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! Authority

SSCiBT TB-JSU-51
2

OKCHAMC’S TSCBSIGAL I3TOLXe®MCS D3TA4WW 
.&)g7?H ASHY WIT

2U February 19*51

owx* wmm wcst a®. 63
(1223m soa-nxm>, ap, mimic wovd wuw for
SCVm M1931/37 X22s®a Of)

1. Thi» unit ammiaed ft ®c®l-fixed cowpl ete rosm^ for the Soviet fcotlel 
1931/37 122wt Cm. -be rou&l was la the T&egn, Korea, Ammo! lion Supply Point. 
The round was not disassembled, so all data and aeasurments included la this 
report are those visible externally. %i« round. appeared to be fitted with an 
aIwOmm ballistic <mp, which was roll arlnped to the win projectile- The 
rowKl had a trac«r element screwed into the ’bane of ths projectile, walsh was 
wideatly base loaded with hi«h explosive, end base fused.

2, Ths rcoad was packed in a yellowish-green painted wooden box, and was 
adequately shared. The original mrking on ths exterior of the box was 
obliterated and th© box had the following outside diws® si oust

a. Height* 2| in.

b. length* JJt in.

c. Width* 15 in.

). The exterior dimensions and caataxr of th® projectile and its bass are 
as shown in a dlagraa included in this report. The shell was painted dark 
olive-drab with the exception of the oi® (1) rotating hand and ths two (2) 
bourrelets. The rot8.lln« band and btmrrelute were well covered with thick 
grease, with a layer of paper over th® grease.

Steadied upon ths projectile, in Mack paint, were the following data!

Front* neverae*

A-I3U2 11U
M ft •» 7-W

&P-H71t)

^taaped Into the rotating band was *’2^~ 
projectile above the lower bourrelet is *l^f s

k'ft \ and stamped intw th«»

U. The brass, riaaed, tapered, drawn cartridge easft appesiswA to be of one 
(1) piece acmetraction. The propellaM was protected by » heavily greased, 
rsaoimblft, cardboard plug. The dimensions and contour of the onse are as shown 
in * dlagrnsi which follows. Stamped into the bass of ths cartridge case are 
ths following data*

sssew
^00 ■



4
ZOOcm 5 6 7 8 9 10" 126a13i 16 17 18 19

ii|iiii|iiii|iHi|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iiii|iin|iiii|iiii|iiii|iiii|iiii|ini|iiii|ii
21 22 23 24 25 26 27 28 29 30 31 32 33SEKISUI JUSHI I I V/ JQA 1 £8 CO Z V/



D
EC

LA
SSIFIED



EE ZE IE 6Z 91 LI 9Z SZ frZ ll ll IZ OIZ 61 81 Zl
iiliiiihiiilliiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliHiliiiiliiiiliiiiliiiiliiiiliiiilifiihiiiliiiiliiiilii

W
o-



Authority

DECLASSIFIED

FILE UNDER:
INDEX SHEET

DATE:

FROM: 7%^ TO:

SUBJECT: /

DOCUMENT FILED UNDER:



Oo T 03 l (sin var AY I iwsnr insixas ^oozO 62 91 LZ 9Z 9Z *Z iz ZZ LfUC61 81 Zl 91 91 '*l El^zi LlUl,6 8£9S>£Z I iiiliiiiliiiihiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiii iiiiliJiiliiiiliiiiliiiiliiiiliFiiliiiiliiiiliiiiliiiihiiiliiiihiiiliiiihiiiliiiiliiiiliiiiliiii  iiiiliiiiliriiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiHiii iiiiliiiiliiiiliinliiihliiiiliiiihiiiliiiiliiitliiiiliiiiliiiiliiiiliiiilniiliiiiliiiiliiiiliiii

hi?;

D
EC

LA
SSIFIED

-5'/



DECLASSIFIED
; Authority N P S> I C

Subjectjjotor...Vf hlcleB-L D- No- 
(Communications, etc.)

Name Trunk
(Telephone, etc.)

Type 4 X 2, (Mt:^0
(Field, etc.)

Made by USSR
(Manufacturing nation)

Model ..............................

Year

Photographed Feb 51 Korea
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

Close-up of right side, showing

Received in MIS on
(Date)

Log __________________________________________
(Number)

Negative In ___
(Number) (Office)

......... SECRET________________
(Classification)

Photo Identification Form, Materiel, M 8c P, MIS
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CO = 
£x|-=

SubjectMotor Vahicl-sS-1- D. No.______
(Communications, etc.)

Name.........Truflk
(Telephone, etc.)

Type........4x2, Car :o
(Field, etc.)

Made by USSR
(Manufacturing nation)

Model ZIS-15O

Year

Photographed Feb 51 Korea
(Date) (Place)

Viewed from—
Front Q]
Rear Q
Side QJ 
Top □

Remarks:

Close-up of right aide, showing

.. nameplate and 11*8 location«

=

Received in MIS on
(Date)

Log ......................... ............................ ..............................
(Number)

Negative In
(Number) (Office)

_________ SECRET________________
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED

1 Authority

<n°'~ 
m —

=
—*—

M =

Subjecttoiw-.»W.alefi-I-D- No--------
(Communications, etc.)

Name _____________
(Telephone, etc.)

Type 4 x 2, Cargo.............................
(Field, etc.)

Made by ! ______
(Manufacturing nation)

ModelZlS»150__ __________________

Year

Remarks:

Photographed Feb 51 Korea
(Date) (Place)

Viewed from—
Front Q

1

Rear [J
Side Q
Top Q

Left.

*O =

Received in MIS on
(Date) 

tog ....................................................... .............................
(Number)

Negative In
(Number) (Office)

(Classification)
Photo Identification Form, Materiel, M & P, MIS
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I

Subiect^tor-.-.Ve,hi©Xe£-L D* No*--------
(Communications, etc.)

Name ....... ......................
(Telephone, etc.)

Type k 2, Cax&a-------------------
(Field, etc.)

Made by............................... ..........................................
(Manufacturing nation)

Modeki&a50.___ ______ _________

Year

Photographed Feb $1..................
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

Left ................................

Received in MIS on
(Date) 

bog ......................................................... .....................
(Number)

Negative In
(Number) (Office)

(Classification)
Photo Identification Form, Materiel, M & P, MIS
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Height*

Length*b

Width*c

Box No It

2*

Front*

£ 4 0° ’

t 
0-361

51
6l
7»

•M* 
»«» 
»jji 
•H’ 
•M1

3 
paint. The stenciling on 
but varied in the numbers

SSCHiST TB-3&2-51 
2

H’EaJZ^TSRS
QHC8AMCE TKCMICAL INTULIGWCE DBTACfiMSKT

19 February 1951

V 
m 
? 
(/)

ORDNANCB TECHNICAL imiLIGWO? BM’OSS Bo. 60 
(76m HL Hound, Unfilled Russian)

Twenty-sight (28) rounds of 7&s* HE aauaunltion, unfuted, were examined 
at the 335th Ordnance Aesnmition Battalion near Pusan, Korea, on 11 January 1951 
These round* had longer shell oases than any previously exmined by this unit. 
Their place of capture is unknown.

2. These round* ware pecked four (U) to a box. The cle&ted boxes ar* 
painted a bride r*d and have the following outside dimensions*

6 In,

37 in

a in

Data was stenciled upon the top. front, and back of the boxes In black 
the top, front, and bock of ®nch box was identical, 
painted on each. The stenciling appears as follows*

n. TKKT Hi JBi YSBICI
1 h »M’ 1026 B»C GFYTTO 62 K F

Box No 1052
1002
1075

lOJl

An Inspector’s label is pasted on the Inside of th* top of each case. 
All labels ar* identical, and. a sample photostat frost Box Mo. 1 is attached a* 
Incl ©sure Ko. 1 to this report. It is believed that this oasunitlon was packed 
on 11 March 1950.

5. The round consists of an unfUxed, loaded projectile, crimped with one (1) 
cannelure to a brass shell case, which is fitted with a threaded steel primer. 
Thepro jectil*’« explosive filling and its fuse threads ar* protected with a black 
plastic closing plug. The di mans! one and general appearance of the round are 
shown in a diagram included in thia report.

6. The projectile is of steel and is unpainted and unfilled. The whole 
projectile was w*ll covered with cosmollne type grease and when this grease was 
removed, the metal of the projectile and the rotating band* were revealed to be 
in excellent condition. The metal of th* projectile was ground finished, with 
a straight cylinder for three (3) inches in front of th* rotating band up to the 
ogive, which was rough machine finished. The stenciling, in black, upon the 
ogive of the project11* was largely illegible, but upon a few of the rounds the 
following was legible*

Reverse*

15 
J07-U1 

76 
B

sjacasf
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SECRET
7/; Filc cop*J 

76- 362 -51
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DECLASSIFIED
1 Authority Si C

DOC NO 201324 CONFIDENT!

76 MM ARMOR-PIERCING
ARMOR-PIERCING HIGH EXPLOSIVE SHELL 

FOR 76MM REGIMENT AND DIVISION GUNS

MADE OF STEEL AND PIG-IRON
ARMOF 

f

CROSS- SECTION FULL VIEW

2 - CORE OF THE PROJECTILE
3- SHELL BODY
4— ROTATING BAND
5- SCREW RING
6- TRACER POWDER

7 - FUSE (BM)**
8 - TEMPORARY CAP
9 - CONICAL PART 
10- CENTRAL TUBE 
II- MAIN CHARGE 
12-' PRIMER CHARGE

13 - BOOS
14 - BASE
15 - ZINC
16 — MAIN
17 — WAS
18 — FUSE

TZ3-
-
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1

CONFIDENTIAl

rh-PIERCING SHELL (SOVIET)
-=OSIVE SHELL 
DIVISION GUNS

ARMOR-PIERCING AND EXPLOSIVE TRACER SHOT 
FOR 76 MM DIVISION AND TANK GUNS

DIVISION GUNSFULL VIEW

FULL VIEWCROSS - SECTION

PIG-IRON

m Tr-an

WBFE353fl
5P-350CFI

remarks:

CONFIDENTIAL CHART PREPARED BY ATIS, GHQ, FEC FROM NORTH KOREAN DOCUMENT CAPTURED DURING KOREAN OPERATIONS.

FUSE ( 6 M ) 
TEMPORARY CAP 
CONICAL PART 
CENTRAL TUBE 
MAIN CHARGE 
PRIMER CHARGE

13 - BOOSTER CHARGE
14 - BASE
15 —ZINC RING
16-MAIN CHARGE
17 —WASHER
18 —FUSE MiA-8**

ARMOR-PIERCING TRACER SHOT 
FOR 76 MM

INCORRECT TO SHOW A RIGHT HAND THREAD SCREW 
ON THE MA -EFlN THIS PICTURE. (IT SHOULD BE A LEFT 
HAND THREAD SCREW.)
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COUNTRY,____
BID Nb 
£§IG tio 

REPORT NO. ORD OTN 3 Z..OQ_______________ ______ WDGS~INTELLIGENCE REPORT L D. KO.________

su0JECT;_l£!m.^afjyDfin.!^,y(S!iMJElE^k®jiJ^ 
from-__ OCofORD______ -»FPs;wFMCFfi.Pic Report (ORD 0IN.3490.1_________ ________________ _
EVALUATION: A~1________ DATE OF INFORMATION^____ Egb-53:_______________ „____ DATE OF REPORT:------ 12_Sefi__51---------

UiCL__ 12___ ’apepareo av;Qrd Corps, Dept/Army souRCE:„Captured Jg^te^jel_______
SUMMARY OR SID REPORT:

iThis report concerns one loaded and fuzed complete round of Soviet 57mm. HE 
Ammunition, WD UO=271 which was examined. The complete round consists of a 
point“fuzed HE shell, force fitted into s. primed brass cartridge case,, The shell 
is loaded with a cast TNT bursting charge, cavitated for the booster which is 
assembled in the base of the fuze,, The brass cartridge case, of conventional a 
design, contains a multi-perforated grain nitrocellulose propellent charge, a baggei 
black powder igniter charge and has a percussion type primer of relatively short J 
length in its base* Photos and diagrams of subject ammo* are inclosed..

NOTE: ltfs document contains Information sEfscUns Iho na­
tional defens;.- of tha United States within tha meaning of tha 
Espionage Act, 60 U. S. C.-31 and 32, as amended, its trans- 
OCS Form 17A mission or the rovrlation of fe con­

RESTRICTED
GASSiHCAUON

tent* in S5«v manner to an unauihorizod person is prohibited 
ter taw.

T)OC O/Vl f aJT" f- I CGD I Aj
TBcd/ZNlEL
)30fS

T/INT FILE
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GS ID USA TRANSLATION

85For mm

85the mm

85the nun

</)

TRANSLATION OF OR FROM

__________ Russian

(Classification Stamp)

5

□CSFORM onn
1 MAR A9 2UU

11431

REGISTRY NUMBER

______ F^467
INITIALS OF TRANSLATOR

H.Ho

I. D. NUMBER 
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Firing Tables

FIRING TABLES

Self Propelled Guns, Models D5-C85 and the D5-C85A

Tank (Gun, Model 1943, D5«.T85

Tank uun, Model 1944, ZIS-C53

Firing Tables
Office of the Ghief of Artillery N0o 240

Second edition, Supplement

Military rublication of the national Commissariat of defense

Moscow, 1944

Armor Piercing-Tracer Shells, Fragmentation Shell with KTM-1 fuze, Fragmentation 

time Shell with T-5 vuze, Subcaliber Armor Penfetrating-Tracer Shell

This copy of the Second Pulbication is supplemented with instructions 

for firing subcaliber armor piercing-tracer Shells of the BR-365P type

Artillery Systems

The 85 mm SU guns, models D5-S85 and the D5-S85A, the 85 mm tank gun 

model 1943 D5-T85 and the 85 mm tank gun, model 1944 ZIS..S53, — all of 

have the same barrel as used by the 85 mm antiaircraft gun, model 1939 

the muzzle brake. The ballistics of all these guns is the same

The 85 mm tank gun, model 1944 ZIS-&53 is installed in a tank 

a standard slide (?), as well as in tanks with slides extended to 1,600

the se

without

containing

mm...

The angles of jump of these guns are varied: 

— in the 85 mm SU ^un (self propelled gun) D5-S85 — it is minus 4

24456
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—■ in the 8? mm SU gun, D$-S85A it is plus 7 minutes;

— in the 85 mm tank gun, model 1943, D5-T85 it is minus 1 minuti

-- in the 85 mm tank gun, model 1944 ZIS S53 on tanks with

standard (slides ?) it is "inus 4 minutes, and in tanks with extended slides

it *s minus 9 minutes (the Russian term pogon refers to a gun part -which

slides over another);

D5-S85 self propelled guns differ from D5-S85A self propelled guns (85 mm)

in accordance with the following;

D5-S85 D5-S85A

1) The breech and recoil lug constitute

a unit whole

2)

the

3)

The inscription !’D5--S85'! is engraved on

breech

The gun is equipped with the sight used

by the model 1938,122mm Howitzer and contains

indicators

Sighting Devices

1)

the

2)

'^he recoil lug is screwed

breech

The inscription "D5-S85A"

engraved on the breedh

30 The gun is equipped with a

to

is

sigh­

ing device (without indicators)

taken from the 76 mm gun, model

1942 (ZIS-3)

lo The 85 mm self propelled gun, D5. S85 can use the following types

of aiming devices;

the 1OT-15 telescopic sight, or the TSh-15 telescopic hinged sight

for direct fire;

the panoramic sight taken from the 122 mm howitzer, model 19J8 fof 
Pp K CT ISO fir® by indirect laying,_______

OCS FORM nnn 1I MAT! 49 ZUIM
(Classification Stamp)

DISSEMINATION FORM FOR ID TRANSLATIONS



DECLASSIFIED

Authority

. {Classification Stamp) 
IGSIO USA TiKlO

ISTRY NUMBER

F-6467
PAG2 NUMBER

The self propelled gun, D5-S85A, has the following types of sighting devices;

— the ICQ T -15 telescopic sight, or the TSh-15 telescopic hinged sights

m =5 -= w =

&

the panoramic sight used in the 76 iron gun, model 1942 (ZIS-3) without

indicators

The 85 mm tank gun, model 1943, D5-T85, has the following type sights?

the

the

and

1OT-15 telescopic sight, or the TSh-15 telescopic hinged sight3

PT4-15, or the PI9-15 periscopic sights5

a level for fire by indirect laying

The 85 mm tank gun, model 1944 employs the following type sights;

the TSh-15

— and a level

2. The TSh-15

telescopic hinged sight, or the 10T-15 telescopic si ;ht;

for fire by indirect laying

aiming device is a hinged telescopic sighto The eyepiece

assembly is reigidly secured to the turret, while the objective piece assembly

is connected with the tipping parts of the piece

The following range scales are contained in the field of vision of the sight;

the “BPCXj” scale for firng armor piercing tracer ammunition and fragmen­

tation shells with KTM-1 fuzes in ranges up to 5,200 meters; the scale graduations

equal 200 meters of range, and are numbered in hundreds of meters;

— the ”OT“ scale for firing light projectiles from the DT maciine gun,

coaxially mounted on the artillery piece

Use is made of the indicators and. marks underneath the scale when training on

a targets The line of sighting at zero settings corresponds to the central in*

dicator while the lateral indicators amd marks are employed for entering de­

flection corrections

The horizontal, cross hair, which is not moved in fire, seinres as the scale

indicator

^he scale, together with the indicators which are contained on one of the

plates, may be moved with respect to tho scale indicator, by means of the eleva-
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tion knob affixed to the aiming device*
I

In adjusting the sight, the plates with the scales can be moved horizontally 

by Feans of the adjustment screw on the left, wtr'le the scale indicator (cross­

hair) may be moved vertically by means of the screw located below the instrument*

The following inscription is contained on the sighting d vices TSh-15 

for the 85 mm in the KV”O

3o The 10T-15 aiming device is a telescopic sight* The following range 

scales are contained in the field of vision:

— the '‘BRCXi” scale with the same type graduations as contained in the TSh-1; 

sight in ranges up to 6,000 meters^

-- the "DT" seal®*

In addition to the range scales, the field of vision of the sight contains 

the scale of deflection corrections in mils (1 mili ■“ 3„6 minutes)* The value of 

one graduation is equal to 4 mils*

The scales in the aiming device are rigidly secured*

The horizontal and vertical, crosshairs, which can be shifted by means of two 

knobs contained on the aiming device,act as the indicators*

The sight is set by shifting the horizontal crosshair relative to the rang© 

scales, while the deflection auafeixngx corrections are entered by shifting the 

vertical crosshair with respect to the scale of lateral corrections*

The sight is trained on ths target according to the intersect d crosshairs* 

The line of sightings at zero settings corresponds to the position of the scale 

Indicators when they are on the zero settings* In making adjustments, the 

entire sight is transferred or shifted with the aid of a device located on the 

sight bracket. 
■

The following inscription is contained on the aiming device: K10T~15 for the ; 

rm in the KV”.

4o The HT4-15 aiming device is a periscopic sight* The scale markings in 

this sight are similar to those of the 10T-15 sight scales. JIESTlRHCTEl J

The following inscription is contained on the aiming device: “fT4-15 for th® 
doom (Classification Staap)
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5» ^he 1^9-15 aiming device is not capable of all aroun 

and thus difiers from the rT4-15 sight which does have this c

6o The aiming device with the panoramic telescope taken 

howitzer, model 1938, contains the following:

— a mils scale (Si mil equal 3.6 minutes) 5

— range scale "BhOu KTM-l” for firing armor piercing tr 

fragmentation shells with KTMQ1 fuzes.

7. The aiming device with the panoramic telescope taken 

gun, model 1942, (ZI3-3) may have the following:

—- on the pieces of the first manufactured series — ran 

(1 mil equals 3*6 nrnutes);

— on the pieces of later manufacture — the mil scale ai 

scales.

8. There is a coarse scale on the arc of the gunners qu; 

scale on the drum. The hoarse scale contains graduations witl 

bers 'nscribed: -1, ), /I, / 2, / 3, /4, and / 5- The prelate: 

scale on the drum contains 100 graduations (mils, 1 mil equal: 

one rotation of the drum moves the indicator on the coarse sci 

graduation. Onsx some levels, the coarse scale may be nui.ben 

3 J, 31, 32, 33, 34, and 35« In this case, the 30 setting on 1 

and the 0 setting on the drum (30-00) will correspond to the } 

of the gun barrel.

ADJUSTMENT 01 SluHTS

1. The range scales of the above-mentioned sights are mi 

with the ballistic properties of the 85 mm SU gun D5-S85, with 

equal to minus 4 minutes.

j RESTRICTED

d field of view, 

apacity.

from the 122 mm !

■
acar s ells and 1

from the 76 mm

the mil scale only ]

nd the "nROG KTM-1"

adrant with a fine ? 

ti the following num. 

Lsion setting

3 3.6 minutes); 

ale one mark or
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1-he 8$ nun SU gun, D5-S85 and the 85 mm tank gun, modal 1944 ZIS-S53

with standard (slide, race, traverse?), have an angle of jump equal

4 minutes, i.e., the same angle as that used in marking the sights

Sights mounted in the given gun pieces should be adjusted at distant targets

observing the following rules:

a) The TSh-15 sighto Attach reticle to n.akks contained on face of barrel

muzzle and remove firing mechanism from breech

Sighting through firing pin aperature, tra^n cross hairs at point of aim.

not less than 500 meters from gun

Cause zero of scale to coincide with scale indicator (cross hair); in so

doing, the point of the central, indicator mark should coincide with the point of

aim at which the barrel is trained

If this does not result, it

the scales by means of the angle

left, and cause the point of the

!

is then necessary to move the plate containing

of elevation handle and adjustment screw on the

central marker to coincide with the point of aim

at which the gun is traiyedo Following this, the indicator

coindide with the zero markers of the scale by means of the

located below

should be caused to

adjustement screw 1

b) The 10T-15, PT4-15, and the PT9~15 sights0 Train barrel in accordance

with reticle on muzzle at a point not less than 5008 meters from the gun

Set the horizontal cross hair on zero of range scale, and the vertical

cross hair on zero of the

position, the cross hairs

point at which the barrel

deflection correction scaleo In this

in the sight field of vision should coincide with the

is trainedn

If this does not result, it is necessary, by means of the sight adjustment

mechanism, to cause the cross hairs in the field of vision to coincide with the

point of aim.
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c) The sight with the panoramic telescope taken from the 122 mm howitzer, 

model 1938, is shocked on a distant point so that there by no discrepancies,,

3„ The 85 mm SU gun, D5-S85A has an angle of jump equal to plus 7 minutes „ 

T'he difference in the angles of jump for which the sight is made, and t1 hat posses-
I 

sed by the gun (being 11 minutes) should be taken into consideration when checking ■ 

the sights; for this type of sighting device, adjustment is made in accordance 

with the following:

a) The TSh-15 sight □ Train barrel in accordance with cross hairs on muzzle 

at a point not less than 500 meters away from the gun.

Moving the plate v/ith the scale, cause the point of the middle index to 

coincide with the point of aim at which barrel is trained.

Without disturbing the setting of the barrel and the central index, set the 

scale indicator (the cross hair) between the zero marker and the ”4” marker of 

the “BROS” scale so that the distance from the cross hair to the zero masker be 

twice as great as the distance from the cross hair to the ”4" marker.

b) The 10T-15 sight. Train the barrel in accordance with the cross hairs 

on the barrel muzzle at t point not less than 500 meters away from the guno

Set the horizontal cross hair between the $ero mafker and the M4” marker 

so that the distance from the zero masker to the cross hair be twice as great 

as the distance from the cross hair to the "4” marker; set vertical cross hair 

on zero of the deflection correction scale. By means of the sight adjustment 

device cause the sight cross hairs to coincide with the point of aim at which the 

barrel is trained; the setting of the barrel should not be distrubed.

c) The aiming device with the panoramic telescope taken from the 76 mm gun, 

model 1942, (ZIS-3) is adjusted on a distant object so that are no discrepancies.

4. The 85 mm tank gun, model 1943, D5-T85, has an angle of jump equal to

I 
!
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minus one minute. The difference in the angles of jump of the sight and the gun

is equal to 3 minutes; it should be taken into consideration in checking the

sights and is done in the following manners

a) The TSh~15 sight. Train the barrel in accordance with the cross hairs

on the muzzle, at a point which is not less than 500 meters away from the gun

ohift;ng the plate with

with the point at which

Without distrubing

cales, cause the peak of the central index to coincide

the barrel is trained

the setting of the barrel and the central index, sat the

scale indicator (cross hair) between tha zero marker and tha ”4” markers of the

“BROm” seal© a distance three times the thickness of tho hair from the zero marks

b) The rT4~15 and th® HT9-15

the cross hairs on the muzzle at a

Set the horizontal cross hair

zero marker and the

times the thickness

hair on zero of the

sights. Train the barrel in accordance with

point not la ss than 500 meters away

in the fi eld of vision of the sight between t'

”4” marker of the "BROG” scale a distance which is three 
away

of the hair/fror the zero marker. Set the vertical cross-

deflection correction scale

ith the aid of the adjustment equipment of tha sight, cause the sight

cross hairs to coincide with the point of aim at which the barrel is trained;

the setting of the barrel should not be disturbed

5. The 85 mm tank gun, model 1944, in tanks with extended (traverse.

race ?) has an angle of jump equal to minus 9 minutes

The difference in the angles of jump for the sight

5 mnnutas. it should be taken into account in checking

of the sight under considerati ->n this is carried out in

and

the

the

the gun is equal to

sight. In the case

following manner

a) The TSh-15 sight. Train the barrel in accordance with the cross hairs

on the muzzle of the barrel at the point of aim which is not less than 500 rasters

away from the gun.

Moving the plate containing the scale,cause the central "-dex to coincidi

with the point at which the barrel is trained; cause the scale indicator to ha

ocs form onn . 
I IUR 49 2UU-I
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to coincide with the &ero marker of the scales with the aid of the adjustment 

screw.

By rotating the handle of the angle of elevation settings, set the plate 

with scales in such a nanner that the scaJje index be one-third the distance betweed 

the sero marker and the ”4” marker of the ”BROGn scale, ^-he peak of the central 

index will move below th point of aim.

With scales in this position, again set the indicator of scales witn the 

aid of the adjustment screw on sero of the scales.

b) The 10T-15 sight. Train the barrel in accordance with cross hairs on 

the muzzle at point of aim not less than 5^0 meters away from the gun.

bet horizontal cross hair on zero of r nge scale, and vertical cross hair 

on zero of deflection correction scale. By means of adjustment device located on ■ 

the sight bracket, cause sight cross hairs to coincide with the point at which the 

barrel is trained? the barrel setting should not be disturbed in the process.

After this, set the horizontal cross hair, by means of the sight thumbscrew, 

one-third of the distance from the zero marker and the “4” marker of the "BROG" x | 

scale.

By means of the elevating mechanism of the gun, train the sight cross hairs 

at the same point of aim used by the gun barrel; in the process, the cross hairs 

of the barrel will move above the point of aim.

Without distrubing the position of the barrel, again set the horizontal 

cross hair on zero of the range scale, and, using adjustment mechanism contained 

on the sight bracket, superimpose the sight cross hairs on the point of aim.

By following these procedures the sight will ba properly adjusted in five 

minutes.

Sights should be adjusted with care and in accordance with instructions as 

set forth herein.
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The 85 mm SU guns. D5-S85 and D5-S85A, 85 mm tank guns, model 1943 D5-T85 

and 1944 Z1S S-53 use ammunition provided for the 85 mm antiaircraft gun, model 

1939 including ths followings

a) AP tracer projectiles, BR-365 and BR-.365K;

b) Subcaliber AP tracer projectiles, BR-365P;

c) Fragmentation steel shell, 0-365& with special (perekhodnaya golovka) 

head and KTM-1 fuze.

The above-named serve as the basic type ammunition for the pieces mentioned J 

In the absence of the foregoing type of ammunition, use may b® made of the 0-365 | 

fragmentation shell with the T-5 fuz®$ the latter should be used exclusively in 

time fire (fire for aerial bursts).

The T-5 time fuze is not activated by p .-rsuas^on action, and is not activate 

by striking against any type of obstacle.

Range in

able of Armor Penetration by the DR-365 AP 3jacer projectile

Thickness of armor 
penetrated in mm

Remarks
At 90u angle At 63° angle
of impact of impact

100 119 97 Armor penetration
250 114 94 is calculated
500 111 91 in accordance with
750 137 87 the formula of
1000 132 83 Jacob DeSfer for
1510 93 76 cement, steel with
2030 85 69 the coefficient
2530 77 63 K equal to 2,400
3030 70 57
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INSTRUCTIONS FOR FIRE

In Sights containing scales made in accordance with the ballistic proper­

ties of the 85 mm SU D5-S85 should be checked in strict accordance with the 

rules set forth in the portion entitles '’Sights”.

All artillery pieces, mentioned in the foregoing, with sights adjusted accor­

ding to the ins ructions set forth in this handbook should be fired from a single 

table for AP tracer projectiles and fragmentation shells with Kl‘M-1 and T-5 fuzes.

2. Direct fire with the above-mentioned ammunition should be conducted 

utilizing the "BROG” scale of the TSh-15, the PT4-15, the 10T-15, and the PT9-15 

sights. The sight settings should be taken from the column of the firing tables 

labeled "BROG” scale. The value of each graduation of the scale is 100 meters.

Fire by indirect laying should be conducted;

a) from the SU D5-S85 gun using the sight provided with the panoramic teles- 
making use of

cope and kaksxngxdaiax&iEssi the "BROG KTM -1” scales the sight settings should 

be made taking data from the firing table column labeled "BROG KTM -1 SCALE”.

The value of one graduation of the scale is 50 meters. Use may also be made of th 

"mils” scale; the sight settings in that case are taken from the column labeled; 

'bills scale”.

b) from tank guns using the longitudinal level; in the case of levels for 

which tho horizontal position of the barrel is equal to a setting of 0-00, the 

sight settings should be taken fron the column in the firing table labeled "Mils 

Scale".

For levels in which the horizontal position of the barrel corresponds to a 

30-00 setting, it is necessary to add 30-00 to the setting taken from the tables.

3» In time fire of fragmentation shells with T-5 fuzes, the fuze settings 

should be taken from the given table of fire. The fuze setting is calculated for 

bursts on the horizon of the gun with the interval of burst at 0 meters.

INSTRUCTIONS FOR FIRING 85mm SUBCALIBER AP TRACER PROJECTILES BR.-365P

200-1 DISSEMINATION FORM FOR ID TRANSLATIONS
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1. UBR-365P ammunition with the 85 mm subcaliber Ap Tracer projectile. 

BR-365P should be fired from 85 mm SU guns, D5-S85 and D5.-S85A, and from 85 mm
D5-T85

tank guns, model 1943/and modal 1944 ZlS-S53o

2. The 85 mm subcaliber projectile BR-3&5P should be used exclusively in 

fire at heavy tanks and self propelled guns in direct fir© at ranges up to 1,000 

meters.

lire in ranges in excess of 1,000 meters is not very effective.

Fire at heavy tanks at ranges in excess of 1,000 maters, and at medium and 

light tanks at all ranges should be conducted utilizing conventional AP Tracer 

projectiles BR-.365 and BR-3&5K.

It is not permissible to expend subcaliber shells in fire at medium and 

light tanks when conventional armor piercing projectiles are available.

3. Direct laying fire should be employed in firing the 85 mm subcaliber 

BR-365r projectile from D5-S85 and D5U585A self propelled guns, and from tank 

guns, model 1943 D5-T85 and model 1944 ZIS-S535 the following settings

should be used for the TSh-15<> 10T-15, FT’4-15 and the PT9—15 optical sights:

— in ranges up to 500 peters — ”3” on the ”BROG” scale,

—. in ranges between 500 and 1000 meters — ”6" on the ”BR0Gn scale.

4o The 85 mm subcaliber projectile has the following armor piercing char­

acteristics !
Initial velocity - 1030 m/sec 
Coefficient K equals 2400

Range in meters

Thickness of Armor in mm (penetration) ;

()90° angle of 
impact

60° angle of 
impact

A 100 L)) 175 143
300 156 127
500 138 113
700 122 100
1000 130 81
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5<> In contrast to conventional armor pmercing projectiles, the subcaliber 

projectile, BR—365P, has a sharper head portion and a cylindrical outline of 

body. Fixed ammunition containing this type projectile is shorter than that

I
 containing the conventional armor piercing projectile«

The following inscription is contained on shells with subcaliber projectile:

UBR-365P
85 mm 1939

The following inscription is contained on the front of the cases
85 mm 39 Arror Piercing Tracer 

pijbcaliber 1------------------------ --------------------------The following notation is entered op the cover of the case:

”To be fired as indicated in handbook contained

| in the case”.,

aESTRjgygfi
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Firang Table

For the Fragmentation Steel Shell Q-365K with Convertible Head

Containing KTIU1 Fuze

The following ammunition will be fired in accordance with this tables

Armor piercing tracer projectiles, BE-365, and BR--365K, as well as the fragmenta­

tion timed steel shell 0-365 with the T-5 fuze»

Scales; "BROG KTM-1" and "Ml'* Initial velocities:
for sights with panoranic a) 0-365K shell - 785 m/secj
t«lescopeo .

b) BR-365 armor piercing trace 
"BROG” scale for 'the 10T15, TSh-15, shell and AP tracer BR-365K

JFT4-15 and PT9-15 optical sights 0 v is 795 m/sec;
c) Time shell, 0-365 is

792 m/sec.

Settings, graduations
. I Range

Sights with panoramic 
telescope

Optical sights
Fuze 
Settings 
T-5 
in grad-

Height 
of

Tragectox 
in

Time 
of 

y Flight

”ER0Q KTM-l
Scale

» "Mil"
Scale

1

"EROG" 
Scale

nations meters
I
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L 00 
?<3 c>

/ OOO 
aoo 
voo
6 O 0

a wo 
9lOO 

h-qo 

LOO
^00

3 Ooo 
A.00 
400 
(oOO 
Soo

S

/ L
ao

ar
3A
je 
y?

SJ,

L O
(s,(-
L 3 —■— .
7 <2
>6

---
---

 . ,
■ L

a pi
 

4;
 £ 

£ £
 5 J < »

 * *
__

__
__

__
__

:_
__

__
__

__
__

__
__

__
__

__
__

__
-__

__
__

__
__

_

-----------------------------------
।

<-. 
(-£ 

O 
Q
> 

CJ 
<5 

bo

M
 

____________
1_____________________L_1___________feJi

■i
f C 4 $

 
l- 0

 1 'r-
1

__
__

__
__

__
__

__
__

__
__

__
__

_!
__

__
__

__
__

__
__

L_
__

__
__

__
__

__

Z).f 
/,6" 
2./

.3,3 
0.0

?./ 
/ 0 
/A. 
/O~ 
! 3 
51/

yo

6.S 
/.I

/•7
a.D

-----
<2,6
^7
3. 3L.
3.^T"
3.S’
y. 2.

V.L
J.o

DISSEMINATION FORM FOR ID TRANSLATIONS



DECLASSIFIED
1 Authority 1

hJ-=
(Classification Stamp)

' GS !D USA TRANSUTiON JJ& IStSl. 70f BEGISTRV NUMBER
F-6467

PAGE NUMBER 

_____  15_______

n
IZI—=

E
5 E
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Firing Tables (continued)
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TABLES OF HEIGHTS OF TRAJECTORIES

In meters abo e the horizon of the cannon bore axis, and the maximum ordinates 

of armor piercing tracer BR-365 and BIU365K projectiles

Range in 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 Maximum 
j meters Ordinate
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CONFIDENTIAL 29953
GENERAL HEADQUARTERS 

FAR EAST COMMAND 
TRANSLATOR AND INTERPRETER SERVICE 

8238TH ARMY UNIT 
Central Interrogation Center

APO 500
18 October 1951

SUMMARY OF INFORMATION:

SUBJECT: Rocket Launchers

EXTRACT FIELD RPT 3D DIV NO 413 DTD 7 OCT 51

7. ROCKETS:

On 27 Sep 51, both PsW observed four (4) camouflaged 
trucks laden with rocket launching equipment at Changdong-ni 
(CT 303442). The vehicles were moving Northward.

PsW described the equipment as similar to the M-13 
132mm rocket launcher, except these launchers had 12 rails, rather 
than eight. Hearsay was that the rockets for the launchers 
weigh 80 lbs and that the range was 8km; furthermore the 
launchers had not yet been used in Korea.

PsW gave the following fragmentary organization 
for a division employing launchers and rockets as its prin­
ciple weapon:

a. Division.........................3 Regts

b. Regiments .....................3 Bns

c. Battalions...................... 3 Cos

d. Company ..........................3 Pltns

e. Platoon ......................... 3 Eqds

A division of this sort was reputed to be in Korea. 
PsW heard that its present equipment included only four 
launchers.

Dist:
2-Th/Intell 
l-R&I 
1-File

COPIF

Opns
P & 
T/In 
KOI’ 
FM/ n 
Geo Br 
Tur Br 
Wa> Rm

O t-j**

[t/int file.

CONFIDENTIAL
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------------------------------------------ j C0U[1T!IY USSR I
——......—-r -i---— l»?TaM«VK3^vroic,.w/n»wMv»Mao>oramo«wJ // /“•*’•' /

■ ;T f!O. OHP PIN 3708___________ WDGS —INTELLIGENCE REPORT 1. D- KO. ______ _
.: "T: SHO1T FIRING TABLES./o.r..SQVT.ET GW- 85m _________J

■o*i' OCofORD RpggpFMncft- AP(j FT^F^SS^X ....... |
. NATION:___ A^l__________ DATE of INFORMATION:______ .lk^0Jlfir..J35L~4p—DATE OF RE?Otnr:J2ctobo«t-4^1----------------------J

•12—prepared EYt^rd^IlLt^jQ^GQ^s^-^^ZAmsLl^ouRC&^Ki^inaXJDcc^^™-  ^---?
:i'ARY OR SID REPORT:

SHORT FIRING TABLES for SOVIET GUN, 8$m Antiaircraft, Model 1^9* For use 
in the ground firing of Armor-piercing, Tracer Shell -365 with =5 Fuze;
Fragmentation Long Range Shell O«365M, with “2 Fuze; Fragmentation Long 
Range Shell 0-3653 with T~5 FuzeR

These tables are a translation of ths original Soviet firing tables, 
however the data has not been check by U.S, Army Ordnance Corps firing 
testso

f

-MmatmBwaamaBBBwaMaMMmEaumaninaKaanMmwwasMMNaMMmsafleMMgHBmaaMRiBamaMBnBCcmBnnM
MCTE: This document contains Information offoctina tho na- |
.ioi.s! djfcnsa of tho United States within tho meaning of tha ’ RESTRICTED 
Esp!:/.:^ Act, 60 U. S. C--31 and 32, as amended. Its irons- t x CC!CM»ATtrv i
CCS Form 17A mission or tiro revelation of its con- C^IHCATI04

tonts In any manner to an unauthorized person Is prohibited 
by law.
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1/3 •••;. iiSc-^^CTED | USSR-------------- ------------------------------------—-— 'CJVJSI^vATlCM । COUHTRY_--±2S‘_____ -
K!G NO.------------------ -------- ----------------- - --------------------------- k—»««« xsceza^csmiCDiiawKSk .̂
REPORT W). 0^0 01^ 34/0 _____ WDGS—fflWlGEN® REPORT A

C,IBSF,_ Exam. of Unfired 85nsn APHL®T Comp He. of soviet .yarno. NOD dtnrjfo*
FROM-_____ QGofOap.

EVALUATJON:. 
i«cu 12

______ REFERENCES:_____^£1^^ JORD _Q:B„34Z6j----------- --- ------------------------------------------------------

DATE OF UMFOgMaTinw- Feb $1.............................. pate OF REPORT:__J^_.QsiL_51-----------—
.PREPARED BY;____  Ord CorpsDept/Army___________________ SOURCE:________

SUMMARY OR SiD REPORT:

This report concerns one loaded and fused complete round of Soviet 35mm, APHE«T, 
AnEnunition/^lc§ubjected to technical examination., The complete round consists of & 
base-fuzed, uncapped, araor^piercihg projectile, with tracer, assembled in a primed 
brass cartridge case. The projectile is loaded with a high explosive bursting charge.. 
The cartridge case contains a coil of soft lead wire, two closing cups, a cylindrical 
distance wad, a short percussion primer, and propellent povrder packed loosely in a bag. 
The bag has a quilted section on the bottom containing a loose black powder igniter 
chargeo

RESTRICTED
CUSSilTCAWN

tarite STw^ctmertoanunauthorized parsen is pmhlbitad 
by Sew.

NOTE: This document contains information affecting tha na­
tions! defense of tiia United States within ths metmins of tha 
Espionage Act, SO U. S. C-31 and 32, as amended, its trans- 
OCS Form 17A mission or the re vet ail on of its con-
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(n

RESTRICTED
(XASS’RCATIOH

WDGS—INTELLIGENCE REPORT

| COUNTRY______

I. D. NO.

USSR
xmn.rar rcr cvKKUPairatrv =r -xw.'-waF -w;wr r»-a»3Wsis:>.'XOK.'wrrsr!

BID NO.___ _____ _________________________________________

MIG NO.__________________________________________________
REPORT NO. .QRP QIN 3503______________________

sun.iPCT:Exam, of Un.fi.red 45-a& APHE~T Coan Rd of Soviet Ammoo MOD.UBR 243Z (FMAM~1121)
Fsorfc OCofOR J___________ g~FFRFwcr°- Pic Report (ORD QIN 3503)________________________
EVALUAT10N;_Jkil:______________DATE OF INFORMATION— -.ffffj?,.,SI_______ ______________ DATE OF REPORT:—28_SgP^i---------------

incl. 12 .prepared ry- Corps, Dept/Array_____ _______ source: Captured Materiel 
SUMMARY OR SID lEPOftT:

This report concerns one loaded complete round of 
tion Mod UBR 2432 which was examined. The Complete round 
capped, armor-piercing projectile, assembled in a primed 
Photographs and drawings are included in the Report„

NOTE: This dccumsnt contains information afioctlng ths na­
tional defense of the United States within tiro meaning of the 
Espionage Act, 50 U. S. C.-31 and 32, as amended, its trans- 
OC5 Form 17A mission or the revelation of its con-

RESTRICTED
CIASSIHCATION

Soviet 45 mm APHE-T Amun 
consists of a base fuzed, 
brass cartridge caseo

tents In any manner io an unauthorised person is prohibited 
by taw.
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SECRET
DO NOT DET/rCH 35114

G-2 GHH EEC
_25. Juna.JLga_____

SUBJECT: Soviet Armament in Kore«

w <*-=

FROL.: JSO

n 
*

u»~=

■=
—Jb ---

TO: T/lntell

A C of S, 02(___ )
Deputy---------------------------------------------(--- _)
Secretariat(___ )

Deputy for Admin--------------------------- (__ )
Deputy for Nav(___ )
Deputy for Air(----- )

Asst Admin(___ )
Asst i>.XS Div(.___ )
Asst CI Div(___ )

Sp Asst ZpZilst CIC(___ )
Sp Asst Fiscal(___ )
Sp Asst Radio(___ )
Sn Asst Historical(___ )
Sp Asst J30B(_)
Sp Asst PSB(-----)

Admin Officer(___ )
Personnel (Ail) (Civ)(___ )
Jap Liaison(___ )

(—)

Tnfo • (ZZj Approval______ ZTZZZ)
Action______ (___ ) Concur--------- -------(------)
File(,_1 ) Comment(___ )

DATE ALL ।

Theater Intell_____ _______________
Operations________________________\-(.^z5
pda ZTZZ_)
Fn jlil Ln(___ )
Plans & Estimates(----- )
Special Intell(----- )
G©op; Branch (___ )

CIS (CI Div)__________________________ (. _J
Operations__________________________ I__ )
J oil and Pub(___ )
/+41st CIC___________________________ (__ )
Public Safety Branch------------------------ '—r/h.

JSOB uZl-7
SIA(----- 5
1X5 Division(___ )
/AITS(__ )
TID__ (----------)
Special Projects(___ )

Historical Division(___ )

Si.'.- nature ZZ C-ZZ-ZT” Draft Reply(Z 7) 
Initials___ (___ ) Info for Reply(___ )
Dispatch____ (___ ) Brief_____________ .(___ )

)].'..ENTS

£>6 05 5

J.S.O. 664 3
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iê
î^
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DECLASSIFIED
Authority I

CONFIDENTIAL
ARTILLERY—Cod© FMAR

u»-=1/ 620 BAYONETS Rifle, Mosin Nagant, Model 1891 & 1891/30, Soviet
s = A68841 Full view, new type
I =•u-= A68842 Full view, old type

i 1414 GUNs A/T, 45mm, Model 1942 w/carriage, Soviet
m-= A68959 3/4 rear view

(/) C\-- 1433 C BASE PLATE? Mortar, 82mm, Model unidentified, Chinese
ni =
j ■= A68963 Top & bottom view
(/) —
C%J-= 1432 B BIPODs Mortar, 82mm, Model 20, Chinese
c ~(fl - A68960 Markings on bipod plate
5 <»-= A68961 Full view

VO — 1433 A TUBEs Mortar, 82mm, Chinese (Model unidentified)
A68962 Markings on base cap

E A68964 Full view1 IllW
IIIill 

0

vo
r 

I 1 iii
iIi

ii

AMMUNITION—Code FMAM ___________________________________ ______________________________Kj-=
® i 2262 C/k? 20mm, HE, Type OZT for A/c Cannon, Soviet
-AU'~= A68501 Full view

2262 C/k§ 23mm, API, Type BZ for A/C Cannon, SovietSP =«M<* —- A68503 Full view
2263 C/ks 23mm.■ Type OZT for A/C Cannon, HE, Soviet

cP = A68502 Full view
2274 C/ko 45mm, AP-T, Model UBR-243, Soviet

— A68603 Full view
o»~= 2269 C/k? 57mm, HE, Model U0-271CH, Soviet

A68609 Full view
2267 C/k 3 76o2mm, AP-T, Model UBR-354B, Soviet

*s4 Z2 A68607 Pull view
2273 C/k 8 76o2mm, HE, Model unidentified w/&TM“l fuze, Soviet

A68602 Full view
— 2265 C/k? 76o2inm, HR, Model U0-353AM w/kTM-1 Fuze, Soviet

vo-E A68604 Full view
k. m-= 2266 C/ks 7602mm, HE, Model U0F»354M w/KTM»l Fuze, SovietNJe A68605 Full view
oi 2270 C/k? 7602mm, HE, Model U0“361D w/o Fuze, Soviet

A68610 Full view
hj_= 2268 C/k§ 7602mm, HEAT, Model UBP-353M, Soviet

— A68608 Full view
NJ ~
KJ _ 2175 C/k* 85mm, AP=T, Model UBR-365K, Soviet

A68599 Full view
NJ — A68593 Sectionalized projectile
<A» = 2261 C/ks 85mm, HE, Model UO365 w/T«°s Fuze, Soviet

A68596 Full view
NJ — 
* = A68594 Sectionalized projectile

NJ — 

= Page 1
NJ —
Ov =

-= CONFIDENTIAL

m — 
oo~=



DECLASSIFIED
Authority I

CONFIDENTIAL
Ansn uni t i on cong to 

2174 C/£g 85mm, HE, Model U0-365K w/fclM-1 Fuze, Soviet
A68597 Full view
A68592 Sectionalized projectile

2178 C/fes 85mm, HVAP-T, Model UBR°365P, Soviet
A68598 Full view

2276 SHELLs Mortar, 60mm, Model Unidentified, Chinese A U0S0 Markings 
A68600 Full view

2277 SHELL? Mortar, 82mm, Model Unidentified, Chinese A U^S* Markings 
A68601 Full view

Page 2
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DECLASSIFIED
Authority I

w_= INVENTORY
I K! = U.S.S.R. ITEMS

4b-—

■= Including Satellite Countries
Ml —=

-= And Others
w ®'-—

5 = 1 May 1951
w =

787842

— AMMUNITION Page 6
ARTILLERY Page 2
AUTOMOTIVE Page 3

_ —A-— FIRE CONTROL Page 4
n — MISCELLANEOUS Page 5

OTHER COUNTRIES Page 11
® i 

w~= —A —m

SATELLITE COUNTRIES Page 9
SMALL ARMS Page 1
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DECLASSIFIED

Authority

1 CONFIDENTIAL
^-f SMALL ARMS and ACCESSORIES—Code FMAR KOREA WW II T0TtAL

-== s U S U S U
gW 1192 CARBINE? 7o62mm, Model 1910
s = 616 CARBINE § 7o62mm, Model 1938, Moisin Nagant (See Note K)
* .= 1276 CARBINEs 7062mm, Model 1944, Moisin Nagant w/folding

*= Bayonet (See Note D)
m—=

-= 1392 GUNs Machine, A/c, 7062mm, Degtyarov
= 1421 GUNs Machine, A/C, Fixed, 7o62mm, SHKAS, electric fired

5 _= 227 GUN? Machine, A/c, Flexible, 7o62mm, SHKAS
= 1405 GUNs Machine, A/C, Fixed, 12o7mm, Model UB

1

2

1

1

1

1

1

1

2

2

3

1

1

1

1
2

c *= 7 GUN? Light Machine, 7,62mm, Model DP, Degtyarov ( See D)
621 GUNs Light Machine, 7,62mm, Model DP w/stock DT, Degtyarov

-= 1406 GUNs Light Machine, 7o62mm, Model DPM w/stock DT, Degtyaroi
*o—EE

1296 GUNs Heavy Machine, 7,62mm, Model 1910 Maxim, (Bronze)
749 GUNs Heavy Machine, 7,62mm, Model 1910 Maxim

1393 GUNs Heavy Machine, 7062mm, Model 1910 Maxim, Modified
Water Jacket

1060 GUNs Heavy Machine, 7o62mm, ■ Model 1939
n J= 1394 GUNs Heavy Machine, 7,62mm, Model 1943, Goryunov
**-»_= 1054 GUNs Heavy Machine, 1207mm, Model 1938 DSHK, Degtyarov

1 (see H)

8

1

2

6

1
4

1 1

1

1

1
1

1

1

9

1

3

6
1
1, 
4

2
1

1

1

407 GUNs Machine, Tank, Model DT, Degtyarov 1 2 2 3 2
-= 1395 GUNs Machine, Tank, 7,62mm, Model DTM, Degtyarov

—it SZ
CX -= 1235 GUNs Sub-Machine, 7o62mm, Model 1934/38

1042 GUNs Sub-Machine, 7,62mm, Model PPD-1940
01 _= 941 GUNs Sub-Machine, 7,62mm, Model PPD-1940 Degtyarov

4 2

1
1
2

4

1
1
2

2

484 GUNs Sub-Machine, 7,62mm, Model PPSH-1941 Shpagin
3i“= 1409 GUNs Sub-Machine, 7o62mm, Model PPS-1943, Sudarev

-= 533 GUNs Sub-Machine, 7062mm, Exp,, Mf’d 1942, Standardized 43
—-= 1135 GUNs Sub-Machine, 9mm, Copy of British Sten

1166 PISTOLs Automatic, 7062mm, Model TT-1933, Tokarev
00 = Manufactured 1941

5-| 1362 RIFLEs Cal0 O22
726 RIFLEs 7o62mm, Model 1891, Moisin Nagant (See K)

■2; = 726A RIFLEs 7062mm, Model 1891, Moisin Nagant, converted to
E single shot, used by Chinese

M = 910 RIFLEs 7o62mm, Model 1891, Moisin Nagant, Mf’d by Swiss

5
3

2

1

1

1 4

1
1

2

1

1

2

2

1

9
3
1
1

4

2

1
1

3

2

1
- = 613 RIFLEs 7,62mm, Model 1891/30, Moisin Nagant (See D & K)

M“= 615 RIFLEs 7o62mm, Model 1891/30, Moisin Nagant, Old Type
-E 916 RIFIEs 7o62mmp Model 1895, Moisin Nagant, Czarist Rifle

577 RIFLEs 7o62mm, Semi-Full Automatic, AVT-1940 Tokarev
*** = 671 RIFLEs 7o62mm, Semi-Full Automatic, AVS-1936 Seminov(See I!

610 RIFLEs 7o62mm, Semi-Automatic, SVT-1938 Tokarev

K-f 00?’^!?^ ’T? * !
-= Page 1

NJ — _________________________________________________________ ____________________

3

)■

____

2

1
1
1

1

1

1

5

1
1
1

1

1

1



DECLASSIFIED
1 Authority I

i

in 
n 
* 
in

rflAt-
KOREA___ WSmall Arms con9t
S U S u s U

629 RIFLE? 7o62mmp Semi-Automatic, SVT-1940 Tokarev 2 2
783 RIFLE? 7o62mm, Semi-Automatic, SVT 1940 Tokarev w/six

port muzzle brake (See K) 8 3 8 3
618 RIFLE? 7o62mm, Snipers, Model 1891/30 Moisin Nagant 1 1

914 RIFLE? 10o6mm Berdan, Single Shot, Mf’d 1879 1
933 RIFLE? 10o6mm, Berdan 1
875 RIFLE? 10o8mm, Berdan, Single Shot, Mf'd at Colt’s

Firearms Mfg0 Co, 1
894 RIFLE? lle15mm, Model 1867, Berdan, Single Shot 1

1058 RIFLE? A/r, 14o5mm, PTRD-1941 Degtyarov 5 1 6
1053 RIFLED A/T, 14o5mm, PTRS-1941 Seminov (See D) 3 1 1 1 4 2

1205 REVOLVER? Service, Calo O22, Model 1898 Nagant 1 1
414 REVOLVER? Service, 7o62mm, Model 1895 Nagant, Mf’d in

Liege 1 1

ACCESSORIES, Etc0

407 B BARREL? Spare for 7o62mm Tank Machine Gun, Old Type 2 2
484 B BARREL? Spare for 7062mm Model PPSH-1941 Sub-machine Gun 2 2
620 BAYONET? Moisin Nagant Rifle 2 3 5

1338 BAYONET? Model 1938 & 1940 Tokarev Rifles 1 1
619 BAYONET? Model 1940 Tokarev Rifle X 1 1

484 C JACKET? Barrel for 7062mm Model PPSH-1941 Sub-Machine Gun 7 7
484 G JACKET? Barrel, Development Group for 7o62mm Model PPSH

1941 Sub-Machine Gun 1 1
1395 A MECHANISM? Trigger, Electric for Model DTM Tank MG 1 1 1 1

1394 C MOUNT? Carriage for 7062mm Model 1943 Goryunov MG 1 1
749 A MOUNT? Carriage for 7062mm Maxim Machine Gun 3 1 4

1054 C MOUNT? Carriage for 1207mm Model 1938 DSHK Machine Gun 3 1 3 1
(See H)

1075 MOUNT? Tripod, Ground for Model 1939 Heavy Machine Gun 1 1
484 A STOCK? 7o62mm, Model PPSH-1941 Sub-Machine Gun 1 1

ARTILLERY—Code FMA.R
1261 C CARRIAGE? 76o2mm Gun, Model 1942 (See G)
1397 D CARRIAGE? Transport for 120mm Mortar, Model 1938 & 1943 2 2

1261 A GUN? 76o2mm, Model 1942 (See J)
246 GUN? 7602mm, Model 1936 w/carriage 1 1
986 GUN? 7602mm, Model 1939 w/muzzle brake, w/carriage 1 1
279 GUN? 7602mms Model 1941 w/muzzle brake, w/carriage 1 1
504 GUN? 122mm, Model 1931/37 w/carriage 2 1 1 2
504 A GUN? 122mm, Model 1931/37 (See J)

Page 2 £ 7 '



DECLASSIFIED

* Authority I
I

.rtillery Con;t________________ CONF j DiC-NTI AL. KOREA W II TOTAL

-= S U S u S U

S fr £ llll
illl

llH
lIl

lllI
llll

Il

> 1417
< 1400

1400 A
745

GUN? A/A, 37mm, Model 1939 w/carriage
GUN? A/A, 85mm, Model 1939 w/carriage
GUN? A/A, 85mm, Model 1939
GUN? k/ka 88mm, Soviet Model 1939 w/carriage (Modified 

85mm for use by Germany)

5
1

1

2

5
1

1

2

m = 
* -= 
w — 
£>J“=

C "X (fl =

771
972 

1399 
1261 
1191

GUN? A/rs 45mm, Model 1932 w/carriage
GUN? A/T, 57mm, Model 1941, ZIS=2 w/carriage
GUN? A/t, 57mm, Model 1953 w/carriage
GUN? A/T, 7602mm, Model 1942 w/carriage
GUN? A/T, 100mm, Model 1944 w/carriage

2
1

1
1

2
1

1

2
1

1

2
1

I 00-=

503 GUN? Howitzer, 152mm, Model 1937 w/carriage 1 1
^o—=

—al 659

1416

GUN? Regimental, 7602mm, Model 1927 w/carriage

GUN? Self-Propelled, 7602mm, Model SU-76

3 1 1 4 1

6 6

L”*“=
P -=

1403
1404

GUN? Tank, 85mm, Model 1944 (See J)
GUN? Tank, 122mm, Model 1943, From JS II Tank (See J)

8l
 a 9

t 
iili

iiil
iiii

hi
iili

iiil
iiii

liii
ih

iiil
iiii

liii
ilii

iili
iiil

iiii
liii

ilii
i

770
968
759
983
809

1102
1104
811

1408
424

1397
1401

HOWITZER? 122mm, Model 1910/30 w/carrlage
HOWITZER? 122mm, Model 1938 w/carriage
HOWITZER? 152mm, Model 1909/30 w/carriage
HOWITZER? 152mm, Model 1938, Breech 1934/37, w/carriage
HOWITZER? 203mm, Model 1931 w/tracked carriage

MORTAR? 50mm, Model 1938
MORTAR? 50mm, Model 1940
MORTAR? 82mm, Model 1937
MORTAR? 82mm, Model 1937, 1942-43 Version
MORTAR? 120mm, Model 1938
MORTAR? 120mm, Model 1943, Variant II
MORTAR? 120mm, Model Unidentified, Short Tube

N H tO H

1
1

1
1

1

1 
1

1

1

1

1
1

2
1
3
1

1
4

1 
1

1

1

’ 6ll
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llll AUTOMOTIVE--Code FMCV

n u 0
 z 

llll
llll

llll
llll

llll
ll I

lli

244
251
250
246 B
245

------------------------------........... ................ ,,,..... ... ............... ...........
CAR? Armored, BA-64, 4x4, Mounts 7o62mm Tank MG
CARRIER? Ammunition, 2 wheel
ENGINE? 12 cylinder In-Line for 76,2mm SP Gun, SU-76
ENGINE? 12 cylinder, Tank, Diesel for T34/85 Tank
MOTORCYCLE? 2 cylinder w/side car

1
2
4
6
1 1

1
2
4
6
1 1

K EZ 
iih

iiil
iiii

liii
ilii

iiln 13 
246 
246 A. 

: 247
= 14

TANK? Medium, T34 w/76mm Tank Gun (short) Calo length 30oJ
TANK? Medium, T34/85
TANK? Medium, T34/85 w/Commanders Turret
TANK? Medium, T34/85 w/new frontal welding
TANK? Heavy, KV-1 w/76mm Tank Gun (short) Cal, length 30oE

1

7
1
1

1 1

1

1

1

1
7 
1
1
1

NJ —
W1 ~ Pag® s co ; J
NJ -
O» -

NJ -



DECLASSIFIED

Authority

Automotive Con’t CONFIDEN : IAL KOREA w T1 T0TAL

S U s u s
248 TRUCK? Cargo, 4 ton, 4 x 2, 6 cylinderg Model ZIS-150 1 1
249 TRUCK? 1/4 ton, 4x4, Model 67 B 1 1
252 TRUCK? Cargo, 2 ton, 4x2, Model GAZ-51 1 1

FIRE CONTROL—Code FMFC

794 ADAPTER? Mortar Sight, 82mm to 120mm 2 2
802 CIRCLE? Aiming, Model BMT 1 1
785 CIRCLE? Aimimg, Model Unidentified 1 1 1 1
803 B CRADLE? Heightfinder, Model DIA, 4 meter base 1 1
789 DIRECTOR? A/A, Model Puazo 3 w/controls & trailer 1 1 1 1

798 DRUM? Range for 122mm Howitzer, Model 1938 2 2
807 GLASSES? Field, 8 x 40 1
788 HEIGHTFINDER? Model DIA 1, 4 meter base, 24 X 2 2
79 OB LATHE? Adjusting for Rangefinder, 1 meter base, Model ZD 1 1
670 PERISCOPE? TP 4x 1 1

307 PERISCOPE? Tank, Model PT4-Z for Heavy KV Tank 1 1
795 QUADRANT? Gunner’s 4 4
790 RANGEFINDER? 1 meter base, Model ZD w/accessories 2 2
786 SIGHT? Gun, 57mm, ZIS-2 1 1
784 SIGHT? Gun, Model Unidentified 1 1

792 SIGHT? Mortar, 50mm, Model PZP (See K) 2 2
793 SIGHT? Mortar, 82mm, Model PZP 3 3
799 SIGHT? Mortar, Model MP-41 for 82mm & 120mm Mortar 3 3
800 SIGHT? Mortar, Model MP-42 for 82mm & 120mm Mortar 10 10
801 SIGHT? Mortar, Model MPB 82/41 for 82mm Mortar 3

1
3

791 SIGHT? Mortar, Model MP-82-YC for 82mm Mortar 2 2
776 SIGHT? Mortar, Model MBA=44 for 120mm Mortar (See E)
493 SIGHT? Open, AA, Front for Flexible A/C Machine Qun 1 1
781 SIGHT? Open, AA, Front for 12o7mm Model DSHK-1938 MG 1 1
775 SIGHT? Open, AA, Front for 1207mm Model DSHK-1938 MG (Dual) 2 1 2 1

494 SIGHT? Open, AA, Rear for Flexible A/C Machine Gun 1 1
782 SIGHT? Open, AA, Rear for 12o7mm Model DSHK-1938 MG 1 1
783 SIGHT? Open, AA, Rear for 1207mm Model DSHK-1938 MG 1 1
500 SIGHT? Open, AA, Unidentified 1 1
780 SIGHT? Open w/nount for Machine Gun (Tank or Armored Car) 1 1

777 SIGHT? Tank, 85mm Gun, Model 1944 (See E) 4 4
778 SIGHT? Telescopic, Model 1942 7 7
804 SIGHT? Telescopic, Model Unidentified 1 1
788A STAKE? Aiming for Model DIA 1 Heightfinder 2 2
779 TELESCOPE? Battery Commander, 10 x 45 3 3

Page 4
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DECLASSIFIED

! Authority

i

w-= ,./Ffre
— f, »-7* <[ |

Control Con't CON .---KOREA . W.II . TOTAL
-= S U s U S U

£ 
m

lll
ill

i

/ 463 TELESCOPEg Battery Conmander, 10 x 50 1 1
592 TELESCOPEg Panoramic,, Model Unidentified 6 3 9
797 TELESCOPEg Sniper'? Rifle for Model 91/30 Moisin Nagant 1 1

— 518 TELESCOPEg Sniper’s Rifle, Tokarev 1 1
v»——

796 THEODOLITE^ Model Unidentified (See L)
- iiZT 803C TRIPODg Heightfinder, Model DIA 6, 4 meter base 1 1w°' — m = 

5 -= w = £m-=

790A TRIPODg Rangefinder, 1 meter base, Model ZD 1 1

c -=
(/) ■—
I oo-= MISCELLANEOUS ITEMS—.Code FMMISC___________________________________

1195 BELTs Metallic, 7o62mm (See A) 1 1
*©-= 1194 BELT? Metallic, 1207mm, (See H) 1 1

-tai” 1193 BOXg Ammunition for 12o7mm Ammunition 2 2
15 CARRIERg Magazine, 7062irm, capacity 3 ea 4 4M—.

43 DRUMSg Metal for Machine Gun Ammunition 2 2

1197 EXTINGUISHERg Fire, Liquid Type, 2 qto capacity 2 2
420 GUNg Signal, Improvised, Rifle Action 1 1

1205 KITg Cleaning & Repair for 7o92mm VZ-26 Machine Gun 5 5
® 1 1212 KITg Spare Parts & Tools for 120mm Mortar, Model 1943 1 1
_p-= 632 KITg Tool for 7o62mm Tokarev Semi-Automatic Rifle (See K)

J =
—* --- 1214 KITg Tool for 122mm Gun, Model 1931/^7 1 1

*"e 1213 LINKg Dis-integrating, 7,62mm for.A/c Machine Gun 10 10
15A MAGAZINEg 7,62mm, Drum Type for Machine Gun (See A) 3 6 9

<*" = 480 MAGAZINEg 7062mm, Drum Type for Tank Machine Gun (See A) 9 1 4 1 13 2
— 631 MAGAZINEg 7o62mm, Tokarev Rifle 4 4

3*“= 268 MAGAZINEg 7062mm, Model PPSH-1941 Sub-Machine Gun (See A &
K) 1 2 3 3 3

^4 ZZ 1199 MAGAZINEg 7062mm, Model 1934/38 Sub-machine Gun 2 2
1196 MAGAZINEg 7o62mm, Model 1940 Sub-Machine 1 1

M* —

00 *E
1202 MICROSCOPEg Toolmakers Model BMI (See C)

•*'**
. -r- """— 1215 LINKg Track, Tank, JS-111 1vO — 1200 LINKs Track, Tank, T34 1 1boi 1190 PISTOLg Signal, 27mm 9 3 1 10 3

O1 607 SCABBARDg Bayonet 1 1

--S 1211 SETg Gauge, Cylindrical & Snap 1 1
— 1203 SETg Lettering, Metal Stamping (See B)

N> ~ = 1196 TORCHg Blow, 1 qto capacity 2 2
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KOREA W II TaCAL
S U S U S U

2249 BOMB? Fragmentatipn, 6 lb, 50mm dia. (See F)
2161 BOMB? Demolition 1 1
2248 BOMB? HE, General;Purpose, 22 lbs., 107mm (See F)
2246 BOMB? HE, General Purpose, 200 lbs,, 200mm dia. (See F)
2250 BOMB? HE, General Purpose, 230 lbs., 280mm (See F)

2247 BOMB? HE, Improvised from 107mm HE Projectile, 45 lbs. 1 1
2251 BOMB? HE, Improvised from 150mm HE Projectile, 80 lbs. 1 1
2165 CTG? Signal, 27mm, ass’t (See F) 45 1 45 1
2260L CTG? 7.62mm, Linked, 1 ea AP-1, Type B-32 & 1 ea

Type ZP, Explosive Incendiary (100 per belt) 586 586
216 CTG? 7.62mm, AP-I, Type B-32, Red Band, Black Tip 1038 3489 2 1527 2

1080 CTG? 7<>62mm, AP, Type B-30, Black Tip 3070 2 5070 2
1079 CTG? 7o62mm, Ball, Heavy, Type ”D”, Yellow Tip 6192 878 4 7070 4

217 CTG? 7,62mm, Ball, Light, Type "L" 7077 3806 20 1 3883 20
2123 CTG? 7.62mm, Ball, Type ”PM for Tokarev Pistol 5040 5324 27 1 3364 27
2260 CTG? 7.62mm, Explosive Incendiary, Type ZP 6160 5160

1218 CTG? 7.62mm, Tracer, Type ”T”, Green Tip 5280 4 5280 4
2168 CTG? 12.7mm, AP, Type B-30, Black Tip 18 18
2258 CTG? 12.7mm, API, Type B32 6746 5746
2124 CTG? 12.7mm, API-T, Type B3T, Red Band Purple Tip 2427 3 >427 3
2230 CTG? 12.7mm, Explosive Projectile 5 5

2259 CTG? 14.5mm, API, Type B-32 3372 5372
2125 CTG? 14.5mm, API, Type BS-41, Black Tip, Red Band 377 4 6 377 6
2231 C/4? 20mm for A/c Cannon 87 87
2262 C/k? 20mm, HE, Type OZT for A/c Cannon, SHVAK 61 61
2151 C/4? 23mm, API, Model B-2 1 1
2264 C/Rt 23mm, API, Model BZ for A/c Cannon (See F) 3149 >149

2263 C/k? 23mm, HE, Type OZT for A/c Cannon 60 60
1947 C/4? 37mm, HE, Model UOR-137 (See D)
2274 C/4? 45mm, APHE-T, Model UBR-243 (See F) 629 629
1121 C/4? 45mm, APHE-T, Model UBR-1-243Z (See D) 9 9
1120 C/4? 45mm, HE w/FuzeKTM-1, Model UO-243 (See D) 444 444

2178 C/4? 45mm, HVAP-T, Model UBR-243P (See F) 299 1 299
1935 C/4? 57mm, API-T, Model UBZR-271 (See F) 4 1 4 1
2269 C/4? 57mm, HE, Model UO-271 w/Fuze KTM-1 (See F) 19 19
2228 C/4? 57mm, HVAP-T, Model UBR-271P 1
2267 C/4? 76.2mm, APHE, Model UBR-354B (See F) 169 169

212 C/4? 76.2mm, AP-T, Model UBR-354 BS 3 3
213 C/4? 76.2mm, AP-T, Model UBR-354A 1 1

2265 C/4? 76,2mm, HE, Model UO-353 w/Fuze KTM-1 (See F) 29 29
2038 C/4? 76.2mm, HE, Model U0F-353M w/kuze KTM-1 2 2
2272 C/R? 76.2mm, HE, Model UO-354AM w/Fuze KTM-1 (See F) 19 19
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x 2266 Cz4* 76o2mm, HE, Model U0F-354M w/Fuze KTM-1 (See F)
2270 C/4<§ 76o2mm, HE, Model U0-361D w/o Fuze (See F)
2271 C/4s 7602mm, HE, Model Unidentified w/PD Fuze (See F)
1818 C/4 8 76o2mm, HE, w/4d Fuze
2273 C/4s 76 o2mm, HE, Model Unidentified w/Fuze KTMZ-1 (See F

2268 C/48 76o2mm, HEAT, Model UBP-353M (See F)
2153 C/4 8 76o2mm, HVAP, Model UBR-354P (See F)
2179 C/48 76o2mm, HE, Old Type, W I
1892 C/48 7602mm, HE 39, Fuzed, Old Type, WW I
1950 C/4s 7602mm, HE 294, Fuzed, Old Type, W I

2180 C/48 76o2mm, Shrapnel, Old Type, WW I
2175 C/48 85mm, AP, Model UBR-365K
2174 C/48 85mm, HE, Model UO-365
2261 C/4 a 85mm, HE, Model U0-365K w/Fuze T-5
2176 C/4s 85mm, HVAP-T, Model UBR-365P
1894 C/4s 100mm, AP, Model UBR-412

2245 DISPLAY^ Panel, Ammunition, 7o62mm, Type ”P” for Tokarev
Pistol

2198 FUZEs Base, MD-5 w/tracer for 45mm, 57mm & 76o2mm Rds
2191 FUZEs Bomb, AB-1 (See F)
2254 FUZEs Bomb, Model ADA (See F)
2192 FUZE8 Bomb, Model AGP
2232 FUZEs Bomb, Model AM-A (See F)

884 FUZEs Bomb, Model APUV
2252 FUZE8 Bomb, Model APUV-1 (See F)
2253 FUZEs Bomb, Model AVSH-2 (See F)
2189 FUZEs Bomb, Model Unidentified
2188 FUZE8 Bomb, Model Unidentified

2193 FUZEs Bomb, Model Unidentified
2209 FUZEs Combination, Model Unidentified
2206 FUZEs Combination, 22 CEK, Model Unidentified (See F)
2225 FUZEs Combination, 30 CEK, Model Unidentified
2224 FUZEs Combination, 30 CEK, Model Unidentified

2201 FUZEs Combination, 35 CEK, Model Unidentified
2220 FUZEs Combination, 45 CEK, Model Unidentified
2207 FUZEs Combination, 45 CEK, Model Unidentified
2223 FUZEs Combination, 130 CEK, Model Unidentified
2211 FUZEs Combination, 130 CEK, Model.Unidentified

2202 FUZEs Combination, 130 CEK, Model Unidentified
2208 FUZEs Combination, 130 CEK, Model Unidentified
2190 FUZEs Combination, 150 CEK, Model Unidentified
2255 FUZEs Combination, Model 42-M (See F)
2213 FUZEs Combination, Model TM-4B
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i
Authority I

NJ =

= ------------------------------------ --------- ■■ ■ ............. ■■■--------- --------------- ------- r'-' M'w. ... r...rzr-

S • U S U 8
===xs 

_JL,
M
§ -= 2194 FUZE? Combination, T-5
3 jfcdE 2187 FUZE? Impact, Model AGDT-A for 132mm Rocket

• = 2199 FUZE? Impact, Model A.M-B
= 2204 FUZE? Impact, Model GBMZ-1

2279 FUZE? Impact, Model GVMZ-7

2186 FUZE? Impact, KT-1 for 45mm & 76o2mm Rdso
5 -i 2197 FUZE? Impact, KT3=2

2185 FUZE? Impact, KTM-1 for 45mm, 57mm & 76o2inm Rds0
Z = 2195 FUZE? Impact, KTM3-2 for 76o2mm Rdso
w H 2196 FUZE? Impact, Model MG-8 for 37mm & 40mm AA Rdso
I OO—=

* = .2222 FUZE? Impact, Model MP for 50mm & 82mm Mortar Shells
'©-= *2237 FUZE? Impact, Model MP-82

- = 2205 FUZE? Impact, Model PG-6 for 122mm & 152mm Rdso
= 2184 FUZE? Impact, Model RGM for 107mm, 122mm & 152mm rds

(See F)
2214 FUZE? Impact, Model UGT-2

g -= 2218 FUZE? Impact, Model UGT for 107mm & 203mm Rdso
£-= 2221 FUZE? Impact, Model ZGT for 76mm & 107mm Rds0

(2) _= 2212 FUZE? Impact, M-l for 50mm, 82mm & 120mm Mortar Shells
215 FUZE? Impact, Model 5 (See F)

198

4

23

1

634

1

1

•

2
2
1
1

2
1
2
1
1

2

3

1
1

3
2
1
1

198

4

23

1

634

2
2
1
1
1

2
1
2
1
1

2
•1
3

1
1

3
2
1
1

= 2200 FUZE? Impact, Model M50

X“= 2210 FUZE? Impact, Model AGT
g) -= 2217 FUZE? Impact, Model GT

2244 FUZE? Impact, Model Unidentified (See F)

2216 FUZE? Time, 139 CEK, Model Unidentified, Red Band
= 2215 FUZE.? Timeo BM-2, 30 CEK
1 2219 FUZE? Time, T-5

m“= 2203 FUZE? Time, Model Unidentified

£-= 2162 GRENADE? A/D, RPG, Model 1943 (See F)
_= 219 GRENADE? Hand, Fragmentation, Model F-l, Fuzed (See D)

—JE (See F)
50 J 2173 GRENADE? Hand, Offensive Type, Model RG-42 (See F)

= 911 GRENADE? Hand, Stick w/fragmentation jacket RGD-Dyakonov

2256 CTG? Ignition for 120mm Mortar Shell
NJ_=

“* = 2233B CASE? Ctg0, 122mm w/charge, Model ZH-471 for Model. 31/37
m_= Gan

M = 2157A CASE? Ctgo, 122mm, Model ZH-462 (See F)
*= 2229A CASE? Ctgo, 122mm, Model ZHN-471

w-= 2158B CASE? Ctg0, 122mm, w/charge, Model ZH-463 for Model 1938
-= Howitzer

w_| 2158AX CASE? Ctg0, 122mm, Model ZH-463 for Model 1938 Howitzer,
= Steel Wrapped

NJ —

_| Page 8
wj=_____________________________ _______________________________ ____
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2158A CASEs Ctg0 , 122mm w/charge, Model ZH-463 for Model 1938
HowitzerD Steel Wrapped 13 i 13 1

2066A CASEs Ctg0, 152mm, Model ZH-544 1 1 1

2171A INCREMENTS 82mm Mortar Shell (See F) 73 73

1936 PROJs 7602mm, AP, Model BR-35O 1 1
2181 PROJs 76o2mm, HE, Model 0F°35O (2 pc. projo) 2 2
2162 PROJs 76,2mm, HE, Model 0F-350 A (1 pa, proj0) 1 1
2235 PROJs 85mm, HE, w/o Fuze, Model 0=365 1 1
2154 PROJs 85mm, APHE-T, Model BR-365K 1 1

2155 PROJs 100mm, APHE, Model BR-412 1 1
2156 PROJs 100mm, HE, Model F-412 1 1
2233 PROJs 122mm, APBC-T, Model BR-471B 47 i 47 1
2167 PROJs 122mm, APHE, Model BR-471 1 1
2157 PROJs 122mm, HE, Model 0F-46& 2 1 2 1

2072 PROJs 122mm, HE, Model 0F-460 1 1
2229BX PROJs 122mm, HE, Model OF-471 2 2
2229 PROJs 122mm, HE, Model 0F-471N 1 1
1497 PROJs 122mm, Semi-Fixed, Model OF-462 for Model 1938

Howitzer i 1 2
2158 PROJs 122mm, Shaped Charge, Model BP-460A 18 2 6 18 8

2066 PROJs 152mm, HE, Model 0F-540 2 2
2071 PROJs 152iim, Concrete Piercing, Model G-530 1 1
2159 PROJs 203mm, HE 1 1
2021 PROJs 203mm, APHE, w/BD Fuze 1 1
2160 PROJs ZB 0mm, HE 1 1

2183 SHELLS Mortar, 50mm, HE, Model 0-822 3 3
2171 SHELLS Mortar, 82mm, HE, Model 0-832D w/^5 Fuze (See F) 499 1 499 1
2177 SHELLs Mortar, 120mm, Model OF=843 2 %
1629 SHELLs Mortar, 120mm, Model 0F-843A (See F) 423 2 423 2'

„ FMAB-------  . - .

762B BARRELS Spare for 7,92mm VZ-26 BRNO Machine Gun; 5 5
762 GUNs Light Machine, 7,92mm, Model VZ-26 BRNO (Chinese) 8 8
455 GUNs Light Machine, 7092mm, ZBVZ BRNO, Mf’ d for China 1 1

1420 GUNs Light Machine, 7092mm, Model VZ-26 BRNO (Mf’d in
Canada for China) 1 1

1423 GUNs Light Ma chine, 7o92mm, ZBMd 30, CUGIR (Czech BRNO
Pattern) Roumanian 1 1

1415 GUNs Heavy Machine, 7,92mm, Maxim 4 3 4 3

1396 GUNs Sub-Machine, 9mm, Paratroopers Model 2

Page 9 )___
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Lz 1398
1430 
1'426
1424
1426

GUN? Sub-Machine, 9mm, Standard Model (Czech)
GUN Sub-Machine, 11mm, Copy of US M3A1
PIS10L? Automatic^ 7062mm
PISTOL? Single Shot, 7 0 62mm, Guerilla Weapon
PISTOL? Single Shot, 7o62mm, Guerilla Weapon, Mauser 

Pattern

2
1
1

1

1
2
1
1

1
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1415A

1427
1429C
1428B
1428A

THROWER? Grenade, Improvised w/Model 38 Rifle Action 
Japanese

MOUNT? Tripod for Heavy Maxim Machine Gun

MORTAR? 60mm w/Sipod & base plate, Copy of US M2,Chinese
MORTAR? Base Plate, Model Unidentified
MORTAR? Bipod, 60mm, Model Unidentified
MORTAR? Tube, 60mm, Model Unidentified

1
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1
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2

1
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III 1402

1402A

RIFLE? Recoilless, 57mm, Model 1936, Chinese Copy of 
US T15E13

TRIPOD? Experimental for 57mm Recoilless Rifle
1 1 1 1

1

=

u»“= FIRE CONTROL—Code FMFC_____________________________________________
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806 SIGHT? Mortar, 60mm, Model Chiang Kai Shek 2

AMMUNITION—Code FMAM_________________________________________ _____
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860 
2263 
2236 
2238 
2275

2275 
2276

2278 
2277

CTG? 7o92mm, Ball, Chinese
CTG? 9mm, Ball for Sub-Machine Gun, Chinese

57mm, HE, Recoilless
ROCKET? 4 in,, HE, Model 102A3, Chinese copy of US Round
SHELL? Mortar, 60mm, Model Unidentified, Chinese (See F)

SHELL? Mortar, 60mm, Model Unidentified unfuzed Chinese
SHELL? Mortar, 60mm, Model Unidentified, Fuzed, Chinese 

(See F)
SHELL? Mortar, 81mm, Model Unidentified, Chinese
SHELL? Mortar, 82mm, Model Unidentified, Chinese & US 

Markings (See F)
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928
9

7

224

1

42
50
75
52
929

928
9

7

224

1

NJ — MISCELLANEOUS ITEMS—Code FMMISC___________________________________
IW zz

NJ — 491
1204

MAGAZINE? 7092mm for Model VZ-26 Machine Gun BRNO 
UNIFORM? Padded, North Korean Army, Coat & Breeches
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CONs

1410
1411

GUN8 Sub-Machine, 9mm, Copy of US M3A1
GUN8 Sub-Machine, 9mm, Copy of British' Stem

^JKSff.mAfi£PUS-ITEMS. NATIONALIST CHINA—Code EMM ISC

1208 KITs Cleaning for M3A1 Sub-Machine Gun, Nationalist
1209 KITs Cleaning for British Sten Copy of Sub-Machine Gun
1206 MAGAZINES 9mm for M3A1 Sub-Machine Gun, Nationalist
1207 MAGAZINE? 9mm for British Sten Copy of Machine Gun
1210 POUCH? Magazine, Canvas for M3A1 Sub-Machine Gun, 

Nationalist

ington, DoCo except FMAR-613, two each

"Aw indicates one each item shipped to Anniston Ordnance Depot
indicates one each item shipped to 
G-2, Washington, DoC0

Ass’t Chief of Staff,

"C” indicates one each item shipped to Ballistic Research Lab. APG
”DW indicates one each item shipped to 

except FMAM-219 (teo each)
Cameron Station, Virginia,

wew indicates one each item shipped to Frankford Arsenal
HpW indicates one each item shipped to Picatinny Arsenal
WGW indicates one each item shipped to Rock Island Arsenal
”H” indicated two each items shipped to Springfield Armory
WJW indicates one each item shipped to Watertown ArsenAl
Wj£W indicates one each item shipped to Chief of Ordnance, Wash-

Page 11
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Authority I

&

1 Incl.
Cpy of Report on 
Barrel Plating

4.
Machine Gun and 12.7 nun Degtyarev 
barrels. It is not known to-what 
nor when tae practice commenced.

RESTRICTED

13 April 1951

SUBJECT: Plating on Russian Light Machine Gun Barrel (Degtyrov)

1. This office has heard numerous reports about a plating in 
Soviet Small Arms barrels, especially those intended for automatic 
fire.

2. In conjunction with Messrs. Brown and Wagner of the Small 
Arm Section, who had also heard of this plating, an examination and 
test has been made. The Soviet Light Machine Gun barrels examined, 
were plated. Ihe plating is chromium. It is a plating job but not 
as nice a job as if done in this country. Depth of plating has not 
been ascertained.

3. It is assumed that the matter of erosion does not worry 
the Soviets in this instance, but that this procedure has been re­
sorted to, that cleaning of the bore in combat may be reduced to a 
minimum.

Subsequent examination of other barrels reveals that PP Sub­
Heavy Machine Guns also have plated 
extent this plating is carried out

OLLERAN
Director
Development and Proof Services

RESTRICTED
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DECLASSIFIED
Authority[\/A/p<?Sl5oC

RESTRICTED

COPY/ahh

ABERDEEN PROVING GROUND, MARYLAND 
LABORATORY REPORT

DATE: 21 March 1951 PROJECT NO.: 1013-806-0

REF: G. A. Gustafson SYSTEM 5708
Small Aras Branch 
A & A Division

Report of

Analysis of Plating on Russian Light Machine 
Gun Barrel (Degtyrov)

Results

The plating has been identified as chromium 
plating.

LEO BROWN 
Small Arms Branch 
A & A Division

Observed by: R. Wagner

Reported by: M. Rosenfeld

Approved by: /s/ C. F. Pickett
C. F. Pickett, CSief, Pt & Chem Lab Br

RESTRICTED
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*

CONFIDENTIAL
G-2, GHQ

INTER - OFFICE MEMORANDUM
(For use within G-2 only)

GB/j’S0B/aCB/FL3/jfv
Transmittal of Hokkaido



DECLASSIFIED
Authority5&C

SUBJECT

SOVIET MISB

SUMMARY OF INFORMATION

-AGO FORM rzo 1 JUN 47 300

i/i°' 
m 
;x 
in

<291 8

SUMMARY OF INFORMATION
DATE

PREPARING OFFICE TT^arcTrTWT

CODE FOR USE IN INDIVIDUAL PAR<

OF SOURCE: 
COMPLETELY RELIABLE 
USUALLY RELIABLE . . 
FAIRLY RELIABLE . . 
NOT USUALLY RELIABLE 
UNRELIABLE.................
RELIABILITY UNKNOWN

OF INFORMATION:
CONFIRMED BY OTHER SOURCES .
PROBABLY TRUE......................................
POSSIBLY TRUE......................................
DOUBTFULLY TRUE.................................
IMPROBABLE............................................
TRUTH CANNOT BE JUDGED . . .

A 
B 
C 
D 
E

2
3

5

Map ioforoncex AMS lTGI 2</896-2510

deferencei s/l. 06-110, Wakkanai Area, Subjects Possible Soviet in© 
06/0840/1
S/li, D6-115, Wakkanai Area, Subjectj sine, 08/1548/1

An inontified Soviet nine (be© INHIBIT I, attached to original only) was 
discovered at 1600 hours, 5 H .rch 1951, about one mile north of Asa-Xitaeato, 
-mbcUu-cho, >.•<: io- un, Mokkaido, by Iwato, Hid co (U)(l), a fisherman. The dne 
about three feem in diameter and dark colored, was found on tlic beach.

.it 1400 hours, 7 March 1951, a representative- of the Otaru headquarters of the 
Maritime Safety Agency exploded the mine. The mine was identified as a Soviet 
BM-4 type.

SOURCE
eshio National iiural Police'1and Maritime Safety Arency

Wakkanai Area
I&GKKDl (1) Iwato, Eideo (kanji unk) (J ©panes©) (V) Asa-Kitasato, Esibotsu-cho 

Teshio-gun, Hokkaido.

Koyi U - Jamunist Affiliation Unknown

DISTRIBUTION

CO, 441st CIC Det - 4 copies File * 1 copy

WIDEST | CONFIDENTIAL |
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FROM:— - a _
©~2 ADMIN

T0: • rS

A.C of S, G-2_______________ _____ (____ ) Theater Intel ligonce Div-----------
Deputy_________________________(_^___ .) Ope rations--------------------------------- (------ .)

S e eretar iat________ _ (____________ ) RDM________________ _(-------)
ADC_________________________ ( ) Fn Mil Ln^___________________ (------ )

Deputy for Adm_______________ (______ ) Plans Estimates-------------------------- (------ )
Ex Adm______________ ___2____ ( ) Special Intel_________________ (-------)
Ex MIS Eiv________ ,__________ Geo£ Branch,—____________________________ .(------- )
Ex CI Div_______________ 01 Livision_________________ ---------- -----------------(-------
Ex T/ Intel______ X7 Operations___________________ _(.____ )

Sp Asst MIS Div___________.) Coll & Pub,------------------------------- (------- .)
Sp Asst 411st CIC Det___ (_____ ) 441st CIO---------------------------------(------- )
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Sp Asst Radio____________ (___ MIS Division________________________ (------ )
Sp Asst Historical______ (______ ) ATIS------------------------------------------- (------ )
Sp Asst PSB______________ (.-____J TID-- -----------------------------------------(------- )
Sp Asst JSOB_____________ (_____ j Special Projects------------------------(------ )

Admin Officer___________) Historical Division---------------------------------- (------ )
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1
-=

M-= ^'^1-A—^L * *"ArtxLlej^v------- . —------------------------------------------------------------ ------------ _KOREA___ II TOTA
-=

’<*ONF|-pf“^ »ti a c
BARREL: Spare for 70621m Tank MG

II
S U S u S

W-=
K = 407 B 2 2
? "= 484 B BARREL: Spare for 7„62mm Model PPSH-1941 SMG 2 22 =

Jk—— 620 BAYONET: For Moisin Nagant Rifle 4 3 7
1338 BAYONET: For Model 1938 4 1940 Tokarev Rifles ( 1 1

s
**• 619 BAYONET: For Model 1940 Tokarev Rifle 2 2

‘"-I 1192 CARBINE: 7o62mm, Model 1891, Moisin Nagant, Swiss Mf’d. 1
“ZZ 616 CARBINE* 7o62mm, Model 1938, Moisin Nagant j 1 2 3

7)°'“= 1276 CARBINE? 7o62mm, Model 1944, Moisin Nagant, w/folding 1
m —
x "= Bayonet 1 2 3
co —
C%j-= 1397 D CARRIAGE: Transport for 120mm Mortar, Model 1938 4 43 1 1
C -3E

1261 C CARRIAGE: 76mm Gun, Model 1942 (See note a)
(/) —
I 00-= 1394 GUJi: Heavy Machine, 7o62mm, Model 1943, Goryunov 1 1

JZZ 7 GUN: Light Machine, 7o62mm, Model DP, Degtyarov 8 1 1 2 9
1406 GUN: Light Machine, 7062mm, Model DPM w/stock DT 1 ’ 1

*©—r: 621 GUN: Light Machine, 7,62mm, Model DP w/stock DT 1

mhbS =
1392 GUN: Machine, A/C, 7062mm, Degtyarov 1 1

227 GUNs Machine, Flex,, A/C, 7o62mm, SHKAS, Shpitalny-
t«J~= Komaritsky 2

JSS 407 GUN? Machine, Tank, 7,62mm, Model DT, Degtyarov 1 2 2 3 <.

L~* = 1395 GUN: Machine, Tank, 7062mm, Model DTM, Degtyarov 3 1 3 J
S = 1060 GUN: Machine, 7,62mm, Model 1939 1 1
P _* n 

hj“= 1296 GUN: Machine, 7o62im, Maxim, Bronze 1 1

©I 749 GUN: Machine, 7,62nn, Model 1910, Maxim 1 1
ui”= 1393 GUN: Machine, 7,62nm, Maxim, W/c, Modified water-jacke^ 4 4

-—4 _ 1054 GUN: Machine, 12,7mm, Model DSHK, Degtyarov 3 1 3 1
E (See Note g)

*~=
f*X """"

1405 GUN: Machine, A/C, Fixed, 12.7im, Model UB 1 1

8> s 1235 GUN: Sub-machine, 7,62mm, Model 1934/38 1 1
u?~= 1042 GUN: Sub-machine, 7o62mm, Model PPD-1940 1 1-= 941 GUN: Sub-machine, 7o62mm, Model PPD-1940, Degtyarov 1 1—• = 484 GUN: Sub-machine, 7o62mm, Model PFSH-1941, Shpagin 5 1 4 1 9

533 GUN: Sub-machine, 7,62mm, Expo, Mf’d 1942, Standard­
— ized 1943 1 1

1135 GUN: Sub-machine, 9mm, Copy of British Sten 1 1
"•J — 484 C JACKET: Barrel for 7e62rm Model PPSH-1941 SMG 7 7— 484 G JACKET: Barrel Development Group for Model PPSH-1941
irtri ’’""2Z Sub-machine Gun (For display) 1 1QO — 1395 A MECHANISM: Trigger, Electric for Model DTM Tank MG 1 1 1

1394 C MOUNT: Carriage for 7,62mm 1943 Goryunov MG 1 1
—*_=
M3 — 749 A MOUNT: Carriage for 7,62mm Maxim Machine Gun 3 1 4

Mi
1054 C

1075

MOUNT: Carriage for 12,7mn Model DSHK-1938 MG
(See Note h)

MOUNT: Tripod for Model 1939 Machine Gun, 7,62mm

2

1

1 2

1

1

X 1166 PISTOL: Automatic, 7,62mm, Model TT-1933, Tokarev 1 1

£Z
 U I

? 
1 II

I 1 
lll

lll
l1I

Ill
lll

lll
l
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DECLASSIFIED
1 Authority |V A/p Q$> ( 5b C

FMAR--Art i11ery_________________________________________ ..-.KOREA________WWLII . . TOTAL___ 1

CONFIDentja S u s u S
1403 GUN; Tank, 85mm, Model 1944 (See Note d)
1404 GUN.; Tank, 122mm, Model 1943 (JS II Tank) (See Note e)
770 HOWITZER; 122mm, Model 1910/30 w/carriage
968 HOWITZER: 122mm, Model 1938 w/carriage 2 1

1
3

1

759 HOWITZER: 152mm, Model 1909/30 w/carriage

983 HOWITZER: 152mm, Model 1938 (Breech 1934/37)

1

1

1

1
809 HOWITZER: 203mm, Model 1931 w/tracked carriage
1102 MORTAR: 50nr>, Model 1938 1

1
1

1

1104 MORTAR: 50mm, Model 1940
811 MORTAR: 82mm, Model 1937

1
1

1
1

1408 MORTAR: 82mm, Model 1937, 1942-43 Version 2 2
424 MORTAR: 120mm, Model 1938
1397 MORTAR: 120mm, Model 1943, Variant II 2

1
2

1

1401 MORTAR: 120mm, Short Tube 1 1

Weapons from Satellite Countries;

1396 GUN: Sub-machine, 9mm, Paratroopers Model (Czech) 2
1398 GUN: Sub-machine, 9mm, Standard Model (Czech)
1402 RIFLE: Recoilless, 57mm, Model 1936 (Chinese copy of

1

U.S. T15E13) (Chinese) 1 1 1 1

Miscellaneous;

1204 UNIFORM: Padded, North Korean Army (Coat & Breeches) 1 1

Ammunition:

2236 C/Ri 57mm, HE for Recoilless Rifle, (Chinese)
2238 ROCKET: 4 in., HE, Model 102A3 (Copy of U.S. Round)

^8 58

(Chinese) 6 1 6 1

FMCV'- -Automotive: ♦

244 CAR; Armored, BA-64, 4x4 Mounts 7.62mm Tank MG 1 1
246 B ENGINE: Tank, 12 cylinder Diesel for T34/85 Tank 11 12
245 MOTORCYCLE: 2 cylinder w/side car
13 TANK: Medium, T-34 w/76mm Tank Gun (short) Caliber

1 1 i
length 30.5 * 1 1 1 1

246 TANK: Medium, T34/85
246A TANK: Medium, T34/85 w/Commander* s turret X

1
1

1 1

247 TANK Medium, T34/85 w/new frontal welding
14 TANK: Heavy, KV-1 w/76mm Tank Gun (short) Caliber

2 . 2

length 30.5 1 1 s
Page 3 .'--■•■'X'Ti Al.
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DECLASSIFIED
! AuthorityP I

I____ ________ _______ ___ __

r lll
lll L_

794
- 785

789
798
788

ADAPTER: Mortar Sight, 82mm to 120rrtm’.
CIRCLE: Aiming, No Model Designation
DIRECTOR: a/a, Model Puazo 3 w/controls & trailer
DRUM: Range for 122mm Howitzer, Model 1938
HEIGHTFINDER: Model DIA 1, 4 meter base, 24 X, with 

cradle & tripod

s U S U S U

U
,JO

O
Z 

P E i 
H

llI
lll

lli
lll

llH
lIl

lll 2
1
1
2

1

1
2
1
1
2

1

1

79 OB LATHE: Adjusting, 1 meter base Rangefinder, Model ZD 1 1
670 PERISCOPE: T.P., 4 X 1 1
795 QUADRANT: Gunner’s 2 2

A* ” 790 RANGEFINDER: 1 meter base, Model ZD w/accessories 2 2w0' —
H =X -=

307 PERISCOPE: Tank, Model PT4-Z for heavy KV Tank 1 1
— —
(/> =
C NJ—= 786 SIGHT: Gun, 57mm, ZIS-2 1 1

784 SIGHT: Gun, No Model Designation 1 1
C TX 792 SIGHT: Model PZP for 50mm Mortar 3 3
I 00-= 793 SIGHT: Model PZP for 82mm Mortar 3 3

799 SIGHT: Model MP-41 for 82mm & 120nm Mortars 3 3

VO—E 800 SIGHT> Model MP-42 for 82mm A- 120mm Mortars 10 10
— 791 SIGHT: Model MP-82-YC for 82mm Mortar 2 2

■kbS = 776' SIGHT: Model MR4-44 for 120mm Mortar (See Note f)
493 SIGHT: Open, AA, Front for Flexible A/C MG 1 1O| 781 SIGHT: Open, AA, Front for 1297nm Model DSHK-1938 MG,

Single 1 1
L**" =
Q -= 775 SIGHT: Open, AA, Front for 12.7mm, Model DSHK-1938 MG,= Dual 1 1 1 1w"2 494 SIGHT: Open, AA, Rear for Flexible A/C MG 1 1® I 782 SIGHT: Open, AA, Rear for 12,7mm DSHK-1938 MG 1 1

783 SIGHT: Open, AA, Rear for 12„7mm DSHK-1938 MG 1 1-s 1 500 SIGHT: Open, AA, Unidentified 1 1
E 780 SIGHT: Open w/mount for MG, Tank or Armored Car 1 1

■t*~= 777 SIGHT: Tank, 85mm Gun, Model 1944 (See Note j) 1 1
“= 778 SIGHT: Telescopic, Model 1942 3 3

Cn“
78 8A STAKE? Aiming for Model DIA I Heightfinder 1 1

— 779 TELESCOPE: Battery Commander, 10 x 45 3 3
E 463 TELESCOPE: Battery Commander, 10 x 50 1 1

592 TELESCOPE: Panoramic, No Model Designation 5 3 8
— 797 TELESCOPE: Sniper’s for Model 91/30 Moisin Nagant Rifle 1 1

**4 — 518 TELESCOPE: Sniper’s for Tokarev Rifle 1 1
— 796 THEODOLITE: 1 1

oo“= 790A TRIPOD: Rangefinder, 1 meter base, Model ZD 1 1

5"=
Ml , , _,r->rrMT 1 Al-
Of Page 4
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DECLASSIFIED
1 Authority I

I_________ _______________

' FMMISC—Miscellaneous_____________________________  . _________ KOREA ww II____ TOTAL
S xU s ud S U

’^'TZZ

1195 BELT: Metallic, 7162mm C-O? ' ' 7/AL 2 2
zz 1194 BELT: Metallic 1 1

UM—~ 
* — 1193 BOX: Ammunition for 12.7mm Ammunition 2 2
? "= 15 CARRIER: Magazine, 7.62mm, Capacity 3 ea 4 4
3 3

JK—= 43 DRUMS: Metal, Empty for Machine Gun Ammuntion 2 2
1197 EXTINGUISHER: Fire, Liquid Type, 2 qt. capacity 2 2

vn—= 420 GUN: Signal, Russian Rifle Action 1 1
3| 632 KIT: Tool for 7.62mm Tokarev Rifle 1 1

TZZ 15 A MAGAZINE: 7.62mm, Drum Type for Machine Gun 3 7 10
(/><*-= 480 MAGAZINE: 7.62mm, Tank Machine Gun, Degtyarov 9 1 5 1 14 2
m =
* -=

631 MAGAZINE: 7.62mm for Tokarev Rifle 3 3
(/> =
C«s4-= 268 MAGAZINE: 7.62mm, for Model PPSH-1941 Sub-machine Gun 1 2 4 3 4

1199 MAGAZINE: 7,62mm, Model 1934/38 Sub-machine Gun 2 2
C- TXW = 1198 MAGAZINE: 7,62mm, Model 1940 Sub-machine Gun 1 1
I»-= 1200 LINK: Track, T34 Tank 1 *1 ▲

-= 1190 PISTOL: Signal, 27m 1 1 2

*o—EE 607 SCABBARD: Bayonet 1 1
— 1203 SET: Lettering, Metal Stamping (See Note 1)

MMsdi — 1196 TORCH: Blow, 1 qt. Capacity 2 2

Of 1202 MICROSCOPE: Toolmakers "BMI” (See Note m)

•*a* —T*
L“* = FMAM— Ammunition:
LJ

2161 BOMB: Demolition 1 1
bJ =

,r\ X 2165 CTG: Signal, 27mm 19 1 19 1
(§) 216 CTG: 7.62mm, AP-I, Type B-32, Red Band, Black Tip 3489 2 3489 2

1080 CTG: 7.62mm, AP, Type B-30, Black Tip 3070 2 3070 2
—u M 1079 CTG: 7.62mm, Ball, Heavy, Type ”D", Yellow Tip 472 878 4 1350 4

= «■* — 217 CTG: 7.62mm, Ball, Light, Type "L” 497 3806 20 20
Ch -= 2123 CTG: 7.62mm, Ball, Type "P” for Tokarev Pistol 5314 27 5314 27
cP =

1218 CTG: 7,62mm, Type "T" G■een Tip 4 4
2168 CTG: 12.7mm, AP, Type B-30, Black Tip 18 18

— 2124 CTG: 12.7mm, API-T, Type B3T, Red Band, Purple Tip 87 3 87 3
—। ~ o»“= 2230 CTG: 12.7mm, Explosive Projectile 5 5

2125 CTG: 14.5mm, AP-I, Type BS-41, Blask Tip, Red Band 1 1 4.
2172 CASE: Cartridge, 122mm 1 1
2234 CASE: Cartridge, 122mm, for Model 1938 Howitzer, Model

— ZN-463, Steel, Wrapped Case 1 1 1 1

Q0~= 1497A CASE: Cartridge, 122mm, Model ZH-462 1 1

— 2229A CASE: Cartridge, 122mm, Model ZHN-471 0
—•_ —
so —

2066A CASE: Cartridge, 122mm, Model ZH-544 1 1

Mi s
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DECLASSIFIED
1 Authority I

EMAM—Ammunition ____ ________________________________ KOR£A_ __ WW II_______TOTAL
■1 —— CONFIDenT,al s

r
s u S u

2231 C/Rt 20mm for A/c Cannon 87 87
2151 C/Rt 23mm, AP-I, Model B-2 1 1
1947 C/4?» 37mm, HE, Model UOR-137 1 1
1121 C/4?: 45mm, APHE-T, Model UBR-243Z 9 1 9 1
1120 C/4?: 45mm, HE w/Fuze KTM-1, Model UO-243 4 1 4 1

2178 C/4?: 45mm, HVAT-t, Model UBR-243P 4 1 4 1
1935 C/4?: 57mm, API-T, Model UBZR-271 1 1
212 C/4?: 76mm, AP-T, Model UBR-354 BS 3 3
213 C/4?: 76mm, AP-T, Model UBR-354A 1 1

1950 C/4?: 76mm, HE 294, Fuzed, Old Type, WW I 1 i

2038 C/4?: 76mm, Model U0F-353M w/Fuze KTM-1 1 1 2
1892 C/4?: 76mm, HE 39, Fuzed, Old Type, WW I 1
2179 C/4?: 76mm, HE, Old Type, WW I 1
1818 C/Rt 76mm, HE w/PD Fuze 1 1
2153 C/4?: 76mm, HVAP, Model UBR-354P 4 4

2180 C/4?: 85mm, Shrapnel, Old Type, WW I 1
2174 C/R: 85mm, HE, Model UO-365 11 1 11 1
2176 C/4?: 85mm, HVAP-T, Model UBR-365P 1 1 1 1
1894 C/4?: 100mm, AP, Model UBR’-412 1 1
2245 DISPLAY: Panel, 7.62mm Ammunition Type "P" Pistol 1 1

2198 FUZE: Base, MD-5 w/tracer, 45mm, 57mm, 76mm Rounds 1 1
2191 FUZE: Bomb, AB-1 1 1
2192 FUZE: Bomb, Model AGP 1 1
2232 FUZE: Bomb, Model AM-A 24 24
884 FUZE: Bomb, Model APUV 1 1

2189 FUZE: Bomb, Model Unidentified 1 1
2188 FUZE: Bomb, Model Unidentified 1 * 1
2193 FUZE: Bomb, Model Unidentified 1 1
2209 FUZE: Combination, Model Unidentified 2 2
2206 FUZE: Combination, 22 CEK, Model Unidentified 2 2

2225 FUZE: Combination, 30 CEK, Model Unidentified 2 2
2224 FUZE: Combination, 30 CEK, Model Unidentified • 3 3
2201 FUZE: Combination, 35 CEK, Model Unidentified 1 1
2220 FUZE: Combination, 45 CEK, Model Unidentified 3 3
2207 FUZE: Combination, 45 CEK, Model Unidentified 2 2

2223 FUZE: Combination, 130 CEK, Model Unidentified 2 2
2211 FUZE: Combination, 130 CEK, Model Unidentified 2 2
2202 FUZE: Combination, 130 CEK, Model Unidentified 1 1
2208 FUZE: Combination, 130 CEK, Model Unidentified 2 2
2190 FUZE: Combination, 150 CEK, Model Unidentified 1 1

2213 FUZE: Combination, Model TM-4B 2 2
2194 FUZE: Combination, T-5 10 2 10 2 .
2187 FUZE: Impact, Model AGDT-A for 132mm Rocket 2 2

Page 6
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DECLASSIFIED
Authority I C

oo-=

P FMAM —Ammunition______________________________________________
KOREA mi II

<

TOTAL

4.,,. 1“ •' * ■ v ’ a

2199 FUZE: Impact, Model AM-B
2204 FUZE: Impact, Model GBMZ-1
2186 FUZE: Impact, KT-1 for 45mm fr 76m Rounds
2197 FUZE: Impact, KT3-2
2185 FUZE: Impact, KTM-1 for 45mm, 57mm, 76mm Rounds

2195 FUZE: Impact, KTM3-2 for 76mm Rounds
2196 FUZE: Impact, Model MG-8 for 37mm A 40mm AA Rounds
2222 FUZE: Impact, Model MP for 50mm A 82mm Mortar Shells
2237 FUZE: Impact, Model MP-82
2205 FUZE: Impact, Model PG-6 for 122mm A 152mm Rounds

2184 FUZE: Impact, Model RGM gor 107mm A 152mm Rounds
2214 FUZE: Impact, Model UGT-2
2218 FUZE: Impact, Model UGT for 107mm fr 203mm Rounds
2221 FUZE: Impact, Model ZGT for 76mm A- 107mm Rounds
2212 FUZE: Impact, M-l for 50mm, 82mm, 120mm Mortar Shells

215 FUZE: Impact, Model 5
2200 FUZE: Impact, Model H50
2210 FUZE: Impact, Model AGT
2217 FUZE: Impact, Model GT
2244 FUZE: Impact, Model Unidentified

2216 FUZE: Time, 139 CEK, Red Band, Model Unidentified
2215 FUZE: Time, BM-2, 30 CEK
2219 FUZE: Time, T-5
2203 FUZE: Time, Model Unidentified

2162 GRENADE: A/T, RPG, Model 1943
219 GRENADE: Hand, Fragmentation, Model F-l, Fuzed

2173 GRENADE: Hand, Offensive '-Type, Model RG-42
911 GRENADE: Hand, Stick w/Fragmentation jacket, RGD- 

Dyakonov

2152 PROJ: 57mm HE
1936 PROJ: 76mm, AP, Model BR-350
2181 PROJ: 76mm, HE, Model 0F-350 (2 pc. proj.)
2182 PROJ: 76mm, HE, Model OF-35O A (1 pc. proj.)
2235 PROJ: 85mm, HE, w/o Fuze, Model 0-365

2154 PROJ: 85mm, AHIE-T, Model BR-365 K
2155 PROJ: 100mm, APHE, Model BR-412
2156 100mm, HE, Model F-412
2233 PROJ: 122m, APBC-T, Model BR-471 B
2167 PROJ: 122m, ARIE, Model BR-471

Page 7
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DECLASSIFIED
1 Authority I

I________  _____ _______

r mH- -Artillery______________________________________________ KOREA WW II TOTAL
—

S U s u___ S _u___

■

2157 
2072
2229 
1497
2158

2066 
2071
2159 
2021
2160

2183 
2171
2177 
1829

PROJ: 122mm, HE, Model OF-462
PROJ: 122mm, HE, Model 0F-460
PROJ: 122mm, HE, Model OF-471
PROJ: 122mm, Semi-Fixed, Model OF-462
PROJ: 122mm, Shaped Charge, Model BP-460 A

PROJ: 152mm, HE, Model 0F-540
PROJ: 152mm, Concrete Piercing, Model G-530
PROJ: 203mm, HE
PROJ: 203mm, AFHE, w/BD Fuze
PROJ: 280mm, HE

SHELL: Mortar, 50mm, Model 0-822
SHELL: Mortar, 82mm, HE, Model )-832D w/^5 Fuze
SHELL: Mortar, 120mm, Model OF-843
SHELL: Mortar, 120mm, Model Of-843 A

2
1
1

1 
1
1

2
1
2
1
6

2
1
1 
1
1

3

2

*

2
1
2
2
7

2
1
1
1
1

3
1
1
1

Fo_llow_in£ _items s^h^pped ^ff-postjjr _to_anothe_r_ajenc^_ oncost

(a) This item shipped to Rock Island Arsenal for test.
(b) This item shipped to Watertown Arsenal for test.
(c) This item shipped toWatertown Arsenal for test.
(d) This item shipped to Watertown Arsenal for test.
(e) This item shipped to Watertown Arsenal for test.
(f) This item shipped to Fire Control Lab., Frankford

Arsenal.
(g) Two (2) each shipped to Springfield Armory for Test.
(h) Two (2) each shipped to Springfield Armory for test.
(j) One (1) each shipped to Frankford Arsenal for test.
( k) Two (2) each shipped to Springfield Armory for test.
(1) This item shipped to Ass't Chief of Staff, G-2, 

Washington, D.C.
(m) This item transferred to Ballistic Research Laboratory, 

APG, Md.

•
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DECLASSIFIED
Authority I

CONFIDENTIAL I

SUMMARY OF INFORMATION

SUMMARY OF INFORMATION
DATE

15 March 1951
phasing aria a CIC Uli
SUBJECT

PROBABLE SOVIET MINE

strict, APO 309
CODE FOR USE IN INDIVIDUAL

OF SOURCE:
COMPLETELY RELIABLE . 
USUALLY RELIABLE .
FAIRLY RELIABLE ... 
NOT USUALLY RELIABLE 
UNRELIABLE..........................
RELIABILITY UNKNOWN .

s/l D6-1G2 (10)___________
PARAGRAPH EVALUATION

OF INFORMATION: 
. A CONFIRMED BY OTHER SOURCES . 1
. B PROBABLY TRUE.....................................2
. C POSSIBLY TRUE..................................... 3
. D DOUBTFULLY TRUE...............................4
. E IMPROBABLE..........................................5
. F TRUTH CANNOT BE JUDGED ... 6

l ap References AIW- L561 23/9G0-2545

At approximately 1000 hours, 4 February 1951, SUBJECT (see Exhibit I, attach­
ed to original only) was found caught in the ice in th© Okhotsk Sea, about 300 
feet offshore at Aza Toimakl, Saashi-cho, Hokkaido* SUBJECT was safely exploded 
by representatives of the .ISA on 8 February 1951. SUBJECT is believed to have 
been built within the last three years* (C-3)

SOURCE

Eakkanai National Rural Polio©

WAKKANAI AREA

distribution CO, 441st CIC Det - 4 copies File - 1 cop;/ 21157^

W6
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DECLASSIFIED

Authority t

COHUMUllvf

CONFIDENTIAl
j96»

SUMMARY OF INFORMATION
DATE •

preparing OFFICE HEADQUARTERS, 6th CIC District, APO 309

SUBJECT CODE FOR USE IN INDIVIDUAL PARAGRAPH EVALUATION

S/l, D6-164 (IQ)

POSSIBLE SOVIET UIXE
OF SOURCE: 

COMPLETELY RELIABLE . 
USUALLY RELIABLE . . . 
FAIRLY RELIABLE ... 
NOT USUALLY RELIABLE 
UNRELIABLE......................
RELIABILITY UNKNOWN .

OF INFORMATION:
A 
B 
C 
D
E 
F

CONFIRMED BY OTHER SOURCES . 1
PROBABLY TRUE.........................................2
POSSIBLY TRUE.........................................3
DOUBTFULLY TRUE................................... 4
IMPROBABLE..............................................5
TRUTH CANNOT BE JUDGED ... 6

15 iJar 51

SUMMARY OF INFORMATION

(References S/R 6th District, 29 Jan 51, subjects "Discovery ci and
S/R D6-6, 2 Feb 51, subject: "Discovery of Mine."

At approximately 0500 hours, 28 January 1951, SUBJECT (see Exhibit I, attached 
to original only) was discovered floating six feet offshore near Awabikotan, Aza- 
Sukuton-raisaki, &jnadomri-mira, Robun-gun, Hokkaido by Sasaki, ai. eichi (b)(1). 
The Otaru &SA was notified. Their representative safely accomplished the destruc­
tion of SUBJECT on 1 February 1951, (0-1)

SOURCE
Wakkanai National’ Aural Police

Wakkanai Area 
LEGE25D:

(1) Sasaki, Hideichi ( )(U)(Japanese), Aza-Sukuton, Funadoy.ari- 
mura, Rabun-gun, Hokkaido.

DISTRIBUTION CO, 441st CIC Det - 4 copies File - 1 copy 5478
AGO FORM exo ’ JUN 47 300

2 A T
CONFIDENTIAL



DECLASSIFIED
1 AuthoritySi

| covwwiwr |

CONFIDENTIAL
GENERAL HEADQUARTERS 

FAR EAST COMMAND
Military Intelligence Section, General Staff

APO 500
CI Div 19 March 1951

SUMMARY OF INFORMATION

SUBJECT: Ship’s Planking Found

At Aza Harauta, Nishi Shimamaki-mura, Shimamaki-gun, Hokkaido, at 
approximately 1430 hours, 21 January 1951, Masuda, Tomiji (1), discovered 
a piece of ship’s planking (see Inclosure 1) which appeared to be from 
the deckhouse. The planking is 7 feet long, 3.5 feet wide, and 2 inches 
thick. Two portholes of approximately 5 inches in diameter are in the 
planking. Two pieces of electrical equipment, which appear to be sockets, 
and a length of wire are attached to the planking. The sockets bear the 
following lettering in the Russian language:

Type KGP 10 (^7 </77/fr)
N4

Type SHGP 10 (I'M Cuff/ /& } 
250 XJ”*

LEGEND: (1) Masuda, Tomiji ( ) (Japanese)
#72 Aza Harauta, Nishi Shimamaki-mura, Shimamaki-gun, 
Hokkaido

1 Incl:
Photo, Ship’s Planking

Pursuant to DA Ltisub : ‘‘Credit Lines on Extracts from Intelligence 
Public: tions, ” dated 21 March 50, r< production is authorized, except 
as specifically forbidden in this document, provided : “that reproduc­
tion be credited to the original publication, and that appropriate 
classification be co tinued."

-----------  —  ■■■n r—rT—mi.uu -ji.j.il.-jtt—u __________
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APO 500
CI Div 19 March 1951

SUMMARZ OF INFORMATION

SUBJECT: Ship’s Flanking Found

At Aza Harauta, Nishi Shimamaki-mura, Shimamaki-gun, Hokkaido, at 
approximately 1430 hours, 21 January 1951, Masuda, Tomiji (1), discovered 
a piece of ship’s planking (see Inclosure 1) which appeared to be from 
the deckhouse. The planking is 7 feet long, 3.5 feet wide, and 2 inches 
thick. Two portholes of approximately 5 inches in diameter are in the 
plonking. Two pieces of electrical equipment, which appear to be sockets, 
and a length of wire are attached to the planking. The sockets bear the 
following lettering in the Russian language:

Type KGP 10 ( 7W 1<J2L '£.}
84

Type SHGP 10 (r^44//2_Z£j
250 2So

LEGENDl (1) Masuda, Tomiji ( >>X )(Japanese)

#72 Aza Harauta, Nishi Shimamaki-mura, Shimamaki-gun, 
Hokkaido 9

1 Incl:
Photo, Ship’s Planking

Pursuant to DA Ltr, sub: ‘‘Credit Lines on Extracts from Intelligence 
Publications, ” dated, 21 March bd, reproduction is authorized, except 
as specifically f i. idrlcn in this document, provided: “that reproduc­
tion be credited tn the original publication, and that appropriate 
classification be co li-.iuud."
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CI Div

SULSLJa OF INFORMATION

SUBJECT: Ship’s 1 Tanking Found

APO 500 
26-February 1951

At Aza Harauta, Nlshi Shimamaki-raura, Shimamaki-gun, Hokkaido, at 
approximately 1430 hours, 21 January 1951, -tesuda, Tomiji (1), discovered 
a piece of ship’s planking (see Inclosure 1) which appeared to be from 
the deckhouse. The planking is 7 feet long, 3.5 feet wide, and 2 inches 
thick. Two portholes of approximately 5 inches in diameter are in the 
planking. Two pieces of electrical equipment, which appear to be sockets 
and a length of wire are attached to the planking. The sockets beer the 
following lettering in the Russian language:

Type KGP 10 (<4/77 KCHJA}
N4 r/lt

Type SHGP 10 (7W LUffi )250 37^
U0EBD, (1)

Hokkaido

1 Incl:
Photo, Ship’s Planking

SOURCE: S/I, D6-114 (10), subj as above, dtd 26 Feb 51 
EVALUATION: Fairly reliable, probably true.
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RECOVERY QI?1 DAMAGED TANKS

lo Recovery of tanks from the battle field - is a comparatively 
new undertaking. It is therefore very important to take advantage of 
experiences gathered during World War II, so as to pass it on to tank 
and recovery units#

2# The basic difficulty during recovery operations - is the weight 
of tanks# This requires considerable tractive effort# The proceeding 
becomes still more complicated when a tank with damaged running gear 
and control mechanism encounters obstacles on its way#

3# When proceeding to recover a tank, it is first of all essential 
to remove it from its location; this requires a certain effort which 
will depend on the position of the tank and the condition of its gear#

4# Approximate figures characteristic of such efforts are enumerated 
in this table, set up according to experience acquired in recovering 
tanks on the Western Front#

APPROXIMATE TRACTIVE EFFORT (IN TON J) REQUIRED TO I’OVv i.xKK6

Position of damaged Tank

TYPES OF TANKS
Condition of 
running gear. Light (Medium Heavy

In dry ditch, crater, road 
ditch 10 20 35 .. In working order

In an anti-tank ditch, 
ravine or gully (steep) 20 35 70 Same

In a river with hard 
bottom; sunken up to the 
base of turret, or higher 35 70 140 Same_______________ __

In a swamp, or water with 
slimy bottom 70 j 140 220

Motor part and running 
gear frozen, tracks do 
not t urn

5# If the motor of a damaged tank is in working order and its 
power can be utilized, the figures for the tractive towing force 
required can be respectively reduced#

6# In order to give a true picture of the meaning of these figures 
we are bringing data on power and hand-tackles and energy on tractor 
hooks in first gear (in kgs)#



TACKLE: TRACTORS;
ENERGY

ON THE HOOK Rj^LiARKS

.5 tz STZ->5 2 800

5 * CHTZ-60-65
STZ-2 
KOMINTERN

5 200 
5 000 

‘6 000

10 “b "VOROSHILOVETS” 10 000
Tackle of

15 1 H il Tractor 15 h

Jo The following increase of tractive force can be achieved, by- 
using blocks pulley blocks (compound pulley system) with a definite 
number of cable branches, as shown on chart Noo 1?

80 The table shows, that in order to tow a tank ”KV” along a
level road, when the running gear is in working order, 5 tractors 
CHTZ are required, or two "VOROSHILOVETS", or two German towers 
“KAMO”, On an incline the necessary tractive force increases; In 
order to tow a KV tank it becomes necessary to use four tractors 
CHTZ, three tractors "VOROSHILOVETS” or three German towers ’’KAMO” ,

?o A 5“ton hoisting tackle with 4 cables gives an exertion of 
20 tons; The exertion of a hoisting tackle is calculated according 
to the formula;

S « P x n x Ks

where;
S - Resulting exertion

P - Initial tractive exertion

n = Number of cables

K ~ Priction coefficient of losses on blocks, 
taken at 0,?<, (friction),

10o Thus, coming back to our table, we can say that in order to 
tow a light tank out of a ditch it is sufficient to have a 5~ton 
winch and a block with two cable branches; for a medium weight tank ~ 
with four cable branches; for a heavy tank; with 7 branches or, taking 
into consideration that K s 0,8, even 9 cable branches.
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When an effort of 70? 14-0 
gressive pulleys are Used which, 
have anchored blocks - which are

or more ton is necessary, pro- 
apart from fixed blocks, also 
movable or "wandering”.

12. A tank which has been moved from place and towed out onto 
the road is recovered by towing, by tractor of a definite power, 
depending on the condition of the running gear of the tank and 
condition of the road.

13. In view of the varied conditions which happen in practice, 
it is difficult to establish definite data as to the required 
tractive force. Not ohe single case of a tank being stuck, or 
the character of its damage: - tracks, bottom, rollers, etc., is 
identical to another. Nevertheless, based on experience of the 
Don front, and other fronts, one can assume - as an approximate 
picture ~ the following data about the quantity of towcars necessary 
in ordrr to tow domestic and German tanks:

NAME OF

TRACTORS

Type of Road

Level Road Road with incline

Tanks BEING TOWED

KV ,T-34 T-70
T-&0

T»3 MK-IV 
Chur­
chill

KV. T-34 T-70 
T-&0

T-3 MK-IV 
Chur­
chill

NATI 3 “3 - 1 2 <S3 - «> 2 4

"KOMINTERN" 3 2 1 3 4 3 2 4

"VOROSHILOVETS" 2 1 •=> — 2 2 <=• “> 3

CHTZ ~63°6O 3 2 1 3 4 3 2 4

DEMAG - 6 t - 1 ■= — 2 - —

"KRUPP1' 12 t 2 - 1 3 4 3 — . 2

"FAMO" 18 t 2 1 c» CU3 2 3 2 cso «• 3

"KRAUSS-MORPHY" 18 t 3 2 «=> 0=1 3 3 4 Cd 3
"INTERNATIONAL" 

TD-18 3 2 co co 3 4 3 - \ C3 4

14. The above mentioned table is only the first approximate estimate 
and in every particular case it can be subject to changes.
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2

2U December 1950

Ordnance Technical Intelligence Beport Wo. 509-26. 
(Madsen Machine Gun and Soviet Machine Gun, type 
unknown).

1. On 22 November l$50 this unit shipped from the iyot^gmaig, Korea airstrip 
(K-2U) aboard aircraft Ch6, Bo. U78U11 a Madsen Light i-i&chlne Gun and a Soviet 
Machine Gun of unknown type or sake, to the 192 Ordnance Co. APO 5?, for further 
shipment to the CO, JuG, Nd.

2. The following characteristics and data are on the Madsen Machine Cun.
WFEt Light Machine gun.
CALIMRt Dight (8) ns.
SIGHTS,: 2Q0 to 2000 yds., in iaersments of 100 yd*.
L^IGTH: forty (Ho) inches.
OIGBTi Twenty-one (21) pounds.

« ilecoll operated, magaslne fed, forty (hO) round aag&sine.
The gtm 1* eocker’ when the bolt is open. When the 
ch&eber is empty the bolt stays forward. The gun will 
fire full or se®i-.sutos»Mtic.

J. This weapon was picked up Sorth of Anja, Korea froa th© hands of the 
Chinese. Markings on tha weapon ere la Chinese. The rate of fire selection 
lever is indicated In Chinee*. See photo ho. 0-26.

U. An unknown typo of machine gun was also picked up at the Pyongyang, 
Korea airfield. This weapon is solenoid-fired as indicated in photo Wo. 0-28 
front a twenty-four (2h) volt system.

5. This weapon appears to have a rotary type bolt. This unit was unable 
to determine the type of feeding. The detail stripping was not accomplished by 
this unit as it is better that this veapon be stripped at the Aberdeen Proving 
Ground. The weapon is gas operated.

6. Photographs So. 0-26 and 0-27 are of the Madsen Light MG. Photo*© 
0-28 thru 0-31 are of a Soviet, rotary type bolt, machine gun.

X N »
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Subject .S.W.X1. Ar®g B. I. D. No.................
(Communications, etc.)

Name light B&chiae Gun_________
(Telephone, etc.)

Type __ ____________________
(Field, etc.)

Made by________________________________
(Manufacturing nation)

Model __________________________________

Year ___________________________________

Photographed JBL '
(Date) (Place)

Viewed from—
Front | |

Rear | |
Side Q
Top. □

Remarks:

Caj'tarfcdfro™

Clooe-up of mrkinp.a on rsle-of-

tintJ^yer_,____________

D
EC

LA
SSIFIED

Received in MIS on______________________
(Date)

Log-------------------------------------------------------
(Number)

Negative_______________  In____________
(Number) (Office)

_________________  
(Classification)

Photo Identification Form, Materiel, M & P, MIS

1296—FEC Printing Plant—2, 50—5M
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Subject B. I. D. No.................
(Communications, etc.)

Name .....................
(Telephone, etc.)

Type tfcdWB___________________
(Field, etc.)

Made by_________________________________
(Manufacturing nation)

Model __________________________________

Year ------------------------------------------------ -----

Photographed__ .H®?—______ —
(Date) (Place)

Viewed from—
Front | |

Rear Q 

Side Q 

Top, Q

Remarks: 

______

D
EC

LA
SSIFIED

Received in MIS on____ ___________________
(Date)

Log--------------------------------------------------------
(Number)

Negative________________ In____________
(Number) (Office)

_________ CQKFOOTtt
(Classification)

Photo Identification Form, Matoriel. M & P, MIS

1296—EEC Printing Plant—2/50-5M
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Subject B. I. D. No.......... . .....
(Communications, etc.)

Name „ Jttl.
(Telephone, etc.)

Type ®wn
(Field, etc.)

Made by________________________________
(Manufacturing nation)

Model __________________________________

D
EC

LA
SSIFIED

Year ___________________________________

Photographed__ _________________
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side □
Top, □

Remarks:

_____ G»X.t_UT®4.Xra» Chirwoanorth

Received in MIS on____ __________________
(Date)

Log-------------------------------------------------------
(Number)

Negative_______________  In____________
(Number) (Office)

______cmmi*
(Classification)

Photo Identification Form, Matoriel, M & P, MIS

1296—FEC Printing Plant—2/50—5M
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Subject I. D. No..................
(Communications, etc.)

Name.„Jia.0htaS.S«I____________________
(Telephone, etc.)

Type jdX.ftEfctti_____________
(Field, etc.)

Made by___________________________________
(Manufacturing nation)

Model _____________________________________

Year----------------------------------------------------------

Photographed_ __________________
(Date) (Place)

Viewed from— 
Front | | —
Bear □
Side Q 

Top. □ 
Remarks: 

______

r— —
>
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_________________

Received in MIS on_____________
(Ms)

(Number) 

Negative_________________ In_____________
(Number) (Office)

________________ _____________________________________  
(Classification)

Photo Identification Form, Materiel, M & P, MIS

1296—FEC Printing Plant—2/50—5M
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Model____

Year

(Place)

Rear

Side

Top-

volt aywtmu QsM operated*

(Date)

1296—FEC Printing Plant—2/50—5M

Made by __________________
(Manufacturin^nation)

Viewed from— 
Front

Photographed — 
(Date)

Subject B. I. D. No.
(Communications, etc.)

Machine Ora______
(Telephone, etc.)

Type
(Field, etc.)

C
O

N
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FN
TIAI

Received in MIS on

Log
(Number)

Negative .. .. In_________
(Number) (Office)

____________  

(Classification)

Photo Identification Form, Matfiriel, M & P, MIS

□ □ □ □
Remarks: e

Solenoid flrod fro* a 2fe-

toft etoe vtoe

O

D
EC

LA
SSIFIED



iHsnr insixas ^ooz
68Z9SPCZI

iiliiiiliiiiliiitliiiiliiiihii<hiiiliiifhiiihniliiiihiiiliiiiliiiiliiiiliiiiliiiiliiii

D
EC

LA
SSIFIED

Subject B. I. D. No............. .
(Communications, etc.)

Name ^ChiO* GCP__________________
(Telephone, etc.)

Type Probably aircraft
(Field, etc.)

Made by ____________________________
(Manufacturing^nation)

Model________________________ ____________

Year ______________________________________

Photographed J*? J®________“
(Date) (Place)

Viewed from—
Front | | —
Rear □
Side □
Top, Q

Remarks: e

Solenoid fired froa a 2>-

volt aywtwu G&M opwatadf 

rotary type bolt.

Uft. side view.

Received in MIS on________________________
(Date)

Log------------------------------------------------------------
(Number)

Negative_________________ In _____________
(Number) (Office)

_______ caraainft_______ 
(Classification) 

Photo Identification Form, Materiel, M & P, MIS

1296—FEC Printing Plant—2/50—5M
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(Communications, etc.)

Maehlae GaaName ___________

(Place)

Remarks:

Solenoid fired ftw a M*

(Classification)

Photo Identification Form, Matoriel, M & P, MIS

1296—FEC Printing Plant—2 50—5M

SubjectA?*** . B. I. D. No.

(Telephone, etc.)

Type >TobB.bly aircraft
(Field, etc.)

Made by__ ______________________
(Manufacturing nation)

Model __________________________

Mav 50Photographed_______ _
(Date)

Viewed from— 
Front

Rear

Side |

Top, |

□ □ □ □

rotaryAm

Front left riw.

Received in MIS on ___________________
(Date)

Log---------------------------------------------------
(Number)

Negative________________ In _________
(Number) (Office)
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Subject B. I. D. No.-----------
(Communications, etc.)

Name .***«__________________
(Telephone, etc.)

Type Probably aircraft
(Field, etc.)

Made by__ _____________________________
(Manufacturing nation)

Model __________________________________

Year

Photographed Nov 50
(Date)

K. Korea
(Place)

o

<7
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D
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Viewed from—
Front | |

Rear
Side □
Top, □

Remarks:

Solenoid fired free a 2fc-

wit ayjstaae. .

rotary .tot bolt«__________

Front left vies.

Received in MIS on______________________
(Date)

Log-------------------------------------------------------
(Number)

Negative _______________  In ____________
(Number) (Office)

(Classification)
Photo Identification Form, Materiel, M & P, MIS

1296—EEC Printing Plant—2 50—5M
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Received in MIS on____________________
(Date)

Log--------------------------------------------------------
(Number)

Negative________________ In ____________
(Number) (Office)

--------------------------------- ______________________________________________  
(Classification)

Photo Identification Form, Materiel. M & P, MIS

1296—EEC Printing Plant—2/50—5M

Year____________________________________

Subject ■ -v- 11 B. I. D. No.................
(Communications, etc.)

Name__________________
(Telephone, etc.)

Type Probably aircraft________
(Field, etc.)

Made by__ ______________________________
(Manufacturing nation)

Model __________________________________

Photographed__ _________________ *Lt_ A
(Date) (Place)

Viewed from—
Front | | -

Rear Q

Side □

Top, □

Remarks:

___ SoXeaald firadfrom a2U*valt

.. __________________
_____ xSp.llaWA_______________
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Subject 2 B. I. D. No.................
(Communications, etc.)

Name feChlaC UuA__________________
(Telephone, etc.)

Type Frobwbjy aircraft__________
(Field, etc.)

Made by ________________________
(Manufacturing nation)

Model __________________________________

Year ___________________________________
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Photographed__ _________________
(Date) (Place)

Viewed from—
Front | | —
Rear | |
Side □
Top, □

Remarks:

. Saleaqii fircu fro* » •

.. ....... ..................................... ...... .

_____ .Top________________

Received in MIS on ____________________
(Date)

Log-------------------------------------------------------
(Number)

Negative_______________  In____________
(Number) (Office)

______________________________________  
(Classification) 

Photo Identification Form, Materiel, M & P, MIS
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(2) Ckxasander*s cupola was fitted.

B. Xefer to sketch $7 for plan view

8. Side View

(1) Turret roof was flat.

(2) See sketch -15 for shape and angle of turret front. Oun mntlot 
was external and curved.

(3) Angle of turret plate to vertlele is 80*

9. Sxteraal and curved mantlet

». 65 m <>m

(1) one 85 sot extending approx 1.7 » beyond the noee.

(3) Sun has mxjrlfi broke of single baffle type.

(3) Amboi approx 60 cm long. Mn««le velocity Is unknown. Hi^i 
explosive and esoke and amor Piercing shells were fired.

(4) Awunition is fixed

(5) Maximum angle of elevation 30®-35°. beprsssion 10°.

(6) Capable of piercing 5 cm amor plat* at a range of 2 ten.

(7) Gun is counted in orthodox earner with recoil aystes.

(6) Feri scope eight

f. Auxiliary Armament

(1) Bo coaxial s^chlnc

(2) 1'here is a front hull Machine gon La movable mount.

(3) ihere is an anti-aircraft machine gian pedestal an hack deck of 
the tank. This pedestal la ranovsble.

3. ^iscellanems

(1) B-32 powered by one 600 HF diesel engine with 6 cylinders

KJ =

(2) Eoad speed - Max 60 k» per hoar. Oros* country speed - unknown

(3) Manually operated tmnmission. 6 speeds forward? nwfoer of reverse 
epeeds 'unknown.

(4) Type of steering gear tmknwn

(5) Tank turret traversed by hand or by electricity. Ope rated fro* the 
vehicle engine.

(6) Wording ability ~ In. The tank is not amphiMoue or submersible.

(?) Official aray nomenclature - B»33 (hearsay).

(8) weight • 33 tan

3W!
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TB-83-51
8

LM (Sketch 14 2)

1. in m Qua
2. Drivers Escape Hatch
3. &Mwwmdwr» Ouptla
4. four way periscope
fi. 360° rotating turret
6. Gun Eantlet
7. Teel iiox
8. yuel Tank
9. Bttll Superstracter

10. M Slat
U. Steel Gable
12. Idler Wheel
13. Track Wheel •
14. Track Bapport wollero
15. Driving sprocket
16. Single Tracks
17. ?our «p»r» caterpillars

w =

ISMS (Skalchea #5. 46. 47 read **, 49)

1. Single baffle >mst»l* brake
3. 88 ea ten
3. r-.4icdalne Gun alot
4. Driver Secape Hatch
5. K««<1 ll«ht
6. 4 way periscope
7. part, ecop s
8. Turret
9. aowBander« Cupola

10. Auxiliary ftul Tank
11. iienovable M Mcbine 'Gan Fetairtnl
12. inglne Cover
13. Engine Cover
14. Driving Sprocket
15. Tracer Support xiallare
16. Trodk Wheels
17. vheel Deacription ^inkaown
18. Idler Wheel

SUS®1
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SECRET TB-17-S1
2

31 Deeeatoer 1950

MARKINGS REPORT £3

1. The follaving rar kings were obtained from four 30-76 self-propelled guns 
captured in North Korea above "lungnam* On each veldcle a ataaped marking was 
found just abcve the driver escape hatch to the right of the hatch hinge. Painted 
numerals, found on three vehicles, appear to be the vehicle serial numbers, since 
they are similar to SU-76 serial numbers listed in captured log boots. Painted 
numerals were found either inside the vehicle below the gun ar outside the vehicle 
on the upper right front plate of the superstructure*

a. Serial number markings>

Vehicle fainted ’.terking

1 -1801131 None
2 -181350 821416
3 P1O57 741157
4 PI093 821443

b. Engine and gun markings*

Vehicle Fropt Engine .z&Eia! Gun

1 1562422 1562448 18420-1945
2 1564246 1564222 17983-1945
3 156186c 1561898 18515-19*5 \
4 15164339 1514899 19416-19*5

■■

‘J

END

VO _

SECRET '-44
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Flle No :

Not e From: Qra q

RET
GTNtKAL HFADRUAKTCitS 

FAR EAST COMMAND

CHECK SHEET

24193

Mr. Gerke 57-8196

(Do not remove from attached sheets}
Approximate Maximum Ranges at which Soviet 

Subject: Weapons Can Defeat United States Armor

Date : 16 Aug 1950

1. Attached hereto is a copy of a letter recently received from G-2 GSUSA 
and an analysis table showing maximum ranges at which Soviet weapons can defeat 
U.S. armor.

2. Subject matter is forwarded for your information, and dissemination,

1 Incl 
a/s

ptfO-PRy.J'p G-3 U. K

w =

W45

FEC AGO Form No 37 SECRET
8699—FEC Printing Plant—10/49—50M
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SECRET

i r. G-erke 57-3196

Approximate Maximnn Hauges at which Soviet
Weapons Can Defeat United States Armor

Ord 0 G-2 16 Aug 1950

1. Attached hereto is a copy of a letter recently received fra/ G~2 GSUSA 
and an analysis table showing maximum ranges at which Soviet weapons can defeat 
U.S. armor#

2. Subject matter is forwarded for your information and dissemination.
--i.-n "~*nmnwmw,|Ml<lt|U> _ .> ': 1 /"

1 Incl
a/s

lAfo_cny_to —_________ _ _ —_____ ______________ D. N. _________ _ ~ _ ________ __

^r.cRE1
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SEOUL.

G-2/IT/472.94 3 AUG 1950

SUBJECT: Approximate Maximum Ranges at which Soviet Weapons Can Defeat 
United States Armor

TO: Commander-in-chief, Far East
ATTN: A. 0. of S., G-2 
APO 500, 0/0 Postmaster 
San Francisco, California

1. Ref erence is made to your cable number CX 57509 of 9 July.

2. Attached is a table giving Ordnance calculations on the 
approximate maximum range at which certain Soviet tank and self- 
propelled guns can defeat United States armor.

3. It is to be noted that the range value tabulations are rough 
approximations since reliable data is not available regarding either the 
exterior or terminal ballistic performance of Soviet armor-piercing 
projectiles•

4. It is to be further noted that angle of attack has been 
selected in each case whereby the angle of inclination of plate, as 
listed, can be considered as the angle of obliquity of the impacting 
projectile (neglecting angle of fall which is negligible). For 
example, the angle of attack on the front upper hull of the M24 is 
taken for this tabulation as 0° (the line of fire parallel to the longi­
tudinal axis of the tank). An angle of attack, other than 0° for this 
condition would result in a higher angle of obliquity.

1 Incl «. R.
Table A. R. BOLUHa

-. •< JSenas'A \ 
■ 7 A. Ca s*»s

<l4045

SHJRtl
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MIS Div
P&E

TO: T/Intel
Attn:

FROM

in

3

(S L/ 6 O

1. 
captured 
0-2, GHQ.

2.

Permanent Record—Do not Detach

SECRET

INTER - OFFICE MEMORANDUM

File No:

”” .i>M. o-a Tsn/esWVbp

Subject: Pictures of Russian Pfortar Date: 12 July 1950

PHONE: 26-S578
NAME: Capt Lovelace

Comment 
Number

Herewith (Incl 1) are pictures taken of 120mm Russian mortar 
in OSAN Area, Korea, on 6 Jul 50, and subsequently air shipped to

1

Preliminary study of this mortar indicates:
a. That it is apparently a M-193S mortar.
b. That it was manufactured in 1945.
c. That tires are a type of sponge rubber.
Additional information on this piece of equipment will be available 

in G-2 upon completion of analysis by Ordnance personnel.

1 Incl
Pictures of 120mm 
Russian Mortar

C.S.M.
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Date: 3 October 1950Subject: Intelligence/Japan
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PHONE: 26-8140
NAME: AurellThru: JSOB
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Report No. 142

ya&

(Kuriles):

A Torpedo
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File No:

FROM: G-Z Document 
Research Section

G-2, GHQ 
/INTER - OFFICE MEMORANDUM

TO

The following information has been received from a reliable inform­
ant. Date of information: 25 September 1950; evaluations B-6.

1© A V2-3 Rocket Projectile launching base is reportedly located in 
"ANAJIRU" (Japanese phonetics), Kamchatka.

2. Twenty Coastal Patrol boats have reportedly been detailed to 
SUISO TO, Kunashiri Island, Chishlmi (Kuriles). They are of about 200-ton 
size and are equipped with one automatic canon (KIKAN HO) and six machine 
guns.

3. Since August 1950 the following ships are believed to have been 
stationed at "HITO-KAPPU" (Japanese phonetics) harbor, Etorofu Island, 
Jhishima

1 light cruiser, 3,500-ton class
1 "CHIBIRISHI" (Japanese phonetics) destroyer of 2,900-ton class
2 "RESHI-CHIJRINUI" (Japanese phonetics) destroyers of 1,500-ton 

class
Boat flotilla is also believed to be stationed at "HITOKAPPU"•

4. The Soviet Pacific Fleet’s Submarine and Torpedo Boat flotilla 
bases are said to be located in "TARINSUKAYA" (Japanese phonetics) Kamchatka 
Soviet Territory.

5. Among the ships of the Japanese Fleet taken over by the Soviets 
in September 1945, the two destroyers, KIRI and HATSUZAKURA reportedly are 
.currently detailed to PETROPAVLOVSK, Kamchatka.

6. A Soviet Jet Fighter Unit has allegedly been stationed at the 
KENEBETSU Airfield, Etorofu Island, Chishima. This unit reportedly numbers 
thirty planes.
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G-2, GHQ 31503

INTER - OFFICE MEMORANDUM
(For use within G-2 only)

File No:
FROM: 0-2 Document 

Research Section

Report No* 143

Subject: Intelligence/Japan 
TO: 6* !♦ Divisi® NE: 26-8140

Date: 3 October 1950

AME: E* Aure11
Comment
Number 

1*

The following information has been received from a reliable inform­
ant. Date of information: 7 September 1950; evalwtion: B-6.

The Soviet Far East Air Force has allegedly constructed 19 air bases 
in the Chishima Group (Kuriles) and new construction is being currently 
undertaken in six locales.
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The item identified below has been withdrawn*from this file:

Designation Zl-S-s-P, o'+oo {jJEflfloJOS

Date

From Uaj/T
To —

In the review of this file this item was removed because access to it is 

restricted. Restrictions on records in the National Archives are stated 

in general and specific record group restriction statements which are 

available for examination. The item identified above has been withdrawn 

because it contains: 11

Security-classified Information

I ] Otherwise Restricted Information

Authority

GENERAL SERVICES ADMINISTRATION

Date

GSA FORM 7117 (2-72)

GSA DC 72.10421



Or* CP SS I (Sib vt5r I ,HSnr ins,M3s “’««£ 61 91 LI 91 SZ frZ £Z U IZ Q Q 6.1 8,1 Ztl 91 S,1 *l 9 Z.1 l.1 U L f < ? f ! ? ? f
iiiiliiiiliiiihiiiliiiiliiiiliiiiliiii iiiihiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliHiliiiiliiiiliiiiliiii iiiiliiiiliriiliiiiliiiiliiiiliiiiliiiiliiiiliiiiiiiitliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiiliiii iiiiliiiiltiiihiiiliiiiliiiiliiiihiiiliiiiliiithiiiliiiiliiiiliiiiliiiiliiiihiiiliiiihiiihiii

*4



l?OZ61 81 Z.1 9,1
I I I I I ... I___I..

«>n8*'£l®zrrl! iwsnr insiM3s “=OOZa ■ iwsnr insiMasOL68Z9S*??i
iihm iiiiliiiiltiiiliiiilllilllllllllilhlllllilllllltltuilllllhlllliiilllillllllllllllllllllllilllllli

t



t ££ zt it 0£ « n a n ¥ ¥ ¥ ¥ '?0Z1,1 ¥ ¥ ¥ ¥ , V P
'llilhiiiliinliiiiliiiihiiiliiiiliiii  iiiiliiiiliiiiliiiiliHiliiiihiiiliiiiliiiiliiiiliiiiliiiiliiiiHiiilmiliiiiliiiiliiiiiiiiihiii

iwsnr insiyas “^oozI IHSnr IHSIM3S "’OOZ

QLfigZSSfrtZl
llhm llllIllllIllllIllllIlli^llillllHhlllllllllllltlllllluilIllllltlllllllllllllllllllllllllllllllll

> 
t 

3.

ni «* «i >
8

t

II £

I

g

s£

* r 1 f o

I
&

*

D
EC

LA
SSIFIED



DECLASSIFIED
1 Authority I

UH ——

5 -= (/) = 
Cxi—~

>r' 1

hKVrf-<-J
; 4- i
>*•**

Subject •'■anni t icrn B.I.D. No.
(CommumcaTions, etc.)

Name > rV’’*
(Telephone, etc.)

Type * t FhO fjphorU*
(Field, etc.)

Made by Frobable WSSR Origin 
(Manufacturing nation)

Model

Year

G

Photographed *" 
(Date)"

Viewed from—
Front QJ 
Rear Q
Side Q 
Top Q

Remarks:

of bomb*

Jaran
(Plate).......

XI —

Received in MIS on
(Date)

Lo& ...
(Number)

Negative In
(Number) (Office)

___________OggKT
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED

! Authority
I

O
T 

O
T 

(S
ih

 Vclr
 f\ 

I 
,H

Sn
r 'H

SI
M

3S
 

"=
O

O
?

Q
 61 

91
 Zl 9

1 SI -t-
l El^Z

l 11 Q 
I, 6 

8 L 9 
S > E 

Z I
iIi

iii
Iii

ii i
iiih

iiil
iiii

hi
iili

iiih
iiil

iiii
hi

iili
iiil

iiii
liii

ilii
iili

iiih
iiil

iiii
liii

ilii
iili

iiil
iiii

liii
i ii

iili
iiil

iiii
liil

ilii
itl

iiii
iiii

ilii
nl

iiii
liii

tli
iiil

in
ilii

iili
iiil

iiii
liii

ilii
illi

iiil
iiii

lit
il

Subject ion B.LD. No.
(Communications,etc.)

Name " -r O
(Telephone, etc.)

Type rhogyhonui
(Field, etc.)” ~

Made by Probable VSSR OrIfIn 
(Manufacturing nation).....................

Model

Year

Photographed 1 <■*

(Da tej" (Plate)

Viewed from—
Front Q
Rear Q 
Side Q 
Top | |

Remarks:

Received in MIS on 
(Date)

Log..... ........ . ............................................ .
(Number)

Negative In
(Number) ” (Office)..... ..

_______ sw®.....
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority



DECLASSIFIED
I Authority I

(nC*-^z 
m --
* -E 
vi = 
c%d-=

Subject___ Ar»munl t! B.I.D. No.
(Communications, etc.)

Name____ _____________________________
(Telephone, etc.)

Type_ '**’•** ''h'-^’> 
(Field, etc.)

Made by ;• blr ‘
(Manufacturing nation)

Model

Year

Photographed ' -
" "(bate)” ’’"(Plate)

c = 
C TX 
(/) =
5 oo-=

Viewed from—
Front Q
Rear Q
Side Q
Top Q

Remarks:
JftMricisys oa »u«^«a»lon

Ln —

Received in MIS on
(Date)’"

Log
(Number)

Negative In
(Number) (Office)

______________ 8^'7_________________ ______
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority

Subject___ / r Tim! tf B.I.D. No.______
(Communications, etc.)

Name __ A ~rtal ____________________
(Telephone, etc.)

Type " z

(Field, etc.)

Made by * »*” b - b 1c " /S-r*£ln_
(Manufacturing nation)

Model

Year

Photographed
(Da te)~ (Plate)

Viewed from—
Front [J
Rear Q
Side | [ 
Top Q 

Remarks:

MarbinFs on ^xti*r«nslon band.

Received in MIS on
(Date)

Log

Negative
’’"(Number)

(Number) 

In
(Office)

"(Classification)

Photo Identification Form, Materiel, M & P, MIS



iwsnr IHSIM3S
8 L 9 s

^ooz
V £ I£l wr w

mliiiiliiiiliiiihiiibiiiHiii niiliiiiliiiiliiiiliiiiliiiiliiiiliiHhiiiliniliiiiliiiihiiihnilitiiliiiiliiiHiiiiliiiiliiii

D
EC

LA
SSIFIED



DECLASSIFIED

Authority

fl

Subject Ammunition. B.I.D. No..............
(Communications, etc.)

Name>±^r.:L':l_..L2‘::k_.___ ____
(Telephone, etc.)

Type____ White Fhoephorue_______
(Field, etc.)

Made by ItoW le U ' K Origin____
(Manufacturing nation)

Model

Year

Photographed : an
(Date) .............(Plate)

Viewed from— 
Front | [ 
Rear 
Side Q 
Top Q

Remarks:

Markings nn bushing.

Received in MIS on 
’ .~ ' (Date)

Log............................................................
(Number)

Negative In
.........(Number) (Office)

............................ ..............................................................

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority G

I ‘

Subject ^munition .... B.LD. No.________
(Communications, etc.)

Namcfcirial Bomb
(Telephone, etc.)

Type_ : ■„ . Bosphorus .. ......... .........
(Field, etc.)

Made by Probable US STI Origin 
(Manufacturing nation)

Model

Year
m =* -=

ui~=

Photographed 51 J’t-aa
“""(Date).....................(Plate)

Viewed from—
Front Q
Rear Q
Side Q 
Top Q

Remarks:

Mftrtdag* tm bathing.

= 
mmmi

(Zl~“=

Received in MIS on
(Date)

L°g___________________________________________
(Number)

Negative _ In
(Number) (Office)

frcow
(Classification)

Photo Identification Form, Materiel, M & P, MIS



IHSnr IHSIM3S 
L

D
EC

LA
SSIFIED



m =
5 ■= 
(/) = 
c XI—= 
u =
C ~= 
(A X
I 00-=

•mJk . —

=_* —

MM* __ —
VO X

Kai

DECLASSIFIED 
‘ Authority N^P S> I 

i ’____

Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Aerial Bomb
(Telephone,' "-etc'y ~

Type Whi t e Pho spho rus

Made by Probable USSR Origln_
(Manufacturing nation)

Model

Year _

Photographed Sep 51 Japan
(Date) (Plate)

Viewed from—
Front 1 I
Rear [ 1
Side 1

Top 1 1
Remarks:

Adapter.

Received in MIS on
(Datey

Log____________________________________________
(Number)

Negative In
(Number) (Office)

(<3 i a ss i t ica t i on)

Photo Identification Form, Ma^riei, M &. P, MIS



DECLASSIFIED
! Authority N^P I

I___

(/)«*— 
m = 
* -= 
(/) = 
Cxi-E 
c = 
C "= 
(fl —

Subject Ammunition B.LD. No. 
(Communications, etc.)

Name Aerial Bomb
(Telephone, etc.)

Type Whi t e Pho ?ph or us
(Field,"etcj”

Made by Probable UpOrigin
(Manufacturing nation)

Model

Year

<*A . —

Photographed 3ep 51 J a} an
" (Date)............ (Plate)

Viewed from—
Front | |
Rear □
Side [ 1
Top 1 [

Remarks:

Markings on Fuze Adapter.

w-=

=
«■* —

=
Received in MIS on __

(Date)

L°g____________________________________ _______
(Number)

Negative In
. ........ (Number) (Office)

S3CRM
"(Ciassification)

Photo Identification Form, Materiel, M &. P, MIS



insnr msixas
8 Z 9

UI3OOZ

ll

D
EC

LA
SSIFIED

4 aQ 7 ‘ W -J ? ?



DECLASSIFIED
1 Authority N A^P S> I C

Subject ^-UHltlon __ B.LD. No. 
(Communications, etc.)

Name __ Aerial Bomb___ ___ _ _________
(Telephone, etc.)

Type   Wh i t e J? ho jrrho rw$__
(Field, etc.)

Made by Probable USSR Origin_ 
(Ma h u fa ct uri ng ri.a tion)

Model

Year

Photographed Sep 51_______ __ 2fiaML_
(Date) (Plate)

Viewed from—
Front Q
Rear Q
Side Q 
Top Q

Remarks:

Toy view of fill-r Plug shoving

markings. 

Received in MIS on
(Date)

Log....... ..................................................
(Number)

Negative In
(Office)

____________SjSfiBET___________ _ __
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority NC

Subject Ammunition B.I.D. No. 
(Communication^etc.)

Name Aerial Bomb
(Telephone, etc.)

Type White Phosphorus 
(Field, etc.)

Made by Probable USSR. Origin_ 
(Manufacturing nalion)

Model

Year

Photographed Ser 61 
""(Date)...................  (Plate)

Viewed from—
Front [J
Rear [~j
Side Q 
Top Q

Remarks:

Top view of filler plug showing

markings.

Received in MIS on
(Date)

Log___________________ _______________ ____ ____
(Number)

Negative In
(Number) (Office)

___________ SSffigBjt__________ __ __
(Classification)

Photo Identification Form, Materiel, M & P, MIS



m i vnr । iHsnr msixas ^oozr El® 21 11 Q L 6 8 Z 9 S t- E ? I
iiiihiiiliiiihiiiliiiihiii'uiihiii iiiihiiiliiiiliiiiliiiiliiiihiiihiiiliHiliiiilniiliiiiliiiihiiiliiiiliiiiliiiihniliinhiii

D
EC

LA
SSIFIED



DECLASSIFIED 
' Authority N S> I 

j

0) =
Cxj-=

Subject Ammunition B.I.D. No. 
(Communications, etc.)

Name Aerial Bomb _ _________
(Telephone, etc.)

Type Whit© Phosphorus
(Field, etc.)

Made by Probable USfv? Origin. 
(Manufacturing nation)

Model _ _ _

Year

Photographed 
(Date) (PTate)~.........

Viewed from—
Front Q
Rear QJ
Side Q 
Top Q

Remarks:

Side view of bomb shoving filler 

plug.

bj—=

IS =»» —

—

va -

Received in MIS on
(Date)

Log....... .................................................... ...........................
(Number)

Negative In
(Number) (Office)

SECBM

Photo Identification Form, Materiel, M & P, MIS

NJ =



DECLASSIFIED
1 Authority I

I______  _____

Subject Ammunition B.I.D. No. 
(Communications, etc.)

Name Aerial Bomb
(Telephone, etc.)

Type White Phosphorus

Made by Probable Origin  ̂
(Manufacturing nation)

Model

Year

Photographed TB <T an an 
(Date) (Plate)

Viewed from—
Front | [
Rear Q
Side Q 
Top Q

Remarks:

°c shoeing filler

Received in MIS on
(Date)”

Log........ ......................................... .........
(Number)

Negative
(Number)

S13CWST

In
(Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS

NJ —



D
EC

LA
SS

IF
IE

D

13. 1
200 cm

6 8
SEKISUI JUSHI

43 Cml Lab Det 

SECRET 
PQDIFCT 96r 4 « 6. 7 « # 1 a a ■! a & 7 « V IO U . 2. « M! '2 3



DECLASSIFIED
' Authority N P S> I C

I___ _ _________ __ __

Subject Ar^unit-lc-n _ B.I.D. No.
(Communications, etc.)

Namc^_.-L21„.aAUlll_..„__ __________________
(Telephone, etc.)

Type _________
(Field, etc.)

Made by __ ___________________________________
(Manufacturing nation)

Model

Year

Photographed s____________________■■:

(Date) (Plate)

Viewed from—
Front Q
Rear Q
Side □
Top Q

Remarks:

Received in MIS on
(Date)-’

Log ___________ ______ __ ______ _______
(Number) .............

Negative In
(Number) (Office)

______________ _________________________________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority
I__

Ml—=

m = 7 -=

Subject • - /tini* i' n____ B.I.D. No. _ _
(Communications, etc.)

Name ______ __________________
(Telephone, etc.)

Tn*.... .....is..... ................................ —........—
(Field, etc.)

Ma<3e by ...._._xi________
(Manufacturing nation)

Model

Year

Photographed ___ _________ .
(Date) (Plate)

Viewed from—
Front [ |
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on 

Log.......... ................................................. .......... ................
(Number)

Negative In
(Number) (Office)

---------------------- ........................................................... ......
(Classification)

Photo Identification Form, Materiel, M & P, MISo =

N»i



DECLASSIFIED

Authority



w—

4*—

vi ~=

wcm— 
m =
* -E
w =
C -si—~ 
L. E

-*• —
VO -

wi

DECLASSIFIED
! Authority N P S> I C

i

Subject AmunitWi B.I.D. No.
(Communications, etc.)

Name__ Aerial _ _____
(Telephone, etc.)

Type White Fhosr’honie
(Field, etc.)"

Made by Frobable VSO 
(Manufacturing nation)

Model

Year _

Photographed A UgUS t 1951 ____ }
" “(Date)" (Plate)

Viewed from—
Front [ ]
Rear QJ 
Side Q 
Top Q 

Remarks:

left front OW •• •• Rhowln^

...wftll...... .......................................... .

Received in MIS on
(Date)

Log_

Negative

"■(Nuinberj

In
----- fOfficej

Photo Identification Form, Materiel, I & P, MIS



DECLASSIFIED
' Authority I 5<> C

Subject to&lttofl B.I.D. No.
(Communications, etc.)

Name __ Aerial _30ffib _ ______
(Telephone, etc.) ’

Type_ Hhlte rhogphorua *___
(Field, etc.)

Made by , ■ ■ ' b • ‘ 1 _ j?
(Manufacturing nation)*

Model

Year

Photographed ___ • ____ ______ _................
(Date) (Plate)

Viewed from—
Front | [
Rear | [
Side [J 
Top Q 

Remarks:

- teft ftUnrtefuvtay whowltmy

__________

Received in MIS on ......__
------------------- (Date)

InNegative
(Number)

(Classification)

Log ..... ........ ........... ............. .............
............ (Number)

(Office)

Photo Identification Form, Materiel, I & P, MIS



El^U ll
nihiiihiiihiiilmiliiiiliiiihiii

IHSnr IHSIM3S
8 9

i Authority F^^P
 V

 S> I



&

I ...



Or* fl "7 CQ Wt 1 (sin WDr I IHSnr msiM3S ^ooz
6Z 8Z LI 9Z SZ frZ EZ Zl LZ Q 61 81 LI 91 SlVH a^Zl 11 6 8 Z 9 S € 2 I

D
EC

LA
SSIFIED

5§f® F
K?



D
EC

LA
SSIFIED

ft



D
EC

LA
SSIFIED



iiiiliiiihiiiliiiiliiiilt riihiiiliiiihiiiliiiiliiiiliiiiliiiiliiiihiiilniiliiiiliiiilii



0 £ 61 81 Zl 91 SL^^lEi®3rrHEE Z£ IE OS 63 83 LI .................................................... WIV ...........................
llllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllllllllllll llIllllIllllIllllIllllIlHlIllllIllllIllllIllll llllllllllll'illllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllliullll

93 S3 *3 £3 33 13

D
EC

LA
SSIFIED



IHSnr IDSIM3S "J00?"7 03 I (sin vor I IHSnr insiM3s “"°°z
££ ?E i£ 0 £6z 91 a 91 sz *i 91 i,z 0 g 6ji v z>1 v v v E> v lil 0 L i । L\ । । t । f ।

iliiiiliiiihiiiliuiliiiiliiiiliiii iiiiliJiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliHiliiiiliinliiiilnii  iinliiiiliniliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiLiltiiiliiiiliiiiliiiihiiiHiii iiiiliiiihiiiliiuhiiiliiiiliiiiliiiiliiiihiiihiiihiiiliiiiliimiiiiliiiiiiiiiliiiihiiihiii



DECLASSIFIED

Authority I

(/)<*— 
m =* -=
i/> =c ~

Subject ya ~- —
(Icatffi^e t c.)

Name

Type
(Field, etc.)

Model

Made by

laor
Year ____________________________________

Photographed W

Viewed from— 
Front | |

Rear
Side □

Top, □
Remarks:

Kea&>«n riav

. —

Qi —

•M* ---oi“

—* —

Received in MIS on _______________________
(Date)

Log---------------------------------------------------------
(Number)

Negative ________________ In -------------------
(Number) (Office)

ft^JIISxInaon)
Photo Identification Form, Materiel, M & P, MIS

18313—FECP&PC—10 51—5M



0^6! 81 ZL 91 SL^frl8* l£l®’nWDriL Q

iiIihi liiihiiiliiiiliiiiliiiihiiihiiiliiiilmiliiiiliiiihiiiliiiiliiiiliiiiliniliiiiliniiiinhiii mi

iHsnr insiMas ^ooz
w68Z9St£Zl iiiiliiiiliiiiliiiihiiiliiiihiiiliiidiiiiliiiiliiiiliiiihiiihiiiliiiiliiiiliiiiliiiiliiiiliiii

D
EC

LA
SSIFIED



W L VDr S IHSnr IDSIM3S ^oozEl'® fl ll Q L 6 8 L ? S * E ? I
iihiiihiiiliiiiliiiiliiiiiiuihiii iiiiliuiliiiiliiiiliiiihuiliiiiliiiihiiiliiiiltiiiliiii iiiiliiiiliiiiliiiihiiihiiiliinhin

D
EC

LA
SSIFIED



D
EC

LA
SSIFIED



DECLASSIFIED
Authority VP S> I

Subject le D* ^°* ----------
(CoinmumcatTOn^Wc.)

Name flhm (Howl t««r)--------------
(Telephone, etc.)

Type---------- -?6M|--------------------------
(Field, etc.)

Made by .... AtaMrt-AVMdh--------------
(Manufacturing nation)

Model

Year ----- ------- ----------- --------- -------------------

Photographed .. 45. -51------1 -
(Date) (Place)

Viewed from—
Front Q

Rear !
Side □
Top. □

Remarks:

▼i«r of biweeh ring--------------

u. — — --------------------------- --- --------------------

----------- v--------------------------------------------- ----

Received in MIS on
(Date)

Log
(Number)

Negative
(Number)

In
(Office)

cation)
Photo Identification Form, Materiel, M & F, MIS

18313—FEC P&PC—10 '51—5M



h
I TOP
si^zi ii

iliiiilimliiiiliiiihiiiliiiih
01 iwsnr insivos ^ooz

L 6 8 L 9 S fr E Z I
ihkm iiiiliiiihiiiliiiihiiiliiii!iiiihiHliiiiliiiilniiliiiil!iiihiiili!iiliiii!iiiihiiiliiiiliiii

D
EC

LA
SSIFIED



Authority ft^P QS> I
DECLASSIFIED



DECLASSIFIED
Authority | C

I

Subject B- L D- No- -----------
(Communications, etc.)

Name----- -----------------------------------------------
(Telephone, etc.)

m = * -=

Made by ....ftaa-Tilt---------------
(Manufacturing nation)

Model ----------1909

Year ----------------------------- - ---------------------

Photographed _____
(Date) (Place)

Viewed from— 
Front Q
Rear
Side Q
Top. □

Remarks:

a®«r viw •bo-ala# trail---------

8S = --

Received in MIS on ______________________
(Date)

Log-------------------------------------------------------
(Number)

Negative _______________  In ____________
(Number) (Office)

- -............ —-SSGasS----------- ------
(Classification)

Photo Identification Form, Materiel, M & F, MIS

18313—FEC P&PC—10 '51—5MNlf
NJ =



DECLASSIFIED
Authority I *5^

hu =

Subject B- !• D- No------------
(Communications, etc.)

Name----- -----------------------------------------------
(Telephone, etc.)

Type---------74at»------------------------- --------- -
(Field, etc.)

Made by ----------------
(Manufacturing nation)

Model __  ---------- 1909 - *

Year ____________ __________ ____________

Photographed lf?&5£51____ Korea
(Date) (Place)

Viewed from—
Front □
Rear □
Side □
Top, □

Remarks:

Received in MIS on ______________________
(Date)

Log-------------------------------------------------------
(Number)

Negative _______________  In ------------------
(Number) (Office)

- ---- --------------2SCSM
(Classification)

Photo Identification Form, Matfiriel, M & I, MIS

18313—FEC P&PC—10 '51—5M



8$ I (Gn vor । iHsnr instxas ^oozH £l®n H Q L 6 8 L 9 5 i £ Z I
iliiiihiiiliiiilmiliiiihiii'iiuhiu iiiiliiiihiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiihiiihiiiliiii

D
EC

LA
SSIFIED



D
EC

LA
SSIFIED



DECLASSIFIED
' Authority I 5t>G

f'

I.

r

t/

Subject-~ B/ I* No.-----------
(Coinmunicationsretc.)

■

Name ----------- ----------
(Telephone; etc.)

Type------- .78MB---------------------- ---------
(Field, etc.)

Made by --------------
(Manufacturing nation)

Model _ .1909.......

Year _______________________________ ___-

Photographed . 1* Sr>51 bm — ■
(Date* (Place)

Viewed from— 
Front [J
Rear
Side □

Top, □
Remarks: 

--------------

Received in MIS on_________________ _____
(Date)

Log--------------------------------------- ----------------
(Number)

Negative___ ____________ In ____________
(Number) (Office)

_____________ -SMES---.......................................................  
(Classification)

Photo Identification Form, Materiel, M & F, MIS

18313— FEC P&PC—10/51—5M



DECLASSIFIED
1 Authority N S I G

n =
7; -=
vi =
c «sj—=

Subject ArtiiiMr B,-L D- N°-----------
(Communicationsretc.)

Name - ------------ -----
(Telephone, etc.)

Type------- T&HB------- ---- --------------------------
(Field, etc.)

Made by ___ Czari st -Ssawla----------------
(Manufacturing nation)

Model _ ... 1909---------

Year ____________________________________

Photographed »I»W
(Date) (Place)

Viewed from—
Front Q

Rear
Side □
Top. □

Remarks:

-vlw s’-wi ng -------------

—a .----

■w* ----
Received in MIS on _______________________

(Date)

Log---------------------------------------------------------
(Number)

Negative ________________ In -------------------
(Number) (Office)

__________ SSfiMf______________________
(Classification)

Photo Identification Form, Materiel, M & F, MIS

18313—FEC P&PC—10/51—5M



B' I
11 £

iHsnr insixas
v i^v'8Z9St,£?i 

ulunliiiiliiiihiiiliiinmihiii iinliiiihiiiliiiiliiiiliiiiliiHlnHliiiiliiifhiiilniiliiiihiiiliHiliiiiliiiihniliiiiliiii

D
EC

LA
SSIFIED



DECLASSIFIED
Authority I



DECLASSIFIED
Authority N ^ P S> I C

u»—

rn

G 
C 
(/)

Subject jcrtlUwsr B. 1. D. No_____ ___
(Communications, etc.)

Name. <*»(■□ wits*?)--------------------
(Telephone, etc.)

Type -----------------------------------------
(Field, etc.)

Made by G«all®t RUBSla____ ___ ...
(Manufacturing nation)

Model ...

Year -----------------------------------------------------

Photographed

Viewed from—
Front Q
Rear Q
Side □

Top- □ 
Remarks:

r«*r th>*» <ju*rtar »i«w

Ui

Received in MIS on
(Date)

X

KO —

K»i

Log
(Number)

Negative
(Number)

In
(Office)

ication)
Photo Identification Form, Matfiriel, M & P , MIS

18313—FEC P&PC—10 '51—5M



61 81 Zl 9l Ilf
nulliniliiiiliiii imhiii |ir}i|||||||||||||||||||||||||||||||||||||||)||||||ll||||||||U}I|}|1||))|t||{n|{



D
EC

LA
SSIFIED

 
A

uthority N
^P 

S> I



IHSnr IHSIM3S
8 L

Wi>OGZ

D
EC

LA
SSIFIED



DECLASSIFIED

■ Authority

Subject __ AHlXlOT B. I. D. No. ______ .
(Communications, etc.)

Name... ........ ...............
(Telephone, etc.)

Type____ Tito®..________________
(Field, etc.)

Made by________________________________
(Manufacturing nation)

Model ________ 1?P®_________________

Year _________ ._________________________

Photographed.... _X8 _ . ®l___________
(Date) (Place)

Viewed from—
Front | |

Rear | |
Side □

Top. □ 
Remarks:

tef*»iAe _______________

Received in MIS on ______________________
(Date)

Log------------------ ------------------------------------
(Number)

Negative_______________  In ____________
(Number) (Office)

........................OgOf______________
(Classification)

Photo Identification Form, Matfiriel, M & P, MIS

18313—FEC P&PC—10 '51—5M



DECLASSIFIED
1 Authority I^^.P I 5<> C

I

Subject _. Artill«»y B. I. D. No------------
(Communications, etc.)

Name..... ®M» (HOWit««r).. ...... ..........
(Telephone, etc.)

Type____ ___________ ___ —...... —..............—
(Field, etc.)

Made by .....Of _____L___
(Manufacturing nation)

Model... ....... I?®®.-------------------------

Year --------------- -------------------------------------

H =* -= Photographed___ I? _ ----
(Date) (Place)

Viewed from—
Front □
Rear «

Side 1
Top, □

Remarks:

Received in MIS on ______________________
(Date)

Log--------------------------------------------------------
(Number)

Negative _______________  In ____________
(Number) (Office)

. ....................... ...............__________________________________ 
(Classification)

Photo Identification Form, Materiel, M & F, MIS

18313—FEC P&PC—10 '51—5M



iHsnr msiM3s
8

^ooz

D
EC

LA
SSIFIED



iz 0
ilniiliiii

61 81 LI 91 SI
fsjn VEJP £1®ZL 11 IHSnr IASIM3S

L 9 S £ Z I

D
EC

LA
SSIFIED



ljQ2^6l 81 Zl 91 l£l® Q I

ilimhiii iiiihniliiiiliiiiliiiiliniliiiiliiiiliiiiliiiiliiiiliiiilinihiiiliiiiliiiiliiiiliiuhiiikiii mi

iHsnr insiwas “-ooz
w68Z9SfrEZl
iiiihiiiliiiiliiiiliiitliiiiliiiihiHliiiiliiiiltiiihiiiliiiiliiiiliiiihiiiliiiiliiiiliiiihiii

D
EC

LA
SSIFIED



iHsnr insixas
8 L 9

^ooz
z

D
EC

LA
SSIFIED



DECLASSIFIED
Authority jWP I G

Subject ----  B. I. D. No.-----------
(Communications, etc.)

Name t#014---------------------------
(Telephone, etc.)

Type -.-Jfftffl,-------------------------------------------
(Field, etc.)

Made by ---------------------
(Manufacturing nation)

Model ___ _______________________________

Year ____________________________________

Photographed _ -X&. - 51- - - - X04Mm----------
(Date) (Place)

Viewed from—
Front 0

Rear
Side □
Top, □

Remarks:

—- -iSkl-d-®- - -vl-av----------------------------

Received in MIS on __________ ____________
(Date)

Log ----- -----------------------------------------------
(Number)

Negative _______________  In -------------------
(Number) (Office)

------------------------O0B3®.-------------------------------
(Classification)

Photo Identification Form, Materiel, M & I , MIS

18313—FEC P&PC—10/51—5M



DECLASSIFIED
' Authority I C

Subject AptHlegy----  B. I. D. No. -----------
(Communications, etc.)

Name tw)-------------------------
(Telephone, etc.)

Type ...Jim,----------- ------ ------------------------
(Field, etc.)

Made by ---------------------
(Manufacturing nation)

Model --1^09--------------------------------------

Year ________________________________ ___

Photographed
(Date) (Place)

Viewed from—
Front Q

Remarks:

Rear
Side □
Top. □

- -<i4e-=r-iw

Received in MIS on __________ ____________
(Date)

Log--------------------------------------------------------
(Number)

Negative ____________ ___  In ____________
(Number) (Office)

------------ ---------- -S-S0».-'^P---------------------------------------
(Classification)

Photo Identification Form, Materiel, M & F, MIS

18313—FEC P&PC—10 51—5M



DECLASSIFIED



DECLASSIFIED
Authority

SECW

508 th ORBKAMCB
T3CHBICAL 1’dT-SSLI.IGRSCB DETACHMSKT

TB-22h2«51 
2

1J September 1951

SiBJDCT: Technical Intelligence Report 508/27 
(Packaging Data for Captured Ammunition)

1. Captured ^munition shipped to Heunde Ammunition Depot arrives either 
in its original containers or as loose individual rounds. During the past week, 
all ammunition and components, still in their original containers, has bean 
inspected and date for this report compiled. In cases where one or two pounds 
difference existed in overall weight of container between types of ammunition of 
the seme caliber, one set of figures covers all types.

2. To date all Chinese ammunition cheeked by this unit, has been packed in 
wooden boxes. The 75m» and 105mt artillery boxes have the joints and lid tarred 
or glued shut In addition to being nailed or screwed. All of the wooden boxes 
are permanently closed, utilising side, top and bottom electing, no hinge and 
hasp system is in use. The preservation of rounds is accomplished by either 
tarpaper wrapping or sealed metal containers. In a few Instances, regardless of 
type or caliber of ammunition, no preservation method of any kind was used; the 
rounds wore completely unprotected. Opening of the tarpaper and/or sealed metal 
container revealed considerable moisture, due no doubt to the lack of any type 
of moisture absorbing compound in the padring. Mortar and artillery rounds were 
solidly chocked with well fitted wooden blocks. Sufficient fuses, powder hags, 
increments, etc were packed with their respective rounds. In most eases fuses 
were in sealed metal containers in the box, similar to the Japanese style of 
packaging used in World dar II,

3. Russian packaging differed mainly by the use of the hinged and hasped lid 
and the heavy coating of a grease like preservative, rather than tarpaper wrapping 
er sealed metal containers. Only the Russian small arms ammunition was in sealed 
galvanised metal containers, and no moisture absorbing compound was in evidence. 
?or combat areas, the Russians use a stamped metal carrier or container to trans­
port fused 82m mortar rounds ready for firing. These containers hold three or 
four rounds and have a carrying handle and hinged lid. Jftie 57«® rounds have a 
four round capacity perforated rack that is easily carried on the back of one man. 
Smell arms ammunition is boxed either loose or in elipe, or in metallic link 
belts packed in metal or wooden carrying cases.

4. one of the packaging methods used, by either the Chinese or uieslans were 
in any way eouel to the US methods. Standard else eases for any one caliber or type 
of Chinese ammunition was rare, while Russian containers, though uniform for sep­
arate calibers, would not stand up under rough handling. All of these instances 
mentioned are proof of an inferior and poorly developed, system of packaging and 
no doubt present difficult logistic problems for using troops. Data on all packaged 
ammunition presently available in ths Depot is included in this report.

CAPTUrt&D ANNBUHOI FACOGING DATA

I Russian Amamni tion .

1. 7.62ta Ball (Pistol and SMC)
Dimensions...,.19* x 13M* x 6"
Gross Weight.,,75 i4s
Rd weight............ 167 gr
Rds per box....2240
70 rounds per cardboard box, sixteen boxes in sealed galvanised metal 
container, two metal containers per wooden case.
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7.62mm Ball (5 rd clip)
Dimensions............19“ x 13I* x 6*
Gross weight....47 lbs
Rd weight.  ...........351 gr
Ms per box.....600
Shree 5 round clips per cardboard box, twenty boxes in seeled galvanized 
metal container, two metal containers per wooden ease.

7.62mm Heavy pointed ball (loose)
Uimensiona............19” x lj|M x 6*
Grose weight....60 lbs
Rd weight.............. 3/8 gr
sds per box..........880
20 rounds per paper package, twenty-two packages in sealed galvanized
metal container, two aetal containers per wooden box.

7.62m I'racar (loose)
Dimensions..............19* x Ijl* x 6*
Gross weight....57 lb»
Rd weight................3^8 &
fids per box...........ESO
20 rounds per paper package, twenty-two packages
fee tai container, two natal containers per wooden

in sealed galvanized 
case.

12.7m API
Distensions............ 19* x 13i* x 6*
Gross weight....65 lbs
Rd weight..............2050 gr
Rds per box......... 170
85 rounds packed loose In paper wrapping per sealed galvanized metal 
container, two metal containers per wooden ease.

12. Tam Metallic belt linked (wooden box)
Dimensions.... ..13F x 8* x 8|R
Gross weight....20 Ibe
Rd weight...............2050 gr
Rds per box..........41
41 rounds in metallic link belt in hinged wooden box.

12.7b® Metallic belt linked (astel box)
Eisens! one............ Ill* x 6|* x 8*
Gross weight....25 lbs
Rd weight.............. 2050 gr
Rds per box..........41
M. rounds In metallic link belt In metel box designed with hinged lid, 
belt feed opening, lid look and gun attachment bracket.

14.5mm AJPX w/o TC core 
Siaensicms............ 19* x 1J-* x 6*
Gross weight....53 lbs
Rd weight.............3650 gr
Hds per box......... 84
42 rounds packed loose in paper wrapping per sealed galvanized ssetal 
container, two containers per wooden box.

26mm Pyrotechnic Signal (White)
Dimensions............28|* x 20l* x 10*
Gross weight....118 lbs
Rd weight.............. 0.J lbs (approx)
lids per box.....520
1J0 rounds per sealed galvanized metal container, four metal containers 
per wooden box.
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26. ?6m KE w/fuse
Diaensionc...........J1M x 21* x 8*
Gross weight....110 lbs 
Rd weight.............. 20 lbs
Hde per box.... .5
Munds held in place by contour blocking. Hinged lid on box.

2?. 76m® HE w/o fuse
Dimensions......37* x 21” x 6iM
Gross weight..•.120 lbs 
M weight.............. 13.1 lbs
Ms per box..........U
Hounds held in place by contour blocking. Hinged lid on box.

28. 76®® KE w/o fuse
Dimensions............ 31* x 21* x 8*
Gross weight....126 lbs 
Hd weight............. 19.1 lbs
Ms per box.........5
Mourns held in place by contour blocking. Hinged lid on box.

29. 76m JU Lul-T
Dimensions............ JL* x a* x S*
Gross weight....1J0 lbs 
Rd weight............20 Ibe
Ms per box.......... 5
Hounds held In place by contour blocking. Hinged lid on box.

30. 76m hvap-i ■ 
i/ifflsnsions............. JI* x 21* x 8*
Gross weight....107 lbs 
Rd weight.......13 lbs 
Ms per box.....5
Hounds held in place by contour blocking.

31. 85m H2 w/fuze
Dimension*............ x 21* x 8*
Gross weight.. ..1UO lbs 
M weight...............29.9 lbs
Ms per box.......... U
Rounds held in place by contour blocking.

J2. 85m HE w/o fuse
Dimes*!ons............ J7* x 21* x 6£*
Gross weight....1J5 lbs 
Hd weight...............29 lbs
Ms per box.......... U
Hounds held in place by contour blocking.

Hinged, lid on box.

Hinged lid on box.

Hinged lid on box.

33. 122®® HE How w/fuze
Dimsnsions........... 29* * I2* * SV
Gross weight....1}48 lbs 
Rd weight............. 61 lbs
rds per box.....2
Projectiles and cases held in place by contour blocking and partitions^ 
cases in canter of box, projectiles on either side. Sliding lid on box.

3U. 82m Sorter w/fuse (10 fin)
Dimensions............ 2U* x 19* x 10^*
Gross weight.••.110 lbs
Rd weight..............8.5 lbs (w/fuze)
Ms per box......... 10

SSCW
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9

7.7»» Sall ?yp« 92 (seal-ria)
Dimensions............ 20* x 9* x 9*
Gross weight....60 lbs
Rd weight...............
fids per box.......... 600
JO rounds in Hotchkiss type MG clip, one clip per cardboard container, 
twenty containers per wooden box.

7.7»«> Ball Type 92 (seoi-rlm)
Dimensions............ 28* x 9^* x 1OV*
Grose weight....100 lbs
Rd. weight...............
fide per box.......... I38O
Three 5 round slips per cardboard container, ninety-two contedlnera per 
wooden box.

7.7“fi Sall Type 99 (rimless)
Dimensions............ 28* x x 10*
Gross weight.. •.120 lbs
Rd weight.......
fids per box.....I38O
Three 5 round clips per cardboard, container, ninety-two containers per 
sealed aetai container, one metal container per wooden box*

7.92m Ball
Dimensions............ 18P x 10* x 7i*
Gross weight....U1 lbs 
fid weight..............
fids per box.....5^0
20 rounds per cardboard box, twenty-eight cardboard boxes per wooden box.

7.92mm Ball
Dimensions............ Ill* x 64* x 7*
Gross weight....55 lbs
Rd weight...............
Eds per box.......... 1000
1000 rounds loose in sealed galvanized metal container, one container 
per wooden box.

Cal...303 Ball (rimed)
Dimon eions............15P x 9* x 8*
Gross weight....37 lbs
Ed weight.......... .. •
fids per box..........500
20 rounds per cardboard container, twenty-five cardboard containers per 
sealed galvanized aetal container, one natal container per wooden box.

Cal.,U5 Ball
Dimensions.......... .14* x 8* x 6M
Gross weight....35 lbs
Rd weight..............
idi per box.......... 1000
50 rounds per cardboard container, twenty containers per wooaen box.

Cal..U5 Ball
Dimension®............ 16* x 6^-" x 74*
Gross weight....U5 lbs
Rd weight.......
Ms pff box.......... 800
800 rounds packed loose in sealed galvanized aetal container, one 
container per wooden box.

sucw
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12. Cal..U5 Ball
2i.taansi.onB....• •12" x 1* x 6£*
Gross weight....J5 lbs
Hd weight...............
Rds per box.......... 500
500 rounds packed loose in sealed galvanised metal container, one container 
per wooden box.

IJ. Grenade, Stick, serrated body
Dimensions............17* x 8" x 7 j/b*
Gross weight....39 lbs 
Rd weight.............. 1 lb
Rds per box..........20
Loos*) in box with straw packing.

1U. Grenade, Stick, short body (wood esp) 
Dimensions............. 20" x 11 3/U* x 8|"
Gross weight....UU lb# 
Rd weight.............. 1.1 lbs
Rds per box......... 30
Loose in box with straw packing.

15. Grenade, Stick, short body (wood cap)
Dimensions...............19|* x 12* x
Gross weight....35 lbs 
Rd weight............... 1.1 lbs
Rds per box.....20
Loose in straw packing.

16. Grenade, Stick, short body (metal cep)
Dimensions.......... .26^* x 9>" x 5|"
Gross weight....35 lbs 
Rd weight.............. 1.1 lbs
Gds per box..........26
Loos# In box with straw packing.

17. Grenade, Stick, long body, light (metal cap) 
Dimensions............. 21* x 9 3/V x 6|*
Gross weight....30 lbs
Rd weight.............. 1.25 lb«
Rds per box.....20
Hounds held in place by contour blocking, straw packing.

18. Grenade, Stick, long body, heavy Gee tel cap) 
Dimensions........... .23* x 10?" x 7t*
Grose weight....37 lbs 
Rd weight............l.U Ibe
Bda per box,...,20
Loose in box with straw packing

19, Grenade, Stick, fgg body 
Dimensions............. 20r x 10 3/**" *
Gross weight....30 lbs
Hd weight..............0.9 lbs
Eds per box......... 2D
Loose in box with straw packing.

SEC&ST
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82mm Mortar 
Dimensions...........21.P4 x 16* x 6”
Gross weight....UH lbs 
Rd weight............8.9 lb«
Rds per box.....U
Rounds held in place by contour blocking, fuses, increments and Ignition 
cartridges in sealed cylindrical metal container.

120mm Mortar, long
Dimensions............ ho* x 7* x 8*
Grose weight....J5 lbs
Rd weight.............. 28 lbs w/o fuse
Rde per box..........1
Rounds held In place by contour blocking 

120&m r-ortar, short
Dimensions............ 2?&* x 13* x 8”
Gross weight....SC lbs
Rd weight.............2$ lbs w/o fuse
iide per box..........2
Rounds held in place by contour blocking

Bangalore Torpedo w/fuxe
Dimensions........... 60" x 8H x 6*
Gros* weight. ..*75 lbs
Rd weight...............10 lbs
«ds per box.....6
Bounds held in place by contour blacking

Bangalore Torpedo
Dimensions......53* * 7l* x 7*
Grose weight....65 lbs
Rd weight.............. 9.5 lb*
Rds per box......... 6
Rounds held in place by contour blocking.

SSD
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AL T.B-2229-51u
Dial Headings

Detonator Type 3B 6* 9"

♦ 1 plastic 6 2 0

i U aluminum 110

# 8 steel Uli

An unusual fact is evinced in that f 1 detonator gave a higher reading at J* 
than any of the others. This reading was confirmed by many repit ions of the 
expertKent. Generally, it appears that the aluminum detonator represents the best 
anti-detecting type.

d. Experiments were also conducted to test the sensitivity of the MD-2 
detonator. These tests proved that the detonator is safe to handle and transport, 
it is apparent that the cup housing the lead aside provides sufficient protection 
to the lead aside if accidental dropping or crushing occurs daring transport. 
Some of the detonators, however, have a mixture of tetryl and lead aside below the 
cup and above the base charge consequently this area oust be considered very 
sensitive. Although the detonator may be considered fairly safe, caution must be 
exercised when handling this detonator.

5* SauMLS: The differences shown In this report may be attributed, by 
assumption, to the following factors:

a. Different places of manufacture.

b. Faulty or flexible specification.

c. Quality of workmanship.

See inclosure 1 for photo of items on which this report is based.
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Detonator So. 1 - 2

OF XMSOBBffiggS

8 10 12 13U 6

Hath tube length .56 .44 .46 .uu .42 .U2 .42 .42 .**9 .44 •M •39 .32
.36 \

Diameter .1J .12 .11 .12 .12 .13 .12 .12 .12 .12 .12 .12 .12
.12 \

Adapter type plas- plas- plas- AlumlL- Alami- Sine Alami- Steel Steel Sine Alumi­- AlumlL- Steel Alami-
tie tie tie nvua num Allo;f num Alloy num num num

Shoulder (C) .Uj .5 • 5>» .5U • 5 .5 .5 .5 .5 .5 .5 .5 .5 .5

Thickness .28 .28 .28 .25 .28 .28 .25 .28 .25 .28 .25 .25 .25 .25

r Grip 6 6 6 6 6 knurl­• knurl- knurl- knurl- 6 8 12 knurl- 11
ed ed ad ed ed

g Retainer 'Tin Tin Paper Paper Paper Paper Paper Hn Paper Paper Paper Paper Paper Paper g
3 foil foil foil ■

A 1.91 1.86 1.91 1.91 1.86 1.82 1.90 1.82 1.82 1.88 1.80 1.81 1.83
1,82 I

SR 
£ 3 .27 .28 .28 .28 .27 .28 .28 .28 .28 • 28 .27 • 28 .27 .28 g

3 .UU .UU .36 .33 .36 .42 .40 .140 .38 • 38 • 38 .110 .36 .40

3 .22 .22 .27 .24 .ZU .24 .30 • 22 .22 .28 .24 .23 .24 .24
.35

r .3* • 3* .38 .28 .HO .3* .46 .32 .20 .50 .36 .35 .36

G 1.24 1.2U 1.10 1.06 1.06 1.06 1.04 1.12 1.24 1.02 1.06 1.07 1.08 1.08

H .28 .28 .28 .28 .28 .28 .28 .28 .25 .25 .28 .28 .28 .28

XOZBt All measurements are in inches
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frac >-l
Offensive
Anti-Tank KSAT BFG-U3
Anti-Tank HEAT RFO-6

One other Anti-Tank grenade which has teen reported on, la the concussion 
type KPG-hO grenade, hut none were available in the dump at the time this report 
was being made. The Fragmentation grenade is similar to the US type. The Offensive 
grenade is in little use, probably due to its ineffectiveness. The HEAT grenades, 
while effective against amor up to four inches thick, se® to be used more for 
offensive purposes than anti-tank in this theatre.

2. Artillery »nd k or tars (Photos 12 thru ho)

a. Artillery - 20mm - 122am (photos 1? thru 37)

20mm HUt M (Photos # 12 & 13)

821
Overall length...13Saa Case length...99am Froj. length...52mr
fuse... K-6

AF
Overall Isngth.. .132mm Case length. FroJ. 1 ength... 61m
fuse.•.non*

The HEI projectile ie painted, black, the fuse is silver color with a red cap. 
Removal of the fuse discloses the cylindrical east charge of explosive incendiary 
compound. The AF projectile is painted black. There wore no markings on the 
case or projectile of either round. Fuse markings were as follows! K-6 398 
2U UU p
23mm OX-T (Photo „ 1U)

verall length... 236mm Case length...151Mi FroJ. length...86am 
212am w/o fuze

Fuse...K-20K

There are no projectile or ease markings except for two numbers stamped on the 
base of the case, they were: 513 above the primer end US below. The nrojectilo 
is painted black with a green stripe above th® rotating band. The fuse is silver 
colored. Removal of ths fuze discloses the cylindrical cast charge of explosive 
incendiary compound. A small tracer element is an integral part of the base of 
the projectile. Propellant is smokeless powder contained in * silk bag. Fuze 
markings were as follows! K-20R 57? 58 U8 f"

23mm AFI (Photo ♦ 15)

Overall length...236mm
Fhze...none

Case length...151mm Fro J. length.. .101mm

NJ =

There ar® no projectile or case markings except for two numbers stamped on the 
base of the ease, they were: 606 above the primer and U8 below. The projectile 
is painted black. The windshield is filled with an incendiary com-ound which 
evidently ignites from the heat and pressure developed by impact. The armor 
piercing cor* is not tungsten carbide but a type of ease hardened steel. Propell­
ant is smokeless powder contained in a silk bag.

37mm HS-T (Photo # 16)

Overall length. ..38h»m Caso length...258mm Froj. length.. .107mm 
321mm w/o fuze

Fuse...# P-7

SECHST
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Case

S3CJBT

U

thia 1» » standard shrapnel round, found in list! tad own tit las in th* theatre, 
none of the project11 e» were In etmiitian for disceseably. $o callings were dlecem- 
ahle ©n any of the rrojec tiles.

Overall length. ..11 h5&9 Cess length...?&!&* ?roj. length...hSCta*
Ktue...M _g

The projectile has a base detonating fuse with »n attached tracer eXecent. The 
explosive filler is base loaded. cast i’ff. A sheet ueval windahielA covers the 
tel ar. t amor piercing nose. Markings on the round are as follows:

Projectile»©-E

uh 
obliterated 7 - b?

12? R
fat.. .X rA, •« 5260 107 Mt p

12&» Son SB (Photo 37)

i • IX - 2
M -8 

tl F • Mlb

Sew projectile
Overall length...127^t Case length...78>» roj. length..

«•? | K—2 snd p£l —1

Old projectile
Overall length...l?20m Case length...T&jtssA -roj. length. . .U6jc*i
y«.®e... ur*-2

This is « standard high explosive projectile, the filler is nose loaded cast 
TKT» iW type* of nrcjectllee ver* found, the shorter projectile was found only 
with the f-2 fuse aaMcWLcA in It. Markings on th« rounds are ae follow**

Case
n o;a Rn<wis

) H
122 50 - jsH

122-31 U71 .“T
22/ FC 5/U9 T

29/ PC» /9 T
902 - h9 - J

C&se

Obi it er* ted

flute... y~«-2 >6 JO ' K© J50

b. Mortars Ubotos Jg thru ho) 

aaws M. (Photo f js)

Mew Projectile

1«

122

Old Projectile

71
1931

209
122 M h 

B

There are Mt present two type* of 82a® war tar round* being used. The overall 
length of both rowd.fi is ?75e*a« The primary difference between the two round<» le 
the fin. design and increments used. One round ha* ten fins and usee a *ring(i shaped 
increment (0-€J2 ). other he* elx fine and a»e* a "boat’ shaped Increment
(eee ?T-y-82-l). Typical markings are as follows*

SXC1KT

rowd.fi
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There were no markings on say of the bombs*

b. Mine* (Photo # 57)

There is only ana type of nine available for this report, this is the TMD-B 
wooden box nine. The mine is intended, primarily for anti-tank purposes but can be 
eet as an anti-personnel mine. Ho detonators have been found with unee&placed mines 
and detonators have not been returned with emplaced, mines recovered. The mine is 
cheap and easy to make, the filler being 13 to 15 pounds of TS1', total weight of 
Mine being 18 to 20 pounde. The dimensions are approximately 10t** x 12^* x 5t“» 
The nine is functioned by pressure being applied to pressure boards on the top of 
the box, one of the boards being hinged and having an attached pressure block bearing 
on the detonator. Mo discernable markings were a parent on any nines recovered.
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’i Authority

Subject Mo&uMtion B.I.D. No. 
(Communications, etc.)

Name &B&11 AF»S AlW
(Telephone, etc.)

Type fc'O'
(Field, etc.)

Made by ' 
(Manufacturing nation)

Model ................. ..................  .....................................................

Year

<-n —

Photographed Au# bl 
(Date)

Viewed from—
Front Q
Rear Q
Side Q 
Top Q

Remarks:

Korea
(Place)

_a —

Received in MIS on
(Date)

Log

Negative
(Number)

(Number) 
In

--^“y

(Classification)
Photo Identification Form, Materiel, M & P, MIS
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Subject Ammunition B.I.D. No.____
(Communications, etc.)

Name WG AsftfflO
(Telephone, etc.)

Type SSmm APT
(Field, etc.)

Made by USSR
(Manufacturing nation)

Model

Year

Photographed.........Au^ .51............... loreg.
(Date) (Place)

Viewed from—
Front | |
Rear j |
Side Q)
Top □

Remarks:

Received in MIS on
(Date)

Log ............................................................. .........................
(Number)

Negative In
(N u m ber j (Offi ce j

.......... ...........non________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority I

I

Subject Ammunition B.I.D. No. ____
(Communications, etc.)

Name W Ammo
(Telephone, etc.)

Type 23m APT
(Field, etc.)

Made by VSSK
(Manufacturing nation)

Model

Year

Photographed.........AU£ 51.................Korea..
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log
(Number)

Negative In
(N u mber) (Offi ce j

.............. ... ...........SECB33L___________
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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Subject Ammunition B.I.D. No. ___
(Communications, etc.)

Name Artillery Shell, Chi
(Telephone, etc.)

Type 37mm FM
(Field, etc.)

Made by tTSSB
(Manufacturing nation)

Model W1W-187

Year

Photographed AW 51 Korea 
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q

ToP □
Remarks:

<zi —

Received in MIS on
(Date)

Log ..................................................................................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority N I

Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Artillery Shell, C/»
(Telephone, etc.)

Type
(Field, etc.)

Made by ITSSt
(Manufacturing nation)

Model TOP-167

Year

Photographed Aue 51 Korea
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top | |

Remarks:

Received in MIS on
(Date)

Log ........................................................ .............................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED
1 Authority P S> I C 

i

Subject Ammunition B.I.D. No._______
(Communications, etc.)

Name Anti*! 1 shells, C/n____
(Telephone, etc.)

Type AjP-T
(Field, etc.)

Made by V9SW

(Manufacturing nation)
Mode! IT^-167

Year

Photographed..... At® 51....................Jorea_
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Qj
ToP □

Remarks:

Received in MIS on
(Date)

Rog................................................................... \________
(Number)

Negative In
(Number) (Office)

............................9KCBW____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED

! Authority
i

Subject Ammunition B.I.D. No._______
(Communications, etc.)

Name 1 0/1____
(Telephone, etc.)

Type AJM*
(Field, etc.)

Made by ' : ’
(Manufacturing nation)

Model ......n^-157

Year

Photographed Au^ 5 1 
(Date)

Viewed from—
Front | |
Rear Q
Side Q
ToP □

Remarks:

Kor^a. 
(Place)

Received in MIS on 
(Date)

l og ......................................................... ......... \
(Number)

Negative In
(Number) (Office)

3KCRW„„........................
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED
Authority N P S> I C
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Subject A”‘m B. I.D. No. __
(Communications, etc.)

Name Art 11

(Telephone, etc.)
Type 4Fw,.

(Field, etc.)
Made by ■' 1 •'

(Manufacturing nation)
Model

Year

Photographed Au.; ?1 X’
(Date) (Place)

Viewed from—
Front Q
Rear [J
Side Q
Top □

Remarks:

—a . —

o* =

Received in MIS on 
(Date)

Log ......................................................... ...........................
(Number)

Negative In
(Number) (Office)

s; - -?......................................
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority I

Subject A”*” •'ItiCn B.I.D. No. 
(Communications, etc.)

Name " r >^118
(Telephone, etc.)

Type
(Field, etc.)

Made by
(Manufacturing nation)

Model

Year

Photographed
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

Received in MIS on 
(Date)

Log ......................................................... ...........................
(Number)

Negative In _
(Number) (Office)

s ■ ". 
(Classification)

Photo Identification Form, Materiel, M 8c P, MIS
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DECLASSIFIED

' Authority
i
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Subject tonwiltion B.I.D. No. 
(Communications, etc.)

Name Artdll-ry le, o/r__
(Telephone, etc.)

Type HVA?-T
(Field, etc.)

Made by 
(Manufacturing nation)

Model _W?-?43P

Year

L. =
C ~=
tn =
?»-=

Photographed Atlfi 51 ................. tonwi
(Date) (Piace)

Viewed from—
Front Q
Rear | |
Side Q
Top □

Remarks:

—& . —

—a__—
=

i© -

Received in MIS on ....................—™

Log ................................................................................
(Number)

Negative In
(Number) (Office)

' i)
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority S> I C 

i____ __________ ________

Subject AflMimltiOll B. I.D. No. _ 
(Communications, etc.)

Name Artill-.-ry Sheila, o/h__
(Telephone, etc.)

Type 4»*5as> HVAf-T
(Field, etc.)

Made by
(Manufacturing nation)

Model

Year

Photographed Aug 51................... goraa......
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Bog ....................................................................................
(Number)

Negative _____ In
(Number) (Office)

S 3
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED 
i Authority

Subject Ammwdtlon B.I.D. No.________
(Communications, etc.)

Name Art 1*1 She11at C/fi______
(Telephone, etc.)

Type 46am JJBhMF................ ......................
(Field, etc.)

Made by USSR 
(Manufacturing nation)

Model W-243

Year

Photographed 51KQ.rea.__
(Date) (Place)

Viewed from—
Front | |
Rear | |
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log ...................................................................................
(Number)

Negative In
(Number) (Office)

SBCP.OT
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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Subject Ammunition B.I.D. No.________
(Communications, etc.)

Name Aft 11 ery Shells, CjH_____
(Telephone, etc.)

Type 45mm ___
(Field, etc.)

Made by
(Manufacturing nation)

Model W-343|

Year 
.....................a.....a. a.•«>».a....■•■■■■a..a.......

Photographed Aug .5.1
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

—

Received in MIS on
(Date)

Log ....................................................... ...............................
(Number)

Negative In
(Number) (Office)

SBCW
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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Authority I C

Subject ABKIffii-tiQH....... B-L D‘ No‘_________
(Communications, etc.)

Name Artillery Sheila, q/r
(Telephone, etc.)

Type <8»> AFBEI-T______________
(Field, etc.)

Made by OTSB 
(Manufacturing nation)

Medel

Year

Photographed Aug 51 Korea
(Date) (Place)

Viewed from—
Front j |
Rear [ |
Side Qj
Top Q

Remarks:

Received in MIS on
(Date)

Log ......................................................................................
(Number)

Negative In
(Number) (Office)

SIOMW
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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' Authority N A/ p G

I

Subject B** L D* No-________

Received in MIS on
(Date)

L°g____________________________________________
(Number)

Negative In
(N u m ber) (Offi cej

(Communications, etc.)

Name ArtilleT^ ______
(Telephone, etc.)

Type 45mm APgEI-T_____ ____________
(Field, etc.)

Made by W®__________
(Manufacturing nation)

Medel

Year

Photographed Aug 51 
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top Q

Remarks:

(Classification)

Photo Identification Form, Materiel, M 8c P, MIS
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DECLASSIFIED
' Authority P S> I C

i

Subject Awunitlon B. I.D. No. ■•*•••••••••••••••••■••••••■•••••■•■■■••■»■ **MmMXMXMI.XWWWBXXXfe
(Communications, etc.)

Name ArttV-ry ilhells
(Telephone, etc.)

Type
(Field, etc.)

Made by ’ '

(Manufacturing nation)
Model

Year

Photographed 
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

1 -........

Received in MIS on
(Date) 

hog .......................................................................................
(Number)

Negative In
(N u mber) (Offi ce j
' ’.w V 7

(Classification)

Photo Identification Form, Materiel, M 8c P, MIS



DECLASSIFIED 

i Authority N^PQS

Subject Awunltietl B.I.D. No. 
(Communications, etc.)

Name ! •'t*y
(Telephone, etc.)

Type
(Field, etc.)

Made by
(Manufacturing nation)

Model

Year

Photographed '' 'J 

(Date) (Piacej

Viewed from—
Front Q
Rear | |
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log .......................................................................................
(Number)

Negative In
(N u mber) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS
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CAPTURED EQUIPMENT:

1 AUGUST 1951
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RUSSIAN TYPE 57IEM HE PROJECTILES CAPTURED 
BY THE 508TH ORDNANCE TECHNICAL DETACH­
MENT, U S EIGHTH ARMY.

U S ARMY PHOTO BY CPL ALEX POBUDINSKY (GHE;) 
2ND SIG CO
STAFF DISTRIBUTION ONLY ■»— NOT FOR 
PUBLICATION UNLESS RELEASED BY GHQ PIC

1 2 3 4 5 6 7 8 9 1 ft 11 12 ^13,
2OOcm SEKISUI JUSHI I V JQA I
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Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Artillery ShelIs, C/R_____
(Telephone, etc.)

Type 57mm HVAR-T
(Fieid, etc.)

Made by US 3R
(Manufacturing nation)

Model QBH-371P

Year

Photographed 
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

■rJk . —

•Mt __ —-

kjI

Received in MIS on
(Date)

Rog.....................................................................................
(Number)

Negative In
(Number) (Office)

STOB
(Classification)

Photo Identification Form, Materiel, M 8c P, MIS



DECLASSIFIED
Authority

Subject Ammunition B.I.D. No. 
(Communications, etc.)

Name Artillery _____
(Telephone, etc.)

Type 57mm HVA2MP
(Field, etc.)

Made by VS 3R
(Manufacturing nation)

Model

Year

Photographed 
(Date) (Place)

Viewed from—
Front [J
Rear [J
Side Q
Top □

Remarks:

Received in MIS on
(bate)

Log ...................................................................................
(Number)

Negative In
(N u m ber j (Office)

_____mw_________
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED
! Authority N P I G

Subject , ... B. I.D. No,
(Commumcations, etc.)

Name

Type _ ..................................
(Field, etc.)

Made by....urn___ ____
(Manufacturing nation) 

....Model

Year

Photographed

Viewed from—

Remarks:

.......... (■Pla^'“w

Front 
Rear 
Side 
Top

Received in MIS on
(Date)

Log __________________________________________
(Number)

Negative In
(Number) (Office)

........................................... --------------------------------------
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority [^A/p^?G>(

Subject . ... B.I.D. No.
(Communications, etc.)

Name .......i-ux*,.... ,/...
(Telephone, etc.) 1 

.......................
(Field, etc.)

Made by___ _________________________
(Manufacturing nation) 

.................

Type

Model

Year

Photographed

Viewed from—

Remarks:

4
(Date)

Front 
Rear
Side 
Top

Received in MIS on
(Date)

Log ...................... .................................. ..............................
(Number)

Negative In ___
(Number) (Office)

............................&W&W................. —
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED

Authority



I IHSnr IHSIM3S
^68Z9Sfr£Zl

D
EC

LA
SSIFIED



DECLASSIFIED
AuthorityS> I

Subject i B.I.D. No._______
(Communications, etc.)

Name ArtiIler; Shells, c/tf_______
(Telephone, etc.)

Type 73mm HVAf-T __________
(Field, etc.)

Made by VS3H 
(Manufacturing nation)

Model IJ.Sx— ■ r-.-’4 jf

Year

Photographed 
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q]
Top Q

Remarks:

Received in MIS on
(Date)

Log .................................................................... ..................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS
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Subject i.onB. I.D. No._________
(Communications, etc.)

Name Art1T jer; ____
(Telephone, etc.)

Type 75mm HVAf-T _____ ____
(Field, etc.)

Made by U33K 
(Manufacturing nation)

Model UB3-354 r

Year

Photographed ^1'VT -

(Date) (Place)

Viewed from—
Front Q|
Rear Q]
Side Q]
Top □

Remarks:

Received in MIS on
(Date)

Log .................................................................................
(Number)

Negative In
(Number) (Office)

J f
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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1 Authority I *5^ G

u»-E

—
VO -

Subject A/ ' B. I. D. No. 
(Communications, etc.)

Name J' MU " ' '

(Telephone, etc.)
Type ?6jbF: H?!

(Field, etc.)
Made by U 

(Manufacturing nation)
Model

Year ...............................................................................................

Photographed AU- rl F
(Date) (Piacej

Viewed from— 
Front | | 
Rear Q 
Side QJ 
Top | [

Remarks:

Received in MIS on
(Date)

Log ___________________________________________
(Number)

Negative In ___
(Number) (Office)

(Classification)

NJ =

Photo Identification Form, Materiel, M & P, MIS



declassified
Authority NI 5c> G

wch —

Subject fij ’ ? B.I.D. No. 
«xxaaM«»aMaaaaaaaaaaaa aaxaaaxaaaaaaaaaaaaaaa 

(Communications, etc.)
Name ' ' ” "/

(Telephone, etc.)
Type T6nr HF

(Field, etc.)
Made by U 

(Manufacturing nation)
Model

n

U)

Ul —

Year

Photographed Aw r 1 F.........
(Date) (Placej

Viewed from—
Front | |
Rear Q
Side Q
Top Q

Remarks:

XM* —
VD -

wi

Received in MIS on 
(Date)

Log _________________________________________
(Number)

Negative In _
(Number) (Office)

FC 
(Classification)

Photo Identification Form, Materiel, M 8c P, MIS
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DECLASSIFIED

Authority

Subject B. I.D. No.___ ___
(Communications, etc.)

Name.....Artillery Shells, q/h___
(Telephone, etc.)

Type 76:;. o'. F A^
(Field, etc.)

Made by US 
(Manufacturing nation)

Model

Year

Photographed....Aug 51...................Korea
(Date) (Place)

Viewed from—
Front | |
Rear [J
Side 0
Top □

Remarks:

Received in MIS on
(Date)

Rog ...................................................................................
(Number)

Negative In
(Number) (Office)

Shiaw
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority S> I

7

Subject B. I.D. No.________
(Communications, etc.)

Name...TeryftA___________
(Telephone, etc.)

Type... 7&. R
(Field, etc.)

Made by USSB
(Manufacturing nation)

Model

Year

Photographed Allg SiK.O.r.fi.a 
(Date) (Place)

Viewed from—
Front | [
Rear Q
Side Q
Top | |

Remarks:

MO =

Received in MIS on __

Log
(Number)

In
(Office)

wi

Negative
(Number) 

’ ' '

(Classification)

Photo Identification Form, Materiel, M 8c P, MIS
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DECLASSIFIED
' Authority I *>^0

5 Subject Amraunitioa B.I.D. No. 
(Communications, etc.)

Name Artillery Shells, C/R 
(Telephone, etc.)

Type 76mni AFHM-T
(Field, etc.)

Made by V3SR

(Manufacturing nation)
Model

I Year

■ Photographed MV?
(Date) (Place)

Viewed from—
Front [J
Rear Q
Side Q 
Top □

Remarks:

] .............. -....................
^42

Received in MIS on
(Date)

Log .....................................................................................
(Number)

Negative In
(Number) (Office)

STRRW
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
’ Authority I

Subject Amranition B.I.D. No.
(Communications, etc.)

Name Artillery Shells, C/ft 
(Telephone, etc.)

Type AFHHI-T
»•--------■■"‘"■■■•■■■•■••■■•■•■■•■•■•■•■••■•■■■■■■■•••■Mil 

(Field, etc.)
Made by V353H

(Manufacturing nation)
Model

Year

Photographed 81 S&Mft 
(Date) (Place)

Viewed from—
Front [J
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log .....................................................................................
(Number)

Negative In
(Number) (Office)

(Classification)
Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED

Authority



D
EC

LA
SSIFIED



DECLASSIFIED
Authority I

Subject B. I.D. No._______
(Communications, etc.)

Name 7 ' ■ | ] >, ’/v________

(Telephone, etc.)
Type Shiv.j ns 1

(Field, etc.)
Made by ‘ '

(Manufacturing nation)
Model : L4

Year

Photographed ~
(Date) (Place)

Viewed from—
Front | |
Rear [J 
Side | j 
Top Q 

Remarks:

Received in MIS on
(Date)

hog ______________ ___________
(Number)

Negative In
(Number)

MHKMI
(Classification)

(Office)

Photo Identification Form, Materiel, M 8c P, MIS



• ............. —mn-rrnuux. -.

DECLASSIFIED
1 Authority K P S> I C

Subject B. I.D. No._______
(Communications, etc.)

Name ••<-., -/
(Telephone, etc.)

Type
(Field, etc.)

Made by °* _____

(Manufacturing nation)

Model _____________________

Year

Photographed ’ '
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log

Negative
(Number)

(Number)

In
’(Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority S i

SECRET
508 DTID

76 MM SHIVAPNFL

SECRET



^OGZIHSnr IHSIM3S

ON DH9 A9 Q3SV313H SS31NA N0llV0H90d 
803 ION -««* AINO N311091 HIS 10 J J VIS 

oo *n$ ana
HO) ANSNlGAQOd X31V IdO A9 OJLOHd AWHV S 9

’AiAlEY H1HSI3 $ 0
13G ‘ V1SN, H331 JBO H19GS 3H1 A?f 038013VO 
(3dAl NV^SSAd) S31U03r08d 13NdVHHS WW 91

«iN3'/id$nb3 asanidvo

^61, isnsnv U08e~VS-03J/V9

D
EC

LA
SSIFIED



DECLASSIFIED
Authority N P S> I C

SubjecAwunition B.-I.D. No.
(Communications, etc.)

Name'^rfrll -iy Shells, Gfe_____
(Telephone, etc.)

Type
(Field, etc.)

Made by tJSSH _______
(Manufacturing nation)

Model
•I

Year

Photographed 51 Korea
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side 0
ToP □

Remarks:

Received in MIS on
(Date)

l og ............................................................ ......................
(Number)

Negative In
(Number) (Office)

...............jicana.............................
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority

M =

Subjeotomtmi tion B.-LD. No. .-.......——-.  j — 
(Communications, etc.)

Name-Artilleiy Shells, C/3_______
(Telephone, etc.)

Type ^5®®
(Field, etc.)

Made by U9SM _____
(Manufacturing nation)

Model

Year

Photographed 51 Koi’®®
(Date) (Place)

Viewed from—
Front | |
Rear Q)
Side Q
Top □

Remarks:

Received in MIS on 
(Date)

Log o „.......................................... ...........
(Number)

Negative In
(Number) (Office)

................. '.jmOKMt............................
(Classification)

Photo Identification Form, Materiel, M 8c P, MIS



IHSfir IHSIM3S 
8 Z 9 S

U“>OOZ

zI El^Zl w
iiiiliiiibiiihmliiiilmihmmii iiiiliiiiliiiiliiiihitiliniliiiihiiilniiliiiihiHhHiliiiilHiilniiliHiliiiihiiiliiiihin

D
EC

LA
SSIFIED



DECLASSIFIED
! Authority S> I



DECLASSIFIED
1 Authority A/P [ ^0 G

Subject Ar ’Ur • ’ * 1' /; B. I. D. No. 
(Communications, etc.)

Name P >'’11, 
(Telephone, etc.)

Type «* BW-*?

(Field, etc.)
Made by W “

(Manufacturing nation)
Model ry-asfP

Year ........................................................................................

Photographed 51 L*™
(Date) (Place)

Viewed from— 
Front Q 
Rear Q 
Side Q 
Top Q

Remarks:

Received in MIS on __
(Date)

l og ___________________________________________
(Number)

Negative In ___
(Numtg^^^y (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority I <5^

i ■ ■ --—■ - - -- -T, » ___  ,

Subject far Ur• * t1 • • n B. I. D. No. 
(Communications, etc.)

Name \r’1'1 “>'y ' " ' ’ , >

(Telephone, etc.)

Type
(Field, etc.)

Made by 
(Manufacturing nation)

Model

Year .......................

Photographed
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on  
(Date)

Log____________________________________________
(Number)

Negative In ___
(Numt^4^.^ (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



I vejp । iHsnr insi^as ^ooztr £1^21 llQ [ 6 8 L 9 S > £ 2 I
iiliiiiliiiiliiii)iiiiliiiiliiiilmihiiiiiiiiliiiiliiiilmiliiiiliiiiliiiihiiihiiihiiihnilniiliiiihiidi!iiliiiibiii!iiiiliiiilnii

D
EC

LA
SSIFIED



DECLASSIFIED
: Authority S> I

2O
O

cm 
SEK

ISU
I JU

SH
I

« CD X O
rn -< ci > •
**4 co ‘”0
:> co -4
CO X c
X m 00

^5** 1‘T'l
m rn tTJ

H Co - < rn
<• -H "O jO

X rn c
CI —

Q CO X
cn x cn s

C rn
m z.r
— 3s sC ~4
O J5" i»«
X o X
—l m <
X

•H ~O
0> rrj
□J o ~o
st X LT1
-< o

*** c_ 
o rn 
□> o f””” I

(r tn

3> O

D

cn
i3 
r\) 
nn 
O
0;



DECLASSIFIED
1 Authority N P S> I C

Subject B.I.D. No.________
(Communications, etc.)

Name 5 ’ '' '

(Telephone, etc.

Made by

Model

(Field, etc.)

(Manufacturing nation)

Year

Photographed 
(Date) (Place)

Viewed from—
Front | |
Rear | |
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log

Negative
(Nwntwr)...

(Number)

In
(Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
’ Authority f^A/p S> I

I______ '___

Vi =

Subject 2^1^B.I.D. No.________

(Communications, etc.)
Name ' ' } 17 ‘ 11 *» '!

(Telephone, etc.)

Made by

(Field, etc.)

Model
(Manufacturing nation)

Year

Photographed Aw* 61
(Date)

Korea
(Place)

u c 
Vi

Viewed from—

Remarks:

Front 
Rear 
Side 
Top

□

. —■

Received in MIS on
(Date)

Log .......................................................... .........................
(Number)

Negative In
* (Office)

an •i'j> ■> r

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority I

2O
O

em 
SEK

ISU
I JU

SH
I

SECREf



i vor ■ iwsnr ihsimss ^ooz
I 6 8 L 9 S E Z I

iiiliiiiliiiiliiiiliiiihiiihni liiiliiiiliiiiliiiihiiiliiiiliiiiliiiihiiiliinliiiiliHiliiiihiiilniihiiiliiiilHiiliiiiliin



DECLASSIFIED
’ Authority K P S> I C

Subject Ammunition B. I. D. No.
(Communications, etc.)

Name Artillery Shell
(Telephone, etc.)

Type 133mm HSJ

(Field, etc.)
Made by USSR 

(Manufacturing nation)
Model

Year

Photographed Au^ 51Korea 
(Date) (Place)

Viewed from—
Front Q]
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log .................... ........................................ .........................
(Number)

Negative In
(Number) (Office)

OCR®?____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED 
! Authority I

I ’

Subject Armunition B. I. D. No.
(Communications, etc.)

Name Artillery Shell 
(Telephone, etc.)

Type 122HUT) HK

(Field, etc.)
Made by J ® 

(Manufacturing nation)

Model

Year ...................a..........a..............................................................MB

Photographed Aug 51 Korea
.....(Date).....................(Place)....

Viewed from—
Front QD
Rear Q
Side | |
ToP □

Remarks:

Received in MIS on ..... ...a..........  .............. a ■ a. 
(Date)

Log___________________________________________
(Number)

Negative In ___
(Number) (Office)

...................swt_________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



iHsnr insixas •‘“’OCZ

IL

D
EC

LA
SSIFIED



• INdi^d I 3 (I3ynXdV0

D
EC

LA
SSIFIED



DECLASSIFIED
i Authority 5<> C

i _

Subject B. I.D. No.________
(Communications, etc.)

Name Artillery Shell _______
(Telephone, etc.)

Type ShA?

(Field, etc.)
Made by t®&R 

(Manufacturing nation)

Model

Year

Photographed 
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date) 

hog .................................................................... . ............ ...
(Number)

Negative In __
...... ................................................

(Classification)

Photo Identification Form, Materiel, M & P, MIS

KJ =



DECLASSIFIED
1 Authority P SI

Subject ttan b. i. d. No._____
(Communications, etc.)

Name Artillery RMS _______
(Telephone, etc.)

Type IS&flfll
(Field, etc.)

Made by VS»O 
(Manufacturing nation)

Model

Year

Photographed 
(Date) (Place)

Viewed from—
Front Q
Rear | |
Side Q
Top Q

Remarks:

Received in MIS on 
(Date)

Log ......................................................... .........................
(Number)

Negative In
...... ................................................

(Classification)

Photo Identification Form, Materiel, M 8c P, MIS

KJ =



LIHSnr IHSIM3S
68£9Sfr£Zl 

iiiiliiiiliiiihiiiliiiiliiiiliiiihiiihiiilmtltiiilniiliiiiltiiilimliiiibmliiiihiiiliin
D

EC
LA

SSIFIED



o D
EC

LA
SSIFIED



DECLASSIFIED 
i Authority N^P I

NJ

Subjecttasmnnition B.I.D. No.
(Communications, etc.)

Name Artillery Shell
(Telephone, etc.)

TypelSSao Howitzer Shrapnel
(Field, etc.)

Made by WSH 
(Manufacturing nation)

Model

Year

Photographed Aug 5^ More#
(Date) (Place)

Viewed from—
Front Q
Rear j [
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

L°g____________________________
(Number)

Negative In

(Classification)

Photo Identification Form, Materiel, M & P, MIS



; declassified
Authority N I G

hJ—

Subjccttemuni ti on b. I. D. No.
(Communications, etc.)

Name Artillery Shell
(Telephone, etc.)

Type 12?®® Howl tser Shrapnel
(Field, etc.)

Made by US3H
(Manufacturing nation)

Model

m 
*

Ln~"=

Year

Photographed Aug 51 Koreas
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log ........................ .............................................................
(Number)

Negative In
(Num ce)

(Classification)
Photo Identification Form, Materiel, M & P, MIS



s
iHsnr instrs

9
“=00?

V E

D
EC

LA
SSIFIED



@vor ■ iHsnr insixas ^ooz
?l ll U L, 6 8 L 9 S * £ I I

iliiiihiiilniiliiiilmm iiiiliiiiliiiihiiiliiiiliiiiliiiihiiihiiilmiliiiihiiiliiiihiiiliiiiliiiiliuiliiiiliiiihiii



DECLASSIFIED
; Authority |V A/P [ ^0 G

Subject AtimW 1 1 an B. I. D. No. __
(Communications, etc.)

Name Artillery Shall? ■■‘v/E.________
(Telephone, etc.)

Type 12S»t AI’FW 
(Field, etc.)

Made by USSR . ...................... ......................
(Manufacturing nation)

Model

Year

1

Photographed J
(Date) (Place)

Viewed from—
Front Q
Rear | |
Side Q
Top □

Remarks:

Received in MIS on
(Date)

L°g_________________________________________
(Number)

Negative In
(Number) (Office)

___________________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority NP S> I C

Subject Amii 1 $ joa B. I. D. No.________
(Communications, etc.)

Name ■ \ f' |__________
(Telephone, etc.)

Type _____________
(Field, etc.)

Made by US 5^ . .................... ........................
(Manufacturing nation)

Model

m = * 
=

C%j-=

Year

Photographed .....................
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

-*wl 
=

mA ----

on _

Received in MIS on
(Date) 

hog ...................................................... ...............................
(Number)

Negative In
(Number) (Office)

SKCW____________
(Classification)

Photo Identification Form, Materiel, M 8c P, MIS

Nil



IHsnr IHSIM3S 
0

D
EC

LA
SSIFIED



D
EC

LA
SSIFIED



DECLASSIFIED
Authority

Subject Amirttnltfoji B. I.D. No.________
(Communications, etc.)

Name .Art p .-.r- • _______
(Telephone, etc.)

Type I’itai F® ___________
(Field, etc.)

Made by US S3
(Manufacturing nation)

Model

Year

Photographed Korea
(Date) (Place) z

Viewed from—
Front Q
Rear Q
Side Q

ToP □
Remarks:

Received in MIS on 
(Date)

Log o _..............................................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority
I

m = y -=
in =
Cxj-=

Subject /mmnl tinn B.I.D. No.________
(Communications, etc.)

Name 1 Vry o/p________
(Telephone, etc.)

Type l?9sim FU ________
(Field, etc.)

Made by WSR ________
(Manufacturing nation)

Model

Year

Photographed &W. ?! Korea
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q

ToP □
Remarks:

KOrJl . —

tn —

Received in MIS on .....................__.....................

Log ...................................................... ...............................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



D
EC

LA
SSIFIED



ILu
^oozIHSnr IHSIM3S

9



DECLASSIFIED
1 Authority NP S> I C

m 
*

G c (/)

Subject * tJ ;len B. I.D. No.___
(Communications, etc.)

Name ^Ortr.T

(Telephone, etc.)
Type

(Field, etc.)
Made by

(Manufacturing nation)
Model ’

Year

Photographed 51 X ;roa
(Date) (Place)

Viewed from—
Front Q
Rear [J
Side Q 
Top □

Remarks:

With {eeffiaitg ”»i ignition

_cart.rl'iaeBJL....................................

-

Received in MIS on
(Date)

Rog............................................................ ...........................
(Number)

Negative In
(Number) (Office)

.................. #BJW._____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
I Authority S> I 

i

n 
y 
in

Subject t3 41en B.I.D. No.
(Communications, etc.)

Name '....trr Tv* 11®

(Telephone, etc.)

Type
(Field, etc.)

Made by
(Manufacturing nation)

Model .......27.^2____________________________

Year

Photographed SI > :ro&
(Date) (Place)

Viewed from—
Front Q
Rear Q]
Side Q 
Top | |

Remarks:

Jflth

..............................................................

Received in MIS on
(Date) 

tog .......................................................... ...........................
(Number)

Negative In
(Number) (Office)

■ .r

(Classification)

Photo Identification Form, Materiel, M & P, MIS



iHsnr insixas
6 8 L 9 S E ZEl w _

iiiiliiiiliniliiithiiiiiiiihiiiiimliiiiliiiiliiiihiiiliiiilimhiiiliiiiliiiiliiiiliHilinihiiilmiliiiiliiiiiiiiilimhiii

D
EC

LA
SSIFIED



vsr ■ iHsnr insi^as ^coz
£1^11 HU I t 8 L 9 S t £ Z I
iiliiiiliiiiliiiihinhinhiii liiiliiiilimliiiiliiiiiiiiiliiiihiiiliiiiliiiiltiiiliHiliiiihiiilniiliiiiliiiiliiiiliiiihiii



DECLASSIFIED
1 Authority I

I

Subject .A4mrnin.itIon B. LD. No. 
•■-•-•■■-■■■-■a*MaMaawa>w»a>M«a* 

(Communications, etc.)
Name Pontnt* '-'hoi 7 

(Telephone, etc.)
Type 

- •----“--“---••-•••---•••••------------•----•------■••aaaaaaaaweaaaaaaaaaaaaaaaaaaaawaaa*  

(Field, etc.)
Made by 

(Manufacturing nation)
Model

Year

Photographed An** 51........ Korea__
(Date) (Place)

Viewed from—
Front | [
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

l og ........................................................ ...........................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority A/Q S> I G

I____________

Subject .Awunitlon B. I. D. No.
(Communications, etc.)

Name o rf,ftr ' “hell
(Telephone, etc.)

Type 10T®®

(Field, etc.)
Made by V ' “

(Manufacturing nation)

Model

Year

Photographed 51......
(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q]
Top Q

Remarks:

Received in MIS on 
(Date)

Log ............................................................. .........................
(Number)

Negative In
(Number) (Office)
sw

(Classification)

Photo Identification Form, Materiel, M & P, MIS



D
EC

LA
SS

IF
IE

D

2
2OOcm

5 6 7 8
SEKISUI JUSHI

* 12 13



D
EC

LA
SSIFIED



DECLASSIFIED
' Authority N P I C

I

! /

Subiect .......B-LD- No-________
(Communications, etc.)

Name Shell ____
(Telephone, etc.)

Type lafto
(Field, etc.)

Made by gggg............... . .................... ........................
(Manufacturing nation)

Model

Year

Photographed....... am.B.1................Korea.
(Date) (Place)

Viewed from—
Front Q
Rear | |
Side Q
Top | [

Remarks:

Received in MIS on
(Date)

Log ............................................................ ..........................
(Number)

Negative In
(Number) (Office)

.. ..........S3CE3S_ ____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority I *5^

I____

Subiect .......B LD- No-________
(Communications, etc.)

Name .2^5*t1 1................................ ...........
(Telephone, etc.)

Type___120mm___________________
(Field, etc.)

Made by H ■, : 
(Manufacturing nation)

Model

Year

Photographed...... ...........................................Korea..
(Date) (Place)

Viewed from—
Front Q
Rear Q 
Side | ]
Top □

Remarks:

Received in MIS on
(Date)

tog ........................................................... ...........................
(Number)

Negative In
(Number) (Office)

............ SM»..............
(Classification)

Photo Identification Form, Materiel, M & P, MIS



L' I /O, VEJP I IHSnr IHSIM3S
H U I 6 8 L 9 S S I I

liiiiliiiiliniliiiiliiiihinhiiiiiiiiliiijliniliiithiiilniiliiiihiiiliiiiliinltuilniiliiiihiiilniiliiiiliiiihiiihiiiliiii



D
EC

LA
SSIFIED



DECLASSIFIED
' AuthorityA7 P I C

I

L-r)

n 
$

Subject _B. I. D. No._ 
(Communications, etc.)

Name Fuze a
(Telephone, etc.)

Type.................................................... .................................
(Field, etc.)

Made by >•’
(Manufacturing nation)

Model "

Year

Photographed A :; 5] ’ ;
(Date) (Place)

Viewed from—
Front [ |
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log ........................................................ ..............................
(Number)

Negative In
(Number) (Office)

.........................................
(Classification)

Photo Identification Form, Materiel, M & P, MIS



declassified 
! Authority N^P^SI 

J
I, I ------ .-- - ___

Subject dill tion B.LD. No. 
(Communications, etc.)

Name
(Telephone, etc.)

Type......................... ........................... ................................
(Field, etc.)

Made by U.< 
(Manufacturing nation)

Model " '-'.I

Year

Photographed A^ 51....................Korea__
(Date) (Place)

Viewed from—
Front | |
Rear QJ
Side Q
Top □

Remarks:

Received in MIS on 
(Date)

bog .......................................................................................
(Number)

Negative In
(Number) (Office)

SCTtCT_________________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



IHsnr IHSIM3S

III



^GGZ

S t £ Z I 
liiitliuilniiliiiiliiiiliiiiliiiihiiiliiiiliiiiliin

v'l/Mtu

¥ i

D
EC

LA
SSIFIED



|nb3 A^GN2

D
EC

LA
SSIFIED

IS DHV Z 269^2*“1J/V£?



DECLASSIFIED 
' AuthoritySI

GO 
p*}

Subject JtSPsunltina B.I.D. No._ _ 
(Communications, etc.)

Name
(Telephone, etc.)

Type P-*ort r
(Field, etc.)

Made by th T
(Manufacturing nation)

Model j ."■■*5

Year

Photographed Att l
(Date) (Place)

Viewed from— x
Front Q
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on —"y............
l og ........................................................ ...............................

(Number)

Negative In
(Number) (Office)
MM*

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority N^P^S I C

i

Subject I No‘_____..__
(Communications, etc.)

Name
(Telephone, etc.)

Type :r
(Field, etc.)

Made by 'I ; 
(Manufacturing nation)

Model H*#| MmH
Year

Remarks:

Photographed to’’ *1 K©r^*i
(Date) (Place)

Viewed from—
Front □
Rear [ [
Side 1 [
Top 1 [

Received in MIS on
(Date) 

tog ....................................................................................
(Number)

Negative In
(Number) (Office)

SWfflfflV
(Classification)

Photo Identification Form, Materiel, M & P, MIS



® I vor । iwsnr insixas ^ooz
21 ll Q I 6 8 L 9 S £ Z I

iliiiiliiiiliiiihiiiliiii'imhiiiiiiiiliiiiliiiiliHiliiiiliiiiliiiihiiihiiiliinhmhHiliiiihiiilmilimbiiihiiiliiiihiii

D
EC

LA
SSIFIED



El^Zl ll ( 
iiltiiilmiliiiiliiiihiii

IlHSnr IHSIM3S u,3oaz
68Z 9Sfr£Zl

I o D
EC

LA
SSIFIED



DECLASSIFIED

1 Authority

hJv-=

9

m
* -=
in =Sm-=

cn

Subject ■Awrmi H b.LD. No.
(Communications', etc.)

Name________________ ______________ _______
(Telephone, etc.)

Type ‘-’•I' r
"(Field” etc.)

Made by
(Manufacturing nation)

Model -°2

Year

G

Photographed 51 f -
(Date) (Plate)

Viewed from—
Front Q
Rear [~~]
Side Q
Top Q

Remarks:

=
Received in MIS on 

(Date)

Log__________ __ _ __________________
. (Number)

Negative In
(Number) (Ufficej

............ ......... ................................................—............. .

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority NI

I

Subject B.I.D. No.
(Communications’, etc.)

Name it 0
(Telep hone~etc.)

Type
(Field, etc.)

Made by
(Manufacturing nation}

Model

Year ____

Photographed Ml# 51 ,r ♦»
"’""(Date)............ (Plate)

Viewed from—
Front QJ
Rear |~]
Side Q
Top Q

Remarks:

bj =

Received in MIS on
(Date)

L°g_____________ _______________________
(Number)

Negative _ In
(Number) (Office)

......... Trrr'^WssTficati^

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED

I Authority QI

■ hj“=

w —



IL I 
iiiiliiiilimlniiliiiibiii

IHSnr IHSIM3S

D
EC

LA
SSIFIED



DECLASSIFIED
1 Authority I

Z 
71

Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Pll*eS
(Telephone, etc.)

Type .......................... ............... ........................................
(Field, etc.)

Made by USiTR

(Manufacturing nation)
Model See below

3U
Year

Photographed Au£J51 Korea
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q 
ToP □

Remarks:

Left:

Sight* m-i.

Received in MIS on
(Date)

Log ....................... ........................ ...................................
(Number)

Negative In
(Number) (Office)

sw? 
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
1 Authority ft/ P S> I C

i

Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Tures
(Telephone, etc.)

Type..... ...................................................... ..........
(Field, etc.)

Made by HSSP
(Manufacturing nation)

Model See below

Year

Photographed Au^ 51
(Date) (Place)

Viewed from—
Front | [
Rear Q
Side [J 
Top Q

Remarks:

....LeftJUnknot....^9.19.1*

sight! mui.

Received in MIS on 
(Date)

bog ....................................................... ................................
(Number)

Negative In
(N umber) (Offi cej

(Classification)

Photo Identification Form, Materiel, M & P, MIS



£1
^oozIHSnr IHSIM3S

9



i£l@zrrllQ L 6
iwsnr IHSIX3S
8 L 9 S

"3OO?

Z



DECLASSIFIED

! Authority

Subject B.I.D. No. _
(Communications, etc.)

Name
(Telephone, etc.)

Type ■ ■ r T 1

(Field, etc.)
Made by

(Manufacturing nation)

Model *s£l_S-S,.. .M.; >-10..............

• Year

Photographed SI ?; ?•'
...... (Date)..................... (Place)................

Viewed from—
Front | [
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

hog ............................................................. .........................
(Number)

Negative In
(Number) (Office)

............................... ________________________________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
' Authority ( ^0 G

NJ

SubjectAMWnlti»ft B.I.D. No.

(Communications, etc.)

Name
(Telephone, etc.)

Type Ar Hilary
(Field, etc.)

Made by.........UggR___ _______________________
(Manufacturing nation)

Model ______ _____

• Year

Remarks:

Photographed y<:
(Date) (Place)

Viewed from—
Front [ |
Rear | [
Side [ [
Top | J

Received in MIS on 
(Date) 

tog ......................................................................................
(Number)

Negative In
(Number) (Office)

sw____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



i vor i iHsnr insixas ^ooz
H llQl 6 8 L 9 S tr £ ? I
i!iiiilmi!imlii]iliiiihin*!inhiii iiiiliiiiliiiiliiiihiiiliiiiliiiiliiiilH!iliiiihiiihnilmihiiihniliiiilHiiliii!biiiliin

D
EC

LA
SSIFIED



DECLASSIFIED
Authority I



DECLASSIFIED
' Authority P S> I C

tn—=

m =* -=
(/} =

u =;
C TX
(/) X
X 00—=

Subject A*i^ltloaB.I.D.No.

(Communications, etc.)
XT rtwoa
Name

(Telephone, etc.)
Type

., , . 03S» (FieId' e‘C’>
Made by 

(Manufacturing nation)
Model holov

Year

Photographed 
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q

ToP □
Remarks:
MD-Sj MW{ .MO.7; HM; MU-10.

—■■ft . -----

tn —

,o ‘
I

Received in MIS on 
(Date)

Log _________________________________________
(Number)

Negative In
......~ ‘(offireF'

(Classification)

Photo Identification Form, Materiel, M & P, MIS

B.I.D.No


declassified
1 Authority I 5c> G

I

(/)<*— 
m = 
* -=
(/) =

c- E

Subject ^^IU^b.I.P. No. 

(Communications, etc.)

Name
(Telephone, etc.)

Type

w 4 , USSR (Fie‘d> etC) 
Made by

(Manufacturing nation)
Model below

Year

Photographed 51 KOT**

(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:
MB-5; MW; Kft.8j MD-10.

B = —

Received in MIS on
(Date)

Log_________________________________________
(Number)

Negative In 
(OflM

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority I



/O) ver । iHsnr msixas ^ooz
lllj I 6 8 L 9 S V £ Z I

iiihmliiiiliiiihiiiluii iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiitltiiilinilmihiiilimliiiiliiiiliiiihiiihiii

3N3D

D
EC

LA
SSIFIED

DRV L
UN3^IHb3 AW3N3

569 bo = 0 ^"0 3 3 /V $



DECLASSIFIED

Authority
I
I

m 
7

VD —

Subject A«UKlti3B B. I.D. No.
(Communications, etc.)

Name
(Telephone, etc.)

Type bo/fib

(Field, etc.)
Made by ' &

(Manufacturing nation)
Model AV-1, ARJV-1

Year

Photographed Korea
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log______ _____________________________________
(Number)

Negative In
(Numberj (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED 
! Authority S> I

I

Subject ; •• - U.ultl-'m B.I.D. No. 
(Communications, etc.)

Name ■’Urt©>
(Telephone, etc.)

Type
(Field, etc.)

Made by ;;
(Manufacturing nation)

Model 1WW

Year

Photographed * 1 —W

(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q]
Top Q

Remarks:

VO =

Received in MIS on
(Date)

l og ........... . ......................................... ............................
(Number)

Negative In
(Number) (Office)

S&CW
(Classification)

Photo Identification Form, Materiel, M & P, MIS



i vsr s iHsnr insixas ^ooz
'ElUZl IL y L 6 8 L 9 S * £ Z I
iiliinhiiihiiiliiiibiiihin iiiiliiiiliiiihiiiliiiiliiiiliiiiliiiihiiihiitbiiihHiliiiihiiilmiliHiliiiiliiiiliiiiliiii

D
EC

LA
SSIFIED



xfor I iwsnr ihsimss
ll (J J, 6 8 L 9 S > £ I I

miliiiiliiiiliiiihinhiii liiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliinltiiihiiiliiiihiiilniiliiiiliiiihiiiliiiiliiii

D
EC

LA
SSIFIED



DECLASSIFIED
' AuthorityP S> I C

I__  • ___ ___

i

Subject Ar* ’ « » i o n B. I. D. No.

(Communications, etc.)
Name .. ...........

(Telephone, etc.)
Type Artniery

(Field, etc.)
Made by

(Manufacturing nation)
Model M

Year

Photographed Bl
(Date) (Place)

Viewed from—
Front Q]
Rear | |
Side Q
Top Q

Remarks:

Received in MIS on
(Date) 

hog ......................................................... ..............................
(Number)

Negative In
(Number) (Office)

__......... SECES?____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
f Authority N P S> I C

I

Subject f l on B. I. D. No. 
(Communications, etc.)

Name 
(Telephone, etc.)

Type ArMHery

(Field, etc.)
Made by ' 

(Manufacturing nation)
Model K~S; 111

Year

Photographed ^'3 - 51 Kor 0
(Date) (Place)

Viewed from—
Front 0
Rear | |
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

hog ............................... ....................................... ................
(Number)

Negative ...............In
(Number) (Office)

.$■:.CfcgJ
(Classification)

Photo Identification Form, Materiel, M & P, MIS



D
EC

LA
SSIFIED



^oazIHSnr IHSIM3S 
L

D
EC

LA
SSIFIED



DECLASSIFIED

Authority

Subject /IWTOltlcm B.I.D. No. 
(Communications, etc.)

Name flU*
(Telephone, etc.)

Type
(Field, etc.)

Made by U' • ' '
(Manufacturing nation)

rn
a, 

I /

.bj, 
N) 

'kO

Year ............................

Photographed &ug ;'l Korea
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log ....................................................................................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
Authority I

Subject B. I.D. No.
(Communications, etc.)

Name nv'0
(Telephone, etc.)

Type Art
(Field, etc.)

Made by ' 
(Manufacturing nation)

Model

Year

Photographed ;'l fc>rt&
(Date) (Place)

Viewed from—
Front Q
Rear | |
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log .......................................................................................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



fan var ■ iwsnr insixas ^ooz
El Zl ll (J I 6 8 L ? S t? £ Z I,

iiiihiiilimhiiiliiiihmhiiiiimhmliiiilmiliinlimliiiiliiiihiiilmtlimhiiilimlmihmliiHbmhin iiiihm

' Authority 
S>



El^U ll 
liilniiliiiiliiiiliiiihiii

IHSfir IHSIM3S ^ooz

D
EC

LA
SSIFIED



DECLASSIFIED 
! AuthorityP I 

i

>

Subject Arminitloa B.I.D. No.
(Communications, etc.)

Name
(Telephone, etc.)

Type _____ _________________________________
(Field, etc.)

Made by U ;
(Manufacturing nation)

Model ’’ ‘^-2’7

Year

Photographed X

(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log ________________________________________
(Number)

Negative In ~
(Numberl (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS

NJ =



►VWI- '»■ T~«O«. J

DECLASSIFIED
’ Authority f^^P S> ( G

Subject Armmitlon B.I.D. No.
(Communications, etc.)

Name
(Telephone, etc.)

Type_________________________________________
(Field, etc.)

Made by V
(Manufacturing nation)

Model '

Year

Photographed •* 
(Date) (Place)

Viewed from—
Front Q
Rear QJ
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log _________________________________________
(Number)

Negative In
(Number)™' (Office)

(Classification)
Photo Identification Form, Materiel, M & P, MIS

NJ =



a



i von /y ■ iHsnr insixas ^ooz
El^Zl llOl68Z9S>£Zl

iiiiliiiiliiiiliiiiliiiihiiiliiiiiiiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiitltiHlinihiiihiiiliniliiiilmiliiiiliiiiliiii

co
 a.

UN3WdlA$3 APGN3



DECLASSIFIED
! AuthorityI C

_______ _ ;______ _ _______

Subject Awvmi t iop B. I. D. No. 
, (Communications, etc.) .......... ~

Name /ure

(Telephone, etc.)
Type Mortnr, jra

(Field, etc.)
\ Made by

(Manufacturing nation)
(// Model ’‘‘-I
rr ■ ..............................................................~

. Year

-'I Photographed AW* £1 
P "M ....... (Date).................... (Place)..............."

■ 2 • Viewed from— r
Front Q
Rear | | <«■
Side Q] •»
Top Q

Remarks:

Received in MIS on
(Date)

Log .......................................... .......................................
(Number)

Negative In
(Number) (Office)
sw

(Classification)

Photo Identification Form, Materiel, M & P, MIS •



DECLASSIFIED

1 Authority

Subject lift# B. I. D. No.
(Communications, etc.)

Name
(Telephone, etc.)

Type Kortry, >'>:

(Field, etc.)
Made by ' 1 

(Manufacturing nation)
Model N-!

Year

Photographed AU? Bl 
(Date) (Place  j

Viewed from— r
Front Q
Rear | [ < <
Side Q ■*
Top Q

Remarks:

Received in MIS on
(Date)

Bog .......................................... .......................................
(Number)

Negative In
(Num berj (Offi ce j

(Classification)

Photo Identification Form, Materiel, M & P, MIS - «



DECLASSIFIED 
! Authority S> I



/Gn ve>r ■ iwsnr insixas ^ooz
El^Zl HQ I 6 8 L 9 S * £ Z I
uliiiiliiiiliiiiliiiihinkiii iiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiihiiiltiiiliiiilinilimlniiliiiiiiiiiliiiiliiiiliiii

Old bHD A8 d3SV333'd SS31N0 NOIlVOIlSOd 
&OJ ION—AINO NOlinSiHlSIG JJVJ.S

/ r\ f /j ♦ a * r* it * I a i\ Ue> JlUnu mKo HXZ.^yS /
(>iS) 3NOHDV3 3N3D IdO AS OlOHd AWMV S 0

’V3HOM "3203 |~W 3GVW NVjSSOH a3dnidVO

UN3FVdi0b3 AJN3N3

iS ony L £6933“I^*033

D
EC

LA
SSIFIED



DECLASSIFIED
1 Authority I

l  •_____

Subject ^muni tion B. I. D. No. 
(Communications, etc.)

Name
(Telephone, etc.)

Type ■■rtillory

(Field, etc.)
Made by v 

(Manufacturing nation)
Model

Ito Year
/**%. । 4 hi
' ' Photographed " FOTSM

. < . (Date) (Place)
; * J Viewed from—

Front Q
Rear Q
Side Q] 
Top □

Remarks:

-rA . —

■mA —
Received in MIS on

(Date)

l og ...................................................................................
(N umber)

Negative In
(Number^ (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority N S> I G

i • __

Subject MMtni tloa B. I. D. No. __ 
(Communications, etc.)

Name *^3®

(Telephone, etc.)
Type Artillery

(Field, etc.)
Made by

(Manufacturing nation)
Model <$■•'■••2?

Year

Photographed ” KOFftO,

(Date) (Place)

Viewed from—
Front | |
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log ......................................................... ..........................
(Number)

Negative In
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



iHsnr msixas
El

u,socz
ll

D
EC

LA
SSIFIED



A
. 3

£ =.

U S ARMY PHOTO BY CPI GENE

D
EC

LA
SS

IF
IE

D

।

PUBLICATION UNLESS RELE

mi iiiqii
2 5

2OOcm
6 7 8 9
SEKISUI JUSHI

I 12/^13 JOA



DECLASSIFIED
' Authority N S> ( 

l__ _ ;______ _

Subject ' ■ ' t B.I. D. No. 
(Communications, etc.)

Name
(Telephone, etc.)

Type 1 I ’ ' ‘-ry, F0

(Field, etc.)
Made by

(Manufacturing nation)
Model '

m 
7

c_ 
c 
(fi

—-i . ----

Year

Photographed • 1
(Date) (Place)

Viewed from—
Front QJ 
Rear Q 
Side Q
Top | |

Remarks:

w =—* __

Ul —

Mt

Received in MIS on
(Date) 

hog ........................................................................ ............. .
(Number)

Negative In
(Number) (Office)

■

(Classification)

Photo Identification Form, Materiel, M & P, MIS

K>1



DECLASSIFIED

1 Authority

Subject :r *. B.I. D. No.
(Communications, etc.)

Name V' '
(Telephone, etc.)

Type HI ' JP?> 

(Field, etc.)
Made by 

(Manufacturing nation)
Model ........ ' ■'2- '

Year

Photographed 1
....... (Date).........

Viewed from—
Front | |
Rear [ [
Side Q
Top | |

Remarks:

(Place)

Received in MIS on
(Date)

Log ...............................................................................
(Number)

Negative In
(Number) (Office)

M . > J,

(Classification)

Photo Identification Form, Materiel, M & P, MIS



f

D
EC

LA
SSIFIED



DECLASSIFIED
Authority I



DECLASSIFIED
’ Authority I

Subject^™*1 B.I.D. No.
(Communications, etc.)

Name Aircraft Bow*
(Telephone, etc.)

Type 20 111 Bomb
(Field, etc.)

Made by

Model

Year

(Manufacturing nation)

Photographed 
(Date)

Viewed from—
Front |
Rear [
Side [
Top J

Remarks:

Korea
(Place)

Received in MIS on
(Date)

Log ___________________________ ____________
(Number)

Negative In
(Number^, (Office)

(Classification)

Photo Identification Form, Materiel, M 8c P, MIS



DECLASSIFIED
! Authority (*5c> G

=

V) O' — 
n =
* ~ 
w = 
£ E

Subject*®**! tion B. I. D. No.
(Communications, etc.)

Name Aircraft Bomb
(Telephone, etc.)

Type Bomb
(Field, etc.)

Made by 
(Manufacturing nation)

Model

Year

Photographed 51 Korea
(Date) (Place)

Viewed from—
Front QJ
Rear Q
Side Q 
Top Q

Remarks:

Received in MIS on
(Date)

l og ................... ..................................................................
(Number)

Negative In
(Numbe^ (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



iHsnr msiM3s 
8

D
EC

LA
SSIFIED



ver ■ iwsnr insixas ^ooz
HU I 6 8 * • 9 S * t I I

iihiiiliiiihiitliiiibinliiii iiiiliiiiliiiilniihiiiliiiiliiiihiiiliiiiliiiiltiiihiiilinihiiihiiiliiiiliiiiliiiiliiiiliiii

D
EC

LA
SSIFIED



DECLASSIFIED
1 Authority I

I

& O'—m =* -= w =
C .sj—-

*O——

U, -

Subject JS8SS54M®®B.I.D. No._______
(Communications, etc.)

Name Bomb
(Telephone, etc.)

Type
(Field, etc.)

Made by
(Manufacturing nation)

Model

Year

Photographed Aug 51 Korea
(Date) (Place)

Viewed from—
Front Q]
Rear Q
Side Q
Top Q

Remarks:

—

—* —
SO =

KO

Received in MIS on 
(Date)

Log ____________________________________________
(Number)

Negative In __
(Number) (Office)

_________ssam____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED 
' Authority I

I

Subject B.I.D. No._______
(Communications, etc.)

Name Bomb
(Telephone, etc.)

Type 50 Tb Tra& Bomb
(Field, etc.)

Made by TOO 
(Manufacturing nation)

Model

Year

Photographed Aug 51 Korea
(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Q
Top □

Remarks:

Received in MIS on
(Date)

Log .......................... ............................. ................................
(Number)

Negative In __
(Number) (Office)

__________sKcm_____________
(Classification)

Photo Identification Form, Materiel, M & P, MIS



i । fa xr&r । iwsnr insixas ^ooz
El^Zl liy L 6 8 L 9 S t £ Z I

liiiihiiiliniliiiiliinhmhiii iiiilimliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiitliuilniiliiiihiiilinihiiiliiiiliiiiliiiiliiii

4

D
EC

LA
SSIFIED



vor /y a iHsnr inswas ^ooz
El^Zl H Q 6 8 £ 9 S * E Z I
iiliiiiliiiiliiiiliiiihmhiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiihiiiliiiiliiiihuiliiiihmlmiliiiiliiiiliiiiliiiiliiii



DECLASSIFIED
1 Authority A/P S> ( G

i
0

7 
Q

? I (sin 
va

r At 
I 

in
sn

r m
si

xa
s 

—
 ooz

C
 M 81 

“ 91 
SI

 H E
l ll 1

1 0
 L 6 

8 Z 9 
5 

> 
£ Z I

1,
1,
11

 iii
ilii

iili
iiil

iiH
liii

ilii
iili

iiil
iiii

liii
ilii

iili
iiih

iiil
in

ilii
iih

iiil
iiii

liii
ilii

iih
iiil

iiii
 iii

ilii
iili

iiih
iiih

iiit
iiii

liii
ih

iiil
iiii

liin
liii

ilii
iili

iiih
iii|

iiii
|ii

ii|
|||

ih
iiil

iiii
hi

ii

Subject B. I. D. No.
(Communications, etc.)

Name Aircraft ’BtmF 
(Telephone, etc.)

Type 3^0 It? ’?•»« ’<»■* 

(Field, etc.)
Made by 

(Manufacturing nation)

Model

Year

Photographed 
(Date) (Place)

Viewed from—
Front Q
Rear [J
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log __________________________________________
(Number)

Negative In_ ______
(Number) (Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



declassified
! Authority I^^P^S | 5c> C

Subject B. I. D. No.
(Communications, etc.)

Name Aircraft ’wb 
(Telephone, etc.)

Type 1* r"V"‘ “wF

(Field, etc.)
Made by 

(Manufacturing nation)

Model

Year a.......................

Photographed /I

(Date) (Place)

Viewed from—
Front Q
Rear Q
Side Qj
Top Q

Remarks:

Received in MIS on
(Date)

Negative

bog ___________________ ______
(Number)

In
(Office)

(Classification)

Photo Identification Form, Materiel, M & P, MIS



it
^ooziHsnr insixas

8 L

D
EC

LA
SSIFIED



D
EC

LA
SSIFIED



DECLASSIFIED
1 Authority *5^^

Wl—9E

m =* -=
in =c

—i >_

SubjectMMBWtltian B.I.D. No.
(Communications, etc.)

Name Mine
(Telephone, etc.)

Type W'M Ihjjr Mitte
(Field, etc.)

Made by WSH 
(Manufacturing nation)

Model

Year

Photographed
(Date) (Place)

Viewed from—
Front Q
Rear QJ
Side Q
Top □

Remarks:

IS E
«-» —

O* X

Received in MIS on 
(Date)

Log ......... ..................................... ......................................
(Number)

Negative In
.....................(OffiS)’

(Classification)
Photo Identification Form, Materiel, M & P, MIS



DECLASSIFIED
! Authority I

SubjectMmranltlen b.i.d. No.
(Communications, etc.)

Name Wine
(Telephone, etc.)

Type HWI B|Ml Wine
(Field, etc.)

Made by 
(Manufacturing nation)

Model

Year

Photographed AU.£ £ OFtiNR.
(Date) (Place)

Viewed from—
Front Q
Rear
Side Q
Top Q

Remarks:

Received in MIS on
(Date)

Log ..................................................................................
(Number)

Negative In
(Office)

(Classification)
Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED
1 Authority N I *3*0 C

Subject Ammunition B.I.D. No. _ 
(Communications, etc.)

Name P-o eke t ___ _ _________
(Telephone, "etc.)

Type 132mm
~~ (Field,’etc.)**

Made by VS SR 
(Manufacturing nation)

Model  M13

Year

Photographed 25 Sep 51 Tokyo, Japan 
(Date) (Plate)

Viewed from—
Front Q
Rear Q
Side Q 
Top Q

Remarks:

Bocket motor, Soviet, set

screw, (Secret sign is six inches

...long.)-.---------_-------------- ---- -----------------

Received in MIS on 
(Date) ......

Log____  ____
(Number)

Negative In
... .......................... (Office)

.................... ..... .......SECRET^ 
(Classification) ........... .

Photo Identification Form, Materiel, M & P, MIS
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Authority I
DECLASSIFIED

SECRET

m

FEC-51-3^05^ 25 SEPT 51

captured soviet rocket 
>7^

ROCKET SOVIET, SET SCREW*
(SECRET SIGN IS SIX INCHES LONG).

J S ARMY PHOTO 8Y CPL ALEX KLEIN(NME)

SECRET

nj“=

NJ —
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Subject Ammunition B.I.D. No. 
(Communications, etc.)

Name Socket
(Telephone, etc.)

Type 132mm 
(Field, etc.) 1

Made by USSR. 

(Manufacturing nation)

Model M13

Year

Photographed 25 Sep 51 Tokyo, Japan 
(Date)................. (Plate)

Viewed from—
Front Q

Rear Q

Side □

Top Q

Remarks:

Roeket motor, 132mm, Soviet, show-

.i5^set_j_c.rew<__________________

N*”=

= 
—A —

Received in MIS on

Log______ ___ ____
(Number)

Negative In
(Number) (Office)

______________.SEC.HE.T....... ....... ......
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Socket
(Telephone, etc)

Type 132mm
(Field, etc.)

Made by USSR
(Manufacturing nation)

Model MIS

Year

Photographed 25 Sep 51 Tokyo, Japan 
(Date) (Plate)

Viewed from—
Front 
Rear 
Side
Top

Remarks:

Rocket motor, 132mm, S oviet ,show~

.in^.jp„et„scrw*_______

Received in MIS on
(Date)”

Log...........................................................................
(Number)

Negative In
(Office)

_____________ ____SECRET........ . ..................
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED
। AuthorityI

Subject Ammunition B.I.D. No. 
(Communications, etc.)

Name Rocket

Type 132mm

Made by USSR
(Manufacturing nation)

Model Ml 3

Year

Received in MIS on
(Date)

Log............................................. ..........
(Number)

Negative In
(Number)" '(Office)

____________ .S.EGW...... ........... ....... .
(Classification)

Photo Identification Form, Materiel, M & P, MIS

(Tejephone, etc.)

Photographed 25 Sep 51 Tokyo, Japan 
(Date) (Plate)

Viewed from—

Front Q

Rear Q

Side Q 

Top Q 

Remarks:

Rocket mot or, 132mm, Sov i_e t, show­

ing base; (Secret sign is six

...inchefi.-long)...______ ___________
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Subject Ammunition B.I.D. No. 
(Communications, etc.)

Name Pocket
(Telephone, etc.)

Type 133mm

Made by USSR
(Manufacturing nation)

Model Ml 3

Year

Photographed 25 Sep 51 Tokyo, Japan 
(Date)" ... . (PiTtejr"'

Viewed from—
Front | |
Rear | [
Side Q
Top Q

Remarks:

Rocket motor, 132mm, Soviet, show­

ing base; (Secret sign is six

-..inchefi .long.).._________ ________

Received in MIS on
(Date)-

L°s______ ______________ ______________________
(Number)

Negative In
(Number) (Office)

____________aCBHT........... ..... .........._
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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SECRET

FEC-51-34057 25 SEPT 51
/r)0

CAPTURED SOVIET ROCKET .LECTER;
44J TD/i

ROCKET 132MM, SOVIET, SHOWING
BASE; (SECRET SIGN I S SI X INCHES LONG)

U S ARMY PHOTO BY CPL ALEX KLEIN(NME)

SECRET

K31
Of
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DECLASSIFIED
Authority P S> I C

~-J> .----

Subjectj^nmxmi tion _____ B.I.D. No.________
(Communications, etc.)

Name __3o eke t
(Telephone, etc.)

Type__ 132mm_____ __________________________
(Field, etc.)

Made by USSR 
(Manufacturing nation)

Model _M13

Year

Photographed 25 Sej> 51___Tokyo, Japan
(Date) ........  ' (Plate)

Viewed from—

Remarks:

NJ"“=

<-n =

*© -

Front 
Rear 
Side
Top

Rocket motor 132mm» Soviet, .show-

....ing-jnarldjag.s..4-Secrje.t--..&ign..-i.s..6.w

Received in MIS on
(Date)

Log......... ........... ..... ....................... .............................
(Number)

Negative In
"^Number) (Office)

SECRET
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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DECLASSIFIED
1 Authority I

9

N>”=

Year

Subject Ammunition B.I.D. No.
(Communications, etc.)

Name Pocket __
(Telephone, etc)

Type_ 132mm ___
(Fieidr~etc)

Made by US SP
(Manufacturing nation)-

Model Ml 3

Photographed 25 Sep 51 Tokyo, Japan 
""(Date).(Plate)

Viewed from—

Front | |

Rear Q

Side Q 

Top Q

Remarks:

Captured Soviet Socket Motor:

Rocket Motor, 132mm, Sovi et.

=

Received in MIS on
(Date)

Log______________________________________________
(Number)

Negative In
(Office)

___________ _ SECRET_________ _ __
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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1 AuthorityN P S> I

I_______ ■ 

Subject Ammunition B.LD. No.____
(Communications, etc.)

Name Pocket _ _____
"(Telephone, etc.)

Type 132mm
~ (Field, "etc)~

Made by US SR 
(Manufacturing nation)

Model Ml 3

Year___  ____

Photographed .25 Sep 51 Tokyo, Japan 
"'""(Date).(Plate)

Viewed from—
Front 
Rear 
Side 
Top

Remarks:

Captured Soviet Pocket Motor:

Pocket Motor, 13^j^Soyiet.

Received in MIS on 
.(Date)

Log............. .............................................. ............ ...............
(Number)

Negative _ In
(Office)

__________ ___SEC33T__________
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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M-=

SSCKST TB-22/2-51 
2

esadquabters
EIGHJH UNITED STATES ASHY KOREA (OTSAK)

Office of the Assistant Chief of Staff, <U2 intelligence

25 September 1951

SUBJECT! Marking* from Captured Enemy Materiel 
Reports Control Symbol, IB U7/1

1. This report is based on information contained in markings reports 
received fro® the Technical Intelligence Coordinator Team, ROK I Corps.

Rifle, Soviet, 7.62m, Ml891/J0

Zh ZL
122998 2279U-
1937 1937

290U6
193U

4>ri869 
19U2

*3751 
19.38

95378
1933

fie 1655
1938

A
(b.n v ■

19*2

A
19^2

7222

3U686 n u 112U 9170
193U 1939 1937

S8CW

1U0538
1932

68117
1931

A
3 A 8957

19U3

11762
1933
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1 Authority G
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SBCW 18.2162-51
2

HEADQUARTERS 
EIGHTH UK I TED STATES ARMY KORM (EUSAK)

Office of the Assistant Chief of Staff, G-2 Intelligence

6 September 1951

SUBJECT: Markings from Captured Enemy Materiel

1. This report is based on information contained in markings reports 
forwarded by the Technical Intelligence Coordinator Team, SOK I Corps.

a. Soviet Bifle, 7.62mm. Ml«91/j)

® f

$ =—* —

Ul~

cn

EM 2J85
1939

L 2U95U
1937

MH 1555
1938

MH 5273
1939
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DECLASSIFIED
1 Authority I

oj-E

SECRET TB-2163-51 
2

HEADMASTERS
EIGHTH WHITED STATES AiMl KOREA (EU3AK)

Office of the Assistant Chief of Staff, G»2 Intelligence

■

5 September 1951

SUBJECT! Markings from Captured Enwy Materiel

1. This report is based on information contained in markings reports 
forwarded by the Technical Intelligence Coordinator Tea®, RQK I Corps and a vehicle 
BMBoplRte forwarded by S-2, 5th Infantry Regiment,

a. Soviet Sub-machine Gun, 7•62mm, PFSH, M19U1

19U5
a? 226

19U2

3) 3)
fl A 19UU

M53 U3U5

19U2 r 
512

5 3S51U

a£>6126
19H4

’ BO 30

0 00 u

3)
19UU 
37116 >Ka 667

SECKET

HE 6260 
19W

19UU
XA2009

3 A 5*00 
19UU

rm 3690
19UU
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5 lumber 1951

Intelligence

on the right

3
£ggj^&?M£

sscm security 
immmoR

59

■r 8.3803-51
2

cn sou

u. 
rats of

ssctrnm 
xwomtsai

5L0T2 oamwcx sxcmoAi 
IWT^hlO^Cl

ArG

S&BJSCTi 510th 0r*na»eo Technical
Hepcrt Mo. 510*19 
(Xo*lfie*, stib-aach, 7.6? mb, 
Soviet. WS, IUI9U3)

. This weapon has been ao*lfie>* to increase the rate of fire 
by cutting one &n* thlrteen-Fixteenth (1-13/16) Inches from the book 
of the bolt an* re*uclr^ the length of the receiver by two an* one. 
half (2.1/2) inches. The waste recoil spring ia a»e* thereby giving 
e faster return of the bolt to the firing osltlon. -ae photograph 
Mo. 510.19-1 for comparison of th* ao*lfle* bolt <w* one of the «t»n*- 
ar* mo*el.

2. Photograph Mo. 510-19-2 shows aG*iflo* Soviet, sub-nachlne 
Gw», Jr'PS, M-19UJ on left an* «ten*8.r* Soviet. eub-®acMne ^an. -”?St 
M-19M

Markings fain* 03 thia weapon ere as follow*!

Thia veeron has not been fire* by this onit; therefor®,the 
firs Ik unknown.

Korea
Thia wearca la no* locate* at the 533* °r*ni®®« ^epot, Hasan
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= Year
(/><*-=
|MJ| Photographed

c. E Viewed from—
w = Front □
-““S Rear I-]

"= Side □
t°p □

Remarks:

= -*-Hw-rtgHfc;......... -....... —-----------
N>“=

(§) | ----------------------------------------------------------------------

Received in MIS on 
.................(Date)

Log..... ...........................................................
(Number)

Negative In
(Number) (Office)

Photo Identification Form, Materiel, M & P, MIS
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photograph No. 510-19^1

Showing modified i-$, M-1943 
sub-mach gun bolt oh left 
and standard US, M-1943 
sub-mach gun bolt hn right.

Jhoto re.pher:2nd 1st,J.B.Taylor 
510th C,S.X.D. *

4 December 1951 ■■’asa# Kb.rea

STAPP DlbTHJBl.il T utlAL-NOT BOH 

IbBLlC.-.TIOX-I UNLESS BY
GH . 110..

DlbTHJBl.il
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DECLASSIFIED

i Authority

ject Small B.I.D. No.
(Communications, etc.)

Name .’Submachine Gon
(Telephone, etc.)

Type Modified HU K-43
(Field, etc.)

Made by
(Manufacturing nation)

Model

Year

Photographed 4 51 KortB
----------------(Fiate) ----------

Viewed from—

(Date)

Front Q

Top

Remarks:

ttWBparieon modified PP$ M~l%3

Soviet SMS with Maadard aade,l .yi
the rifht

Received in MIS on

o\

(Date)

(Number)

Negative In
.......

.......... '
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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Authority

1V
U

 N
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H
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Received in MIS on
(Date)

Log____________________________________________
(Number)

Negative In __
(Number) (Office)

...................... CCnFTDRITTAL ......................
(Classification)

Photo Identification Form, Materiel, M & P, MIS
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RUSSIAN RPG-6 HEAT HAND GRENADE

NOTE' This grenade is dangerous offer thrown, 
it must be blown in place if the hand safety and 
ribbon stabilizer have been ejected

RULES FOR THROWING GRENADE
I . Insert the Igniter into the body of Grenade and 

screw in the Handle as far as possible
2 Grasp the Grenade with the right hand; with the 

left hand pull the Safety Pin
3 Throw the Grenade hard against the target
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IT IS DANGEROUS TO:
I. Disassemble the handle of the grenade 
2.Touch unexploded grenade.
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Authority A/I >^0

5 SOW JB-1603-51
2

510TH ORBWI® 7JSCWICA1 
Ihf^XIGDiCX JJB?uaKK3fT

7 Joly 1951

<n°'-= SUBJECT: 510th Ordnene® Technical Intelligence
Report Ho. 510-lb
(Soviet, ?MB Shape Charge Frojeetlle 
with Tracer 21 at ent)

1. On 12 June 1951 this unit received fro; the 5th Marine aeglaent, let 
Marine Mvision twenty (20) rounds of Soviet, 76«a, Shape Charge Ammunition.

2. All twenty (20) shell casings had no nropellant even though they were 
fixed rounds.

3. All rounds were fitted with th® Soviet, point detonating, K'* fuse. 
The twenty (20) fuses bore the same markings, I t rkings from on® (1) of the 
fuses is as follows:

2Q . U5 F JH 677

U. Th® end of the ogive is painted black. The balance of the projectile 
is not greased or painted.

5. The explosive charge the projectile weighs one (1) pound and is
a cast coBipound very rimilar to tetrytol. 
5D< ®ff» and 5O/j 3DX.

6. Markings or the round* 
Projectile

r f4
31 - 44

76

H

5/1 - 35o tn

The explosive is believed to be

Shell casing

y &O- 35 3 nt
7b-

136- 4t> - j J 0 6

C ■■ ■ ■
no & s. 4 E jl $t ri

7. See attached drawings HA” a«d *>* for data pertaining to this 
projectile.

gl
3017
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Top Q
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naiKG MKCHOI5M
Tiring
Flw’jsr

— Firing
Plunger
Spring

Firing C&® on firing Lever 
pulls down on flat surface 
of slunger, pulling firing 
plunger downward, as firing 
lever rotates, plur.gor ie 
eaaaod in releasing firing 
plunger.

In locked position the looking 
e»sa*s noeltlon is here.
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Soviet 120nm Mortar,M19h3>new Variant
View of bipod clamp surfaces
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Soviet 120mm Mortar, M19h3jnew Variant 
l)Firing Lever 
2)Firing Mechanism
3) ” ” Housing
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Soviet 120mm Mortar,M19U3,new Variant 
l)Base of firing pin
2)Head of firing plunger
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COSTID^TIM. TB-1776-51
2

BWA1CTS 
533d win«» rscfwmx rmw<ci team (KKswica)

16 July 1951

2eport Ko. 101

SUBJECT: Soviet WT Block (’400 Gra®»)

1. i’his report is based o^ information contained in Special Report So. 
5U» 557th BT1T (C).

2.

a. The item described herein was found at Ml 16?28? ty E Co. let 
Marine Engineer battalion.

3. flSSCRIPTICni

a. The explosive in the block is pressed >-T a»>d measure* 2* x 2” x U". 
It has a 3/8* x 1 3/U“ detonator well nnd e knurled fuse adapter (threaded 
bushing) the outside measurements of which ere 15/32* * 5/8*. '?he inside 
diameter is 3/^* with 26 TFI. The block is wra" ed In light blue paper 
(see inel. 1).

U. &w.axst

a. The Soviet M block was reviously reported in SOSAK Engineer 
Technical Intelligence Bulletin # 6, dated 18 Bov 50 and this report is intended 
to augment that report.

b. The it9K described herein is on hand at this organization and 
will be forvardeo. wnon request.

S » D
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~ (Datef*................(Prate) ’

Viewed from—
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Top Q

Remarks: 

...........................................................

Received in MIS on 
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Colonel S„ Ao Prikhodkoo

The authors wish to express their deep gratitude to the Hero of Socialist

Labor, Lieutenant General Io Ivanov (Engineer of the Artillery Service), 

who took upon himself the work of criticizing the second part, and also to 

Ifejcr General E = I„ I^rman (Engineer of the Artillery Service) and to Colonel 

Ao Kupriyanov (Engineer of the Artillery Service), who, in examining the 

manuscript, gave a number of valuable suggestions:,

All suggestions and reports of errors will be gratefully received by 

the authors

Colonel Ko K<. Greten (Engineer)

Colonel S, A.. Prikhodko

I INTRODUCTION

Problem of the Theory of Gun Carriages

The basic problem of the theory of gun carriages is the study of the 

effect of the shot on the artillery weaoon, and also the determination of 

the theoretical principles which constitute the basis of the rational cal- 

Iculation and designing of present-day gun carriages and their mechanisms., 

With this in view the theory of gun carriages deals with the followings 

first, determination of the forces and reactions appearing during the time of 

the shot in the different parts of the gun carriage, and also between the gun 

carriage and the base on which the gun is placed, and a study of the relative . 

and absolute displacements of the artillery weaoon as a whole and of its

separate parts taking place as a result of the action of these forces? second, 

determination of the stresses apoearing at the time of the shot in the 

separate parts of the gun carriage, and the determination of the most 

favorable dimensions of the carriage from the point of view of reliability in

operation and also from the point of view of the demands made of the car-riage,

both as to the mount and as to• the artillery^<|hicle.

200-! \“:c.. re? sd
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BRIEF HISTORICAL SURVEY OF THE DEVELOPMENT

OF THE THEORY OF GUT CARRIAGES

The beginning of the theory of gun carriages in Russia dates back to 

1808, when Major General of' Artillery Gogel (Artillery Journal 1808, HOt 6) 

published an article analysing experience in the firing of guns under various 

conditions® This article draws conclusions concerning the dependence of the 
recoil 

path of -F the gun upon the weight of the gun., the angle of elevation,

and the initial velocity of the projectile®

This same journal (Ho® 3 for 1809) published an article of Colonel (of 

Artillery) Platto, giving concrete considerations pertaining to the construct!© 

and calculations of the running gear (1) of gun carriages-, The author of the 

article gives a theoretical substantiation of his views and numerical examples 

for calculationso

Later on, in 1823, there was published abroad the work of Poisson, 

devoted to the theoretical investigation of the effect of the shot on the 

carriage-. In this work the effect of the shot on the carriage was likened to 

a blow, and the ground and the carriage were assumed to be absolutely firm® 

The first assumption was justified by the fact that the technique of the 

experiment at the time did not provide any experimental study of the effect 

of the shot on the weapon®

In the works appearing abroad in the 19th century, after the work of 

Poisson, the effect of the powder gases on the carriage was no longer considers 

as a blew, but as an ordinary force v'rying in accordance with a definite law® 

However, thi s had comparatively Jittle practical importance, because the 

authors, in their conclusions, did not give the law of the change of pressure 

of powder gases, assuming that the carriage and the ground were absolutely

(1) Trans, notes It is possible that this is the same error that occurs 

on page 10, line 7 from bottom, listed in errata. If so, it would 

be "trail narts" instead of "running gear"
f
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gun carriages is that ’oy Kan© appearing in 1.897 and dealing with the theory of 

h ’ the hydraulic brake.. In this work the author gives his generally-known 

formula which constitutes at th© present time the basis for the calculation 

of hydra-flic brakes „

kater on, in a pamphlet published in 1896, a Russian artilleryman, 

Colonel Durlyakhov, proposed to include in the formula of Kara the correction 

factor "/t so that the thcozy will agree better with what we have in actual 

practice. In this same article Durly&khov proposed an approximate law for 

h the changes in pressure of the powder gases on the basis of time.. The essence 

of his proposal consists in the replacement of the effective curve p *- .

I by g broken line, the construction of which is determined by th® given

values /??M j -^3 *lT^ *

At the present time the met ods of constructing the curve p > p C J 

proposed by Durlyakhov, and also by other investigators, do not have any 

essential practical i- oortance, because in our artillery practice ’’Tables 

for ths Solution of the Problems of -Siterior Ballistics” of the Artillery 

Committee of the Chief Artillery Administration of the Red Army, based on the 

solution of the basic problem of interior ballistics by the method of ColonelI
 General of Artillery Professor Fo Drozdov, have come to be used universally 

We should also mention th© course ’’Theory of Gun Carriages” of ProfessorG., D, Grodsky of the Mikhailovsky Artillery Academy, published in 1906., This 

course gives for the first time the investigations carried out in the field 

of hydraulics as applicable to the hydraulic brake of the recoil and a great 

deal of attention was paid to the spiral cylindrical springs0 In the period 

193h-19U2, Grcdsky published a number of works dealing with the separate 

problems of the theory, of gun carriages... Of these we should mention two, 

namely, ’’Theory of the Dynamic Compression of Spiral Springs” and ”The Dynamic 

Compression of Soiral Borings when the Movement of Its Free End is Given’', 
&

The value of the latter works consists in the fact that they consider the 

problems of the dynamic calculation of the soring ’COLpterrecoil mechanisms- .RESTRICTED
{Classiflceticn Sts 
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In spite of the cumbersomeness of the mathematical conclusions, the ultimate 

formulas are simple and have importance from the standpoint of application, 

because they give results that are in complete agreement with practical data,, 

« appeared in our own literature in 

the field of theory of gun carriages a number of outstanding works/ Among 

hhese works we should mention first of all the works of ths talented designer, 

lecturer of the Artillery Academy of the Soviet Army, Professor F« Fo Lender0 

His works are devoted fe 

with the theozy of gun carriages,, W© should note in particular his works 

dealing with the effect of the shot on the carriage, the investigation of ths 

counterrecoil and ths practical schemes for braking; of the connterrecoil, and 

also the investigation of the woric of cylindrical spiral springs as applied 

to the calculation of spring counterrecoil mechanismso

O»“=

The outstanding works dealing with the theory of carriages by our able 

designers, former professors of the Artillery Academy of the Soviet Army, 

Hero of Socialist ^abor Lieutenant-General of the Engineer-Artillery Service 

I, I, Ivanov and Uajor General of the Engineer-Artillery Service AC*A O 

Tolochkov are also deserving of serious attention.

• I £ =ORM FOR K> TR*

The work of Io I„ Ivanov ’’Principles of the Calculation and Designing of

Nl = Gun Carriages" is in reality the first systematic course dealing with the 

theory of carriages. It considers in a veiy thorough manner all the basic

problem? connected with the calculation of a wheel carriage..

The work of A„ A„ Tolochkov, ’Effect o :,h© Shot on the Carriage” contains 

a number of new investig- tions and conclusions', among which we should mention

the derivation of the formula for the coefficient of the action of the ■,<?. 

gases anc the method of calculating split, trails.

In completing the present brief survey of the development of the theory

of carriages we should not fail to mention the work of Rear Admiral Bravin 

(Engineer) **New  Method of Calculating the Hydraulic Brakes of Artillery. ■ 

Systems’*.'  This wor‘.< gives a method for calculi:tiun the hydraulic brake of 
-

. .ui* ry.:gr-~. kJ—- . .. ---------- i■. e.ra•SJ. txx rru-a. r.- .

(Clusslfr'cstion ;■ ■ )
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was fastened into a single assembly by weans of rivets passed through opening;.

in the "enclosing part" and sheets«

Fig.. 1 (Page 9)

lite carriage was either Disced directly cn the ground or on a platform 

(carriage-mount), or it was Placed on a so-called turning or traversing frame 

provided with rollers (frame-carriage), or, finally, it had on the front parts 

an axle with two wheels for moving it (wheel-carriage)<.

A representative of the carriage-mount is the carriage model 1866 

(figo 1) for the half-pood’smooth-borefnortar (fortress)6 It consists of

trails, connected with bolts, passed through wooden brace "cushions’’™ Angle- 

irons are fastened to the lower part of the trails and through the intermediary 

of these angle—irons the carriage rests on the platform* The trunnions of' the 

mortar are placed in r.:e trunnion sockets of the trails? the coverplates on 

i;he trunnion sockets are fastened to the trails by means of bolts e

The elevator mechanism consists of wooden "degree cushions” covered 
i? o t> i> *

with iron (angles of elevations 6 , 12 , 18 , 30 and lib K In order to keep

and U5 degrees, it is held by a chain tightened by a turnbucklec

tUhen the ='ot is .fired, the whole system slides ■->>. runners along the 
XESTJUCTEDf

f.is uui:c!A7
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platform,;. ^he energy of recoil is absorbed by the forces of friction generated 

between the runners and the platforms

As a representative of the rigid wheel -carriages we way take the c'-- ria 

of the nine-pound field gun model 136? (fig> 2)« It consists of a mount and 

a set of wheels with an axle* The axle-tree clip is placed in rectangular 

recesses of the face part of the carriage? below, the axle is fastened to the 

trails by binding pieces„ The recesses in the trails are reinforced by cover 

plates i

In order to prevent the ends of the axle from bending forward when the 

shot is fired, as a result of the reaction from the wheels, special braces 

are put on the ends of the axles through the intermediary of lugs, the rear 

ends of which are fastened to the ends of a bolt passed through the middle 

part of the trailo

For preventing the bending of the ends of the axle upward they are 

fastened below by angle-irons* Later on, one made axles of steel with an 

increased carbon, content, giving to the axle-tree clip at the same time a 

rectangular section with a vertically placed large side..

•i

NU = 
o> =

RESTRICTED

Fig0 2 (Page 10)
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The elevator mechanism of the carriage of the nine-pound field gun was 

a double elevating screw, and for the horizontal laying use was made of a 

handspike.

The energy of the recoi 1 when the shot is fired was absorbed by the force 

of friction generated during the recoil between the trail i^art of the carriage, 

the wheels, and the ground, For firing the next shot it was necessary to push 

the gun forward, and in doing so to use up a great deal of time and slow up 

considerably the rate of fire* For lessening the effect of the shot on the 

carriage; and also for shortening the length of the recoil of the weapon in 

order to increase the rate of fire, the elastic coupling of certain parts of 

the carriage was introduced in later models of the carriage,.

Representatives of this category of carriages are the field carriages 

designed by the talented Russian artilleryman Lieutenant General Engelhardt 

for gun model 1877, mortar model 1889, and gun model 1895 o

Fig, 3 (Page 11)
Legend? 1-buffer or srock—absorber4
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Figo h (Page 12)

This construction, and also the presence of a traversing mechanism

with the shifting of the face part of the carriage along the axle, made it 
A

possible to bring the rate of fire up^h shots a minute<, The bending of the

ends of the axle forward was prevented by the presence of the axle shock

absorbero

The result: of the short length of the recoil was instability of the 

carriage and the disturbance of laying,, The rather large magnitude of the fc <

of the compressed shock absorber column struck a strong blow against uhe 

solid ground during the counterrecoil.

The carriage model 1889 (fig. 9) for the six-inch field mortar was the 

first solution in Europe of the problem of the wheel carriage for mortars8 

The difficulty in the solution of the oroblem was this; most of the firing 
XfcSfMICTS

(C/r. tsffltatlon ■ ")
ro*?: p- ip tti^slatioms
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was executed under high angles of elevation with the result that a great force 

acted upon the wheels, which, together with the axle in the rigid carriages, 

are the least stable partso

Fig. 3 (Page 13) 
Legend: 1-axle; 

2-buffer on chain; 
3-elastic pedestaio

The constructional solution of the * ?■ was 'arrived at by passing

through the axle-tree clip two bolts connected with the trail by hinges On 

these bolts, above the axle, one placed the shock absorber columns with steel 

sjjacers between the shock absorbers. At the places of the hinge fastenings of 

the shock absorber bolts there Were suspend ri, also by hinges, two elastic 

pedestalso When the shot was fired the front part of the carriage, under the 

action of the vertical components of the force of recoil, settled relative 

to the axle, compressing the columns of the shock absorber until the elastic 

pedestals wade contact with the ground. After this there takes place an 

elastic compression of the pedestals, Hance, the axle and the wheels are 

subjected to only a part of the vertical component of the force of recoil.

The horizontal component of the force of recoil causes the recoil of 

the weapon. and during the recoil the supnorting pedestals, turning .tisTRI.CTE®,

/MMuOM FORM FOR ID TRANf<?7'OM3
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countercl'jckwise, compress the shock absorber on the chain runring from the 

lower part of the pedestal backwards and upwards,

wt3 >n of the force of the jpecoil, when the

shock absorber columns on the axle again lift the carriage, the supporting 

pedestals, by the force of the compressed shock absorbers on the chain, will 

be thrown back and will catch the spring hooks on the lower part of the carriage 

without interfering with the counternecoil of the gun.

The elevating mechanism consists of a worm sector, fastened on the right 

idwheel, fastened to the right trai’

laying for direction is done by means of a handspike0

& = -

*■»_=

Fig0 6 (Pago Hi)

The carriage for the six-ir >00 poods c cd .Captain j

Markevich (fig, 6) also belongs to the tyne of rigid wheel carriages. The 

carriage consists of the mount, a a heels, hydraulic bra’ 

support sectors. The carriage has separate wheels for firing (of small 

diameter) and separate ones for.marching (of large diameter), and also 

trunnion sockets, for firing position and for marching. The piston of the 

hydraulic brake of the recoil is connected with the middle part of the mount

i

- ■ (C7oss/ir/c«t/cn 5e« •)
• .. k JiOH FC'il iu T£-’.j 13; iC' IS
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below, and the cylinder is fastened to the

for fire on the axle, The pedestal serves

for direction.. In order to prevent breaks

PAGE NUMBER

pedestal, attached to the platform

as an axis of rotation in laying

of the wheels during fire, two

sumort sectors are suspended on the ends of the axle-.. ^’hen the shot is fired

under the action of the vertical component of the force of recoil* the froi.

part of the carriage sa ;s and the support sectors rest on the platform, re­

lieving in this way the wheels. Under the action of the horizontal component 

of the force of the recoil the gun moves back and is braked by the hydraulic 

brake and by the movement of the wheels upward along the counterrecoil wedges 

The counterrecoil takes place under the action of the force of gravity along 

the counterrecoil wedges.

The gun has an elevator mechanism of the sector type. The laying for 

direction is done by the rotation of the gun relative to the pedestals.

by means of levers.

The carriage of the fortress gun model 186? or model 187'.'’ (fig. 7) is a

representative of rigid frame carriages. It consists of' a carriage with box 

trails and a traversing frame.-, ^he trails are fastened to each other and to 

the bottom by transversal braces. When the shot is fired, the carriage recoil 

along the frame and together with it way easily be turned with the traversing 

mechanism in laying for direction. For this purpose the frame is provided 

with rollers, through the intermediary of which it rests on the guide race 

of the platformr an axis of rotation there is a pintle olaced in the 

pedestal, on which there is a draw bar fastened to. the traversing frame in 

front.

When the shot is fired the frame is held in place by the pintle, while th 

mount slides backwards and upwards along the inclined runners. For shortening 

the length of recoil the carriage is provided with a hydraulic brake (at 

first with a friction brake, with cross braces). The counterrecoil of the

carriage takes place under the action of the force of gravity along an incline

cry: • ? « 200 ! r .;• • / ;-;>■ ; -qpp •; p0R ID TRANSLATIONS (C'ejs/A’caJ/on S
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planet At the end of the counterrecoil the carriage strikes against the

support shock absorber on the front end of the frame®

Figo 7 (Page 15)

yo?’ producing a artificial recoil, the carriage has a recoil winch®

ie counterrecoil, the carriage

is provided with rollei^s on elbow axles, which, during the time of the recoil

when the shot is fired, are raised up so that the mount does not roll on 

■ . them but elides along the frare.$ before the beginning of the recoil, however,

the rollers autoratically drop (the same is done by hand in artificial recoil) 

and do not rise again until the end of the counterrecoil® Hence, in the first 

part of the course of the eovnterrecoil, the mount moves at an accelerated 

rate, oi rollers, and by . l; slowed up, because it is braked by the force 

of the friction of sliding®

To prevent jumping of the mount when the shot is fired under small angles 

of elevation there are in the front part some holding devices by means of 

which the mount is connected with the longitudinal projections along the sides 

of the frame®

The elevating mechatliBm consists of two cog sectors with an appropriate
I

{'Z'assirtcction S tzp)
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For convenience in loading the carriage has a lifting crane.

ELASTIC C BRUGES. CARRIAGES WITH RECOIL OF THE

BARREL ALONG THE AXIS OF’ THE BORE.

The essential difference between elastic carriages and rigid carriages 

is the fact that the former consist of two parts jointed with each other by 

means of an elastic connection. When the shot is fired, these parts are 

displaced mutually with respect to each other. As a result of the presence 

of this same elastic connection, the aforementioned parts must come back into 

the initial position for the next shot.

The above described frame carriage, taken as a whole together with the 

traversing frame, is the prototype of the elastic field carriage which was 

first worked out and realised with the 2.5 inch field and rapid-fire mountain 

guns as early as 1372 by the outstanding Russian artilleryman, self-taught 

inventor, V. So Baranovsky.

The carriage of the gun of the Baranovsky design was of the slide type, 

that is, of the same type as that on the basis of which one constructed the 

carriage considered below fcr the rapid-fire gun model 1900, and was provided 

with a hydraulic recoil brake and spring counterrecoil. For laying for 

direction the carriage had a screw traversing mechanism with shifting of the 

mount along the. axle, and for giving immobility to the whole gun when the shot 

is fired there is a rigid spade. In addition to this, one should note that 

the wheels of the carriage were for the first time provided with metallic

hubs, covered on the endso

Several mountain guns of the Baranovsky system were used in the Russo-Turk 

Marfin 1877, but on the whole the guns of his construction were not to be 

used extensively. During the time of the testing of charges on the Main 

Artillery iYoving Grounds Baranovsky was killed by the premature ignition of a 

charge. The tragic death t^i^sdelayed ?or least 20- f. 
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After the termination of the recoil, the buffers, being released, push 

forward the slides together with the barrel and the cylinder« For decreasing 

the speed of th? counterrecoil, a part of the energy is absorbed by the br 

of the count err ecoil o During the recoil and the counterrecoil a pert of the

energy of the x’ecolling parts is absorbed, by the friction of the faces of the

rubber buffers against the steel gaskets with the compression of the buffers

during the tine of the recoil and the release of them during the time of the

counterrecci1o

For increasing the stability of the carriage, the axle runs not under the 

trails but through the middle face part and is of the elbow type, so that its 

ends are above the axle-tree, clip*

The carriage has a traversing mechanism, making possible the laying of 
I o 

the gun "or direction by / by the rotation of the mount relative to tne 

point of support of the spade with shifting of the face part along the axle.

The angle of laying for range is from ~~ 6'3 to 4“’ I 7 degrees,,

In this carriage, steel hubs for the wheels were used for the first time. 

The advantage of a carriage of this construction consists in the fact that 

here the lower part is subjected to the action notpOf the force of pressure of 

the powder gases but also to the action of another force, namely, the force 

of resistance of reccrl, which is exceeded many times by the force of pressure 

of the powder gases, thus permitting a considerable decrease in the weight of 

the system as a whole., The recoil of the weapon during the shot may be made 

small, whEle the mount itself remains immobile} the counterrecoil takes place 

quickly and automatically, thus increasing the rate of fire,

A subsequent improvement in those carriages was the cradle carriage, 

or carriage with recoil of the barrel along the axis of the bore,,

oc?^ SCOJ :: ; : for id trancvtions
(C/e»s/t7c«eZon St p)
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Fig. 9 (Page 18)

Herd it is necessary to state that simultanccusly with the working out 

of the 2,9 inch field gun and mountain. gun, the Russian inventor-artilleryman 

it ion of a mount for a gun of this 

to be used on a sloop, upon orders of the Navy Department« In its design 

engineer Baranovsky anticipate’ the designers of western Europeby at least 

1$ years.-.

What was regarded as something new at the exposition in Paris in 1889, 

namely, the recoil of the barrel along the axis of the bore, had already been 

realized by inventor Baranovsky in a sloop mount for his gun.

The carriage of the sloop gun had a yoke cradle in which the barrel 

recoiled along the axis of the bore.- The counterrecoil mechanism, the hydraulic 

brake, and the spring counterrecoil were placed vertically on the pintle and 

connected vdth the recoiling barrel by means of a chain connection.

The construction of the carriage vdth the recoil of the barrel along the 

axis of the bore has a number of advantages over those previously considered 

'j.nd came *c be ■ extensively in all forms of artillery at the beginning 

of the 20th century*

The first representative in our artillery of this category of carriages 

is carriage modal 1902 for the three-iuch rapid-fire'field gun (fig-9)

The oafj . ' ; of a mount with a set of wheels and a cradle, in

which the barrel recoils when the shot is fired, The mount is of the box

;rail typ? with a recess in the’up^rjjolatepXtxgj qqssibility’of recoil at high 
XESI RhG *
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angles of elevation. For lowering the center of gravity of the gun, the axle 

is of the elbow type, ^he traversing mechanism provides an angle of traverse 
*

of plus or minus 3 degrees (the displacement of the face part of the mount 

is along the axle), The hand spike is used for rough laying for direction. 

The immobility of the gun is assured by the spade.,

The cradle is cylinc •’■leal with guide ribs along which the barrel slides 

during recoil and counterrecoil, The trunnions of the cradle lie in the 
[trunnion sockets on the face part of the mount, and the real’ part of the cradl 

is supported by the elevator mechanism with two screws set in rotation by 

a handwheel through a gear drive, Inside the cradle are the hydraulic recoil 

brake, the cylinder of which is connected with the lug of the barrel, and the

I
 piston rod, fastened in the front part of the cradle, The screw sorings of

the covnterrecoil are put on the cylinder of the brake.

The carriage provides for laying for range in limits of minus 6 to plus 

16^ l|0 and a rate of fire of 15-1C shots a minute.

On the carriage one used for the first time a shield cover foi- protection 

of the gun crew against bullets and small splinters.

Here also it is necessary to note that the first gun shield was introduce 

in 1901i by the talented Russian artilleryman Lieutenant Colonel Kuriak, who 

used it in his battery. The shields were made by the crews of the batteries, 
■

The tactical experience of the battery showed that the present-day field guns 

cannot get along without such shields. Towards the end of the Russo-Japanese 

War all countries provided their new field guns with shields.

The carriages of the other models of artillery weapons used in the 

armament of our own artillery did not differ at all in principle from the 

carriage of the gun model 1902, The difference consisted only in the arrange­

ment of the separate mechanisms and assemblies. For example, the the 122 mrn 

howitzer model 1909 one used t»e equilibrating mechanism in connection with 

the drawing of the trunnion backwards, and in the 122 mm howitzer model 1910s 
.iESTRICTES

CCS FORM
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.just as in other models of the system of Schneider, the counterrecoil

mechanisms were mounted on slides, recoiling with the barrel, a procedure which

increased the weight of the recoiling parts. In these systems the counterrecoil

mechanism was hydro-pneumatic and t J mechanism was the sector type

FURTHER DEVET.OPW'NT III THF CONSTRUCTION OF CARRIAGES.

PRiFifT DAY CARRIAGES AND THEIR MECHANISMS,

The experience of the first World War resulted in demands for a considerab? 

increase in the angle of fire in the horizontal plane, without a change^n the

setting of the trail

The efforts to meet this depend were not made at once along the line of

employment of a split trail carriage* For example, in order to give to the

?5 mm field gun Saint-Cham.ond, model 1923 (fig. 10), an angle of horizontal

fire of hO degree^ one made a carriage with a triangular shaped frame, which

replaced the split trail type. x'he sharp increase in the transversal

dimensions of the trail parts of the carriage caused inconveniences in the

operation of the gun, and, hence, this solution of the problem of design was

not used very much.,

Another design making it easy to obtain a large angle of horizontal

fire, without the emoloyment of split trails, is the placing of the wheels

on a circular platform* In the center of the platform there is a vertical

axis which, bjr special tension members, is connected with the mount so as to

assure reliable ope rati on of the carriage, because the platform is fastened

by stakes driven into the ground,, An example of such a design

Vickers gun (fig« 11). This method of giving a largo angle of

fire is also used in certain heavy guns abroad. Sometimes

disengaged

ball pivot

the 210 mm

the

5 s the 75 mm

horizontal

wheels are

in the firing position and the rotation is on a

in a ball thrust bearing on the support plate.,-

pintle resting on a

Tiie carriage of

German mortar model 18 (fig. 12) is an examole of such a carriage

RESTRICTED
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Figo 10 (Page 20)

In the firing position, the mortar rests on the ground «— in front, 

through the intermediary of the base plate, and behind, through the intermedia! 

of the trail suoporto The base plate is fastened to the ground by braces 

and by stakes driven into the ground® In operating the traversing: mechanise., 

ths trail part of the carriage rolls along an arc-shaped guide of the trail 

support the traversing mechanism is in the trail part® The traversing mechani m 
± # D '

I
 provides for the turning of the mortar -4- o * If larger turns are needed, 

the trail part maybe lifted and the weapon turned by hand, the trail part of 

the mount being moved on rollers along the guide of the base plate® The 

rollers seanze for placing the weapon in a horiaontal position®

A carriage construction with split trails assuring an angle of horizontal 
o

I laying of about is the one that has corae to be most extensively used .in 

present day field artillery®

■
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Th© small calibre anti-aircraft guns and sometimes the medium calibre 

ones also are mounted on a four-wheel vehicle (fig, 1?); in the firing position 

the wheels are disengaged*,

In general, the carriages of present day artillery weapons may be divided 

into two basic groups;

(1) carriages with mobile artillery pieces

(2) carriages with stationary or immobile artillery pieces.

The mobile mounts are used with guns equipped for movement, with carriers 

making possible the conduct of fire directly from the groundo

The stationary artillery mounts include guns which are connected immovably 

with the base of the mount, constructed ahead of time at a specified point in 

the locality (stationary antiaircraft mounts, coastal artillery) or forming

a part of some construction (vessels)« i

The stationary or semi-stationary mounts also include those which —* even 

though they have traction devices (carriers) for movement by reason of the 
are similar to 

character of the connection with the base/mounts of the stationary type 

(antiaircraft mounts on vehicles, railway mounts, airplane mounts)n

The construction of the carriage and the method of connecting it with the 

base on which the gun rests during the time the shot is fired depend upon 

the purpose of the gun in question, the conditions under which it is employed, 

and also upon the method of transport*

In further discussion of the problems of the theory of carriages we shall 

have, in mind chiefly the wheel carriage of field guns both monobar and the 

split trails.- As a variety of the wheel tyoe field carriage, we have the field 

carriage with tracks* In principle the latter does not differ at all from the 

wheel carriage, The difference consists only in the fact that here, instead of 

wheels, we use tracks, which give great capacity for cross-country travel, 

due to the lessening of the specific pressure on the ground*
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Fig0 17 (Page 21j)

The wheel carriage of present-day artillery pieces usually consists of

the following assembliess

1) the cradle with recoil system (recoil brake, counterrecoil, brake of

the counterrecoil);

2)

3)

h)

6)

the upper carriage or swivel;

laying mechanisms, for range and for direction

equilibrator mechanism;

a lower carriage with trails, a spade and handspike;

running gear (carrier)s axle with wheels (or caterpillar tread)

cushion parts and brakes;

7) shield cover;

8) mechanisms for fastening in the travel position; 
a ra1 @ V ■■■T2 V 7?
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9) certain additional mechanisms (for example, in weapons of large 

calibre • cranes, jacks, mechanisms for bringing the weapon to the angle

of loading, etc)0

fii concluding the consideration of the question of the development of the 

construction of carriages we shall dwell on the construction of the different 

kinds of carriages of a present-day artillery piece <— the mortar*

The most typical construction of the carriage.of the present-day mortar it 

the bipod mount, used for firing and not having, as a rule, for transport any 

carrier connected organically with it®

In the majority of cases the present-day mortar mount is a rigid system* 

The mechanisms for laying are mounted on the bipod* The force of recoil is 

transmitted to the ground through a base plate, For moderating the action of 

the shot on the bipod mount and in order to provide for the recoil of the barn .. :

along the axis of the bore when the shot is fired, through the settling of 

the ground, the barrel with the bi jod is connected through the intermediary of 

the shook absorber*

In figure 18 we have a general view of our 120 mm moi*tar0

isent*day constructions 

of models of our own artillery has been worked out under the direction of the 

designers-artillerymen of the Stalin School of Heroes of Socialist Labor, 

V. G* Grabin, I., I* Ivanov, F* F* Petrov and V* I* Shavyrin*

Fige 18 (Paga 26)
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EFFECT OF THE SHOT OM TOE CARRIAGE

lo Effect of the shot on the rigid. carriage
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We shall consider the effect of the shot on a piece with a rigid carriage., 

that is, one in the case of which the barrel is rigidly connected with the 

carriage and is stationery with respect to it during the time the shot is firedo

Besides;, w> shall mssuse '■■ that

1) fire is conducted at an angle of elevation </?>. 0 ;

2) the piece is mounted on a horizontal base;

3) the spade cuts into the ground and hinders the displacement of the 

carriage;

h) during the time of the shot the wheels of the carriage press against the 

ground all the times

5>) ail the forces acting on the piece lie in ‘the vertical plane of symmetry 

of the piece;

6) the carriage and the base on which the piece is set are absolutely rigid 

bodies„ 1

The forces acting on the piece during the time of the shot will be the 

following under the given conditions1
P.,o ’--'‘ ^resultant force exerted in the bore of the barrel when the shot 

is fared, applied to tho base of the bore and directed along its axis in a direc 

tian contrary to that of the movement of the projectile;

(2)--the force of the weight of the piece in firing position, applied 

to its center of gravity and directed vertically and downward $

(1) P pressure of the powder gases in the bore

5
weight of gun tn firing posttioiu

200! dissghh I’CP.M for ID TRANSLATIONS
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]5y substituting this value of A in the expression (2) and solving the

N

first two equations of the system (1) for Txe and y we obtain the follow­

ing system of formulas for determining th® reaction TX6 f, and

eos <p;

^'^6 - (y 60S S/4/ fl)
(^) 2-

X6

From the expressions obtained we can see that the reactions of the base

on the carriage are factions of the angle df olevatxon.o

.Tn a stable gun the wheels will press against the ground all the time and t» j

reaction 3? 45 will be gretiter than zero? and in the limit case it will be equal

to zero

On the basis of the expression for fmn system (!;) the conditions for

stability are written as follows x

or

(>) 2:

The loft part of the inequality (5) represents the moment stabilizing the gt

and the right part represents -the moment upsetting the gurio

A-W SIAf +' Q 6
46 '

SMfl> J.

Tie condition of immobility < / the is expressed by the equation

X6 ~ ' KH *"°"5 *? " (6) ?'

For the case of fire under an angle of elevation -- O the condition of

immobility will have the following form.:

1 A-6
(7) 25

KH >

XK STRICT 2®

<• :-or:-: i 01; i tor o T.fj;.?!
(Cfes::«ficr '.7c : S: :-r’
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We direct the X-axis horizontally, counting as positive the direction from 

loft to right,, We direct the y -axis vertically, counting as positive the 

direction from the bottom upwards, As an axis of the moments we take the per­

pendicular to the plane of the drawing at the point C of the intersection of the

reaction T^,x and. The farces applied to the carriage and their projectioi

on the axis of the coordinates are given in Table 1,

Table 1'■•....... r.'-Ttn »■—»-*v—*« ■RWMrt*rwi.|«M^>«.

Projection of Forces

Farces On the Af-asds On the / -axis

A, 
//V, 
N* 
/N„

K 

Qji 
Ndlf> 

A/.K6 
7x6

Sltf Cp 
f/Vt cos (p 

— Z4 SW (p

COS <P

/f cos g?
0

0

0

~~ 7x6

//, CO.S (p 
— fN, 

—Na C.os <p

-----fNz M W

-- N SIN

^6

N X6

0

The equations of equilibrium are written in the following form :

r y ; ~ S <p COS (p f/P, COS f t
-t- /\/} sin <p - T‘x6 o j

S'/ j = eos #-
■I fN, sw f c^s --/Vu “ ° >'

(13) 35
'f

^',,vh “ A^gZ ~ /■ Kh .3

represent the first two equations of system (13) in the following form:

7ss ~ A'00-5 V +-/fM-*A<!)co.s <p~(N^~N,) sin<p j <M) SE

.- - - ■■■ •• -  ........ ............... . • ••-t—yf, • • • if<■-'*— "*^~**-i~~ -~r~'‘^-'7 ***7 ~ * '' • v, .(C/assiPcaO'cn Si.: : o:.; • ro:t id k*jix\t;c:’s
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In the case vjhsn the center of gravity of the recoiling parts lies on the 

axis of the boro of the barrel, that is, when. the arm £ is equal to zero, the 

effect of the shot in the plane of fire amounts to the action of only one force )

Fig< 22 (Page 38)

The moment R (./^ C is called the moment of a dynamic couple, and the 

arm C is called the arm of the dynamic couple®

The equation of equilibrium of the gun may be applied in calculations of 

the constructional dimensions of the parts .of the carriage: the trail, axle, 

spade, and the trail sheet (plateau), and also in the calculation from the 

conditions of stability of the permissible farce of resistance to recoil®

We may arrive at these same conclusions pertaining to the effect of the 

shot on the gun with recoil along the axis of the bore of the barrel by a 

shortened method, considering the system as a whole (fig® 23)®

We assume that firs it conducted under the same conditions as those 

jj ■ listed above,

The gun with recoil along the axis of the bore of the barrel^ as a result 

of the displacement of the recoiling parts, represents from the point of view 

of mechanics, a variable system, to which internal forces are apolied, in 

addition to the external ones.

Hence, in order to draw up the equation of equilibrium of the gun it is
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Taking the direction of the coordinated axes as tri own in figure 23, we

write the equation of equalibriurnq As the axis of the waents we take the

straight line passing through the point G and perpendicular to the plane of fire.

/
Q<, cos (P--^ -jtt

d?6

X<$

-- Q6+'v S 3wf“z«' S1W?^6= o ; Uo) 39
&

&

Sol'zing the equation of system (28) for the reactions s N^, NXjJi we

find 2

X6 ~t' KH
Q> d^l

/K.6 -(pkh

Ey substituting in

we obtains

I

OCSPORM

Qa dPX \
<46 ■

these equations the expression of the force of inertia

■ I— III I^BIW
p - p 
! #/./ /)

j 7
(Cl'r.ssiiication St .p)
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>n is true, because with an increase cf Q o the right side 

decreases,, However, simultaneously with a decrease in the right side, with an 

increase of Qo there will be a decrease in the left side as a result of' a

1 decrease ’r R , and the decrease in the ’latter takes place much quicker than 

the decrease in the right parts

While limiting ourselves here to general remarks, we shall give the proof 

of this statement (principle) in the explanation of the problem dealing with 

recoil (see pages 128-129)«

h< The limiting angle of stability of the gun.

As we have already pointed out ’’n the consideration, of the condition o.f 

stability of the gun during reco^“ at ■■■■ certain value of the angle of elevation 

<P/(p the inequality (11)

£ i- /?A 2» Qo X '-Ofc <? ij

is converted into an equality, and with angles less than the angle 

the inequality changes its sign to the opposite, indicating the instability of

the gun with these values of the angles0

ixence, the limiting angle of stability (p np is the leasa angle of 

elevation at which the gun still remains stable,-

Soneti- es the angle & is called the limiting angle of rotation of the 

gune In the latter case we should regal’d angle <pr^ as the maximum angle of 

elevation at which the gun changes from instability to stability^

- we write the conditions of

stability, with an angle of elevation (p qp in the following fom;

RP * <$>np ’ (32)

The value A? «p in the equality (32) is the arm of the action of the force

R, and D ^p is tlie am of action of the force Q relative to ths point 

C before the shot with ar. angle of elevation equal to <pnp

oes FORM ,. ■ 7 ’ ■ j ■...... ■-... i PO2 D TEAhSL ATiOr S
(Classification clint
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i*ir substituting ths expressions

we obtain?

SifV <p .

REGSSWtf KU;--:3£R
F>

PAGS NUMBER
>3

(35) th

(36) h j

(3b), (35), and (36) in equation (33)

h - (Mu H )aOS 7 f" u Sl/Vf

Designating by H the height of the

axis of the bore of the barrel with

w have direct?./ from the drawing:

// =

whence

line of fire (the distance between the

<P s O and the horizon of th© base)

By introducing this valve of in the expression (33) we obtain:

)cz>s><ip-hol-dSW <?■

Designating the Multiplier with cos iP by H'’$ that is, supposing

(37)h5

we finally obtains

cp - o/^ StH <f>. (38)U5

2.00-!

£EST
{Classification Sts
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For the angle of elevation Cpthe expression (38) may be rewritten in

the foil owing form:

/^P= %p- SIV <ftp ■ <39)1.5

We find the expression for the moment ^77 p

For any angle of elevation the equation of the moments of the force of 

gravity of. she gun for the point C may be written in the following form: 

n # L^ofjp - Qp L % *

• (Clsssitfcaiion Sla j)
■ . ............................................................................................. ' :

where by Q,, I-and L we designate the moments of the force of gravity of 

the lower parts of the gun and of the rocking parts of the gun respectively  6

The center of gravity of the oscillating parts may be placed either before 

the trunnions (system with equilibrating mechanism) or behind the trunnions 

(system without ary equilibrating mechanism )\ In addition to this, the center 

of gravity of the oscillating parts may be placed below or above the axis of the 

trunnions with CD x. Q.

Ih keeping with this, with the placing of the center of gravity of the 

oscillating parts in front of the trunnions the expression for the arm L 

of the action of the force of gravity of the oscillating parts Qf< relative to

the ooint C nay be written as followss 

■

where I — the distance from the axis of 

of trio ob cilia ting parts $

the trunnion to the center of gravity

Q- —■ the angle between the line of direction from the axis of the trunnion 

to the center of gravity of the roeicing parts and ths axis of the bore? the 

angle (Z is taken with a minus sign when the center of gravity is located below 

the axis of the trunnion, and with the plus sign when the center of gravity is
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u>°'~ n =

N»“= 
f 

«“=

Ch“=

located above the axis of the trunnion (with ~ C> )„

In the placing of the center of gravity of the oscillating parts behind 

the irunnions the expression .for L^. may be written in the following form:

- <4 - 4 £os & ~ <>■
In this case the angle ££. is taken with a plus sign with the location of 

the center of gravity of the oscillating parts below the axis of the trunnion 

and with a minus sign when the center of gravity of the oscillating parts is 

above the axis of the trunnions0

For further conclusions v.e take as a basis the case when the center of 

gravity of the oscillating parts is located in front of the trunnionso Then the 

equation of ths moments of the force of gravity of the gun. for any angle of 

elevation should be written in the following form:

= qhl„ -«)

I ' or
O D, =G'L Q.^.. +-Q„L cos <zlo&<P ±Q..LsworsiH a

with Cp -z O

I <?4,0oo=<?wzw 4 cos >
where by 0 Oo we designate the value of the arm DO(y with cp - O .

With 97 -----

| Qe One ~ Qh^-h G 4 c0S coS r/p

| ~ Lk s,n <x- S'"
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or

>Q D - O /") — Qu (' ^os cz t~
^,5 *'* uP 6 l^qq K K

-r Q/< cz?s * cc* - Q* k 5/y^ s^%^«(39a)

Ry substituting the expressions 09) and (39a) in the condition for stability 

(.32), we obtains

p &+R(d ' cos q>np~<^H $/#fw =
XH

~Q& Doa~QK ' k COS <t + Qk^-k cc><° &<?s ‘^’•'7/= -~i:

& iK 5nv«. $IA< -Qox aos <fnP

S>_=

lm —

! or, after transformation:

| /■/?/•/ V£?OX- C°S /<) 6°S %p ' S/V<E) S'**>iP::

- Pg ZXo - Qg iK cos - Pkh e - <w) w i

In a more rigid derivation it would be necessary to substitute in the

I preceding equality the expression of R instead of its combined force of re­

sistance :

/?=^o+ 11 tRf-Q^w^S-Q^^p ' 
1

Such a substitution would gave an equation of the fourth degree, relative

to sin <pn p, s of the form

| A r6 Sw<fnp+C siP<f>i7firO 3w3 t O> '

the solution of which, even though possible, is not convenient for obtaining

an expression suitable for investigation.. Hence, in further derivations we

O S11 ■■ J
or*> t.’Ciw {Gicssificstion StSrT
i I: '/ P -'.CO-1 :,.•••_• .'lili/LVuC?-; FCi< ID W; ibL/.T.C’..3
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In OUF case:

Since

then

and* also•

obtain

■: '' ’ :
5

cc. - a..rccQS ~

ri c-os^a. a^rct'^

' ± I

■£/‘ X-

CC .CO& CQ

and finally;

O/ CCS

■0.5 C j

5M/<X :

By substituting here the values CC. and C- for our case, we finally
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. /?c/u ,,llls
_ «,rct^ -^z/ v a ~ * >

where the plus s.'gn before the Ferber QL corresponds to the location of the 

center of gravely of the oscillating parts below the axis of the trunnion, and

the sign minus corresponds to the location of the center of gravity of the

oscillating parts above the axis of the trunnion*

For the case of the location of the center of gravity of the oscillating 

parts behind the axis of the trunnion, we nay obtain the following formula 

with similar reasoning;

dfCCOi .... ............................... ..... ^..,r-.. . ■
'"P YWH'^tQ,^

m-cta -— -
''c- W 1-qJx <-QK4-

(hla) h9

where the minus sign before the renbor 4/^ C corresponds to the location of

the center of gravity of the oscill' ting parts below the axis of the trunnion,

and. the plus sign corresponds to the location of the center of gravity of the

oscillating parts above the axis of the trunnion.

In practical calculations of the value of Cp on the basis of the formula 

(hl) or (hla), we rust in the first approximation take

.

and calculate

With the value of ft p obtained in the first approximation we must repeat 

the calculation, supposing that
.iVi. (Ca i -ii i1. ■i'X. b W* -i ■X'ei «»«i'

21-?-!
(Clnssilicotioti Sc.

........•.....■: ...... : id ............i
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upsetting moment, that is, if during the time of the recoil of the barrel we

have the following inequalitys

^’6 CP ■

With equality of the moments, the gun will tend to jump, and if the upsettir

■ oment exceeds the

A jump of the

other it will Jump, tending to turn relative to the point Cf

gun will always take place when the shot is fired under an

angle of elevation less than the angle corresponding to the given condition 

of flre.> Keeping in mind th case of fire under an angle of elevation (p < 

-fie shall consider ths effect of the shot on an unstable gun and determine the

functional relation for the calculation of the elements of rotary movement o:

the system 5 the angular velocity Cv and the angular displacement & depending

on the time

Besides, we assume that:

J.) before the shot the gun is

2) fire is conducted when the

the carriage ( 'p x O ):

placed on a horizontal surface^

barrel is in a middle position relative to

3) all the external forces applied to the gun act in the vertical plane of

;ymetry of the gun

Beginning at. a certain moment of the recoil, when the overturning moment

exceeds the irioment of stabilization, the gun receive:: a turning movement rei .

to the point 'C of application of the reaction of the ground« 4 »ntftbtJi

At a certain momeni

-the position

•the position

parts of the gun;

£)* —the position

position

■ ,i uir.e let us suppose that we have (see fig. 26):

of

of

of

the

the

the

center

center

center

of

of

of

gravity

gravity

gravity

of

of

of

the

the

the

recoiling part;

lower (n immobilen)

;un in the firing

Besides the gun was turned in the plane of symmetry by the angle 0
■ :
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We erect from the point 0 a perpendicular to the direction of the axis

the bore (to the direction of the recoil)

We designate the distance from the center of gravity

to the perpendicular in the direction of the recoil by

where

We

gravity

;revity

We

)

is the initial value of this distance before

— the path of the recoil.

designate by /. u the distance from the point C rt
o:’ the *’irmcvable” part of the gunO \

designate by ” distance from the point C

of the recoiling parts

the recoil;

to the center of

to the center of

of the gun at the given moment in the horizontal direction

designated by ^1; on the diagram the elementary mass of the recoiling •

parts, and by 7* : the distance from it to the point C

We find the equation of the turning movement of the gun relative to the

point. in the form proposed by DaLsmberto For this purpose we write the

equati on of the moments of the forces acting on the gun, adding to the external

«

Fig. 26 (Page $2) ffft* 7 ;i r
d U.L

OCS PORM or-r
ji-i i'Qi
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where t'X -s the angle between the line of direction of ths velocity of the 

recoil V and the axis of the transferable movements In the case considered

„ _IL Consequently.. ’.he moment of the Coriolis force of inertia relative 

to the point C is equal to

where is the arm of the

The magnitude S T 1 a

aopl ication

variable decreasing with- the recoils

)
'•■ Q

where is the initial value of the arm J. before the shot with a given 

value of the angle «

The sur of the momentsof the forces of inertia acting on the recoiling 

parts during the ,iur<ip of the gun is epal to:

■ 1 H r -H, % k- i-?/t « |/4

or

where / if? the moment of inertia of the msss of the recoiling oarts relatev- 

to their* center of gravity;

x 4- / ■•:• square o the di ;tante from the ce>l-er of gravity of1 ' * A..
the recoiling parts to the point C at a certain moment of time lb .

With the observation of the condition of immobility of the gun and the 

disturbance of the condition of stability, the mass of the immobile parts of 

the gun participate only in the rotary movement relative to the point Ct Hence$ 

the moment of inertia of the Immobile part of the gun is equal to
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where

/? = 4t i-li >■ - Qa sin ((jp °) ■

As it follows from figure 26. the projection of the centrifugal acceleration 

of the center of the mass of the recoiling parts in the direction of the

j recoil is equal to;

and the projection of the tangential acceleration in the direction of the recoil 

is equal to;

The projection of the Coriolis acceleration on the direction of recoil is

equal to ssrcu

Consequently., for the product of the mass by the acceleration of the

/X 77 ” ~^a h } (!‘3) 55

After substituting from expressions (h3) in expression (li3)

and supposing, in view of the smallness of the angle 'Q , cos Q » / , we may

write;

,, «• <Ci11 fM„h(!• ~>l) °■'+

■i-AU'-y- r

।k,;.c-4

r.cs For.:: ■ (C/a3Sff/>c:’-on S; :p'^
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The coex fl-dents v-ith “:r V“ > % and O and the free member of
iX-X.

<? quation. (hh ) * functions of the timed and during all the time of the recoil

(first period ■.■ the- .lump) they v»ay simply be given or they may be tabular or

. . • fl ■ ■ ’ ,

bis found in a finite for.; for the period of the recoil, of the barrel.. For a

practical a yw> ..i .yj solution of ‘.he problem we break up the period of the

' . i”-'*. into sufficiently

small intervals of '. ime, equal or unequal in value,in the course of which •■•••?.• 

take t;value. ■•. i --.nd of the free member as constant and equal

to their average values <>

Having div •Jed the left and right

wi th and designating the average
X -1. 4..

interval of time 4 4 J 6 J.

parts of equation (nh) bv the coefficient

values of the coefficients for th©

by

PK H e t +■ Qo K c.0 s <P - Doa 
- 77^2^0x7^7 

...

c • =r__ •_2khuC4r.x)___ _
where , •

> 1 V. /: .? '4' ,U Z j
f r,~<. (/< ' Tr- oj‘' 'rl ' H

the eqtfatidn (h ) b< ' d.ttea In this fois»i

4~ h.-,. 4-<5/<a» +-Ce^

or, by separating the variab1.es

cLt~ =
(U5) 56

•L>

variab1.es
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Taking the values

the time of the recoil

the i?ean value of the moment of inertia of the mass of the

S . •— the mean angular acceleration of the gun for the jump in the

> e.

as the average valves on the basis of time, the equation

ci3 the moments ' '•

of th- moments of the forces acting upon the gun during

where / c D

point C maybe written in the following forms

gun in the firing position relative to the point C;

'AEGISTRY DUMBER
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period of the recoil

Frew a . . . a obtain the following expression for the determination

of the angular acceleration 8 t s

.. ( H G P ^Jc P

U9) 98
8

6

the

for

The value J entering into the expression (1:9) maybe calculated by 

ordinary existing methods of approximate calculation of the momentsof inertis

bodies of complex configuration

After the cessation of ths action of the forces P and K , the

>on will continue its jump, For this period the value of the negative 

acceleration 8 , by analogy with the expression (h9), may be determined as

wea

’o?
A— > CtF'

J & (SO) 59

UCT. "AORM

/

Conseauaafc fgular displacements of the gun will be equal to:

i
3t.~

ESTUCTE©
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Is the maximum value of the angular velocity of rotary movement

■3 angi ,hc action

if positive acceleratTn»C>--

the angular displacement of the $un during the time

of -fiu-t : .. ? nzsfilerat:: on

wnence we obtains

the action

4 
o

(51) 59

The time of the first period of the jump (time of the action of the force

may be found from the expression

61 &
O

i

after substitution from expression (51) of'lihe expression for 6^^ :

(52) 59
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After solving equation (52) for (9^

'XT
After substituting in expression (53) Eh® values

obtain the following expression for the determination

we shall haven G8935

(53) 59

6, and we finally

of 2

- (5b) 60

In practical calculations the time may be taken equal to the time of

the recoil ..

Knowing the angular displacement of the gun, from the simplest geometrical 

considerations we can easily determine the linear displacement of any of its 

points with reference to the line of the horizon.-

6o Reaction of the support on a monobar carriage for cases when the shot

is fired with lateral deviation of the barrel from the mean plane of fire

Lateral (transversal) stability of the gun<,

The deviation of the direction of the axis of the

the mean plane of fire is a characteristic peculiarity

bore of the barrel from 

of field artillery gun".

provided with an upper carriage making it convenient to lay the gun for direction.,

It may happen that an artillery gun with a carriage of such construction,

being completely stable during the time of the shot with the position of the

axis of the bore of the barrel in the plane of symmetry of the gun, will have

a tendency to be unstable in a lateral dii-ection during the time of fire with a I

deviation of the barrel from the plane of symmetry of the gun (disturbance of

lateral stability).. Thi^’may take plSCh both frrgtms with a monobar carriage

orovided with an u-5per carriage and in guns with split trails during fire without

separation of the latter

IL
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) MAR 49 XWU-I
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We consider the most general case when the shot is fired under an angle 

of elevation Gp O 

turns to the right by an angle relative to the plane of symetry of the gun, 

We assume that the gun is set up on a horizontal base and that it conserves

and the upper carriage, together with the barrel

stability and immobility during the time of the shot

In the time of the shot the following forces and reactions vdll act on

the gun:

%
R

1,«

— the weight of the gun in the firing position;

—a force equal to the resistance of the recoil;

&•—the moment of the

—the reactive moment fromf'W
pressure on the driving edge

'^6 Rxtf L Xff —the

tangential components of the

of the

dynamic couple;

the transversal component of the normal

grooves;

respective longitudinal, normal, and lateral

reaction of the svp ort of the spade;

N {j L !} —the respective normal and lateral tangential components

of the reaction of the support of the left and right wheels.,

We shall regard as unknowns the components of the reaction of the support

on the spade and wheels,, In their determination we assume that

1) the center of gravity of the recoiling parts lies in the vertical

plane passing through the axis of the bore ’of the barrel and located below the

latter; and

2) the

that

axis of rotation of the upper carriage relative to the lower

(pintle) is
‘fhe coordinate axes are placed ns shown in Figure 279

placed vertically,, 
_______ ______ ___ > ulnoed ns shown in Figure 
We place the axes or the moments as fol'! ows:

—parallel to the axis OX — perpendicular to the plane of the drawing

viewed from behind at the point 0r of the intersection of the line of action

of the reaction Ny with the plane parallel to the plane of support and at a 

distance from it equal to H ;

—parallel to the axis OZ — perpendicular to the plan" of the drawing

iESTRICTED
(Classification Stoap)

.. 2ow DISSEMINATION FORM FOR ID TRANSLATIONS
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ground on the spade5
w

-parallel to axis

from above at the point

lower

We introduce the notation;

considerations analogous to those

moment of the force of the weight

axis of the bore of the barrel in

ocs form । 
I MAR 49 2UU-J

through point C on axis OX;

(Classification Stamp)

viewed from the side and

REGISTRY NUMBER j PAGE NUMBER
F-2898 • 77

at point C of the application of the reaction of the

OY — perpendicular to the plane of the drawing viewed

A of rotation of the upper carriage relative to the

The angle <p will be regarded as positive with a deviation of the barrel 

to the right and negative with a deviation of the barrel to the left<.

L —the horizontal distance from the axis of the wheel up to the point 

of application of the reaction of the ground to the spade?

D -projection on the axis OX of the distance between the center of 

gravity of the gun in the firing position and the point C ; D — the value of 

the variable, changing with the change in the path of the recoil X and the

angles and a

Bearing in mind that the projection of the value X of the path of the

basis ofrecoil on the axis OX is equal to X cos

in derivation

of the gun. in

cos , on the

of expression (30) for the 

the case of the placing of the 

the plane of symmetry of the system, we may 

write the following expression for the projection of the moment of the force of 

the weight of the system relative to the axis parallel to axis OZ and passing

0<f>~ QOX COS <f>

(Classification Situnp)

.-mwaiewn
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whence

where

angles

we obtain

Do^,— is the initial 

and <p «

For the determination of

ocp

value D with X ?= 0 and the given values of

the value D we write the equation of moments s

6

where by and D & we designate respectively the distances along the axil

from the point C

rotating part, and by

rotating parts

Designatin' by Z

to the center of gravity of the lower carriage and the

Qw and Q$ — the weight of the lower carriage and the

the distance along the horizontal from the axis of the

pintle vp to the center of gravity of the rotating part, we way write

Q> &
<3 &&& j

consequently

a H

5Li£ 

^6 6
&

D’ -

where cZ

the point

OCS FORM onn .
1 hah .f>9

^>-0 :

H

Qi
6

Q 0
’'wmjwraw
Qa

— is the distance along the horizontal from the axis of the pintle to

c

DISSEMINATION FORM FOR ID TRANSLATIONS
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Figc 28 (Page 63)

Iso introduce the notation:

—the distance between the wheels

I’AGE HUMPE!?

•the projection on the axis OZ of the distance from the center of

of the gun to the point of support of the left wheel; the value r is 
(length)

also variables changing with the oath of recoil X and the angles <p o

Soaring in s iind that the projection of the value X of the path of recoil

on axis OZ is equal to X cos B:

writton in the following forms

the initial value ofwhere r' —is 

of the angles l|?

For the determination of the

the moments:

the expression foi- i' may be

■

wi th X 0 and the given values

and ys

value of X* 1" dtp we may write the equation of

rOTo6 r & >

where by r we designate the distance along the axis Z from the point of 

support of the left wheel up to the center of gravity of the rotating partso

OCS FORM .I MAS <9 ZW-i
{Clessificatiofi Stsrop)
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As it follows from the diagram

e Q

With cf) r £)

A HH r~

In what follows shall introduce the following notc.ition for sake ofwe

brevitys

CM

GS ! D USA 7: A LATlS?

//

( c.'.-.-■ ■/: S3« Si-arap)

<ct

CoS tf>

6

We

resolve

We

shift the force

into components

of resistance to recoil R to the point A and

for the axes of coordinates

represent the moment M

/? Sltf (f> j

by a vector perpendicular* to the

plane of fire, constructed at the point

parts and directed to the left relative

of the

to the

bore in

We

We

center of

direction

represent the

the direction

gravity of the recoiling

of fire

moment by a vector* directed along the axis of the

of the flight of the projectile

resolve the vector M into two components lying in the horizontal plane

resolve the vector & 0 into three components parallel to the axes

of the coordinates;

CCS FORM i 
i *9 zuy-i

(C/as^f/icciion Stamp)
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Supposing the gun to the stable and immovable, we write the equation of 

its equilibrium under the action of the forces mentioned above:

1 fti’, y j
1 = A) 
- M

0P

61°

CO$ j

SiV )

1 M BP, z j -- jM 0P Cos s/ v 4*.

] I

IZ^/?x-ZX6-Z,-4.o, |

+ =£>;

+ Q6^-M6-/?aH4-^i-Alx-
A! $ r» x * & i

" (A "^‘0 ~ X6 j
t M - O y1 1 F G P. | u ' 

Fig„ 55 (Page 65)

Hence- we obtain six equations for the determination of the seven unknowns

K^6’TX6>1X6'1’. > Na ‘L, and L4 •

However, the reactions JZ and may be considered as forces of 

cohesion of the wheel (or caterpillars) with the ground and proportional to the 

normal reactions N, and N „ » The coefficient of proportionality will be Z C»4>

iw^Sw'

orq corm (Classification Stamp)
j MS 49 2.00-J DISSEMINATION FORM FOR ID TRANSLATIONS
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ths coefficient of cohesion ft of the rim of the wheel with the base on which 

the gun is placed, Under these conditions the number of unknowns in the system 

of equation (55) is reduced to five. For the determination of the reactions

L? and we have two equations?

Z z - M A/ j > 

Z^ y ~ ft A/-X
(56) 66

The value of the coefficient of cohesion depends on the construction of

the tires and the character of the ground forming the base. In the practice

of designing tractors, the coefficient of cohesion with the ground in. the

transversal direction ^-4 is taken equal to 0,6 — 0,8 of the coefficient 

of cohesion in the longitudinal direction , Below in Table 2 we give the 

values of the coefficient ft for ballon tires and caterpillars with various 

kinds of ground. In drawing up the table we have taken ft 0,7 (p 0

COEFFICIENTS OF COHESION Ir THE TRANSVERSAL DIRECTION

Table 2 (page 66)

CHARACTERISTICS OF THE BASE BALLOON
TIRES

CATERPILLARS

As phalt --------------------------- --------------- ■— ------

inn o

Smooth country roads

dry clay ground---------------————-

dry sandy ground---- ------------------- *---- —

dry black earth—-—-—

Moist meadow, mown---------------- ----------—

Moist meadow. r>ot mown----------------- —- ------

Moist stubble---- --------------------------------------- -

Tillable ground that has been lying idle—-

Freshly plowed field---------------------•------- •——

0,6 

0,5 

0,h 

0,5 

0,h 

0,1? 

Oj?

0,3

0,7

0.8

0,6

0.8

0.1?

0,6

0j?_

o,5

CCS PORM
I MAft 49 2004 DISSEMINATION FORM FOR ID TRANSLATIONS
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By solving simultaneously the equations of the system (55)9 we find the 

unknowns N. ■ Mz' A/X6 • L <e> > L, La ■
The conditions of lateral or transverse stability is written int’hhe

following form?

(57) 66

The conditions, however, of transversal immobility are determined by the

resistance of the ground to the foi-ces L< and L#

From the second equation of the system (55) we have?

N,^N^ /^!-Q6 ~A/Xfo , (58) 66

By substituting the expression (58) in the fourth equation of system (55)

we find the expression for

OK

>6
Q<. '£?'y

z

rs p, l M

(59) 67

From the third equation of system (55) we have?

Z.; *£.
‘X6 » (60) 67

from the other side, on the basis of the sixth equation of system (55) we may

write?

-2
0 (61) 67

OC5> FORM .
t MAR 49
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as a result of the presence of reaction of the rotating projectile«

2» The pressure on the wheel opposite the direction of the

is increased

3o The case of fire with

position is more dangerous for

It

unstabl

6.

L

turn of the barrel to the right

lateral, stability

A gun stable with the barrel in the middle position may

with lateral deviations of the barrel

PAGE NUMBER

turn of the barrel

of the middle

prove to be

With an increase in the angle of elevation, the stability is improved

The component of the moment of the dynamic couple tends to turn the gun

around the pointof si pport of the wheel opposite the direction of the turn of

the barrel

7« The lateral stability of the gun is better at the 
because in this case the moments M and are equal

In concluding our consideration of the problem of the

end of the recoil

to zero

lateral stability

of the gun we shall introduce the express]on for the determination of the 

limiting angle of transversal stability of the gun L^np t that is, the maximum 

value of the angle <~p at which the gun will still be stable in the trans­

versal direct!ono

For the determination of the normal reaction on the right wheel we obtained

the expression (63) s

/v . ??z (.a /y-A/; - z. a// -A/Xg 6,

_—....................

In the limiting case with riP

numerator the expression (63) is equal to

In further consideration of the case

turn of the barrel (the rotating part) on

CCS FORM , 
1 MAR Z19 "AM

6

that is, the

zero

we shall neglect the effect of the

the change in the values of r and

{Classification Stamp}
DISSEMINATION FORM FOR ID TRANSLATIONS



DECLASSIFIED
' Authoritv(WpffS(5c>C

(Classification Stamp')
■ G3 13 USA T?XNSLWlGtt

^SSTRICTW
REGISTRY NUMBER

F-2898

D, that is, we shall suppose:

o cp

0 (p 4

We substitute in the numerator of the expression

1 x6 ano Nxg respectively from the expressions (62)

it with zero, and also bearing in mind the expression

(63) ths

and (£9)

(67)? we

PAGE NUMBER

88

(67) 68

values of

and by equating

ray write:

— M /); ’ gp, y "*“4 ““ u

(68) 69

After the substitution of the values (?x.- /?z>^.My.K-MaPiX 

in the equation (68) and appropriate groupingof the membersM ~ o^n-cL kA 
■ *GP,y ■ 
we shall haves

cos CjJ„p

OR

OCS FORM rtnn . 
J MAR J! 9 -4JU-!

[(^f /?+MaP)«Sf t Mn]

H*nP =

COS [jp

is--6p ^]gos<p-Al) s/v 9>flP
- ■ i ' ■
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J,'* [(AH

6
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F-2898

PAGE NUMBER

89

Z3 nr—
■£~

# /?/-/V0p)cos<p-^M

O & (M dL T~Z V^P L > 5/V <p ,

we arrive at the well-known trigonometric identity:

&'v<rOp
Wnp 

the solution of which gives the following dependence of the angleAon

constants <*-

QA.CGOS —7=^
1 np l/cc* a

7c Reaction of the support on the carriage with split trails..

We shall consider the most general case, when fire is conducted

the

(6?) 69

under an

angle of elevation ?>• O , and the barrel together with its rotating

part turns by an angle Lp relative to the plane of symmetry of the guno

We assume that the gun is set up on a horizontal base and that it conserves

stability and immobility during the time of the shot

We multiply the weight of the gun in the firing position Q$ by two 

components: —weight of the wheels and the axle and Qj^ —weight of

the carriage and the barrel without the weight of the wheels and axle, that is

we take:

6 <4C

Then, during the time of the shot, the following moments and forces will

act on the carriages

OCS FORM onn . 
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Vie resolve the vectors of the moments M =■ P^fcand W into components 

parallel to the coordinated axes:

= 5wcp)

^»P,X J - MQp caspeos 

- f^Bp SIV f> ;

Mgp^ f sin </>.

'We introduce the notation: 
.p.

L --horizontal distance from the line of support of the wheels to the 

line O# C & » passing through the point of application of the reaction of 

ground on the spade;

D —distance a long the axis OX from the center of gravity of the 

of weight up tOjt^^ine Cz C & ;
<=£•'<30-lx- MorizontoJ/Trom the axis of-,rotation of the upper carriage to

-^—distance between the points and ;

-^—projection on the axis OZ of the distance from the point of

the

mass

the line;

x-j
KJ —

KJ = 
00 =

KJ — 
y© _ 

oi

application of the reaction of the ground on the left spade to the center of 

gravity of the mass of weight Qjtc»
K —distance along the vertical between the line G ( Cs and the point

Ao

In addition to this, we suppose that

1) the point of application of the reaction of the pintle lies in 

the plane passing through the axle and the line of support of tlie wheel;

2) Hhe axis of the ointle is placed behind the axle0

Let us note also that the values L,' and cb are constants depending 

upon the constructional dimensions of the carri.age0

.......... /BSTjMf&jin
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Just as in the case of a monobar carriage, the value H is determined 

by the expression (see figure 29):

/-/=(ArAi)pt-c^> t Hu. r ah

The value D and r are determined by the functional relations:

D - D>0^~~'A c-os <p y>. ;

A/ '-A-'o,f “ X. COS </> S/N <f>

where D — the initial v’alue of D with X 

of angles

Q& 

amuM**’**™

0 and the given values

and <p —■» is determined by the expression (see figure 28)

D Qi " ZH C0& ^0^,

where by Q we designate the weight of the lower carri age without the 

weight of the running parts of the carriage (wheel, axle cushioning), and by 

D — the distance along the axis OX from the line C( UP t130

center of gravity of the lower carriage without the runring parts..

With Cp ft 0

D'af = Do r ~ OH i- (db - ^6)•

--the initial value r with X ==■ 0 and the given values of the ■ 

angles Cp and cp —» is determined by the expression:

ju _4 2ji (4 A s/w' '
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with Cp ~ O

a

( stationary)
Since the piece is assumed to be stabl.6 and immovable, we may regard it

as being in equilibrium under the action of the forces and moments mentioned

above

of

it

fe draw up the equation of equilibrium;

0%.

J

JZC

r s z »6P>X )

.1di- die

—' A

™ 7" _
/ Qi 3 <£

6 AX

A 0p?y

Since the number of unknowns is seven —

and and. the number of the equations

^6 > , T, , T* ,

of equilibrium six, the problem

determining the reaction is statically indeterminable and for its solution

is necessary to introduce still another condition., We take this additional

condition, in accordance with the proposal of General Ao Ao Tolochkov, in the

form of a functional relationship between the lateral components of the reaction 
of the ground on the spades Lj and 15, assuming that the

reactions L; and are inversely proportional to the distances to the

plane of fire from the ?oint of support of the soades C., and , which

we my replace by way of anoroximation by the relationship

OCA FORM , 
■i MAR P) 2D0-I
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Z-4 -S/Vj. , , ,

z i ■$'* A,

where j3f and jS^ are the angles between the plane of fire and the middle 

planes os the trails (figure 31),

This functional relationship (71) is given by General Tolochkov without 

derivation,, It may be derived if we imagine the lower carriage to be in the 

form of a flat frame and employ the methods of structural mechanics, The latter 

circumstance enables us to consider this solution of the problem as sufficiently- 

substantiated with the initial assumption of absolute rigidity of the ground and 

the ’’face casing" of the carriage.

Fig, 31 (Page 7h)

We obtain the expressions for the reaction by solving the system of 

equations (68) in combinations with the condition (71) in the following 

sequence.

From, the third equation of the system (68) we haves

Z_ - ■==■ /?z •) <n) ?i>

further, on the basis of the sixth equation of the system (68), we nay write;

7" = M I- <73)71
----------nQptyT ■
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By substituting the expression (72) in expression (73) we shall have:

By eliminating from expression (7it) the value determined from the 

first equation of the system (68):

we obtain the following express! on for the determination of T } :

or, bearing in mind that

where y3 — is the angle between the axis of symmetry of the carriage and 
the direction towards the point C} QaJ) fro5n point j3 (figure 31 )0

C ~ -Z "'M 6(5 y Jf'). (76)75

By substituting the expression (76) in expression (75) we, obtain the

following expression for the determination of T :

77 = T ^4~ C^/ ^eP> y -7 J • ™ «
On the basis of the additional condition (71) we may write

CCS “OR>4 nrtfLi 
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The value of the reaction N^ may be even less than zero, but in a

stable gun its absolute value should be less than the weight of the wheels

99

and the axle, because it is only in this case that the wheels will not separate

from the ground (in case of non~-elastic tires on the wheelj)

CHAPTER II

RECOIL OF THE BARREL OF THE GUN

1. GENERAL CONSIDERATIONS

As was shown earlier, one of the problems of the theory of carriages is

the determination of the law of movement of the separate parts of the artillery

niece, taking place under the action of the forces and reactions coming into

play when the shot is fired, in particular the determination of the elements

of movement of the recoiling parts of the gun

Generally speaking, this problem may be solved by integration of the

equation of the movement of the recoiling parts;

'<5 KH

But for this purpose

the resultant forces

it is necessary first of all to know the law of change of

of the pressure of the powder gases on the bottom of the

bore and the forces of resistance to recoil R in function of time

The law of change of the force of resistance to recoil is generally

determined in the desinging of the carriage, in keeping with the requirements

which are made of the gun desinged, in the form of a relatively simple

functional relationship, convenient for integration of the equation of movement

of

of

we

of

the recoiling parts in finite form

As to the resultant forces of the presure of the powder gases in

the barrel during the time of the movement of the projectile along

will say that as a result of the absence of a solution of the main

the bore

the bore

problem

interior balistics in a finite form in function of the time the law of the

OCS rOHM onn i 
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changes of the force P..,, cannot be presented directly in a form convenient 

for integration of the equation of movement of the recoiling parts <.

The problem of the integration may be solved by numerical methods, but

this is not always convenient because its renders difficult the investigation

of the functional relationship,

In

the law

In

view of this, one proposed a number of approximate methods of expressing

of changes of ths force depending on time.,

1896, Colonel Durlyakhov of Russian artillery proposed to replace the

true curve of the change of the force P^(4 by a broken line (fig., 32)„ For 

the construction of the broken line it is necessary to know from experience the

values fi! , / and ")/"<> ^he force of pressure of the powder gases 

on the bottom of the projectile and on the bottom of the bore is taken to be

identical

Sucha method of expressing the law of change of the force Fp-'n- gives a 

distorted picture of its change in function'of time, but it gives the same

value of the impulse of the force P as with the real law of its change,.

Figure 32 (page 78)

In 1900, the French artilleryman Vallier proposed the following formula for

the expression of

jectile along the

R

the force

bore ?
Kh' in the peri od of the movement of the pro­

I — X?
-T\P
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when p is the index of "progressiveness” /<>

This formula reflects the real lav/ of the change of the force with 

greater precision than the simplest model of ^urlyakov0 The degree of approxima­

tion to the actual law depends upon haw successful we are in selecting the 

constant parameters and o The integration of this expression does not 

present any difficulty, but the general functional relationships are rather 

unwieldyo For simplification and speeding up the calculation, Vallier drew 

up a table of auxiliary functions*

Finally, we may point to the method of the analytical expression of the 

law of change of the force proposed by Prof. Grodsky <> Proceeding from 

the fact that the separate sectors of the curve expressing the effective law 

of change of the force agree very closely with a certain parabola of the 

second degree, Prof., Grodsky proposed to express the law of the change of the 

force P^ffwith three members of the second degree in function of the time 

't the coefficients of which are different for the different parts of the

diagram (graph)..

As the basis of the method we take the results of the solution of the 

main problem of interior balistics in function of course of the pro;jectilec 

The difference in pressure on the bottom of the bore and on the bottom of the 

projectile, and also the influence of the resistance of the grooves are taken 

into account by the introduction of appropriate coefficientso

The method of Profo Grodsky approximates very closely the effective law

of change of the force but the functional relationships obtained are 

rather cumbersome and the process of calculation is labor-consuming0

From a consideration of the various methods of analytical expression of 

the law of change of the force P^^ we find that no one of them is of practical 

value, because it either does not give the required accuracy or, if the

accuracy is satisfactory it leads to cumbersome functions and requires labor 

consuming calculationsa
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Hence, for determination of the elements of movement of the recoiling

parts of the gun wa shall apply below to the system of recoiling parts

projectile — charge the law of amount of movemento This makes it possible,

102

by using the tabular methods of solving the problem of interior ballistics and

avoiding direct integration of the equation of movement of the recoiling parts,

for us to obtain in a relatively simple manner the necessary functions for the

time of the movement of theprojectile along the bore0 The intermediate stage

in the transition to a consideration of the effective retarded recoil (”brake

recoil”) is the consideration of the so-called free recoil, by which we under­

stand that recoil of the gun while the shot is being fired when the recoiling

parts, projectile and charge, are under the influence of the

internal forces alone, namely, the forces of pressure of the

acting in the bore of the barrel and the force of resistance

of the projectile and charge

practice if we force the gun

horizontal surface, when the

action

powder

of the

of the

gases

movement

along the borer. Such recoil may be realized in

to recoil during the shot along a well-polished

friction between the latter and the recoiling

and the force of resistance of the air may be neglected in comparison with

force of pressure of the powder gases6

parts

the

’Ab shall now

force of pressure

value Po s S|%

consider the process of free recoil„ At ths moment when

of the powder gases in

called the force of

overcoming the resistance of the cutting

the

the bore of the barrel reaches the

energy of translation, necessary for

of the driving band of the projectile

in the grooves — the projectile is set in movemento Simultaneously with the

projectile, the recoiling parts of the gun also begin to move, and in proportion

as the pressure of the powder gases develops and the projectile moves along

the bore, the velocity of the recoiling parts will increase

After the departure of the driving band of the projectile from the bore

of the barrel the powder gases, escaping from the bore, create a reacting force,

which, acting still for a considerable time, increases perceptibly the velocity
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of the recoiling partso

If after the cessation of the action of the powder gases it is possible 

for the recoiling parts, in free recoil, to trove farther, this movement would 

take place from inertia at the constant velocity which the recoiling parts 

acquire at the moment of the cessation of the escape of powder gases from the 

bore of the barrel0

The equation of the movement of the recoiling parts with free recoil, or 

simply the equation of free recoil, is written in the following form?

Qsi. dLt =• i 'kw

where L is the path (distance travelled) of the recoiling parts with free

recoil or the length of free recoilo

The theory of carriages with free recoil considers the movement of the 

recoiling parts during the time of action on them of the force of pressure of 

the powder gaseso This action is usually broken up into two periods; the period 

of the movement of the projectile along the bore and the period of the subsequent 

action of the powder gases, beginning at the moment of the departure of the 

projectile from the bore (and, to be more precise, at the moment of the de- 

parture of the driving band from the grooves) and terminates when the pressure 

in the bore of the bai*rel is equal to atmospheric pressure,.

With effective (’'brake” or retarded” recoil the movement of the recoiling

I
 parts during the time of the action of the powder gases on the bottom of the 

bore takes place under the influence of the resultant forces P{< and of the 

force of resistance to recoil R o The latter is made up of the forces of 

resistance of the recoil brake, the counter recoil, and the friction of the 

’’guide cradles” and of the resistance in the tightening devices of the 

counterrecoil mechanism (gaskets and collars),.

After the end of the period of the secondary action of the gases the 

movement of the recoiling parts will take place only under the action of the
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force of pressure of the powder gases in the bore and the force of resistance

of the grooves5 the third component — the force of friction of the powder

gases against the walls of the bore is not taken into account, because of its

indeterminate character

In keeping with the assumptions made for interior ballistics we shall

suppose that under the usual conditions of fire from a rifled gun the movement

of the projectile will start when there is generated in the powder chamber of

the barrel, as a result of the burning of a part of the charge, a pressure

sufficient for cutting the driving ban^ into the grooves of their full depth

This pressure is called the pressure for overcoming the inertia of the projectile

(force of energy of translation) and is designated by p & * The gradualness 

of the cutting and the growing resistance of the driving band are usually

taken into account, on the assumption that the forming of the projections

the band takes place instantaneously when the pressure reaches the value

not

on

P*
Since with retarded recoil the value of the force of the initial resistance to

recoil is somewhat less than the initial value of the force P^^ » P& , and 

with free recoil is generally absent, then, sinultaneously with the beginning

of the movement of the projectile, the recoiling parts of the gun start to move

under the action of tine resultant force P^u, which may be considered as the

difference between

the barrel and the

for the resultant

where P is the

OCS FORM s 
5 MAR W 2W-J

the force of pressure of the powder gases in the bore of

force of resistance of

may be written in

pressure of the powder

the grooveso The general expression

the following form?

(85) 81

gases on the bottom of the bore of

the barrel at the given moment?

is the area of the transversal section of the bore taking into

account the grooves;

H
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is the force of resistance of the grooves
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Interior ballistics gives the following expression for the force of

resistance of the rifling to the progressive movement of the projectiles

for rifling of increasing twist and

for rifling of constant twist, where

(86) 82

ci H

a
/

J

r»
*5

(87)

(i88)

(89)

82

82

82

In the expressions for the coefficients /f^pand R^we have designated?

X •— coefficient, depending upon the type of projectile? for a carriage­

testing projectile X - for piercing thick walled projectiles

X •- O»56 and for high explosive thick walled projectiles^ -a On 6h 0

angle of twist of the rifling with the given pathOoSS’CCO;# and 0^

of the projectile along the bore, at the beginning -of the rifling and at the

muzzle section?

L p— length of the rifled part of the here of the barrel., 

The value of the coefficient X calculated for different values of /I.

and a length of the course given in table 3

belowo
The value of Cc for the case of the parabolic rifles^..'

by the equation

bWKN nnn i I HAS 49 2UU-I

s determined
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changes from zero to L ^p S where (X

bottom of the projectile to the front part of the

Hence, the expression for P . may be rewritten Kvr

rifling of increasing twist and

■ifling

Since

account the

PAGE NUMBER
10?

is the distance

driving band

in the following

(90) 82

from

forms

(91) 82

(92) 82

of uniform twisto

where

pressure on the bottom

is a certain

of the fore in

coefficient taking into

excess of the pressure on

the bottom of the projectile, we may write the followings

CCS FORM orn ! 
t MAS W J.W-1
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TABLE FOR DETERMINATION OF COEF‘FICIEET /Hp

A.
A 0o$0 O.$6 0.61| 0.68

18 0o0327 0.0036$ 1.0U6 O.OlxlxO

19 0o0303 0.0338 O.O38U 0.01x08

20 0.0281 O0O3H1 O.O3$7 0.0379

22 0o02k6 0.027U 0.0313 0.0331

21> 0.0218 0.02U3 0.0277 O.O291x

26 0.019$ 0.0218 0.021x8 0.0263

28 : 0.0176 0.0197 0.022lx 0.0238
>■

30 0.0160 0.0179 0.02QU 0.0217

32 0.01U7 0.016!t 0.0188 0.0199

3U 0.0136 0.01$2 0.0173 0.0181x

36 0.0126 o.oiUi 0.0161 0.0170

38 0.0117 0.0131 0.01$0 0.01$9

| 1x0 | 0.0110

for the case of rifling of increasing twist 

e.- x (1 - V > - *-1

and for rifling of constant twists 
1 / ' fa • \p <Jp ( | j

.siESTRI

0.0123

9

? 7n tt9,

:stA

0.011x0 0.011x9

(93) 83

(9W 83
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We shall find the expression for the coefficient 4 , taking

the functional relationship between the pressure on the bottom of

pressure on the bottom of the projectile 0 For

I
into account

the bore

this purpose

we make use of the law of "amount of movement", applying it to the system of

recoiling parts —. projectile — charge, with retarded recoil, which may be

written in the following form:

where V

ur 
l<

l

i

I 

j

o

is

av* m' zr tr (95) 8h

the velocity of the retarded recoil

amount of pressure of the charge;

force of resistance to recoilthe

using the hypothesis of Piober whichthej We find

the velocity of the movement of the products of combustion and ofassumes that

parts of the charge in the different sections of the initial airthe unburned

in accorcance with the linear law, and that the velocity of thespace change

particles of the charge in direct contact with the base of the projectile is

equal to the velocity of the projectile h. and the particles of the charge in

direct contact with the base of the bore, is equal to the velocity of the "last"

velocity is graphically represented by the sloping straight line represented in

Figure 33

<LK 
expression for

(velocity of retarded recoil). Then the law adopted for the change in the

absolute velocity of the projectile

ocsform onn. 
: cm 49 2UU-S DISSEMINATION FORM FOR ID TRANSLATIONS
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d KHaving substituted this expression for —r-r~ in the equation for the amount 
a l

of movement (95) we may write:

(101) 8.5

As one can see from equation (101), with the assumptions made by us, the

phenomenon takes place as if one half of the mass of the charge moved with the

gun and the second half with the projectile

Here we may note that this formulation pertains only to the external

form of the equation (101)o In reality, if we designate the abscissa of the

point on the axis of the bore at which the absolute velocity of the particles

of the charge is equal to aero by /)L o , then on the basis of equations (96)

•1

.:

we may writes

whence

and

the

and

Hence, it follows that

point is equal to

* 1/

o

the mass of the charge

M —I— ,
W-'fr lz

that located to the right of the pointsis equal

located to the left of

to

In equation (101), by removing M a from the parentheses and placing it

CCS FORM om s 
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with the multiplier and removing M from the parentheses and placing it

5

(fl O' 
m

with

or

......, dwmultiplier ■•■ -—
a c

wo may writes

— = /p (1o2)86

^0 7t ~ (Z.S- Ji. “/?y • (103)86

Considerings for simplification of further derivations, the case of 

rifling of constant twist, we have the following on the basis of the equation 

of retarded recoil and the expression (96)s

= -/?. (10b)86

In addition to this,

m, ~ 5p - r - - /* sj> - (105) 86CH * "HP S^cH

Having substituted expressions (10U) and (10£) in equation (103) we shall 

have

= (10S*)86

or, solving for PKK , after transformation 

fz 

(106) 86
-^■HP ■$; )]} ■

I —■■.............................................. ...........M ■ 1 ■ J
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p

. u
Supposing in view of its very small value that 0„5 “Jvf" — 0, we obtain

the following expression, establishing the connection between the pressure on 

the bottom of the bore PKH and the pressure on the bottom of the projectile

CM —

or

' (108)86

If we consider the phenomenon as taking place in such a way that the force 

of the ballistic pressure acting on the transversal section of the bore of the 

barrel, where the absolute velocity of the products of combustion of 
is equal to zero ( ~ ) s communicates to the mass f / /

the acceleration XX , then the first member of equation (102) may 
d t 

represented as follows?

= Pb 5P-k*» &PcH - R,

and the second member —

the powder

°’5X)^

be

(109) 87

(110) 87

where, ft is the ballistic pressure obtained from a solution of the main 

problem of interior ballisticso

By substituting expressions (109) and (110) in equation (102) we shall

AES.TMCTB®
OCS FORM aaa t 
1 MAR 49 ZlW
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7n " ) Hp) ”

from which, after transformation, we obtains

It-0,5- ~ (>-hHp c/r

that is, an expression analogous to expression (108)..

Since the expression (108)

pressure P ( and the pressure

-J- , as not influencing 
' Io

PAGE NUMBER

(111) 87

establishing the connection between the

P , obtained by neglecting the small value C}1

essentially the value of then, in the

solution of the practical problem we may consider P s. P, that is, suppose

the pressure P, obtained from the solution of the main problem of interior

ballistics to be eqxial to the pressure on the bottom of the bor’So

Hence, the coefficient /z, , taking into account the excess of pressure

PkH over pressure P^H , is determined by the expression

or, neglecting the lvalue ofX^p 9

Talcing the

for the presure

The latter

coefficient of

OCS FORM 
i MAR 49

ftp (112)

id
g 
0

(113)

value Ji, in accordance with expression (113), the expression

on the bottom of the bore may

functional relationship

equal to 0oJ?, is

CH

be witten as followss

is called the formula of

(Uh)

87

87

87

called the coefficient of Piober

Sarro, and the

{Classification Stamp)
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The expressions (110) and(llh) give results close to what we actually 

have, on condition that the diameter of the bottom of the powder chamber differs 

little from ths calibre of the barrels With a great difference between the 

diameter of the bottom of the chamber and the calibre of the barrel, as Prof„ 

Vo Eo ^lukhotsky has shown, the expression for the pressure of the powder of 

gases on the bottom of the bore will be the following

(us>a®

or

(116)88

where d the calibre of the barrel, j

d — the diameter of the bottom of the powder chamber <> u i
The curve of the changes of the force P r<H in the time of the movement

of the projectile along the bore is represented in Figure 3ho

Figure 3h (page 88)

3„ Period of secondary action of the gasesn

We shall now consider the expression for the resultant P^ during the

time of the secondary action of the powder gases□

OCS FORM „nn . ! MAil 49 XUO-I
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I

The nature of the force P^ during the time of the secondary action 

:: differs from the nature of the same in the time of the movement of the pro-

i jectile along the bore* After the departure of the driving band of the pro-

jectile from the bore of the barrel* the powder gases, escaping to the outside, 
i 

still continue for some time to exert a reaction effect upon the recoiling 

parts, perceptibly increasing their velocity.-, The reacting force, created by 

the gases escaping from the bore of the barrel, also determines the value of 

the force Pin the period of the secondary action of the powder gaseso

The theoretical formulas for the determination of the force PKl^ in the 

period of the secondary action (as for example that of Prof* Vo Ea Slukhotsky) 

derived by assuming that the escape of the powder gases from the bore of the 

barrel in the period of the secondary action takes place as if the section of 

the bore of the barrel at the mizzle face were the smallest section of a nozzle.. 

In addition to this, in the derivation of the formula one did not take into 

account the velocity which the powder gases have in the bore of the barrel 

before the departure of the projectile, and the process is supposed to have been 

established* The assumptions made distort the true picture of the process*

This forces us to adopt some approximate empirical expression for the law 

of change of the force P^ in the period of the secondary actionc

The simplest expression of the law of change of the force during the

period of the secondary action in the form of a linear functi on of the time 

was proposed in 1900, simultaneously by our artilleryman Durlyakov and the

French artillery man Vallier* The linear law of change of the force P, .. in »< H
the period of the secondary action is called the law of Durlyakov-Vallier and is

expressed analytically by the function

p = P / !~J-\ 
kh ' a (.' t')'

I
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is the time, calculated from the beginning of the period of the

secondary action;
co

</>«'■ 
m 
*

R ~ SP

I' —the duration of the period of the secondary reaction;

—the force of pressure of the powder gases at the moment of the

departure of the projectile from the bore

The duration of the period of the secondary reaction, with the linear law.

is determined from the condition of constancy of the impulse of the force

P,.u with ths linear and effective law of changeo ^he linear law ’’minimizes by ’s H
several fold” the duration of the secondary action of the powder gases ard

does not express the effective character of the change in the force o

In spite of this, the law of Mtrlyakov-Vallier, up until lately, has been

extensively used in

At the present

the practice of designing

time we are considering the problem of rejecting the linear

. .. in the period of the secondary action and the adoption

of another more precise one reflecting the actual process of the change of the

law of the force P

force P in the period of the secondary action., 
K H

Profc, Cxo Do Grodsky proposed the parabolic law, which may be represented

analytically by the function

(118) 90

Such an expression of the law, reflecting more correctly the change of

the force ?kw in the period of th® secondary action, has a defect in that it

also gives a reduced value for the duration of the period of the secondary 

action, exeeeding by only £0% the time t ‘ s determined from the law of

Durlyakov-Vallier
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Figure 35 (page 90)

A more nearly perfect analytical expression of the change of the force 

in the period of the secondary action was proposed by Rear Admiral 

(engineer) Bravin in the form of an exponent function

£
P^^ ~ A £ > (119) 90

A ti °

where is the base of the Naperian logarithms $ 

jj --the parameter of the exponent functiono

The duration of the period of the secondary action and the value of the 

parameter b are determined from the conditions of constancy of the impulse 

of the force with the actual law of change of the force and the law 

expressed by formula (119)? giving the conditions of the pressure in the bore 

at the end of the period of the secondary action.

The change of the force J? in the period of ’the secondary action with 

the linear law of Burlyakov-Vallier, with the parabolic lav/ of Prof* Grodsky, 

and with the exponential lav/ of Prof. Bravin is shown in Figure 35«

From now on we shall take as a basis the exponential lav; of Prof. Bravino

Taking into account the extensive employment, in actual practice, of the linear
I

law of Duriyakov-Vallier, in the derivation of the functional relationships
8

j for the period of the secondary action, we shall give them both for the law

■i of Profo Bravin and for the linear law of I^urlyskov-VallieroI
The form of the curve of the change of the force P., u for the time of

the action of the powder gases on the bottom of the bore is represented in

oct? FCIJM . ................... ..... (.Classification S
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Legend? 1.

2

3

Period of action of the powder

| PASS NUMBER

119

gases (first period of retarded

recoil)

Period of free recoil

Period of free recoil

3o Free recoil

io J'irst period of free recoil.

As we have already stated before, we are to understand by free recoil that

recoil during the shot when the recoiling parts, projectile and charge, are

subject only to the action of the internal forces? the forces of pressure of

the powder gases and the force of resistance to the movement of the projectile

along the bore, that is, recoil without braking with an angle of elevation

Besides, no external forces act upon the recoiling parts in the

direction of the recoil

For the determ?nation of the elements of movement of the recoiling parts

in^fee first period of the free recoil we apply the law of conservation of the

’’amount of movement”

We shall recall

that with respect to

OCS FORM oAna

to the system? recoiling parts —• projectile — charge

that before the shot is fired the system is at rest and

th© system considered the fore© P^ is an internal force
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Hence, on the basis of the law of conservation of the "amount of movement" 

we shall see that the sum of the amount of movement of the recoiling parts, 

projectile and charge, during the time of the movement of the projectile along 

the bore is equal to zero, that is,

— /I o W + t K - 0 . (120) 91

Here our notation is as follows?

is the mass of the recoiling parts 5

V/ —the absolute velocity of the movement of the recoiling parts with 

free recoil5

—the mass of the projectile?

-'-the absolute velocity of the movement of the projectile?

--the amount of movement of the charge at the moment considered,>

shall take the hypothesis dealing with uniform distribution of the 

burning and unburned parts of the charge in the initial air space and 

that the velocity of the particles of the charge changes from W

at the bottom, of the bore to LeT at the bottom of the projectile, in accordance 

with the linear lawo On the basis of the reasoning employed in deriving ths 

expression (99) for the amount of movement of the charge incase of retarded

7/1 -

We

mass of

sup ose

recoil, we may obtain the following expression for the amount of movement of 
i

the charge in case of free recoils

.W — W
7\ ~ F ——— - (121) 92

Substituting this value of K in the equation for the amount of movement
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From equation (122) we obtain the following functional relationship

between the velocity of the recoiling parts W with free recoil and the 

absolute velocity of the projectile in the period of movement along the bores

IV = (123)92
y- <3 r ft

Bearing in mind that the velocity of free recoil W is equal to the first 
d /- derivative from the length of free recoil on the basis of time ~t£’ , and that G

the absolute velocity of the projectile U' is equal to the first derivative 

from the absolute path of the projectile <Z on the basis of time 

may write on the basis of expression (123)s

dL = </*,
^1, + of p.

whence, by integrating the left and right parts in the limits from 0 to L 

and from 0 to X respectively, we obtain the following functional dependence 

of the path of the free recoil on the absolute path of the projectile?I

/ - (,2W c.

In order to be able to make direct use of the results of the solution of 

the main problem of interior ballistics, which gives a connection between the 

relative paths and the relative velocities of the projectile, we introduce into 

: expressions (123) and (12U) the relative velocity zV' and relative path

(distance), instead of the absolute velocity of the projectile W and its 

absolute path // 0

!
For this purpose we make use of the equations of mechanics connecting the 

elements of movement of a body in absolute and relative movements, applying 

these equations with respect to the charge?

I
&Z-/zr -j- V/k (125)93

......................... ................ ......-......
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<n®'~
5 -i 
tn =

(126) 93

^y substituting in expression (123) for the velocity of free recoil the

value of the absolute velocity of the projectile (129)s may write 2
tn
I OO'

Mo 4-

£_E. \/f

whence we finally obtain?

T'r't f 0 » J

Analogously, we may obtain the expression for the path of the free 
as a function of the relative path of the projectile </ ?

By substituting the masses

following final expressions for

w.

L

(127) 93

recoil

(128)

of the respective weights, we obtain the

the calculation:

T
(129)

93

93

(130) 93

For the moment corresponding to the maximum pressure of the powder gases in

the box’® of the barrel P we have the following expression for the velocity 

and the path of the free recoils

£>■ r
(131) 93
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</)ov 
m

+ O /x (132) 93

For the moment of departure of the projectile

we may write in a corresponding manners

Here the index

from the bore of the barrel

hA = o

c)

designates

3 (133) 9h

the maximum pressure of

values corresponding to

bore of the barrel

the powder

the moment

jl.------- :-----------Z % •
Qo i-0

(13h) &

the values corresponding to the moment of

gases in the bore, and the index 3 the

of the departure of the projectile from the

Expressing the velocity of free recoil at the moment of departure of the

projectile from the bore by the initial (absolute) velocity of the projectile

we my writes

Qo F O (135) 9b

or

the

neglecting the magnitude 0o5 (v in comparison with Qo in the denominator;

IVa = (135a) 9b
o

The duration of the first period of free recoil is equal to the time of 

movement of the projectile along the bore t % o

2O Second period of free recoil

a) The exponential law of change of the force PkH* shall now

'■ '’consider the method of determining the elements of movement of the recoiling

PCS FORM . ) MAP. 49 2W-J
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Bearing in mind that V/ «■ on the basis of the equation (139) we may

write 2

t

(UO) 95

By integrating the differential equation (IhO) in the lirits from L

to L and from 0 to 11 we obtain the following expression for the length of

the free recoil in the period of the secondary action?

X
bj j _ (iia) 95

In considering the free recoil in the period of the secondary action we

shall usually be interested in the elements of movement of the recoiling parts

at the end of this period, that is, for the moment of time

velocity of the free recoil reaches its maximum magnitude 
Supposing that in formulas (139) and (Ihl) t" ~ t # .

following expression for the determination of the velocity

when the

we shall have the

and

(11*2) 95/ —
}

(11*3) 95

As to formula (lh2) for the determination of the maximum velocity of the

empirical formula for W,

the length of the free recoil L k at the end of the second periods

In practical calculations, however, and in investigations, we sue the

7-e

of recoil

free recoil we will say that in practical calculations it is not used

In further theoretical derivations we shall use it as an auxiliary,

ocs form «nn i ! MAR 49 2UU-!
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For we have the functional relationship (135a)

^4 11 o, r
o

Q

By substituting this value in equation (146) we obtain:

f U&dt ~ "'■s' ~
1»> O Q (147) 97

In the

we have U

persecond

boreo The

integrand of the expression of the right part

the velocity of the escape of gases and

The velocity U depends upon the

mass escape per second £ depends

area of the cross-section of the bore, and on

in the bore

Bearing in mind that U and

their sign, we may, for the moment

action, remove from under

with their mean (average)

but for the

Hence

or, taking

CCS FORM onn | 
J MAR 49 ZUU-i

interval of

pressure

upon the

of equation (lh7)

6

of

the mass

the gases

velocity U

discharge

in the

on the

the density of the powder gases

8

of

are

the

the sign

values

- ft£cp

time t, ~

we may write:

of

In

the

certain functions of time, retaining

end of the period of secondary

integral the magnitudes 6

this case we obtain

cf> o
O

and U

t Z we have:

cp

Q o

CP o

(149)

(150) 97

(148)

97
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where Y is a certain coefficient,.

Designating

we obtain

/TAArf, /\ U O

o
(151) 97

o
o

that is, the formula (12j.Lt)

The coefficientY , entering into the expression for coefficient

ha.s
/

a simple physical meaning — it shows how many times the mean velocity of

the escape of the powder gases exceeds the initial velocity of the projectile

For the determination of the magnitude of the coefficient of action of 

powder gases p there exist a number of theoretical and empirical formulas 

Below we shall consider these functional relationships in detail□ For

the

the

present, however, supposing the magnitude of the coefficient p to be 

we find the expression for the time of the secondary action and the

known,

parameter of the exponent function p> o
Designating the pressure of the powder gases on the bottom of the bore 

at the end of the period of the secondary action by f on the basis of 

foivnula (119) we may write:
* ’

SP
*

t'
b >

(152) 98

in practice the magnitude maybe taken equal to£,X^4^4, which corresponds

approximately to the critical relationship of the pressureso
Bearing in mind that/^ = a we may obtain from equation (152):

-Ji'
£ 6

(153) 98

• • *........... • ■ ------ --
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Above we obtained the following expression for determination of the

velocity of the free recoil at the end of the period of the secondary action

an<i t?ne lengths (path) of the free recoil L corresponding to this:

e
(1112) 98

(1113) 98

.. 1/
Substituting in these expressions the value £ b from expression (153) 

and bearing in mind that /2> - $P ft , we may write the following expression

for W^^and 'L k z

b (p^ - sf,*)> (lli2a)- 98

1 (1113a) 98

The increment of the velocity of free recoil Zi /}/ during

secondary action is:

s triWMifr

the period of

(1511) 98

On the other hand, on the basis of the expression for the maximum velocity

of free recoil (II1I4) and the expression for the velocity of free recoil at the

moment

we may

or

of the departure of the projectile from the bore of the barrel (135)

write:

21 A/ = AZ ! =
& Q 6 o

005 FORM «nn iWAR 49 ZUV-I
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Equating the right

(155)

parts of the equation (15U) and (155) we obtain;

99

NJ —

or

—A mJ Solving the ,E<
& =—•» —

O - c, r ) o>
--------ir0

(156) 99.

'equality” (156) for the valve b we obtain?

( 0 ~ O> 3" /u^,

Solving logarithmically the expression (153) we have?

(157) 99

o»~=

4

b

o

b
/n£c
1 Pi

or
t, 
b

p»

K

from which we obtain the following expression for the determination of the

duration of the period of secondary action?

f' - 2, .3<9J b ij.

The duration of the free recoil from the beginning of the movement of the

(158)

recoiling parts until they reach their maximum velocity W^^^is equal to?

99

i. (159) 99

Hence, we obtain the following system of formulas for calculation of the

^_= elements of movement of the recoiling parts with free recoil in theperiod of
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i ....

whence

k/ - Pd . (w)ioi

Bearing in mind that W = dlz~ i we may write:
1 ,

dL - fo/a dt +-£■ P} (t ~ Jp )dt. (166) 101

By integrating the eauation (166) in the limits from LQ to L and

ij from 0 to T 3 obtain:
1 0

Z-Za , d67)ioi

For the moment of the end of the period of the secondary action “ t , 

If — W/?wftyand L ■= L o On the basis of equations (166) and (167) we 

shall haves

X l
f pd~a > (168) 101

1

- Z j A A/J-—- pj ■’ (169) ioi

J

For the finding of the time £ we proceed in the following mannerc

By transferring W in equation (168) from the right part to the left 

we may write: 
'i
1 ~ ~ Pa ' (170) 102

d (.J G>a

By substituting in the left part of the equation the value of W^^^from 

formula (14U) and from expression (135a), we obtain:

II.............. .. . imKICTIB
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Figure 37 (page 102)

4o COEFFICIENT OF ACTION OF THE POWDER GASES

lo Empiric Formulas

The precision of the value ascertained by formula

upon the t?re liability” of the value of the coefficient of the

?cwder gases B taken in the calculation

For the determination of the value of the coefficient of

are

the

the

the

PAGE NUMBER

13?

(144) will depend

action

action

a number of empiric formulas, as for example the French formula;

/SOO .

of the

P there

(173) 103

formula of the Krupp plants
o

(174) 103

formula ANU

1^00
o

(17?) 103

In connection with formula (174) we must say that it may be reduced to

same form as formulas (173) and (17?)a that is

since the

weight of

From

that with

a value

UCS FORM nnn s 
? MAG 49 2W-!

c>

initial velocity of the projectile V^o is a function of the relative

the charge

a comparison of the empiric formulas cited it obviously follows

one and the same conditions each of the formulas mentioned will give

.ned on th e basis of the
(Classification Stamp)
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other formulaso Such a result is not a matter of chance, because each of the

formulas, just as all empiric formulas, are correct within the limit of those

tn 
i

conditions for which it was derived,

Hence, it is difficult to say

which the worst» It would be more

which of these formulas

appropriate to evaluate

is the best and

the formula from

the point of view as to whether or not it suits those conditions for which the

problem is solved

1

The basic weakness of the empiric

of their application, is the

of only one initial velocity "2^, whereas p 

only of one initial velocity

fact that

formulas for p s determining the field 

all of them represent as a function 

is a complicated function not

but of a number of other factors determining

the condition of the gas at the moment of the departure of

the bore of the barrel

Formula of Vo E„ ^lukhots!<y

The theoretical formulas for the determination of the

derived on the basis of the theory of the escape of gases

the projectile from.

coefficient s

taken into account to

a sufficient degree the factors determining the value of the coefficient

Among such formulas we may point to the formula of Vo Eo Slukhotsky, which

may be recommended for practical calculations, since it agrees well with

experienceo We shall give the formula of V„ E, Slukhotsky without deriving it

Here At is the exponent of the apolytrope;

(176) 10h '

Pa is the velocity of the propagation of sound in the gas

under the pressure

CCS FOAM i (Classification Stump)
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is the acceleration of the force of gravity;

d

ffhere S

—the muzzle pressure of the powder gases5

—the density of the powder gases at the moment of departure of the

projectile from the bore, equal to

ST -

is the area of the cross section of the bore;

•the complete path (distance travelled) of the projectile along the

bore;

k/
The formula of Vo Eo Slokhutsky may also be represented in this form:

—the volume of the powder chamber

4
o

where is the coefficient depending upon the index of the polytrope

—the density of the loading;

From

portional

(177) 10U

—the coefficient of tho expansion, which shows how many times the

total volume of the bore of the barrel is greater than the volume

of the powder chamber
this formula we can see that the coefficient >3 is directly pro­

to the square root of the muzzle pressure and the coefficient of

expansion and inversely proportional to the initial velocity and the square root

of the density of the charge

For simplification of calculations on the basis of formula (177) we have 
drawn up Table h (below) of the values of for 4^—600 '2’^WCand^ 600 

different £\ and )C 5 which are the "entering” numbers of the 

tableo
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Formula of A, A Tolochkov

PAGE NUMBER

Another theoretically based formula

of the action of the powder gases is

give its derivation

The derivation of the formula boils

for

the

the determination of the coefficient

formula of A* Ao Tolochkov* We

down to the rational calculation of

the integral J entering into the formula (lh7), and the integral

o

Figure 38 (page 106)

In the second period of the free recoil we have to deal with the escape of

owder gases from the bore of the barrel

In the movement of the powder gases in the bore of the barrel we may, for

sake of simplification of the solution of the problem neglect the external

forces acting on the gases, namely; the force of gravity, the force of friction

against the walls of the barrel and, in addition to this, regard the movement

of the particles of gas to be taking place in only one direction along the

axis of the boreD We place the X - axis along the axis

barrel, taking as positive the direction from the muzzle

of the bore (Fig, 38)

of the bore of the

face to the bottom

located at a distance

from the muzzle face* During an elementary interval of time J I there

We shall now consider a certain section of the bore

. ocs form onn , * MR & ZUU-!
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passes through this section a mass of gas ~ dt' with a velocity U

® = While at a distance dd' from the muzzle face this mass of gases had

a velocityin

&

Consequently, the increment of the amount of movement of 

gase's in the interval of time dt~ > the course of which it 

path d/fi will be
6 dt dj. >

and the increment of the amount of movement of all the masses 

of the barrel during the time d"t will bethe bore
tn

this mass of

travels over the

of gases in

where L
6

is the length of the bore of the barrelu

(179) 107

For the calculation of the integral (172) we make the following assumption

We shall suppose that the velocity of the particles of gas is expressed

by a linear .function of of the form

■where U is the velocity of the gases at

From the expression (180) we obtain;

Z. ""/{Z'Muu.miu ■

the muzzle face

(180) 10?

U1

3 Z/x
3/X (181) 10?

Further, in order to take into account the unstable character of the

escaping gases, we assume that the. mass-second discliarge g^l is also a linear 

function of assuming that

~ / * (182) 10?
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where 6 is the mass-second discharge through the muzzle section of the bore-. 

From expressions (180) and (182) it follows that the greatest velocity 

and the greatest mass discharge (escape) will be in the muzzle section, while 

at the bottom of the bore the velocity and mass discharge will be equal to zeroo

Substituting the values of and (/&#) under the sign of the
O ' j;L‘

integral (179) we obtains
4

0
“s (183) 107

Assuming the process of escape to be aliabatic, we ahall have the

equation of the condition of the gas in the following forms

04^
(184) 107

where andtetg--are the pressures and the specific volume respectively at the 

moment of•the departure of the projectile from the bore of 

the barrel}

P e^^Wi-these same values at a certain moment of time ito

Bearing in mind that the specific volume is inversely proportional to the 

mass of the gas in the bore of the barrel at the given moment, the equation (184) 

may be rewritten in the following form:

(18$) 108

where p is the mass of the charge} 
f
[ -“’the mass of the powder gases of the charge, escaping at the

o
moment T considered.. MESTBICTE©
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By substituting in equation (190) the value of the coefficient

shall haves

— I

Since on the basis of expression (1£6) _ .

__ .  ——— u f
0

the equation (191) may be written in the following form:

0 *

whence we obtain the final expression for the coefficient of action

ga ses with Ao A« Tolochkov;

C&-H) 0(3'7

of

we

(191) 109

the

(192) no

•The author represents by the specific volume of powder gases corresponding 

to a unit mass A

• For convenience of practical calculations we transform the second member

of

of

the expression (192)

the projectile from the bore of the barrel may be represented as follows:

The specific volume of the powder gases at the moment of the departure

&
la

Applying the factor to the coefficient in the second member, the

expression (192) may be written as follows:

r<> J

I ■tsxsaua
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lo General Considerations«

In present-day artillery weapons the force of resistance to recoil R,^^ 

is made up of 1/hO to 1/30 of the force P^H reaching the greatest

values with short recoils0

In the first period of retarded recoil the movement of the recoiling parts 

takes place under the action of the resultant of two forces — the force

and the force of resistance to recoil R, and in the greater part of the 

first period the movement of the recoiling parts will be accelerated,,

At the moment when the driving force — and the braking force — R 

become equal in value, the recoiling parts will have their maximum velocity, 

as follows from the equation, of retarded recoil:

d4X __ p _ p

Beginning with this moment and up until the end of the recoil, the movement 

of the recoiling parts will be retarded„

In the second period of the retarded recoil the movement of the recoiling 

parts takes place exclusively under the action of the force of resistance to 

recoil Ro i
The movement of the recoiling parts continues until the kinetic energy of 

the recoiling parts, accumulated in the first period of the recoil, is absorbed 

by the work of the force of resistance or, in other words, until the velocity 

of recoil returns to zero»

The distance travelled by the recoiling parts during the time from the 

beginning of the recoil up to the moment of stopping is called the length of 

the recoil and is designated by \ „

As we ascertained earlier, the force of resistance to recoil (or the 

combined force of resistance to recoil) R, the retarded recoil, is the 

resh’l'iant of the following forcess

Ry: —the force of friction on the "guiding cradles” and in the packing

mechanisms of the recoil brake and the counter-recoil mechanism$

49 2004 DISSEMINATION FORM FOR ID TRANSLATIONS
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Ln—=

[[ —the force of

4> —the force of resistance of the recoil brake;

—the axial

resistance of the counter-recoil mechanism;

component of the weight of the recoiling parts, that

is

,o-=

The law of change of the force R may be selected, generally speaking,

arbitrarily,, The most natural braking is braking with a constant force

all the length of the recoil. In reality, taking into account the fact

the energy of the recoiling parts should be absorbed by the work of the

over

that

force

of resistance R, and, bearing in mind that the work of the force of resistance

R is expressed by the area of the diagram f\ a f , it follows from 

the simple geometric considerations that with a given length of recoil X the

braking force, the total load on the carriage and the other dimensions of the

parts will be a minimum with R = const

Figure 39 (page 112)

In stationary artillery mounts and in field artillery weapons firing 

high angles of elevation (short recoil), when the stability of the gun is

under

known

to be assured, the braking of the recoil is calculated in this way (Figure 39)

In field (not fixed in position) artillery weapons, for assuring

with a given weight of the system, a more rational method is to brake

constant force, in conformity with the change in the stability of the

during recoil

OCS FORM rtfjn । 
J N.W 49 2ULM

stability

with

system
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3h the first period of the recoil it would be advantageous, as a rule, to

dispense with braking, that is, to employ free recoil, which would make possible

an increase

weapon. In

in addition

in the stability and an improvement in the accuracy of fire of the

practice, however, it is not possible to employ free recoil, because

to the force of friction in the guiding parts and packing arrange-

ments, and also the force of resistance of the counter-recoil, the recoil will

be braked by a hydraulic brake even when it is not des ringed for it, excepting

the case of an incomplete filling with liquid (sic).

As

with an

for the

we shall show later on, the resistance of a hydraulic brake is increased

increase in the velocity of recoil and with a decrease in the openings

farcing out of the liquido However, it would be impossible

standpoint of construction to make openings of such dimensions that

velocities of recoil taking place in the first period of the recoil

sistance would not be considerable

from the

with the

the re­

As a result of the conditions summerated, the most rational scheme

braking the recoil in field artillery weapons is that kind in which bhe

of

re­

sistance to recoil in the first period of recoil is increased from a certain

minimum value, greater than the initial force of the counter-recoil, up to

the maximum, beginning with which, in the second period of the recoil, it

decreases in conformity with the decrease in stability of the gun during recoil

(Figure hO)

Sometimes, with the arm of the dynamic couple £ » 0;, for the purpose of 

decreasing the length of recoil X it will be advantageous to effect the

braking in the first period of the recoil with a constant force of resistance

decreasing it in the second period in conformity with the stability of the gun

(Figure LjO)
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Figure UO (Page 113)

The law which we have selected for the change in the force of resistance to

recoil 2

(191i) 113

For observing the conditions (meeting the requirements) (191i) in the

elements of move~calculation of the recoil brake it is necessary to know the

ment of the recoiling parts in the law of braking selected To this problem

we sliall devote the rest of the present section

2.. The Determination of the Elements of Retarded Recoil for the

the Movement of the Projectile Along the SorePeriod of

law of the conservation of the amount of movement justWe make use of the

of the elements of free recoilas in the determination

the shot the system of recoiling parts — projectileNoting that before

rest, and bearing in mind that on the basis of thea state ofcharge is in

to the systemrelationship

the force of resistance to

of the law ofon the basis

sum of the amount of movement of the recoiling parts, charge and projectile

to the impulse of the external force R, that is

the conservation of the amount of movement, the

recoil R is applied by effecting a change in the force of resistance of the 

recoil brake such that with the given values of Jf , Rf and sin 

the following conditions will be observed for any values of the length of

recoil R is an external force, we shall see that

PAGE NUMBER
Ui9
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considered the force is an internal force, and

during the time of the movement of the projectile along the bore, will be equal
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following expression for the path (length) of

J ______/
No •/“ b |X " A1o t /n, t

‘’Ince the masses are proportional to the

expressions for

following form?

PAGE NUMBER

retarded recoils

■C t

o 0
(199) 111?

corresponding weights., the

the velocity and path of retarded recoil may be written in the

‘t

(200) lilt
o

(201) Illi

But -^--1—-1-----sg the velocity of

— the path of free recoil; consequently, for the period of movement of the

projectile along the bore of the barrel we finally obtain the following ex­

pressions for determination of the velocity and paths of the retarded recoil?

«*> —

where

Mo

M'
S I o

(202) 115

(203) 115

At first glance it seems that the transition‘from expressions (202) or

(203) to the equation of movement of retarded recoil does not lead to its usual

form ?
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Substituting these express ions of the integrals in the formulas for 

velocity (202) and for the length (203) of retarded recoil in the period of 

movement of the projectile along the bore we obtains

V ~ Tf, /?t j (219) 119

X-Z.-& R^- , (220) 119
! *0 a-

whence s 
■■ 

for the moment of time ( P zz p \ .

.
V- UZ —■- Ri~ • <221) 119
v Tn i,!rn. ft'g 11I- yn, i

Y =s / ------L P ZV , (222) 119
'' M- 9 /] J

for the moment of the departure of the projectile from the bore of the 

barrel c=

X) ^^3 > <223) 120

X ) Z-p ’m7 ’ (22h) > |

Substituting the valuer of the integrals (2). 7) and (218) in the expressions 
H 

for* the velocity of retarded recoil in the period of the secondary action 

(211) and the path of retarded °ecoil in the period of secondary action (212) 

we shall have with the exponential law of the change of the force ?

pib^~b(/-e (226)u0

i___ . -J
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xR®xs+v»^
In case P. R the ma :imum veloi

place in the interval of time i-ojn JC « t 

is found on the curve «s y (t) corns

r= const. On the basis of ti) ie we

of the projectile V" 8 and the lorresoond: 

projectile} <>

Knowing the velocity of t e projects 

of the projectile and the time 03

recoil and the distance travel ed by the 

velocity, are determined from he functic 

the movement of the projectile along the

V™. -
X« •• L, -

where
. CM

i

-w With the linear law of chaage of for 

action, for the determination cf & we

R >_*l 
'* ' ty 

whence we finds

s .A"
* rfeeWi«K ®»SjtWr w s

^e=wr l--x> uwMwi.wjsr®— n-rrr_*«crsjrn^x^.w<r ;rxass3«-trrcxMt*.xs'»3r*-»5-r jtraacffattsrrtsxi-

- R ( ) 1 o

(238) 122

3ity of the retarded recoil will take 

to t » t\ 6 The time

2Sponding to the ordinate i^^’SSf R 

determine the corresponding velocity 

Lng path (length of travel) of the

Lie , the path, (length of travel) 

, the maximum velocity of retarded 

recoiling parts corresponding to this 

>nal relationships for the period of 

bore (129) and (130)s

p .tL .

1 5 o o<

r ctj

—4.
i-cu z

ce in the period of the secondary

shall have the equation (Figo h2)s

f
8(^<S9S1Wl (239) 123H6& 5S^ f’W'/wis t

.-?r»rn3ttTarc3iK3a^2^^ «»KXWiax!a3E£^msn::»e3ss3e^^
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Figure b3 (Page 12£)

Figure l|.l$ (Page 12$)

In the calculation of the recoil brake we use the value of the. square of 

the velocity of recoil in the ecord period depending upon the length of recoil 

Xo We shall find this relationship (Fig* h3)0

We shall suppose that the recoiling parts moved from the beginning of the 

reqoil over a distance X and that their velocity at this momsnt is equal to 

V « Then the kinetic energy a. the recoiling parts will be equal to

Alo ■ ■V' 4S<
This kinetic energy should be absorbed by the ’work of the force of re­

sistance R on the sector of r path equal to X* Consequently,

_^.S- /<= /?(A-X). (21i9) 125'

From equation (2h9) we ob ain the following functional relationship for 

determination of V^s

V'?=7f; (A-X). {2S0)12._
The value of the magnitude. in the second period is generally determined 

at intervals of !?0 to 100 mm of the length of recoil..

The foi-m of the curves V - f ('^) and V ~ -f (fi) with braking by a 

constant force of resistance it represented in Figure lib and lip*
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■ = Iv (252) 126

or

~ a^\ (253) 126

where

” M’o 4 d + ~Ma ~ (25U) 126

The path (length of trave .) of the recoiling parts at the end of the first

»S1 
& !

period of retarded recoil nay >e expressed by the equality:

-^K ~ 1 ''U ~'b( Pd' Sf*)]' (226) 126

Bearing in mind that

y _ / _ 1. p ■
A.‘> ~ -a M‘o ’ 1 °i 1 (220) 12?

*”f, > (11(3)12?

f o
the expression for X may be written in this form:

= / o r.L /fl J. t -£2j
-\k r cacJ *Ma c? J

(a?) 12?

(255) 12?

2“’/< " J(256) 127

wher?> ’1 
.

f'A' ')~K "5" ■ (ffi7) m I

set:
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and for the length of free rec il at the corresponding moment we shall have the

expression 

ts t

" «T, J dt\ ?*•* di~' (2n) 129 c o
After dividing the numera- or and the denominator of the right side of 

formula (269) -by

UJ =

and replacing of and I- by their values, from expressions (270) and 

(271)s foivnula (259) may be pr sented in the following form:

Of(f“ P«H
n _ ° ' ■r\ _----------------- — -------------— ---------------.

M,aK-f it J Pk^ttTKf PKtl it
c <r a

From expression (272) it oSlows that the force of resistance to recoil

r R -with a required length of r coil /L and With the given law of change of j

force which in its turn is determined by the ballistic characteristics

of the gun (by the weight of t e projectile, its initial velocity., characteristics ’!

of the charge),, may be decrease i by increasing the mass of the recoiling parts, 

Consequently, with an increase in the weight of the recoiling parts the 

stability of the gun is increa ede

60 Braking of the R coil with a Variable Force of Resistance,, 

a) General Considerations We shall take th© equation expressing the 

conditions of stability of an rtill°ry weapon on a '’wheeled mount” while firing 

under an angle of elevation p (see formula (32), page hh)'j

I Pkh i ।
where

"^np t '7 tp ip .

KaE5r.nn3r,Mrasrara3=E= umktt TO»=arasmKj= wo- -sx-.=srrT=irTOr.2:ss m raiTK>ran:OTXTrs3ra«n®-.Jx~rr CT.-^«raMmMKSCTc=t^ws=ae.--jt-sr.r ratsnreyj-
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7?p '“** Qo Ac/y^ypp ..... C*

~^np -^hp (273) 129

In this case, when the ax ■ of the c^rnamic couple £> = , we shall have?

HP (27h) 129
VP

The value of the force of resistance to recoil R^p , determined from 

(27h), is called the limiting resistance to recoil,- We must regardexpression

the value

allowed in

fire under

RjlP as the maximum possible force of resistance which way be

the given case, starting from the conditions of stability during

an angle of elevation (p^p*

Having rewritten the expression (2?h) in the form

V (27U 13o
■ >

we see that the value R ^p is the linear function of tile path (length of 

travel) of recoil X , decreasing in proportion as X increaseso

OP ~
/7P

Figure lj.6 (Page 130)

The graph =: 3 represented in Figure lt6 in the form of a

straight line AB, which is cai Led the limiting straight line of stability

Obviously,, for assuring si. ability of the gun during the .time of the shot

we must, for the purpose of obi lining a certain reserve of stability, nave the

force of resistance to recoil J. somewhat less than Rnp .■>

OC3 FORM r.r,-i > t HAS 49 AllM
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Usually, we take R — 0o$ R gp o Then the value of the force R will 

be determined by the expressioi

/?= 0,-' ^>L^^!L) (27j) 13tl

when C 0 ana

R=O.<1 ..?£ ---------fk£ , (2761 iy,
X/jp

when Or, *

Of course, the length of r coil /L with retarded recoil and a reserve 

of stability will be greater tb n one (/tz) which would be sufficient for th® 

absorption of the same energy c the recoiling parts with braking by force 

R — Ryjp 0 Since the work of t e force of resistance with lengths of recoil 

and should be one and t ,® same, then the areas (surface) Ro R^ ^p > 

R^./ R^ R^ XX for the cas8 C ~~ 0 (figure k7) and the

areas Ro R^flp , and R^ R^ XX,for the case

(figure h8) will be eq idimensionalo

As was shown earlier, some imes, with e ~~ 0, for the purpose of de­

creasing the length of recoil the braking in the first period of the recoil 

can be effected to advantage wi'h a constant force, equal to the calculated 

value of the force R' , determi sd from expression (27!?) for a length of recoil, 

corresponding to the end of the first period, that is, supposing (Figure h9)s

Q « 0.1 . (ern w

K Ap
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F-2898

Figure U8 (Page 131)

Figure Li9 (Page 131)

The expression (277) may tot be used directly for calculating the value

of Rn;, because the value of on which it depends, is dependent in its

turn on the value R

But in braking with a cor

upon the corresponding length

itant force of resistance the value X & , dependin 

■>f free recoil is expressed by the formula (2J?6) ;

g

Substituting this value c
h'

’ X in expression (277) we my set;

(278) 131

K

20W

®6 fliP
. -. . . . . _. . }

p

Rjf ""f p)-------------- ----------- ----------------

/ip

/'/?K gp

o 9 Pa? - QoLk c^tpnP
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Hence, we obtain the follor. ng expression for the calculation of RK in

the case consideredg

where

' K.
^6

(279) 132

o
We may limit ourselves to tacinj

precise manner by foii-nulas (279)

This indirectly increases t

period of the recoil ., but gives

resistance to recoil in transit

4

X

H tdt’ +
L , without determining Rk in a

e coefficient of reserve stability in the first

jump in the curves of velocity, length and

;n from the first period of the recoil to the

second*

The calculation of the eler nts of movement of the recoiling parts in the 

first period of the recoil is ci ried cut in the same -manner as for the case 

of braking with a constant force of resistance over all the length of the recoil

For assuring the stability >f the gun when the shot is fired, in the first 

period of the recoil with 6* '' O the change of the force of resistance to 

recoil should satisfy the condit on given in (276)*

For simplifying the calculi ion of the elements of retarded recoil in the 

first period the value of the ft -ce of resistance R is taken as increasing 

in accordance with tie linear If in function of time t determined by the v 

equation^where*# R p is the init: .1 resistance to recoilj

]?. —the resis tance tc re< >il at the end of the first period*

In order that a hydraulic 1 ake may go into action at once we must observe 

the following conditions t 'v
R( S' R f * (281) 132

where II is the initial^® M©W®R^coil mechanism; ..

OCS FORM
i MAR 49 2C0-I DISSGMI UH M FORM FOR O TRANSLATIONS

(C/arsm nation Si- s?p)



DECLASSIFIED
1 Authority I

I

7 

devices«

and R

where Z

devices

. {Clzssiticztiar. Sizmp) 
rxrwtMnaaoxrs =wasssessK«sc®z
1 OS IP USATUlNSlATiGN PAG’: NUMBER

conditions of counter-recoiling

and the holding of the recoil: ig parts with a maximum angle of elevation:

(282) 132

—the force of frict? xi on the "directing cradles" and in the packing

REGISTRY NUMBER 

................. ... ... ............ Fazaaa.

The value II is deterr .ned from the

is determined by the xpression

Ry ~ (7 flip + >Q.
is the coefficient o. friction on the guides

(283) 1.'2

—the coefficient tai ing into account the friction in the packing

Putting together, by mamb rs, expressions (282) and (283), we shall have

Supposing that f =• 0oJ, V ~ 0®5 

we obtain from expression (28Ij :

Uo + Rj-
With sufficient reserve w«

The problem of the determJ

’Co (285) 13 J

may take

o (286) 133

lation of the magnitude R^ will be 

later on, after derivation of t e expressions for the determination

elements of retarded recoil for the case & 0

considered

of the

(C/ars//taafc/cn Sfsuap)
DISSEMINATE 9N FORM FOR ID TRANSLATIONS
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of (?

The graph of the force and of the force R 

0 is represented i Figure 50*

b) The determination of i® elements of retarded

in the period of the movement

finding of the elements of re-

the

for

and

the bore, For the

trded recoil in the period of the movement of

projectile along the bore

the -velocity and length or

0 we utilize the general express! »i

retarded recoil

±

ntegrals entering into the expressions (202)

(202)

(203)

133

1)3

We find the value of the

(203)

determined

After

..he sign of the integral the expression for R

/ »q> 

«?

ffaj fat (R
S O < O

Hance, we obtain the foil’

determination of the velocity

Jt

fa + K
(288) 13li

■wing general functional relationshio

nd length of retarded recoil with C

for the

(289) 13h
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Tn the contrary case, it is necessary, by redistribution of the mass of

the recoiling parts, to bring about a decrease in the arm Q, »

The magnitude of the limiting value of the arm 8 a-^0W3C* the

condition, of stability, may be found in the following mannere

On the basis of expression (273), determining the conditions of stability,

we ray sets

and

the

law

-

O 0^ ^6 Qe> X y P
■'*(293) 135

Solving the equation (293) for & ftp » we obtain x

o,?(d6Dnp■ Qo X>„ tM‘ ^p)'Zp
P ------------- - ----------------------------------------------- nr (29!ij 13c

HP

The magnitude
1 Kti

R^in formula (29h) is determined from the expression

H * 8 0 1 £
A

X .from t he exoression

X
sa /' "777*

X -r & 
x |

~ A"
k__ _ _

The value of the arm taken in the calculations may satisfy the condition

C '‘^C s^p »

c) Determination of the elements of retarded recoil with 0 in

period of the secondary action of the powder gases.-. With the exponential

the secondary action we have for the

recoil the following functional relationship ; 
. t

of change of the force P in 

velocity and length of the retarded

©

REST

(211) 135
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t 
j“» , ,y\

try Pdbi&~b(/ ~ & H-

For the beginning of the period of ; 

recoil is expressed by the following equ;

Bearing in wind that the reading of 

action starts from the beginning of the j 

of the resistance to recoil in the inter 

0 to t ) should be written in the fol

Substituting the value R, determine 

for the velocity and length of the retar< 

exponential law of change of the force

V ■* Vs t7^ [*%b(z“ & b)~

X-X,j+'

The value of the velocity of retard' 

secondary action and of the length

relationships (297) and (298), assuming •

x.* X,
; h 0
1 MSTR

r

t &
JJ $ ' (212) 135

£> O
secondary action the resistance to

alitys
3 »R„

’ (295)136

the time in the period of the secondary 

period, the lav; of the change of force 

val of time from t“to (from

lowing form?

f
• (296) 136

ed by formula (296), in the expressions 

died recoil (211) and (212) with the 

P^^ after integration we obtain?

f R x t —) tl ) (297) 136

? r f)xi)
Jt" / <? / ’ (298) 136

ed recoil at the end of the period of

X. are to be found from the functional 

that in them K s

, ,1
/ ■ (299) 136

t ‘ + 1

HCTE.D
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k ~ vd I ' a

i_

3 ry > (313) 138

•S'
(31’4) 138

V.e now find the expressions for the maximum velocity of the retarded

recoil and the length of retarded recoil corresponding to this velocity, with

the

<D
CM

&

CZ1

UD

r

U1

the

for

linear law of change of force

For the determination of the time 0 . for the recoiling parts to reach 

maximum velocity, in accordance with equality (301) we equate the expressions

forces P and R (Figure 52)

^K“na
(315) 138

Solving equation (315) fox* $ t , we obtain the following expression for

determining the interval of time from the beginning of the period of secondary

action until the moment when the recoiling parts reach the maximum velocity’s

7 d f '
(316) 139

Figure 52 (Page 139)

Assuming that in formulas (311) and (312) 't & we may write the

following expressions for the maximum velocity of the retarded recoil V

and the length of retarded recoil X corresponding to this velocity.

li
ocs form o/y, : map. 49 ZIAM
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Substituting this expression for X K in formula (.321), we hhall haves

~ ^x)T(?)]Co^^p
---------------------------------------------------------------------------------------------------------------------------------- - -------------------------- J

$x

whence we obtain the following formula for calculation of

/? =A
^6 tyip "" ~~ ^np

The precise determination of rk

(321a) IbO

is necessary so that, in transition from

the first period of retarded recoil to the second period does not give a jump

in the curves of resistance, velocity or length <,

d) Second period of recoilo The law of change of the force of resistance 

to recoil R in the second period in braking with a variable force will be

w —

determined by the expression

Qg OgX 0^2/
(322) UjO“ /w

The graph of the change of the force R over all the length of the recoil

for the case of braking with a constant force in the first period of the recoil

is given in Figure h?y and for the case of braking with a variable force in

the first period it is given in Figure 51»

If in the calculation of the elements of movement of the recoiling parts 

in the first period the value of R is not determined precisely with formula 

(279) (in braking with a constant force of resistance in the first period) 

or with formula (321a) (in braking with a variable force of resistance in the 

first, period) and we keep for the second period the same coefficient of reserve 

stability which was taken in the calculation of the value Rw for the first 

period of the recoil, assuming X^ w LK, then at point X -ss X we 

shall have a sharp jump in the force R <•. The value R^ for the end of the 

first period will be less than the value R for the beginning of the second

OSWGTBft , - _
nrt! (Classification S
? Mtt® 200-i DISSEMINATION FORM FOR ID TRANSLATIONS
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period of the recoilo This is the result of

stability" for the first and second periods

of R w for the end of the first period X 

"reserve stability" for the first period was

F-2898
PAGE HUMBER

18U

different coefficients of "reserve

since by taking in the calculation

■sx L £ , the coeff 5. cient of 

increasedo

Bearing in mind that for the realization of such a scheme of braking, the

regulating part of the recoil brake should have a correspondingly short

transition of working profile, which is not desirable either from a constructional.

or from a manufacturing point of view, it is necessary in practice to take for

the first and second periods of recoil one and the same

"reserve stability"

Figure 53 (Page lljl) Figure 5h

We find the coefficient of reserve stability to be

_______ q °
~ Rl( np ~ • Q6Offp _

coefficient of

(Page Ihl)

the followings

(323) Ihl

In figures

of the force R

53 and 5h the dotted line represents the course of

with various coefficients of reserve stability in

and in the second periods of the recoil,

LENGTH OF THE RECOIL IN BRAKING WITH A VARIABLE

FORCE OF RESISTANCE

the

the

The energy of recoil at the moment of the end of the first period 
Mo u*

OCS FORM nnn . 
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(331) U3

We shall suppose that the velocity of the recoiling parts at this moment

is equal to Vo Consequently, the kinetic energy of the recoiling parts at

the moment when they travel the distance X , counted from the beginning of

the recoil, will be

\/A<2 v (332) U3

This kinetic energy of the recoiling parts should be absorbed by the work

of the force of resistance to recoil R on the

of recoil X - The work of the 

sector X ~ X Bil1 be

By equating the kinetic energy

of the

whence

recoil

of

force of

rest of the sector of the path

resistance to recoil on the

M - x>
the recoiling parts (332) with the work

(333) Ufc

force of resistance (333) we may writes .

Mo fl+R
1 (3311? Uh

we obtain the dependence of the square of the velocity of the retarded

upon the length of the recoila

Ko (33$) Uh

fcrasascaniKsa:

:CS FORM onn . 
. HAQ 49 ZULM

Making use of formula (335*) we can calculate the value of the square of the
____ _____ RESTRICTED ______________ j
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velocity of the retarded recoil for various values of the length of recoil

in the second periodo For this purpose it is necessary first to calculate 

these values the amount of the resistance to recoil R by formula (329).

X
for

The

calculation of V'*’ is usually made for the length of recoil X at intervalsof J? 0-100 rnr
DURATION OF THE SECOND PERIOD OF RECOIL

The velocity of retarded recoil at any moment of

expressed by the equality dX

whence, for the differential of the time, we have the

dt
By substituting in the expression for the square

the second period is

expression

(336) 1U

of the velocity of recoil

in the second period (335>) the value of R from formula (329), we may write

the following expression for velocity V:

V

or, removing from the sign of the radical

v=
Using for brevity the notation

the expression (338) may be rewritten in the following form:

RESTRICTED
OCS ROFli'i j
I MAS 49

(337)

(338)

(339)

llih

lhh

(Classification Stamp)
DISSEMINATION FORM FOR ID TRANSLATIONS



DECLASSIFIED
1 Authority S> I

(• u’assZftcstion Stamp)

CCS FORM I 
! HAS /:? AHJ-I

c: :□ us\ ■i ^AMSMiTicM _ • __, —. « m w? '»n\| registry number I page number
i........... . _______  Rj£ST5iM<L 3 F-2898 1 189 ;

By substituting the value of velocity V from expression (339) in the

expression for the differential of time*(336), we may sets j
! *_____ ,v

(3bo) U5Q L if QJ - - -, ——  (J
/ it& a-x)

By integrating the left side of equation (3h0) in the limits from 0 to

0 , where @ is the duration of the second period of recoil, and the right o< ©it
side, in the limits from X^ to shall haves

& — vS /" ^X
(3hl) 116V/i.b(K.K)

We shall introduce a new variable of integration 
__________ ‘_______

z - Vn-b (i~x; ; (3h2) 116

then g*«SO *-*?*» xWVW
( 'A-WA/ V^=7

(3U3) 116

dz «____ ...................... j
^1/ / ± h ( & *Xj 

whence .

| c/X'35 '“y Vl tb(^ ™ X)dx > (3hh) 116

The limits of the integration will bes

with X

with X »
z « / ,

After substituting the expressions (3h3) and (3hh) under the sign of the

integral of expression (3hl) we may write:

(316) 1U6J V zi-l
OStMCTEt
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as experience with infantry armament has shown, this may be done with a muzzle

brake, which increases the stabilizing moment of the gun

We distinguish 3 types of muzzle brakes: the active, the active-reactive,

The most widely used types of muzzle brakes are the active-reactive

represented in Figures 57 and 58c Depending upon the

the ballistic characteristics of the shot, the amount

absorbed by the muzzle brake may vary from 25 to 65 %

type of muzzle brake and

of energy of the recoil

and more

The muzzle brake comes into play at the moment of the beginning of the

escape of powder gases through its "ports" (baffle openings) and acts throughout

the period of escapeo Before the beginning of the escape of powder gases the

mechanic al system, recoiling parts — projectile — charge, may be considered

the same as in a gun without a muzzle brake, if we neglect the influence of

the muzzle brake on the increase in the muzzle velocity and assume that the

moment of the beginning of the escape of the powder gases coincides with the

moment of the passage of the base of the projectile through the muzzle face,-,

RESTRICTED.
Figure 58 (Page lh8)
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The essential function of a muzzle brake of any type is first to decrease

the amount of powder gases escaping from the bore of the barrel in an axial

direction by having them escape through the ''ports” of the muzzle brake, thus

lessening the reacting force exerting its effect in the direction of the recoil 

and, second, in brakes of the active-reactive type and the reactive type, the

function is to channel a reactive force in the direction contrary to the

recoils As a result of this the resultant in the period of the secondary

action of the powder gases will be less than it is in the absence of the muzzle

brakeo It may even have a direction contrary to the direction of recoil

In addition to this, with the movement of the projectile along the ”tore”

of the muzzle brake, the force of pressure of the powder gases communicates to

the projectile a supplementary impulse, increasing the velocity which it acquired

at the moment of passing the muzzle face of the barrel

Below we give an approximation of the theory of the muzzle brake, which may- 

serve as a theoretical basis for its construction and in practice it is

sufficiently complete for taking into account the presence of this brake in

the designing of counter-recoil mechanisms

Before we begin the explanation of the theory of the muzzle brake, we shall

consider the basic formulas of gaso-dynamics relative to the escape of powder

gases .

2

We shall

gases

where is

OCS FORM .1 MAS & ZuU-l

Formulas of velocity, discharge, and reactive force

in the application to powder gases

take the well-known expression for the velocity of the escape of

acceleration of the force of gravity;

—index of the polytrope;

(350) 149

—pressure in the container from which the escape takes place

(Clsss!fiat>iion Stamp)
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where A ® Tr®8 is the constant, depending upon thenature of the gases one

their temperature

With xA- 1.2, 2.032.

Tho values of constant A with A. s= 1.2 and with certain values of f lire

given in Table 7

Table 7 (Pag® 151)

■f-

900000
850000
800000

0.0068
0.0070
0.0072

takingBy introducing in formula (356) the coefficient of discharge 

th® compressioninto account the decrease in the

of the stream, w® may wait© 5

< — rn .A &
Tj- Vf

In accordance with th® data

critical section as a result of

SP< = % .

of Rateau for the values

(357) 151

~p~"
close to 03 CP = 0=87. ( ci

With the escape of gases towards the nozzle

the escape of th® powder gases., a reactive fore®

finding of the expression for the reactive force

in the direction contra?.';; to

will bo applied. For the

w write th® equation of th®

amount of movement for the system nozzle — charge.

The increment of the amount of movement for 1 second is equal to
<7

the force of static

pressure

is equal

The

in the exit section, the increment of which, over atmospheric pressure

reactive fore® R^, applied to the nozzle and

equation of the amount of .movement is written in th® following form:

Th®

(358) 151

ocs form O(nr.. ! MAS ft? ZUU-! (Classification Slump)
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Neglecting the value F

section

Wq

for th©

of th® nossle, we obtain

in comparison with th© pressure in the exit

from expression (358);

Rz= y U-P .
shall transform the expression (359), making use of the relationship

(359) 151

second-discharge and the velocity.. After substituting in the expression

(359) the values of G and U from expression (357) and (354) we obtain:

bearing in mind

wo may set:

Th®

p, :
1 p, >

that

J4. P,

second

/?e
member

’ <q Z^a.. ] <860> 162
<?& "J ‘

in brackets plays tho part of a correction for th® first

calculation w© may take </J Cf>^ ~ / - The expression 

brackets is a function of only C" , and, hence, using the notation

item and in its in

K (C)

th® expression (360) may finally be rewritten in the following form:

R

'a- fl (361)

(362 )

152

152

The values of function F R (C) ar® given in table 8

CCS FORM nnni
> MAG 49 ZUIM
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moment of th©

the brake

W® shall

first period

of the ’bore"
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209

passage of the base of the projectile through the rauxzle face of

now consider

assuming for

of the' brake

th© work of th® brake of the reactive type in the

soke of simplicity in reasoning that

is equal to the diameter of the bore

along the rifled part, ox* in other words, neglecting th©

gases in the direction of the bore of the barrel through

the walls of th® "bore” of the brake and the

In the movement of the projectile along

sections of the brake will come into play in

© scape

the diameter

of the barrel

of the powder

the clearances between

body of the projectile

the ’’bore” of the brake the

proportion as th® projectile mows

along. We shall regard the escape of powder gases in this case as taking place

from a vc .cine of the initial air space to the moment of th© passage of the

base of the projectile through the first section of the brake

where W6 is th® volume of the powder chamber;

--th® path (or length of travel) of the projectile along the

th© barrel up to the first section of the muszle brake

With escape through the nozzle the total discharge of powder

the given moment will be given by the following equality:

V-= ,.._Wx

where 'tcT Is the specific volume of the powder

The second-discharge of powder gases will

C

gas©;;

bore of

up to

(383) 154

gases

be j

at th® given moment«

d W (364) 154

On the other hand, the second-discharge is determined by th® expression

(357). By equating the right sides of the expressions (357) and (364) wa may

write : K<

ocs form onri. r mas 49 2UU-!

f a
STKICTEO

dt ’
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where is the total area of the critical section of the nozzle, coming into l V
play at a given moment;

P —the pressure in the bore at a given moment

Supposing by way of an. approximation that P^'^ ~ PW.

equality may be rewritten in the following forms

2c/"5

From equality (365) we obtains

We ascertain

critical sections

passageway of

projectile in

latively slow

the

the

the latte?

rfW' 
Ft (365) 154

7 , (366) 15*1

the approximate law of change of the total area of the

of the nozzles

brake from th©

muzzle part of

in proportion as the projectile moves along the

follovzing considerationso The velocity of the

the bore of the barrel increases in a re-

manner., As the projectile moves along the passageway of the brake

its velocity will increase still mor© slowly, as a result of

powder gases through the nozzle

Hence, the time of the movement of th© projectile along

of the nuzzle brake "t?

relationship

is the length

the escape of

the passageway

The ’’passage

passageway of the

th© relationship

OCS FORM npn , 
J MAR 49 xUJ-l

time

muzzle

may be determined in an approximate manner from t he

t
T

aw* .

(367) 155

of th© brake

of the movement of the projectile along

brake may be determined in a corresponding

DISSEMINATION FORM FOR ID TRANSLATIONS
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where is the length of travel of th© project!1© along the "boro'1 of i;he brake

up to th© given moment#

On the other hand, sine© the nozzles are distributed uniformly along the

brake we may set

S
(369) 155

where, by 5 we designate the total area of' the critical sections of the

openings of the brake#

By substituting in expression (369) the value of from the expression

(368) vze my set:

t .u-s. »wn

T
After substitution of expression (370)

5r

T

We shall express the

fin

(370) 155

in formula (366) we shall haves

(371)z ^oVp^-
p

right part of equation (371) in function of

155

4

where by P^ we designate the pressure in the bore of the barrel at the moment 

of the passage of the base of the projectile through the first section of th©

muzzle brake#

The pressure in the boro of th® barrel at th© given moment is expressed

by the eouality
p = pz/p j'

from the adiabatic equation we have:
I

(372) 156

where is the specific volume of the powder gases at the moment of the 

passage of the base of the projectile through the first section of the muzzle

brake#

The specific volume 'IzT^ will be equal to:

RESTRICTED
OCS FORM onn . 
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Table 9 (Page 157)

Bt4 X Be’ % ;
0.001 0.988 0.025 0.75
0.002 0.976 0.050 0.56
0.003 0.964 0.075 0.42
0.004 0.952 0.100 0«»
0.005 0.942 0.125 0.25
0.010 0.887 0.150 0.19
0.015 0.855 0.175 0.14
0.020 0.787 0.200 0.11

1

We now find the impulse of the reacting force during the period of the

movement of the projectile along the "bore" of the brake

The elementary impulse of th® reacting force in the direction of the axis

of the bore of th® barrel will b® equal to the following-

c/Z ~ /?c <
After substituting in expression (379) th® value H from expression (362)

we may set;

di = <?, % PR (C) .

(579) 157

(580) 157

Replacing the pressure p with its expression by X: p -» /-end

5 vtdtPi*o'n expression (575) we shall have:

di - % a d^. v-'81) 157

By integrating equation (381) in th© limits from

■X iMz.

1 to X3 vre obtain:

-&f7
/=<» /- (C)Pr Ca^iz- 

The increment of the velocity of theprojectile during the tim® of the

(582) 157

movement of th® projectile along the ’’bore” of the ’’barrel brake” may b®

determined from the functional relationship

KESTFdCTElD)
OCS PORM
! MAR 49 200-1 DISSEMINATION FORM FOR ID TRANSLATIONS
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The muzzle velocity of the projectile., that is, th® velocity at the moment 

of the passage of th® base of th® projectile through th? muzzle face of th® 

brake is as follows:

27 a ^'^.Z • (384) 157

Having the value of the muzzle velocity and th® value of the impulse 

of the reacting force f f „ the expression for th® velocity of the movement 

of the recoiling parts, in the case of braking with a certain muzzle brake, 

for th® moment of' th© departure of the projectile from ths "bore” of the brake 

may be written in the following form, on the basis of th® expression (202):

k/Z =—?r\ __ ___ L / (385) 158

The increment of the length of travel of th© recoiling parts during th® 

time of th© movement of theprojectils in th© muzzle brake may be determined 

in an approximate manner from the relationship

a / ' -s AA/'At <=* ±Z, l- ■—Cj (386) 158

and tli© length of travel of the recoiling parts at th® rr.om®nt of th© departure

of the projectile from the muzzle brake, when braking with a certain muzzle

brake, from the relationship

Z £ — Z f z ■ (387) 158

In formulas (386) an.d (387) we represent with index y th® length and 

velocity of recoil, corresponding to th® moment of th® passage of the base of 

th© projectile through th® first section of th® .muzzle brake •

Th© component of the reacting force of the muzzle brake, stabilizing the 

gun, is given by th© following equality for th© given moment in th® first

period of work of the brake; F^TIMCTEM
CCS FORM onn ■ 
! iWt 4-9 ZvbM
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The stabilizing force will

first period when p ~ and
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have its maximum value at. the end of the

* ST *

r % <Pa sT
By analogy with formula (382), the expression for the impulse of th®

(388) 158

stabilizing fore© during the time of th© first period of work of the muzzle

brake may be written in the following

4- The second period of the

form?

K<> Vpz

work of the muzzle brake

In the second period of work of the muzzle brake the ©scape of powder

gases remaining in the bore will take place through all the openings of the

muzzle brake and in the direction of th© axis of the bore of ths barrel through

the muzzle openings of th® "barrel brake”,.

Th© discharge of powder gases through the cross-section of the muzzle

brake will drop

the brake- The

into account by

for utilization

in the direction from the first section to th® muzzle face of

lack of uniformity in the discharge of power gases may be taken

introducing into the expression for the discharge a coefficient

of gas s

Assuming the discharge of powder gases in the cross-’section 

section to be uniformly distributed between the minimum sections

of

of
of

th© first

the nozzles

and the section of the ‘’bore” of the brake S.the coefficient 

utilization of gases for the first section may be wittan as follows;
» -5

the

For the second section th® coefficient of utilization of gases will be: 
n s---- ~-------- ( i------- -----------

^4. ’*"'5 
where the first factor expresses the relative quantity of gases escaping

)

through the cross-section of the second section, that is, the relative quantity

of gases not utilized in the first section-

OCS l-'ORM , 
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On the basis of formula (357) we may write the following expression for

the elementary weight of thepowder gas:

c/ y ~ / st pc/?;-. (391) 160

Jl

But on the basis of the equation of the movement of th© projectile

P(/t = £2%-dv .

After substituting equation (392) in equation

Bearing in mind the character of the increase

(392) 160

(391) we shall have:

(393) 160

in the velocity of the

projectile depending on the distance traveled in ths bore of the muzzle brake

and taking into account the uniformity of the distribution of the nozzles along

the muzzle brake, we may employ the following approximate relationship for the

change in the area of the openings of the flow in function of the velocity of

the projectile:

2

By substituting expression (394)
d ~ "z

in equation (393) we shall have:

(394) 160

yy_ z.

By integrating equation

the following expression for

discharge of powder gases in

</zr\ (395) 160
d

(395) in the limits from 77^ ^o 2/^ B w©

the determination of the absolute value of

the first period:

< _ <P/wS.r
a 37

obtain

the

(396) 160

In the second period the following quantity of gases escape through the

openings of the muzzle brake

£ ' (397) 160

We shall now find the expression for the impulse of the reacting force in
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: MAG 49 Z.W-.
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1

^or this purpose we take the expression for th® reacting

from th© parentheses„ obtain:

notation

C (398) 161

% Ko

C,

the effective velocity of escape

The impulse of the component of the reacting force in the

axis of the bore of th® barrel for a

moment of th® passage of the base of

of the brake is equal to:
■ft

Z£ = J -

certain interval of time

(399) 161

direction of the

counted from t he

th® projectile through the muzzle face

£
CL 

s
For the full time of th® escape "L we have

. a ' o
Consequently, th® full impulse of the braking force in the second

in the direction of the axis of the bore, may b® stated as follows:

r
‘-A ~

<*>-%) W/g-

We shall now consider th® work of th®

Figures 57 and

that the brake

The gases

ocs tosh r»«r>, 
! MAR 49

(400) 161

period

58), and for simplification

consists of one chamber

(401) 161

muzzle brake of active effect (see

of the discussion we shall suppose

escaping from the bore of the barrel encounter in their path the
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forward wall of th© brake. Th© powder gases ar© partial!y reflected from th© 

surface of th© forward wall and floxv in part through th© ax’al opening.

iVhen reflected from the front wall of th© muzzle brake unCor a certain 

angle 3 , a part of th® powder gases flows through the lateral "p'vrt” of the 

brake, without encountering any wall in its path. The other part of ch© flow;

which, after reflection from the front wall, encounters in its path the lateral 

walls of th© brake and after reflection from, them flows out into the atmosphere 

through th© lateral ’’port”, does not create a braking fore© and lessens th© 

mass of gases flowing through th© axial port of th© front wall and, consequently.

also the reacting force, this increasing th© recoil.

The coefficient of utilization of th© powder gases flowing through th© 

one-chamber muzzle brake is expressed as follows:

___ 
5c + $0 *

is th® area of the front wall after th© subtraction of the area of

(402) 162

the axial ports

•th© area of th© axial opening

In addition to this, in the calculation of the amount of movement, of the 

mass of gas reflected from the front wall w© must introduce a coefficient for 

theofto th© ratio of that part

utilization of the working surface of th© front wall 7) , which willbs equal 

surface of th© front wall 5& (active part) 

stream takes place to all th© working area cftheoffrom which the reflection

th© front wall, that is

The full coefficient of the

7) - 'Sd
(403) 162

utilization of the powder gases in the on©

chamber muzzle brake will be equal to

(404) 162

Being reflected from the active part of th© front wall, th© powder gases 

create a reacting force, the impulse of which, by analogy with the brake
RESTRICTS®
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where $ is the average angle

In the calculation of V^,

PAG NUMBER
211

' VC czMx 3
/ <7 ___ _

of* reflection..

(405) 162

in this case we should take ^~ / and ■

- 0-564o
Gt

The relative quantity of powder gases escaping through the muzzle port of

the reactive brake or the

follows:

This quantity of gas

the impulse of which will

or, taking irrbo

th® movement of

Here, just

brake of active-reactive effect will to expressed as

■
creates a reacting fore® in th® direction of recoil

be:

(406) 162

account the amount of powder gases escaping during the time of

the projectile along the bore of the muzzle brakes

3
(407) 163

as in formula (405), for th© calculation of , we must take

~ / and X^s: 0<»564o

Th© increment of th® amount of movement of the recoiling parts during the

period of secondary action with braking with one muzzle brake is expressed

by the equality:

whence
AL A IV R J i

zilV'= Ma
The maximum velocity of recoil in braking with one muzzle brake is deter­

(408) 163

mined by the expression

V/' - IV* t A Vv"'.
Th® increment of the length of recoil during the period of secondary action

maybe determined in an. approximate manner from th© relationship 
r> r? c? VT PTW w«a Wfci
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influence of the presence of' the muzzle brake on the increase in the muzzle 

velocity, we shall regard the duration of the period of the secondary action 

as the same both without and with the muzzle brake.

Figure 60 (Page 164

The velocity of recoil at the end of the period of secondary action in the 

presence of the muzzle brake may be greater or less than the velocity 

of the free recoil at the beginning period of th© secondary action depending 

upon th© construction of the muzzle brake, which we shall characterize by the 

ooefficisnt Q o

The course of the curves ST ■=» the abssnce of a muzzle brake

( ® 0) and in the presence of a muzzle brake with a different measure of

efficiency ( and <^) is represented in Figure 60*

Owing the period of the secondary action in the absence of a muzzle brake 

the increment of velocity of the free z'ccoil may be expressed by the equality:

■ <«b is*
In braking with a muzzle brake the increment of the velocity of th© 

recoiling parts at th© ©nd of the period of secondary action will be expressed 

by til® ©quality:

4W'» V3t-WjJ (U2)151
the increment of th© velocity'of recoil AW* be positive or negative depending 

upon the efficiency of the muzzle brake*

RESTRICTS©
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Bearing in mind that, on the basis of th© expression (410)

M/3t =/7=T
we may set:

We shall find th© relation between th© impulse of force F^, acting in 

th© period of th® secondary reaction in thepresenc® of the muzzle brake:

J dr ® AL AW >
to the impulse of this force in the absence of a muzzle brake:

After designating this relationship by / , we may writ®:

V-_£^r.-- 41/\^22^L YE. £ ~ ^4 
’ 1 &v/~ 

or
-El

X
.________________ (413) 165

vzj_  _

After substituting in expression (413) the expressions (144) end (135a), 

instead of W^^and we shall haves

iTT _ i±£i£Ssi_
v ... _ z l±>_ 
r* " s — ft*

i’’ J3 

or finally, after transformations:

(414) 165

We shall assume that the relationship of the increment of velocities of

recoil for any moment of time in theperiod of secondary action remains constant

and equal to _/L. • Then, bearing in mind that the ratio of the increments of
restricted

OCS FOPM . (Classifictstio!
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velocities is equal to th© ratio of the impulses of the force in the 

presence of th© muzzle brake to the impulse of force without the

muzzle brake I , and, with th© assumption of the equality of time t in both 

cases, to the ratio of the forces themselves, we may write th® following 

expression for the force Pin the period of secondary action in the presence 

of a muzzle brake:

P « Y P
I RM 1 KH (415) 166

Hone®, we arrive at the conclusion that for taking into account the 

presence of a muzzle brake in the calculation of th® elements of movement of the 

recoiling parts in. the period of the secondary action of the force Pmust 

be multiplied by the coefficient )C > determined by the expression (414), 

that is, for the calculation we take

■ M * £ (416) 186
or

Pftft (j f) (417) 166

to the exponential or linear variation respectively of the force PKW during

the period of the secondary action.

■
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The coefficient may have both a positive value and a negative value 

something which will ba determined by the value of the coefficient #

The graph of the change of force P^ during the period of the secondary 

action with various values of the coefficient £, is given in Figure 61#

We should talc© tho same formulas for the calculation of ths elements cf

retarded recoil in the presence of a muzzle brake that w® take for the case of

and

the absence of the muzzle brale®, assuming in conformity with tho abovo that

pa =XPd» “d- consequently, that (P^ ~ )' (P^ — 5/^ )• An

exception is constituted by the formulas for the calculation of th© time t

parameter the coefficient /C should not enter* into these, because they

are deduced for free recoil in the absence of a muzzle brake#

In the calculation of. the maximum velocity of retarded recoil in

tho presence of a muzzle brake, it is necessary to boar in mind th© following# If 

P, >R>XP} 
in braking with a Constance force of resistance, or

P^P^XP, 
in braking with a variable force of resistance in the first period, the maximum 

velocity of retarded recoil will be reached at the moment of the departure of 

the projectile from th® bore, that is, V,^^, =» u

7# Calculation of the Elements of Retarded Recoil in cas® of the

Absence of Pressure to Overcome the Inertia of the Projectile

Calculation of the Elements of Retarded Recoil

In the derivation of the functional relationships determining the elements 

of retarded recoil with p& () » we proceed from the assumption that the 

movement of the recoiling parts begins simulatneously with the movement of th® 

projectile in the bore of th© barrel#

Since the initial value of the force P^ will usually be greater than the 

fore© of resistance, this assumption will be correct with p irtn 0 in the
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limits of accuracy of th© assumption mad® in interior ballistics for the

beginning of the movement of the projectile from the moment the pressure of the

powder gases reaches th© value ♦.

Obviously, in the case of th® absence of th© pressure for overcoming the

inortia of the projectile (^ 0), which in practice wo shall have in

rifled boros of barrels in firing shells with ready-prepared projections and

in smooth bore barrels in firing mortars., the beginning of the movement of the

recoiling parts will not coincide with the beginning of the movement of the

projectile• In this case there will be a lag in the beginning of th® movement

of the recoiling parts behind the beginning of the movement of the projectile

and

and

RO

(419) 168

(418) 168

this lagging ifill b© all the greater, the slower the increase in force P^ 

the greater the value of the force of the initial resistance to recoil

(Figure 52)

For finding

of the recoiling

the bore and the

the functional relationship between the elements of movement

parts in the period of the movement of the projectile along

elements of movement of the project!1®, w® apply to th®

system of recoiling parts — px’ojectile — charge the equation of the amount

of movement in differential form:

—- M 4- d K — R cit.

Bearing in mind that with the hypothesis pertaining to the linear change

in the velocity of the particles of the charge

bottom of the bore to velocity tV’ at the base

uniform distribution of

amount of movement of a

for th® differential of

th® expression

ccs fori;
I MAR -W ZW-1

from the velocity V at the

of the projectile and with the

the mass of the charge in.th© initial air space, th©

charge will be expressed by the ©quality:

the amount of movement of the charge we shall have

d/( = 0.5' (d'w'- dV) ■
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Figure 62 (Page 168)

By substituting this value of JK in the equation of the amount of mov©-

ment (418) we may set:

— A10 d d lf) ~ Rdi* • (420) 168

since

where 'if'’ is the relative velocity of the projectile and 

o'-az' ~ dis'— dV,
(421) 168

this equation of the amount of movement may bo rewritten in the following forms

J'/m-dV' " p- [l-dV-ffdt (422) 168

or

(^of = Rdt (423) 168

The movement of the recoiling parts starts when the force P^ reaches 

value of th© fore© of the initial resistance to recoil F-o « At this moment

the velocity of the projectile reaches a certain value pressure of

the powder gases, corresponding to this velocity of th© projectile, th© time

movement of the projectile, and the length of travel of the projectile along 

th® bore ar® represented by p* , "£ respectively.

By integrating ths left and right parts in the corresponding limits, w®

may set:

CCS FORM onn , 
I MAS 49 Z.UU-1
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th®
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°rp-)O'- -/ ftdt.

Solving the equality (425) for V , we obtain:

-t- o. r
* _r..._-j-i -i - J.- r < —

M0 +• p.

The first member of th©

recoil which would appear cm

begin at the moment that the

/

(424)

(425)

-fRdt.
o

expression (426) represents tte velocity of free

(426)

169

169

169

condition that the movement of the rocoilingparts

velocity of the projectile reaches th® value Ziy

This velocity of free recoil may be considered as th® difference between two

velocities;

O.3~ f Ot$~ p. z<m» O»

/Mo

In conformity with this, the expression for the velocity of the retarded

recoil, may be rewritten in th® following form:

J Rdt. («7) 169

Bearing in mind that V

expression (427) w® may set;

or

■=.& and 

dt dt
on the basis of the

/X--—</T-
f Mo r'»»<'t-11- /V(o uf* }*-

£
^" ’(428) 169

O

By integrating equation (428) in the corresponding limits we obtain:

"5x =s±^-h- Cdi- fdt-£ [diff? dt

___ ___ ____________________________ . ja ° °
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the projectile at the beginning of the movement of th® recoiling parts 7/) and 

tho corresponding length of travel of the projectile » For the determina­

te know the interval of time "tttion of th® time of recoil it is necessary

passing from the beginning of the movement

of th® movement of ■he recoiling parts

At tho moment

the force P^ is

of the beginning of the

of th® projectile up to the beginning

movement of the recoiling parts

expressed by tho equality:

PKHt ~ S/3i (452) 170

from ©ouality (432) we find:

Th® solution of the

/

problem of

& ; on th®

Q

interior

f and V from and 

corresponding value 

and of .

in an approximate manner the value of

and on the

bas~- s of

basis of

determined from the equation of th® amount

from equation (434) w© obtain

(433) 171

ballistics gives th® relationship

the pressure we find th®

this we find th®

the interval of time “C t may be .

of movement:

spt, i (434) 171

whore is the ’’imaginary coefficient”

time counted from the beginning

SPf
(term net identified — Trans)

(435) 171

Th©

parts is expressed by th® ©quality:

t = t

of the movement of the recoiling

CM 1 (436) 171

■

!

c ws designate the time counted from the beginning of the move­

ment of the projectile»

where by
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j

The relations for the elements of movement of the recoiling parts in the 

period of the secondary action of the gases will be the sains as for ths case

P.^O .

The duration of ths first period of retarded recoil is expressed by th® 

©quality:

»v t y X f A

The solution of ths problem for th® determination of the constant force 

of resistance to recoil R , acting over the whole length of recoil in the case 

pr ~ O > Just as in the case p$ Q a boils down to the finding of the

value of th® force of resistance R from the work eauation:

W© shall substitute in ths work equation (438) the values Vand e

In accordance with formula (235),

Bearing in mind that in accordance with formula (430) with R ssr const

1/ •= M. - ~ Rt3 

and

Mo (142) 172

we may writs:

V^" ” (439)172

or, using the notation

“ W, ~ (440) 172

and

_____ hSSTniCTED.
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w*-
(446) 173

(447) 173

A =t p - <xA. ' &t
*-K >

n

B

that is* a

expression

quadratic equation* the solution of which gives the following

for the determination of R;

8 + j/z3**+ ;MC
(448)

in expression (448)* th® minus before th® radical sign is dropped because it

gives "unreal” values of R.

After substituting in the expression of the coefficients of A and B

th® values of the magnitudes CD and p , v& may write the following work 

formulas for th® determination of the coefficients A* B* and Cs

173

/
M’ J.

OCS FOPJo .
» t;AR J-9 ZUtM

M'..

aazz^xzt^xtxjssvsa
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14* Velocity of retarded recoil at the moment of the maximum, pressure 

of the powder gases:

k_ -k. (.^-^ ■
15, Path of retarded recoil at the moment of the maximum pressure of 

the powder gases:

y _ /__ L f o ! -/- \

" K

16. Velocity of the retarded recoil at th® moment of the departure of 

the projectile from th® bo re;:

17* The length of the retarded recoil at th® moment of th® departure of 

the projectile from ths bore:

x „/ ___z /o . /- )££ .
/'a' a «'o ( jr*. <2

u A

The intermediate values of the velocities end lengths of retarded recoil 

ar® calculated in a corresponding manner by formulas:

\A = K 'gr (R, ± 12) ti. >
'’o ' at. C/

18. The resistance to recoil at the moment of the departure of the 

projectile from the bore of the barrels
f? _ D , f^K ~ Ro -f- 
hd -- ho 1- —r3 ■
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19*. ’A’im8 from th© beginning of the period of th© secondary action up 

to ths moment when th© recoiling parts reach their maximum velocity?

<2 = 4,-303 b /a A .
' . ■ R

20’. Maximum velocity of retarded recoil:

21’. Length of retarded recoil at th© moment of the maximum velocity of 

recoil:

XR - + Vi e, f/’ b (e.-b) +■ /? (/>*-

22’, Velocity of retarded recoil at the ®nd of th® first period:

4 = Vb fit']-

23’. I'he length of retarded recoil at ths end of the first period:

XK = X5+ Vdt' ++[b[P3t'-b (p>~

Th® intermediate values of vh® velocities and lengths of retarded recoil

in th© period of the movement of th® projectile along th® bor© for th© moments

of time '£ -<^7 may calculated from th® formulas:

and in th© period

by tha formulas:

/% ni'^i J

of th® secondary action for the moments of time tx. < t‘

— S«L z
X. - V Vs i [f. -1> (>- e ‘)] ,

The first period. Case of br^axng with a constant fore® over all th® 

length of th® rocoil.

13". Th© fore® of resistance in braking with a constant fore© over all
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Ul

&
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o -8 ^AC

A =

If th® magnitudes y. and Ct) may be disregarded in comparison with Qo& 

then. m

___ _ __

The further calculation for th® first period is carried out in accordance

with points 14’ -T” 23’

The

24

where

25

26.

second period of recoil. Braking with a variable force of resistance.

Length of recoil: Jt KIVn.-Wttl.'M rminWK (CAtWllftWJa. 
a—

A
A ~ Qo r/BP 
b ? :,G. D/:.„ ;

ffP /x K

Resistance to recoil at the end of recoils

~ i-'&iL'cPnP
A ^HP

The force of resistance to recoil in the second period corresponding

to the different values of the length of recoil:

riZSTxui *j'j>KCTi.CfX'^x«rc?7tt;?Y?;gaBi3pca5?yptTgffi!
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27,, Square of the velocity in the second pariod of recoil:

y/-?_ O^xJU-X)
V Me

on the basis of point 27 is carried out for values ofThe calculation

calculated on the

The calculation

basis of point 26

on the basis of points 26 and 27 is carried out. for th©

same values of X at intervals of 50~100 mm.

28e The duration of the second period of recoil

A =" 1 VA
or, approximately

2&e Full time of recoil;

In

P'+R
A

OT
Second period* Braking with a constant force of resistance.

27*

28'

29’

Square of the velocity in the second period of recoil:

V‘ .12 (X-X).
M &
period of recoil:

= V,
Duration of the second

Full time of rsooil:

or
CHAPTER III

CLASSIFICATION AND BASIC SCHEMES FOR

18 Purpose of Recoil Mechanisms and

Met by Them

RECOIL MECHANISES

General Requirements to be

Recoil mechanisms ar® intended for lessening th® destructive effect of ths
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shot upon the carriage* In keeping with their purpose, recoil mechanisms 

include the recoil brake, counterrecoil brake, and counterrecoil mechanism- 

In addition to these basic assemblies, th© recoil mechanisms include hydraulic 

compersators, counterrecoil buffers, mechanisms for automatic regulation of 

the change in length of the recoil with a change in the angle of elevation, 

devices for filling them with liquid and gas (or air), packing devices, etc-

(
The following demands are made of recoil mechanisms?

1* They are to brake the recoil of the barrel at a. certain length of 

recoil and then, after the stopping of the barrel, bring about the counterrecoil 

of the latter into th® initial position it occupied before the shot; end, 

both recoil and counterrecoil should take place smoothly and without shocks 

(impacts)*

2t. In field carriages the resistance to recoil and countorrecoil by the 

recoil mechanisms should be such as to assure stability and immobility of the 

artillery weapon during th© time of the shot under the same conditions of 

fire; their action should be uniform, and the rate of operation should not 

depend upon the atmospheric and temperature conditions of the surrounding air*

3» On the basis of their construction they should be simple and cheap

to manufacture. Their parts should be interchangeable«

4. They should be simple and reliable to regulate and the replacement of 

worn out or damaged parts should be easy*

5<> They should not be subject to fouling during operation under field 

conditions.

2* CLASSIFICATION AND CONSTRUCTION OF COUNTERRECOIL MECHANISMS

In artillery practice we may encounter counterreooil mechanisms of the 

most varied construction. Hov/ever, in the construction of each of them there 

ar© certain general principles inherent in all the counterrocoil mechanisms 

or groups of them-
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The basic elements of a counterrecoil mechanism are: springs or compressed

gas (or air),, On this basis there are two types of counterrecoil mechanisms

the spring counterrecoil and ths hydropneumatic counterrecoil, Pneumatic

counterreooil mechanisms are also used*

In the recoil of the barrel the spring (or gas) is compressed. As a

result of this a certain mount of energy is accumulated in the covnterrecoi].

mechanism, energy which is then used for the retun of the barrel to its

ititial position

For convenience in theoretical investigation and study of tho construction

of th® above-mentioned types of counterreco11 mechanisms of present-day

artillery weapons, they may be classified in the following manner on the basis

of the method of construction:

TABLE 10 (Page 185)

Springs Hyd?*opiioumati c

Pn
eu

m
at

ic
With cylindrical 
helical springs

W
ith

 B
el

le
vi

lle
 ..

sp
rin

gs

Without "throttling" 
of the liquid during 
the counterrecoil

With "throttling" 
of the liquid dur­
ing countierreocil

With the 
v springs 

placed, in 
the form of 
a single 
column

With tele­
scopic plac­
ing of th® 
springs

With direct 
contact of 
the gas 
with the 
liquid

W
ith

 a 
flo

at
in

g 
oi

sto
n 

i

With dir­
ect con­
tact of 
the gas 
with th® 
Liquid

•

With a 
floating 
piston

The spring counterrecoil mechanisms are constructed in the following manner

The

often in

spring, one or a column of several springs (the latter occurs most

practice), rests with one ©ad on the cradle,, regidly connected with th©

carriage, and the other is connected by some means with ths barrel. In this 
RESTMCTE>
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case th© working compression of the column of the springs during the time of

recoil will be equal to th® length of recoil

Figure 63 shows th® simplest scheme of a spring counterrecoil mechanism

with the placing of the cylindrical helical spring J in the form of a single

column, placed on the barrel

rests on th® bottom 5 of th®

2« With one end the column of th® springs

it rests in a

of th® barrel

"cradle” (1)

ring casing 4

th© spring

After the

the barrel back into th©

stationary "cradle” 3, and

of the barrel™ During the

is compressed between the ring

with

time

the other end

of t h® recoil

and the bottom of the

cessation of the recoil, th® spring expands and forces

initial position

With such a constructional arrangement the spring has rather large

clearances and heats up quickly* Such a design is rarely used..

Figure 63 (Page 186)

Most often the construction of the spring counterrecoil mechanism is

executed

case one

"cradle”

in accordance with the scheme represented in Figure

end of the column of spring 1 rests on the bottom

64* In this

of a stationary

3, and the other end rests on flange 4 of the cylinder 2 of the

recoil brake, connected with lug 5 of th© barrel™ During th® time of the

recoil of th® barrel the spring is compressed between th© flange of the brake

cylinder and the bottom of th® "cradle"* After the stopping of the recoil..

(1) Trans™ note: From the drawings this would seem, to be a tubular

arrangement™
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th© spring is released, acts through the flange of the brake cylinder on ths 

barrel;, returning it to th® position it occupied before the shot#

Figure 64 (Page 186)

The us® of .several springs for making the column is called for by the 

f o Howl ng considerati ons:

1) to tnake a long spring it is necessary to use long wires and this 

complicates the process of manufacture;

2) a long spring is in convenient to transport as a spar® part (greater 

weight, inconvenience in packing, cumbersomeness, etc);

3) helical springs when compressed, are subjected to torsional stresses, 

and when released they return to thoir former state, thus creating moments 

which cause the rotation of the support or bearing; the longer the spring,.., 

the stronger its action; so in order to avoid this we place in the supports 

some roller bearings or a core for th® springs and make of the springs a 

composite of right and left winding; the assembly of the core in the latter 

case is done altematelyi right, left, right, left, ®tec

■Tith such an assembly th® twisting of one spring is counteracted by the 

twisting of another in the opposite direction.

Figure 65 shows the scheme of a spring counterreooil mechanism in which 

the cores of the springs are placed one within the other., The front end of 

the outer spring 1 is pressed by flange 4 of the movable cylinder 3, and th® 

back on® rests in the bottom of a stationary "cradle” 5» Th® front and of
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th® inner spring 2 is pressed by flange 7 of cylinder 6 of the recoil brake

connected with the barrel, and the rear end rests on the bottom of the movable

cylinder 3.

Figure 65 (Page 187)

When the barrel recoils th® cylinder

with it, presses the inaid® spring* As a

of the

result

inside spring the movable cylinder goes back and

recoil brake, which recoils'

of the action of the compressed

compresses the outside spring

between th© bottom of the stationary ” cradle" and the flange of th© movable

cylinder* Hence, both cores of th® springs ar® compressed simultaneously.

A counterrecoil mechanism, of such construction is called a telescopic

oounterr ecoil.

The basic advantage of a telescopic counterrecoil mechanism ovex’ th®

usual ontas consists in the fact that its total length is much shorter* With

a telescopic arrangement of’ th® springs the working arm of compression of each

core of the springs will be shorter than with the employment of a single core

for the springs, and,, hence, the total length of th® oounterrecoil mechanism

may be made shorter in

Among the defects

mention theincrease in

Figure 66 gives a

comparison with the first case*

of the telescopic counterrecoil mechanisms wa should

th® diameter and a somewhat complicated construction

di agr&mati c rapr asentation

consisting of Belleville springs, used in the 152

CCS FORM n » 
: MAR 49 .ZUW

The eounterrecoi) mechanism consists of two cores

of

mm

of

a counterrecoil mechanism

coastal gun of Kane

similar construction
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The cor© of the Belleville spring is placed on guide pin 79 on which it is 

divided into two parts. On® end of the right part (in th® drawing) of the 

core rests in th® circular collar of guide pin 7, and theother rests on the 

movable bottom 4; on® ©nd of the left part of the cor® rests against the 

flange of the cylinder of the brake 1. and the other rests on the collar of 

guide pin 7. The guide pin can move along its axis.

Th® action of the counterrecoil mechanism is linked up with the action of 

tli© recoil brake and consists of th® followerg0

Figure 66 (Pag® 188)
Legends 1 • recoil

During the time of the recoil of th© barrel the piston rod 2 with th® 

piston is stationary, and th® cylinder of th© brake 1, with the spindle 3 

fastened to it, the movable bottom 4, and the Belleville springs 5 execute a 

recoil movement,, Th© liquid in' cavity A is forced through the variable 

regulating openings formed by the regulating ring of the piston and the 

spindle . Besides,, valve 6 moves to th© right and does not interfere with the 

flow of th© liquid through th© opening C into the cavity Bo As a result tf 

th® fact that during recoil th® piston rod with the pistor goes inside the 

cylinder of the brake, there issues from cavity A a volume of liquid greater
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Figure 68 (Page 189) 
Legend: 1 - recoil

From the drawing we can see that each

represented consists of an air container 1

within it a piston rod 3 with a piston 4.

F-2898
i PAGE NUMBER
I 245

of ths counterrecoil mechanisms

and a hydraulic cylinder 2, having

In the counterrecoil mechanism

with recoiling cylinders ther® is placed an intermediate cylinder 5O A part

of the air container is filled with gas (or air), and a part with liquid. The

hydraulic and intermediate cylinders are filled completely with liquid? The

cylinders communicate with each other through openings tx and 8

In counterrecoil mechanisms of this type the liquid serves as a means

for obturating the gas, holding it for a long time under pressure, and

simultaneously performing th® function of transmitting the pressure of the gas

to the piston. Hence, they are called hydropneumatic counterrecoil mechanisms

The intermediate .cylinder 5 in the scheme of Figure 68 of the counterrecoil

mechanism with recoil of the cylinders is used for the purpose of covering

with liquid

of gas into

Duri ng

the connecting ducts end in this manner preventing th® penetration

the hydraulic cylinder during fire under high angles of elevation

recoil the piston rod with the piston moves relative to ths

cylinders and the piston drives the liquid from the hydraulic cylinder into the

air

air

the

the

container, compressing the air. After the end of th® recoil. the compressed

presses against the liquid, forcing the latier from the air container into

hydraulic cylinder of the courterrecoil mechanism, as a result of which

pressure of the gas is transmitted to the piston, causing the counterrecoil

of th® barrel
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shows one of the schemes of a hydropneumatic counterrecoil

a floating piston. It differs from the preceding in that it

piston rod, in the cavity of which the gas is separated from

liquid by a floating piston 1

Figure 69 (Page 190) 
Legend: 1 - air 2 - li

pressure of the liquid against the air (and vice versa) is transmitted

through th® floating piston. The advantage of this scheme consists in the

great compactness of the construction

a weakness

of the floating

During th®

liquid, under

cavity of th©

to the left)

of the scheme is the complicated construction of the packing

piston.

time of the recoil of piston rod 3 or of the cylindei* 2, th®

th® action of piston 4, is forced through opening (%, ihto th®

piston rod and displaces ths floating piston 1 (on th® drawing,

which compresses the air.. During countorrecoil, the compressed

air, acting on the floating piston, moves it in the reverse direction and

forces th® liquid from the cavity of the piston rod into cylinder 2

barrel counterrecoils

The floating piston was introduced in an

from th© air, the oxygen of which, dissolving

conditions for th® corrosion of the hydraulic

The

effort to separate the

in the liquid, creates

liquid

favorable

cylinder and the packing

arrangements.

With the employment, in counterrecoil mechanisms of inert gases (for example
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nitrogm) and liquids having little corrosive effect, the necessity of em­

ploying floating pistons no longer- exists-

Th® scheme of a hydropneuraatic countsrrecoil mechanism with direct contact

between the gas and the liquid and with throttling of the liouid during the

counterrecoil

the first two

recoil, under

is shown in’ Figure 70. The difference between this scheme and

consists in the placing of the valve 6 with the spring 5> During

the pressure of the liquid, the valve moves away from its seat

and compresses the spring.. Th® liquid moves freely around the head of the

valve and is driven through the opening into the air cylinder, compressing

the ga.5 in it- During counterrecoil, as a result of the pressure of the

liquid and of the spring, the valve goes into its seat- Then too the liquid 

is forced into the hydraulic cylinder only through the narrow openings (5

in th® valve- This creates ths hydraulic resistance to counterrecoil, the

counterrecoil io braked, and a part of the superfluous energy of the counter-

recoil mechanism is absorbed.,.

Figure 70 (Page 191) 
Legend; 1 - recoil
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Figure 72 (Pag® 1S2)
Legends 1 « air 2 « full or complete 

pistonj 3 - air containerj 
4 - piston rod; 5 - oil line; 
6 - air line; 7 - ’‘intejisifiar'*

I The counterrecoil mechanism operates as follows: du of i

I the piston rod with the piston the latter1 compresses che air; during th® 

counterrecoil tho air, acting on tho piston, returns th® barrel into its 

initial position»

Tho obturation of th® air in the cylinders is effected by tho liquid 

compressed in the packing devices of th® counterrecoil mechanism to a pressure 

exceeding somewhat the pressure up to which the air is compressed in th® 

counterrecoil mechanism, This is realized by means of an intensifier..

Th.® intensifier (Figure 73) consists of e space (container) 1 and a 

piston rod 2 with piston 3, There is air in th© cylinder on one side of th® 

piston; on th® other sid® there is liquid; the cavities ar© connected by an 

air line and by an oil line with the air container -and thepacking devices of 

th® counterrecoil mecha ism respectively.,

I
 As a result of the fact that th® pressure of th® air, equal in value to

the pressure in the counterrecoil mechanism, acts over a greater area than th® 

front surface of the piston, and that the cross section (profile) of the latter 

transmitting the pressure to th® liquid has a smaller area, tho pressure 

within th© liquid will be greater than the pressure of the air. Hence, the
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collar.. of th© pistor and of th© piston rod of the counterrecoil mechanism

will be pressed against th© adjacent surfaces by a greater pressure than the

pressure within the air cylinders

At w© can so©, liquid is used for obturating the air in the hydropneunatic

and pneumatic counterroeoil mechanisms

The merit of pneumatic counterrecoil mechanisms in comparison with

hydr opr. emetic ones consists in a greater compactness-, However, the complexity

of construction of the packing is the main reason for their limited employment

8>
Ui

-

Figure 73 (Page 193)
Le -©nd: 1 - air line to th© air container 

of the counterrecoil mechanism 
2 - liquid 3 - oil line to th© 
packing of the piston rod (or 
piston) of the counterrecoil 
mechanism.

Finally, in connect! n with counterrecoil mechanisms it is necessary to

bear in mind that in construction and functioning they may be independent of

the recoil brakes or united with the latter in a

the 90 mm American antiaircraft gun, model 200)

in th© main, counterrecoil mechanisms the action

the action of the recoil brake.

Restrict e

single mechanism (for example

In actual practice we use

of which does not depend on
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During the time of the counterrecoil, after the elimination of the

vacuum the liquid is forced by the pieton through the discharge openings CZ 

from the cavity into cavity A, as a result of which there is braking of

the counterrecoil by the recoil brake. During the recoi" the needle moves out

from the cavity of the piston rod, and during the counterrocoil moves into it

and forces th® ..iquid

recoil by £1 needle

brake, depending upon

from it, thus bringing about the braking of the counter-

which is with the counterrecoil brak®o The counterracoil

the length of ths needle, will come into play at different

periods of the countorrecoil and this is determined by the selection of ths

scheme for braking the counterrecoil, a matter about which wo shall give

further details below,

The advantage of the construction is its simplicity. Such a scheme

for s rocoil-counterrecoil brake may be recommended for guns with a short

length of recoil, for example, in stationary and semi-stationary carriages

(tanks, self-propelled guns, etc)

Figure 75 (Page 196)

In the recoil brake of the key (tongue) type with the needle counterreoo51

brake (Figure 75) the discharge openings of the recoil brake ar® mad® by

means of key 5 of variable height and the key cutout (Z- on thopiston, In

other respects the action of this type of brake is analogous to the preceding
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v> 
n *
</>

Th© first stream of liquid is forced through

th® surface of the spindle and the regulating eye

braking the recoil® The second stream of liquid

the ring clearance between

g and is th® basic one

which is directed along the
</>

i

Cn

i

canal of the piston rod, pushes the valve-moderator of the recoil brake and 

through the opening passes into the

The construction of the brake should be

is completely filled with liquid at any

space made free behind the moderator

such that the space behind the moderator

moment of the recoil

Figure 78 (Page 198)

During counterrecoil the spindle goes into the cavity of the piston rod 

and the valve-moderator, under the pressure of the liquid, is forced against

the face of th® spindle end covers the opening Th® liquid from the space

behind the moderator (from the cavity C) moves out only along canala X

the surface of the cavity of the piston rod, and farther on into cavity , 

through th© opening ® Hence, th© counterrecoil brake goes into action

on

A

immediately upon the beginning of the counterrecoil and acts over the whole

length of

From

goes into

cavity A

In a

the counterrecoil

the moment of the elimination of the vacuum, the

action, Besides, the liquid from the cavity 5

through the openings 2 and &

number of present day artillery weapons, instead

recoil brake also

is forced into

of a spindle there

is a counter-piston rod with canals on th® surface of the latter. However
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the principle of operat5.on of the brake is not changed by this.

The type of brake mentioned is widely employed in field artillery.

The scheme of the recoil brake of the combined type is shown in Figure 78.

Its action consists of the following. Piston rod 2 with piston 3 recoils with 

th® barrel. The brake cylinder 1 and rhe spindle 4 remain stationary. On 

the inside surface of the cylinder there are canals of variable depth.,

During recoil the liquid, filling all th® cylinder of the brake, presses 

against the movable piston red 5, forcing it up against the circular projection 

of the head of the piston, as a result of which the oblique openings ar© 

uncoverod. The liquid forced from cavity A forms two streams* One stream 

passes through the oblique openings 6 into the head of the piston and on

through the openings between the regulating eye and the spindle (or 
p

counter*]?! St on rod) into the space b ; th® second stream passes through

the opening (X ? formed by th® surface of piston 5 and the canals, is also 
K

directed into th® cavity 6 . Both streams brake the recoil*

During counterrecoil, up to the moment of the elimination of the vacuum.,

the broking of the counterrecoil by ths brake will be absent* After the 

elimination of the vacuum, the movable piston 5, by the pressure of th® liquid 

is moved in the direction of th© recoil and closes completely (or partially)

th© openings 0 . With complete closing of openings , the liquid cannot

flow through openings ^8 and hence the braking of the counterrecoil will 

b® realized only by the forcing of th® liquid along the canals (openings )

In addition to this, an insignificant part of the liquid will pass through the 

longitudinal openings into th® piston (Figure 78). With partial closing

of the openings , the forcing of the liquid will take place both along 

the canals and through the remaining part of openings (5 . The canal in the 

spindle provides a free exit for the liouid from the cavity of the piston rod 

into th© brake cylinder, thus obviating the possibility of a hydraulic shock* 

As we can see from the sch^i^c^nsidsred^ the actions of the recoil brake said 

ev’c cnpi.i (Ciass/ficetian Si
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of th© counterrecoil brake during the time of the recoil are mutually connected, 

because th® section of the opening through which the flow of liquid takes 

place during recoil is equal to the sum of the sections of the openings <X and

Figure 79 shows the scheme of the valve brake for recoil and counterrecoil, 

th® action of which is organically connected with the action of the counter- 

recoil mechanism. The recoil-counterrocoil brake and th® countorrecoil 

mechanism consist of a brake cylinder 1, piston rod 2 with a piston 3, regulating 

valve 4 of the recoil brak®, a regulating valve-ball 5 of the counterrecoil

REGISTRY NUMBER [PAGE NUMBER J
F-2838 | 258

brake, floating piston 6, placed in the air container 7«

During the time of the shot the piston rod with the piston recoils wih 

the burx“®lo Th® liquid from the brake cylinder 1, forced out by the regulating 

valve 4, through the discharge openings formed around the head of th© valve, 

is forced into cavity A and on through canal CQ into th® air container, 

where it displaces the flouting piston. The piston, being moved, compresses th® 

air, as a result of which the pressure in the air reservoir increases.

Figure 79 (Page 200)
Legends 1--recoil 2-liouid 3-air
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t m pi■'-he sis® of the discharge opening is so If-regulated by the pressure of

th© liquid on th© one hand and by th® fore® of the spring 8 on theother. The 

maximum opening of th© regulating valve 4 is limited by th® resting of its 

I tail part on th® regulating rod 9*

During counterrecoil, under th® pressure of the air, th® floating piston

is moved in the reverse direction. Th® liquid from the air reservoir is forced *1 

out through a special canal and, pressing away valve 5, moves ifnto cavity B 

and then through the opening into cylinder 1« Countorrecoil is produced 

by th® pressure of the liquid on th® piston. The braking’cf the counterrecoil 

is realized only by th® forcing of the liquid through the openings formed 

around the valve-ball 5, because valve 4 by the pressure of the spring and by 

the pressure of the liquid is closed.

Th© advantageous feature of such a scheme for counterrecoil mechanisms is 

its compactness, and also the fact that there is no need of a liquid compensator. i 

Among its veaknesses should be mentioned th® complexity of th® construction 

of the valves and th® packing of pistons 6, and also the comparatively r'apid

■i. heating of th® air in the counterrecoil mechanism.
I

A variation in the length of the recoil depending on the angles of 

elevation may b® realized by changing the oosition of th® regulating rod 9.

| CHAPTER IV

CALCULATION OF THE COUi’TERRECCILS

i 1. Determination of th® Stress of th© Spring Counterrecoil

In the determination of th® stress of the spring counterrecoil wo shall 

assume that the compression of th© spring of the counterrecoiltakes place 
I statically. In this case th® stresses developed by th® spring of the counter- 

recoil are proportional to the deformations and represent a linear function of 

the length of recoil (Figure 80).

RESTRICTED j
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’Ye shall adopt the following notation:

IIO , II, II— the initial, "current” (at any given moment), and final 

strength (force) of the counterrecoil in kilograms respectively;

II — the force of the cour. terrecoil vzith compression of the spring 

until the coils make contact, in kilograms;

X --the total length of the recoil in meters;

—length of the recoil at th© moment considered, in meters.

Figure 80 (Page 202)

The counterrecoil should meet two basic requirements: in ths first 

place, it should counterrecoil the barrel into th© initial position at any 

angle of elevation; in the second place, it should hold the barrel in its 

initial position at the maxi mm angle of elevation, that is, it should prevent 

the slipping of the barrel backwards during the time of laying and also during 

movement. Hence, the initial fore© II & of the counterrecoil, taking as our 

basis the purpose of the latter, should be selected in such a way that after 

the recoil there will be a complete counterrecoil of the barrel and a holding 

of it in this position under all angles of elevation. At any moment of the 

counterrecoil, the counterrecoil recharism should overcome the component of 

the weight of the recoiling parts Qo sin , the forces of friction on 

the guide "cradles” T and in ths packing devices F. Taking this as 

our basis, w® shall have the following condition for th® determination of the 

initial force of th® counterrecoil mechanism with the maximum angle of elevation

RESTRICTED
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CM —
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<5?

(U60) 20$
Sc / ' of \

Since the initial strength of counterrecoil 11^ and the length of recoil

A in this expression are constants, the energy of the spring 5s a function
<n

of the

figure

amount of

81o From

is also a change

preliminary compression 5 , which is shown graphically in.

Figure 81 it folloxvs that with a change in the value < there

in the relationship between the amount of energy accumulated

by the counterrecoil during the time of the recoil on path X (length of travel)

and

the

the

the

the amount of potential energy which it possesses in the position before

shot, and with a decrease of So the amount of energy accumulated during

time of the recoil increases (sic)o An increase in $Q is favorable from

point of view of decreasing the surplus energy of the counterrecoil mechanism

(see for further details ’’counterrecoil”)

of view of dimensions of the counterreco-i 1

its weighto Since

and, consequently.

(1160) in an effort

CCS FORM OAn , 
I MAR 49 ZW-J

the total energy of the

but is unfavorable from the ooint

mechanism and* consequently, also

spring isproportional to its volume

to the weight, it is necessary to investigate expression

to find the minimum

Figure 81 (Page 20$)
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we have

By drawing up the derivative from E and 5o and equating it with 0 
d£_ 

^Sa.
o

/

whence % o,

Taking the second derivative
4> X

a
si

and substituting the value' So -ss X > we obtain;

'-'O ■“»
that is, with 5O -x. X we ^ave t,he minimus?) function E ~ f'(sa)

By substituting in formula (h58), instead of^0 , its value X , we obtain 
c?/L

Consequently, the compression ratio ”2” is the most favorable

Figure 82 (Page 206)

In spring counterrecoil rechar isms we cannot always obtain —

However, if it is impossible to have z?X/ 2, we must take the value

close to 2 as possible, remembering that with an increase in the

of the soring of the covnterrecoil mechanism also increases

cou'-’terr ecoil mechanisms of a number of existing systems, the

between the limits lo? — 2O3

With the compression ratio /i?b 'which we have adopted, we

M STRUCT ED

of /w. as

rigidity

In. the spring

value <*w®> varies

obtain the value
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of 50 from the formula (l£8):

Finally, in the selection of

to bear in mind that

recoil U\ was not

the force of

greater than

£
the

tho

the

shu - / (b61) 206

compression ratio it is also necessary

counterrecoil mechanism at the end of

force of resistance to recoil R

Let us su noose that we took a compression ratio of such a -magnitude that

II.is greater than R^ (Figure 82 )o Then, on the 

the point (Z, to the end of the recoil, the force of

II will be greater than our resistance to recoil R

interference with

elastic qualities

limitation of the

sector of the path from

the counterrecoil mechanism

thus heading to an

the stability of the gun« Finally, as a result of the

of the

length

is necessary to see that

counterrecoil mechanism, we would not obtain a precise

of

2O Determination

recoil., Hence, in selecting a compression ratio it

nx 'X •

of the Strength of the Pneumatic and the

Hydraulic Counterrecoil Mechanisms

The variety found in the construction of oneumatic and

recoil mechanisms do not exert, in principle, any essential

calculation of the strength of the latter.. Hence, we shall

with a scheme such as that represented in Figure 83

Figure 83 (Page 207)

We shall use the following notation

CCS FORM onn J 
! me 49 2U1.M

hydraulic counter-

influence upon the

consider the problem
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-pressures in the covnterrecoil mechanisms initial

"current", and end of the recoil respectively

-forces of the covnterrecoil mechanism; initial, ’’current”,

and final respectively;

—the volumes of gas in the counterrecoil mechanism

initial, "current”, and end of the recoil respectively

—the

—the

—the

working area of the piston

length of the recoil at any given moment

total length of recoil

The initial force (strength) of the covnterrecoil mechanism is determined ‘

by formula (b5>2) from the considerations expressed in the discussion of spring

counterrecoil mechanisms. The necessary value of II0 in the counterrecoil

mechanism is created by the appropriate selection of the initial pressure in

the counterrecoil mechanism p' and the working area of the iston , since 

ii0 —/lHp0 .

Curing the time of the recoil, as a result of the displacement of the

piston, a part of the '.liquid from the hydraulic cylinder of -the counterrecoil

mechanism will be forced into ths air container, in which the gas is compressed;

during the time of the covnterrecoil the process will be just the reverse.-

As a result, the temperature of the gas in the counterrecoil mechanism will

increase with each shot., As a result of the radiation of a part of the heat

into the atmosphere, the law of the change of the condition of the gas in the

counterrecoil mechanism is neither adiabatic nor isothermic.. Many years of

experience shews that there takes place in the condition of the gas of the

counterrecoil mechanism a polytropic change characterized by the equation 
» /* I /*

ro O
whence, the pressure in the counterrecoil mechanism is

CCS FORM or,ft. 
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where % is the index of the ooly trope taken as equal to 1.20 “™ 1.33.

At the moment of the passing of the recoiling parts over the path X the

volume of the liquid forced from the hydraulic cylinder into the air cylinder

will be equal to A^ X. The

lame magnitude. As a result

at the given moment, will be

initial volume of the gas is decreased by this

of this the "current” volume, occupied by the air

expressed by the equality:

vv yvo / i <

By substituting this value of W in (h62), we obtain

mechanism

X

(h63) 208

V, (h6h.) 208

H f' '
Since the product A^ p represents the force of the counterrecoil 

by multiplying the left and the right sides of the equation (Ijbh)

by A we shall haves

With

n=II (■——yuz-^x >
X = % we obtain the expression for the determination of the final

force of the counterrecoil:

II

For convenience of use we transform

Above we pointed out that the ratio

mechanism at the end of the recoil II

compression ratio .-z?t „ Consequently,

the fosTula obtained

(h65) 208

(h66) 208

of the force of the counterrecoil

to its initial force II o is the

_ /___ (1x67) 208Z£\ ■=
-Ll o

By solving the latter* for WQ we obtain the expression for 'the determination

of the initial volume of air depending upon the comoression ratio:
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desired value of the interval of distance between the successive points of

recoil, By interpolation we can determine

L not contained in the table0 The latter

the value of 11^ for any value of 

is particularly important for the

value of 11^ for a given length of 
the path of recoil X. In this case we find the precise value of L ~ Jl

case when it is necessary to determine the

obtained is not in the table) and then by interpolation we

determine

As we

II,.

can see, the table mentioned enables us to

the counterrecoil in a veiy short tine

In the utilization of formulas (U72) or (h7t) it

calculate the force of

is necessary to determine

the value of , Consequently, it is necessary to know to what results an

increase or decrease in the compression ratio will lead...

From formula (h.6?) and Table 13 which we have calculated we can see that

with an increase in the compression ratio the value of drops,a fact which

is shown in Figure

lengths of recoil

in the compression

(8,^)0 Consequently, with the predetermined

7v and the working area of the piston AH ,

ratio

something which leads to

mechanism

For example, if the

(assigned)

with an increase

/kz. the initial volume of the air Fo decreases

a decrease in the dimensions of the counterrecoil

initial volume of air with a compression ratio

loE> is taken as unity, then, with an increase in the compression ratio.

we obtain the values for the initial volumes of air given in Table lli

rrom the data of Table lh we see that the initial volume of air decrease;

perceptibly only with an increase in the compression ratio up to 2-~2r,5

A further increase in the compression ra|io exerts relativelylittle influence

upon the change of the initial volume

005 r-ORM I 
? MAS 49 ZUU-i

i

9
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TABLE 1U (Pag® 212)

THE VALUE D SPEWING UPON THE COMPRESSION RATIO zm/

1,5 2.0» 2*5 3,0 3o5 hoO

1.00 0*6h7 0*529 O.h.68 0.102 0ek08

Decrease in volume in 
comparison with the 
proceeding in $<.*.»<> * 35 o3 11*8 6.1 3o6 2 *li

Figure 85 (Page 212)

In addition to this, the intensity of the heating of the gas in the counter- 

recoil mechanism during the time of the recoil depends upon the compression

ratio, as we can see from the following* For thepolytropic condition of the gas 

the following relationship exists between its volume and absolute temperature

whence

where To and T —are the absolute temperatures <of the air at the beginning 

and during the time of the recoil?

Wo and W —the corresponding volumes of the air*

ratio --r-f- by the ratio of oressures

By replacing th®
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we obtain
“X-

On the basis of this fcoiula we can determine the absolute temperature

of the compressed air at any moment of the recoil

Figure 86 (Page 213)

For the end of the recoil this expression bakes the following form?

Fa ' *or, since —•— is the compression ratio,

The latter expression confirms the statement made above concerning the

dependence of the heating of the gas on the compression ratio- If we take

T 288° (normal 15° C) and % K33, then with an increase in the com-

pression ratio we obtain the values of the increment (increase) of the temperature

of the gas in the counterrecoil mechanism at the end of the recoil, given in

the graph (Figure 86) and in Table 15
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TABLE 1? (Page 213)

VALUE OF T^ A?W A T DEPET’DING UPON THE COMPRESSION RATIO on/

*w lo? 2.0 2O? 3.0 3.? h.O 5.0

_____ 318 3h2 361 378 393 U06 hlB h29

AT® I ,-T 30 51* «
A'

90 10? 118 130 Ihl

What is explained above shows that special attention should be given, to

.! the selection of the compression ratio0 For present-day field guns, oftentimes

having a comparatively high rate of fire, 
•

the compression ratio ?ls t aken at

> lo? 2.5. For large calibers of guns, whose rate of fire is relatively low,
I

the compression ratio may be taken somewhat larger. Finally, the smaller com=
7-X,

pression ratios^should also be selected in order to avoid the accumulation of

1 an excessively large reserve of potential energy in the counterrecoil mechanism

during* the time of the recoil.

The selection of the initial pressure f6 is also very important in the

designing of a covnterrecoil mechanism. A high initial, pressure leads to an

increase in which renders difficult the obtaining of reliable obturation

of the air and the holding of. the liquid, especially with strong heating of the 

latter. In addition to this, in the selection of it is necessary to take 

into account the problem of caring Yor the counterrecoil mechanism. If the 

weapon is stationary (coast, ship, railroad, etc), when we can use a high 

pressure pump, the initial pressure may be taken within the limits of ?0 — 100 

kg/cm^.> ‘’uch initial pressures may also bo selected in those cases when the 

filling of the counterrecoil mechanism with air is done by means of a cylinder. 

For field guns it is recommended that we take an initial pressure of 2? --■ ?0 

kg/cm^, being guided by the possibility of using hand pumps under field 

conditions.

3. Calculation of the Constructional Dimensions of Hydropneumatic

Counterrecoil Mechanisms

OCS FORM 
8 m -w 200-1
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In the calculation of a counterrecoil mechanism there can be no set patterno 

Hence, it is impossible go give a set recipe for all possible cases encountered 

in practice« As a result of this we should consider the method of calculation 

proposed below only as one of the possible variants,.

Before proceeding to calculate the constructional dimensions of a counter^ 

recoil mechanism, it is necessary to determine II and <> After this, 

the subsequent calculation may. be carried out in the following manner <>

Since the piston red generally works under tension, then, from the conditions

of stability, we determine the diameter of the piston rod of the counterrecoil

mechanism on the basis of a formula (supposing that the piston rod recoils);

a) In the case of a solid piston rod

K 1 
it R, (h76) 211i

B

b) In the case of a hollow piston rod

where R is the

m (h77) 21h

permissible stress under tension, taken equal to about

1 W/

dl

the

— the

— the

the

force of

diameter

diameter

jnertia of the piston rod with the piston;

of the canal of the piston rod;

of the dangerous section of the piston rod (where

threads are)

The diameter (j of the cylindrical part of the piston rod will depend 

upon the calculated value of c/ w , namely;

z/H - /J3 dUi * (li?8) 215

Having predetermined (assigned) the initial pressure in the counterrecoil

mechanism. 0 and having the initial strength of the counterrecoil mechanism

IIQ , we ray determine the working area of the piston;

CCS FORM 9nnj
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yp- - (h79) 215

The inside diameter of the hydraulic cylinder of the counterrecoil mechanism 

is determined by the formula

DH-1X77^4, ■=- (MO) 215

Having predetermined in a definitive manner the construction of the end 
and

part of the piston rod/the piston, we should choose the construction of the 

collars of the piston rod and piston (diameters, length) and the stuffing boxes, 

baking into account questions of unification and standardso On the basis of 

the collars selected we determine the final values of the diameters and

o After this we can determine the precise value of the working area of the 

pistons

Ah = T£ (O* ). (Ml) 215

Ch the basis of the precise value of obtained, we then determine the

axact value of the initial pressure s 

P — #0

The final pressure in the counterrecoil mechanism P^ with the compression 

ratio '>'?l selected, is determined by the formula

^Po (W2) 215

or

nP^ U83) 21$

The cylinders of the counterrecoil mechanism are designed for solidity 

on the basis of formulas for cylindrical vessels in accordance with the theory

jf maximum deformations:

a) If cylinders with bottoms are subjected to a single internal pressure

'Figure 87) s ♦

4KSTBICXEA I
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: 49 20W DISSEMINATION FORM FOR ID TRANSLATIONS



OJ 61 81 Zl 91 nVDri,1
>£ ££ ZE l£ 0£ 6Z 8Z LI .. __ „ __ -- -- -- -- -- -- -- -- ,

iliiiiliiiiliiiihiiiliiiiliiiiliiiihiii iiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiihiiiliiiihiiiliiiiliiiiliiiiliiii iiiiliiiiliriiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiihiiiliiiihiii!iiiil
9Z SZ frZ EZ U IZ

I IHSnr IHSIM3S “’00?
(J L 6 8 L 9 S V £ Z I
llhlll llllIlllllillllllllllliklllllllllllllHllIllIlllfltllllllllllllllllllllllllllllllllllllllllllllllll I

D
EC

LA
SSIFIED



DECLASSIFIED
Authority I

VZith action on a cylinder with length Lu> h.9p of the external

pressure it is also necessary to check the stability of the walls of the cylinder0

The critical pressure at which the flattening (collapse) of the cylinder may 

take place is expressed by the formula

akp - ’ <t88>a6
where § thickness of the walls 5

f —the radius of the average (internal) surface of the cylinder;

|x —coefficient of Poisson;

E —the modulus of elasticity*

Taking the margin of safety as equal to 5, we find that for maintaining the 

stability of the cylinder it is necessary that

A 7 ■
The constructional dimensions of the air container are determined on the 

basis of the initial volume of air ?l o and the quanti ty of liquid W>#c in it 

necessary for reliable obturation of the air in the counterrecoil mechanism.

In this case we should observe the following conditions;

whence

0 - t^t-2 , (i.89) 217s |/ . . .  '
where Dg is the inside diameter of the air cylinder;

—the initial volume of the air;

—the volume of liquid in the air container;

—the length of the air cylinder; it is selected on the basis of the

construction;

—number of cylinders*

iRSTMCTW
FORM nnn . rAR 49 2WM

(Cffisst’f/caCfon S$anrp)
DISSEMINATION FORM FOR ID TRANSLATIONS



DECLASSIFIED
; Authority I

T.'lrs/f'cctfcn Stomp) * \

. 5 !D USA •raAKSLATtOtt

• j, .<>T.^'<T*iU'nvv*4CJ4-nrMQt<Kft>'3uXMtjMirHWaaurRn»j« ln

AESTMCTKD
REGISTRY HUMBEE PAGE NUMBER

F-2898 280
»K'S0rtiKtnv.WKSWi*wtfri/r>rqttma3tnK‘'xx3in:2ztmMrGc*sr&JsaiaBe*xiMtt£^jr3&Qe^n*K&

Figure 89 (Page 217) Figure 90 (Page 2X7)
Legends 1, level of the 

liquido

The volume of the liquid is selected so that the flanges, packing arrange- 

merits and connecting holes’ will ‘be covered with liquid at any angle of elevation.;, 

-ith arrangement of the air cylinder separate from the hydraulic cylinder, the 

liquid, in the position before the shot, should occupy about one-half of its 

space (Figure 89)o Xri this case the diameter of the air container Dg is 

determined by the formula

De ~ »'~7Fn~£~. ' (ll90) 217
If, however, the air container is placed excentrically with respect to 

th® hydraulic container (Figure 90), the liquid should cover the hydraulic 

cylinder completely in the horizontal position of the lattero In this case 

re find from the equality

the area of the circular segment

r _ M (h91) 218

On the other hand, the following relationship exists between the area F 

of the circular segment, the radius T of the cylinder and the central angle c& ’

CJl

where f is the radius of the inside surface of the air cylinder?

<X —is the central angle (in degrees)o

- ........ - .................................................
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In formula (h92) the value of the ar 

(T\ (X). Knowing F and assigning a va 

versa. Tn practice we generally determin 

accordance with formula (lt?2) we can obta 

cylinder only by a nunber of tests. Ih o 

it is most convenient to predetermine (as 

A of the shifting of the air of the

cylinder (Figure 90).

The diameter of the hydraulic cylind 

calculation. Hence* we shall have the re 

of the liquid H:

H -

On the other hand, we have the folio

<>? z •» // y- A

• whence

H = r (i 
Since the height of the level of the 

■ then by solving (U9h) for V we obtains

/
By substituting in formula (h.92), in 

we shall haves

** 6 

F -
or

-ea F is a function of two variables 

lue to , we can find T and vice 

,e T « Tt is fully evident that in 

in the required radius of the air 

rder to avoid this in the designing, 

sign) constructionally the magnitude 

container with respect to the hydraulic 
•

er is known from the preceding 

quirod value of the height of the level

. (it93) ag

wing equality?

' -f- C-O5~%r} • (898)218

liquid H is supposed to be known, 

/7
COS -g- ■ (895) 28

stead of radius v5 its value (1195),

-~p a - sin x)

OCTO)
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the radius V we obtain the

(502) 221

By multiplying H

height H, the length of the arc the length of the chord .5, the height of 
segment -X , in order to obtain the area F (if it is unknown, and I' istne

o
given), ’t is necessary to multiply F} l?y T

Figure 91 (Page 221)

It is obvious that the basic number (’’entering** number) in the table may

be not only the function Cp (.&-) but also other values

For the purpose of facilitating the finding of the necessary values we

also give* along with

is needed for the use

The thickness of

the tables, the graph of Figure 19» Wo special explanation

of the graph

the walls

for the inside pressure on

formula (lf85)<> The rest of the

ally,

if 3 FO£i4 OAA I
: mas -‘.9 ZW-I •

of the air cylinder is calculated in all cases

the basis of formula (U8!i) or on the basis of

dimensions (openings etc) are selected construction-
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Lu Methods of Checking the Amount of Liquid in the Counterrecoil 

Mechanism

The design values of the force of the hydropneumatic counterrecoil mechanism 

during the time of recoil, with the selected initial pressure, are to be 
j 

obtained only with the normal quantity of liquid in ito With a change in the
I]

quantity of liquid, the initial volume of the air also changes, thus leading 
j 

to a change in the rate of operation of the counterrecoil mechanisms, as a 

result of which the rate of operation of the recoil mechanisms as a whole also
„ ! 

changes. Hence, in employing the device it is necessary to have a systematic 

checking both of the quantity of liquid in the counterrecoil mechanism and the 

initial pressure P© .

The checking of the initial pressure is done by means of a manometers 

The checking, however, of the quantity of liquid in the counterrecoil mechanism 

may be done in two ways; on the basis of the level of the liauid in the cylinder 

of the counterrecoil mechanism and by means of a special graphs

The essence of the checking by the level of the liquid consists in the
I 

followingo

On the cover of the air cylinder of the counterrecoil mechanism we bore 

a control opening^the axis of which, with the cylinder of the counterrecoil 

mechanism in a horizontal position, coincides with the level of the normal 

quantity of liquids The opening is closed by a plugo

In checking the quantity of liquid, we give to the barrel an angle of 

elevation equal to 0, unscrew the plug by two or three turns and observe the 

character of the liquid forced out through the control opening« If the counter- 

recoil mechanism contains the normal quantity of liquid, air with splashes of 

liquid should be forced from the openings Kith the previously determined angle 

of depression ( cp Q h)1. CO!ne ^rom the 8nd with

SMCMSta BgKrt8Bceoi9$K*«MBCX3aB>assmnMMaHanaMMMMaBaMMM^HMa(RMMnM

FORM . rUR ZQLH
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By plotting on the graph the values of p and p of equation (J?OUa) with the* / o
new values of the angular coefficient, we obtain: in the first case, the straight

line 00g, and in the second case the straight line 00^.

By assigning a different quantity of liquid we can also make the calculation

and as we have esqplained we can plot on the graph as many straight lines as we

please representing the law of the change of pressure in the counterrecoil mechan­

ism depending on p& with the given values t^and X, For practical work it is 

entirely sufficient to have three of such lines: for the normal quantity of

liquid (00^), for the pemd-ssible excess (00j), aid for the permissible shortage 

of ‘liquid (00g),

For convenience in using the graph we shall take only that part of it which

iviust be used in practical work, forming the graph in a corresponding manner (see

figure 92)

This method of checking the quantity of liquid by means of a graph, though

sufficiently precise, reliable, and objective, is tedious* It requires a great

deal of time, and for this purpose it is necessary to have special devices for

carrying out the process of verification (a screw with a "matrix" wrenches, etc)

Without these devices we cannot make the check, and this constitutes the basic

weakness of this method.

Hence

lent and at

it will be advantageous to work out and employ simpler, mox’e conven-

the same time more precise methods of checking the quantity of liquid

I

:hi the counterrecoil mechanism by the use of special indicators. As an exaa^le

we might mention the indicator of the hydropneumatic counterrecoil mechanism

with a floating piston used in a model of one of cur own guns0 Figure 9h gives

a diagrammatic representation of the indicator of the position of a floating

piston.

The floating piston 1, placed in a hollow piston rod 3, is a diaphragm

separating the compressed air from the liquid (see Figure 69)* Hence, a given

position of the piston indicates a certain relationship between the volumes of

^ESTMCTED
OC "ORM oon i l ■ ■>■> Itff ZUM
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air and liquid. Consequently* from the position of the floating piston we may

judge the quantity of liquid in the counterrecoil mechanism. This problem is

solved with the help of Jjidicator h* th® principle of whose construction is

essentially the following-

of

in

on

Figure 9li (Pag® 226) 
Legends 1-air; 2-liquid

Indicator H of the position of the floating piston is placed in the sleeve

cover £ of piston rod 3* Under the action of spring 6fi one end of which rests

the circular groove of the sleeve of the cover* and the other, in the collar<,

foe indicator., the latter always pressing against the floating piston® The

cylindrical end of th© indicator passes through the packing 7 and its

in the valw 9 of the indicator ® Th® valve is placed in the cover 10

face rests

of th®

cylinder of the ccunterrecoil mechanism* and its end protrudes to the outside

(for observation) <> By the action of spring 8* one end of which rests against the

collar of ’th© valve and the other end against the cover* the valve is pressed

to die indicator lu The canals in the indicator serve for the free flow of liquid.

ARSTBICTR®
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-foT-= 
(Z

'.Fere Z<T is the velocity of the liquid forced through the hole in meters per

second?

i

(507) 230

tZ, —the total area of the escape holes for the liquid in square centimeters

\/ —velocity of the movement of the piston, which corresponds to the

velocity of the recoil, in meters per second;

0 --the working area of th? piston in square centimeters

From formula (507) it follows that with a given velocity of recoil V the

value of the velocity of the flow of the liquid 

of the ratio —

the moment of the maximum velocity of the recoil

In recoil brakes the ratio

W depends upon the magnitude

is rather large. At

it varies v/lthin limits from

50 to 150; the maximum velocity of recoil V , however, in

varies from 8 to 15 m/sec. With such values of the ratio

present day guns

and the velocity

of recoil V , the velocity of the flow'of the liquid reaches hundreds of meters

per second

Before the beginning of the displacement of the piston the liquid is in a 

state of rest; hence, it is evident that in order to cor^unicate to the particles

■uid the aforementioned velocities during a very short interval of tine

(in the course of hundredths or thousandths parts of seconds), it is necessary

to

of

In

impart to them a very great acceleration, As a result of this, ths particles

liquid show a great resistance of inertia to the displacement of th^piston, 

force Fforder to overcome this resistance we must apply through the piston a

Xn the movement of the oiston the force F, acting on it performs 

over path X equal to J 
e

same amount of energy, and the particles of liquid, passing through the

course, the recoiling masses lose

work

this

discharge

openings, gain an equal amount. As a result of this, the particles of liquid

i” coming out of the discharge openings, have a great velocity, With these

velocity the particles of liquid move behind the piston into the cavity limited

by the walls of the cylinder and thp liquid contained in it and exert their

• 200-1 ’}iSSEr>OOb! FORM FOR ID TRANSLATIONS
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Hencec this kinetic energy of the elementary mass dM of ideal

obtained by the work of force p. (A Q -f ) OV0r the stance d X

basis we write the equality:

0 + ^X 
“^X (Ao+- d/X

whence

'^o X

Formula (514) enables us to determine the pressure in the ideal

liquid is

On this

(513)234

(514)234

liquid in

the barrel (working cavity) of the cylinder of the recoil brake of the simplest

type

Under actual conditions we deal with a real liquid* in the movement of

which; along tho passageway* different kinds of resistance are encountered; the

friction against the walls* the ’nternal friction of the particles of liquid*

;ho whirling movement* etc* As a result of this a part of the kinetic energy

of the liquid will be lost or dissipated. In determining the values of

energy losses with the displacement of the real liquid from one section

other., we take in hydraulics the separate

of the velocity which the real liquid has

value of the loss is determined as a part

section.

‘ora:

the

to the

losses

in the

of the

as proportional to the square

?jocond section* that is* the

kinetic energy in the given

In this case the expression (513) for the real liquid assumes the following

P. (AS^X-i C
4- £ X

o:x-

Ao 1-<Z

3

from which we find the pressure p in the real liquid:

(515)234

ocs form onn. 
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<b o the velocities of the recoil i o
solving (520) for & » we obtain

•■h? following expressions

or

F-2898
PAGE NUMBER

302
REGISTRY HUMBER

the working aroa of the piston Ao and

i or determination of the escape

A

V*
Since Pl 9

a.

openings of

(521)236

(521a)236

F' CAO 

formula (521) may be given in tho following form:

if in formula (521) we reject the unit with the sign minus in ths denominator,

we got the formula in this form:

(521b)236

which, up until recently, ms used in practice.

from a comparison of formulas (521) and (521b) it can bo seen that the 

results of calculations based un them vri.ll be different. Formula (521) gives 
! >. ..lore precise result, because it takes into account the movement of the liquid

-hat is present opposite the escape openings. Actual practice shows that when 

■■he working pressure p{ in the recoil brake is relatively small, and the 

velocities of recoil are larger, the formula (521b) gives a relatively large 

error. Hence, it is necessary to use formula (521).

On th© basis of experimental data it is recommended that we take the 

coefficient for the given type cf brake equal to 1.4 plus 1.6 ; if, 

however, th© constructional dimensions of th© brake are fixed, the coefficient 

is calculated by the method given in section 7.
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Certain Improvements in he Accuracy of the Theory of Hydraulic

Recoil Brakes
U)°'~ 
m = Above we considered probl ms connected with the calculation of the 

hydraulic recoil brale© of th© simplest type. Th© functional relationship for tho 

■ oto.rmlnation of tho pressure in t/io cylinder of tho brake and its hydraulic

istance with certain assumptions were derived on the basis of the equation of »©-=
luetic energy.. Even though it is rather seldom that we find hydraulic brakes of 

uch a type, still* due attention is always paid to calculating them. This is 

■explained by the fact that the theoretical relationships obtained for an elementary 

rake also find application for the derivation of formulas for calculating 

,<raulic brakes of a more complicated structure, used in present day artillery 

capons. As a result of this, the precision of the mathematical formulas of the 

..ttsr depend upon tho precision of the formula for the elementary brake. Our

Russian artillerymen - scientists* Shiff, Durlyakhov, Grodsky and others of the 

i rofessor Mikhailovsky Artillery Academy, have exmined many times and improved 

th theoretical basis of the calculation of hydraulic recoil brakes. Thus* Rear

■ dmiral Bravin (engineer)a (Bravin E® L»a"A new method of calculating hydraulic

brakes of artillery systems^ edition of Artillery Academy 1944) lias also considered

ust recently the theory of the calculation of hydraulic recoil brakes* Even

though the method of hydraulic roooil brakes proposed by Professor Bravin still

has

the

tho

not boon widely used among constructors

attention of the latter* because at the

causes of the .lack of agreement between

of artillery weapons, it still merits

present time it may help to explain

theoretical calculations and our

experimental data. Some of tho thoses of Professor Bravin are given below.

K-=

OCS FORM onn i ! . .y. 200-1 •
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\I'G hydraulic losses

~is the correction coefficient of the calculation of
<t *

and the constriction of the stream. The problem of the

hydraulic resistance of the elementary brako for a real liquid will bo consideredn =

below© “By comparing our formulas (529) and (530) for pressures rd th formula

(516)o we con see that they differ only in the case of one factor in the

numerators Consequently, pressures calculated

e less than pressures calculated with formula

with formula (530) turn out to

(515)

The? difference in the values of the pressures calculated by this and the

other formula will depend upon the relationship between Ao and „

Formulas (526) and (529) may be obtained in a coordinate system connected

m -

with the cylinder

We draw a control surface as shown in Figure 99 by the dotted lino and

orploy the principle of the "freezing” of the stream. Supposing also that the

pressure in front of the cylinder is equal to yO, and behind 

up the equation of the energy which we formulate as. follows: 

forces applied to the piston during the time at is equal to

it zero, we draw

the work of all the

the sum of the

:i netic

surface

volume

energy of the liquid flowing from the volume limited by the control

and the kinetic energy acquired by the liquid within the aforementioned

Bearing in mind that the work of the piston is done by the force

’.he mathematical expression of the aforementioned statement may be written in

c.he

The

following fonri:

Vdt^ <x<? V f/trx„■A P. u$. a.
kinetic energy of the liquid flowing The kinetic energy acquired by the

(531)2hl

from the volume liquid in the volume

We shall carry out the transformation of the expression on the right side

of the equation (531)5 taking into account the equation of continuity

CCS PORM onr. J
I 49 ZW-J D'iSSEMINATIOi ■ FOR;. FOR ID TRANSLATIONS
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consequently —

* ^dt r **} Vdt w»

P. 6V (A. t- <zx)is* .
Since

/
then E

; P) (A +

whence

p = -X- . i/a
(a cc * *

(532)2hl

6a_.. , \/^
| or (»:^»)Jl

P ^jlL ■ \/i<
J, X (3'33)2hl

14.0 - . V J 
that is, the same expression which i'rofessor Bravin obtained by drawing up

the express5 one for absolute worko

Professor Aravin rendered tne theory of hydraulic brakes more'precise by 

determining the relationship between the pressure p$ on the piston and the 

pressure p on the bottom of the cylinder of the working part of the brake, 

These pressures are not equal to each other because of the fact that with tne 

rovement of the liquid ect in the form of a

ofSRiBM __ _ (Clssslficatioi
r i - /9 200-1 DISSEMINATION FORM FOR ID TRANSLATIONS
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The latte:• expression serves for determining the hydraulic resistance of 

the brake of the type considered in r,he case of a real liquid®

The value of the correction -XcCydoes not exceed 1% of Ao , however, in 

nak precise calculations it should be taken into account®

it® Hydraulic Resistance of Recoil Brakes with Movement of a Part of 

the Liquid Behind the Moderator®

In recoil brakes of such a type, the liquid forced out during the time of 

the recoil from the working cavity of the cylinder into the cavity of the piston 

33 separated into two streams moving in contrary directions, The first stream, 
■ 

A'-jich ‘s the basic one, flows through the regulating openings into the non- 

working cavity and is for the our ose of braking the recoil? the secondstream 

is forced along the circular canal into the moderator space of the piston rod 

for the pur rose of subsequent braking of the counterrecoil from the very beginning 

of the coufiterreco.il of the barrel, and the cavity of the piston rod should be 

ent?rely filled with liquid at any moment of the recoil. The most widely used 

of this type of brake is the spindle brake (see Figure 77), the action of which 

was considered above®

In the discussion of the problem wo shall take the scheme of brake re­

presented in Figure 100.

;;

CCS rOSM 
) MAS />■? 200-1 DISSEMINATION FORM FOR ID TRANSLATIONS
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f s rfacc o * th< s >inc!lc (counter listen rod) and the surface of the

cavity of the piston rod; it is calculated by the formula

-y- (<z/ — 6^ “•■ ,A TH ~~ A H J (^6)21.6

_.Q. . —-the minimum area of the cross sect'on of this same canal in square 

centimeters;

[1 7 ..'f-S'* (Sh6)2b6
1 y. \ . I J f

<7C,jr -‘•the area of the flor; openings c' the recoil brake representing the

circular clearance be- ■ i the .emulating ring and the snindle in

square centimeters; ii changes c iring the time of the recoils

«„=• Xp“/L “4 (5W)2h6
7“ ? rr r \ P w y /

\/ —velocity of retarded recoil in meters per second;

tdj -average velocity of tr move^eni of the liquid through the section 

during movement >nto ■ .u.- regulating openings in meters per second;

z<jT —average velocity of the forcing of the liquid through the given •*V»
section of the regular Ing openings CC-^ in meters per second;

<fl —average velocity of the movement of the liquid through the smallest 

_O j section of the circular canal of the cavity of the Piston rod, 

leading the liquid be.--.ii.-.; the moderator, in meters per second;

£) 
/

/

; Z» POil» 1 I

--pressure

that i

—pressure

of

in

in

the liqui n the t. king cavity of the brake cylinder

(Ciessi^icatiafi Sfiaap)

front o :.ne Piston in kilograms to the square centimeter

the non -h--.g cat y of the brake cylinder, that is

behind the oiston, in -. lograms to the sqiiare centimeter;

—pressure in tre moderator (behind moderator) space in kilograms to

the square centimeter

—coefficient of compre: s.i.on of the streai in the flow openings;

icefficient of co -’on of t'ie stream, flawing behind the

modarator

ilSfiJ ijNAIrG; ! C- 1-i FQf. ID TRANSLATIONS
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In the consideration of the problem we shall rake the following assumptions: '

1. T'e cylinder of the recoil brake is completely filled with non- 

compressible liquid*

2„ The drop in pressure during the passage of the liquid from the working 

cavity of the cylinder into the cavity of the ci s t on is equal to 0 * Hence, 

in front of the working area of th- jiston and within the cavity of the piston 

the pressures are equal to * In actual practice this is achieved by having 

■ the iston a sufficiently lar~e total area of openings leading the liquid 

into the cavity of the piston.,

3. The movement of the liquid behind the piston and behind the moderator 

is steady (fixed)*

•e shall assume that he piston rod recoils and that the cylinder of the 

brake is stationary (the action of the brake is not changed if we assume the 

brake cylinder to be immovable and the piston rod with the piston to be 

stationary’'. c

Let < > suppose that a . a certain moment the piston occupies the position

1. after the interval of time c/t and having traveled the distance , the piston 

comes to occupy ths position ?* The liquid in front of tne working surface 

i the piston and also r> he cavity of the j.iston rod (in Figure 100 cross- 

hatched), with a total volume (A Q -f- ArH -- A6) dX , is in the cavity 

behind the piston and in the cavity behind the moderator*

The equation of continuity of the streams is written as follows:

A&)d){ - « dt Q^dt. [

In the same interval of time the volume of the space behind the ’’'oderator

3 increased by tne amount A_ dX . pending upon the working conditions 'TH ;
of the brake, this space whicn is made available should st the same time be 

filled with liquid* Hence, during the time d't> a volume of liquid A^^c/X, 

passes into the space- behind the moderator and we ray Write the equation of 

continuity of the sire ator n the following form:

200-1 D;SSEK NaHC>:\ /Oihi :’OR D TRANSLATIONS
(Classification Stamp)
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’earing this in mind, ’,he resultant force of the complete hydraulic re-

y’.anco of the recoil brake ray be expressed by the formula

~ 4g ™z-' 4* ■ (560)21.9

>;y substituting formulas and (!>59) in formula (£60) we pbtains

i’ G (^4 o *f* A -r - &• % ° ; n 2£-_

\* 
ft J I /

(-^TH

fter transfoi'mation of the we obtain iu the following form the

"ormula for the calculation of the hydraulic resistance of

■-.he type ■•.cnsldered:

’.snsre

P.VJiJ-l

the recoil brake of

<b.

c

A}r

TqT V/^1)25O

i (561a)2£0

>c CA0--/ » L
K . A.

'’■TH

■Qf J
i

o ' )

c, = g (a0~ A»y.EV
Lis^iu^Ob : i-or: sd transitions
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Solving the expression (561' for

a
* ' !
V (-^r:

RGS’STRY NUMBER

F-2898

we obtain

/4o-~ Ap
<b A

PAGE NUMBER
320

(562)250

(A o'" f>)

„ (A-Ap) ff(Ao-Apy- . - -------------- '-----------... e

a vcW”TT ’r v*1 a. sis, ( 00

By introducing the notation

o“ A p) }/C (A ~' 4 p) ;

A ■ — — •
1 J^Q.} ‘

'/t
oj'r-rl;i (562a) way* be written in the following forr:

The forrula obtained enables us to calculate the flow openings

(562b)250

of the

:(•()■ 1 br-’.-ce with the drawing awxy of a part of the liquid into t.ne moderator

.T .’ t formula (562) a© dis c-. rc. , the denominator the unit with the minus

sign and disregard
3
TH we obtain

,/s s^-'SwTSP
0=53Wfic ■•: por id translations
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The formula given maybe used in practice, depending upon the accuracy 
■

required. The final calculation should be made with formula (5'62) because it

is more precise.

For convenience in carrying out the calculations and employing them it is 

recommended that the data be placed in a table of the form given below (Table 

17) *

5o Requirements to be Met by the Moderator Space during the Time of the 

Recoilo

In order to assure smooth counterrecoil of the barrel into the position 

it occupied before the shot and at the same time to remove tne possibility of 

abrupt blow during the lost monent of counterrecoil, we have special devices 

called counterrecoil brakes. In brakes constructions with a leading off of a 

■rt of the liquid into the moderator space, the counterrecoil brake works over
I

all the length of tne counterrecoil. For making this possible it is necessary 

that at any moment of the recoil all of the space in front of tne ffiodsrator be 

filled with liquid.

For uninterrupted filling of the moderator space at any moment of the

coi?-, there must be free passage for the liquid along the long circular canal, 

for which purpose its minimum cross section area should not be less than a

definite value which should

should have the inequality

we may write the inequality

0 , then, on the basis of formula (557a)

be determined. Since for continuity in filling we 

in the following forms

.mOWCTRII
OGS
i riAR .;■? 200-i • . ... . . '.■ .• TRAN /.
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-the working surface of the collars of

at the place of contact with the piston

the counterrecoil mechanism

rod and at the place of

'H

contact of the piston with the cylinder

CJ., —the working

0i)f,—the working

mechanismo

—t*’e 
r working

is:

surface 02

CJ. 
st

surface of

the

the

6J.<.3

icllars of the recoil brake

packing material in the counterrecoil

rC'4 s
IS *•

surface of the packing in the recoil brake?

■a)., 
tr "c f

H —the

J? •the

'c --the

number of collars;

working length of the collars5

working length of the packing

T

' H 
f-T

A

—diameters of

mechanism

--the diameter

—the

—the

—the

pressure

pressure

pressure

the piston and oiston rod of the counterrecoil

of

in

in

the

the

the

piston rod of the recoil brakej

counterrecoil mechanism — equal

recoil brake, equal to

11to “-T*”*
Ah

from the packing on the surface of the piston rod

The working length of the leather collars of the recoil brake be

determined approximately on the basis of the following formula

0.50 v 0^

and the hemp packing on the basis of;

f«h

Vdr

After calculating on the basis of the formulas given the values FQW > FQ7 > 

we can, on the basis of formula (567), find the precise valueand F
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• ' ;er of formula (5’66), determine d>a .

All the calculations are c out for those same values of X for ■which

one calculated the velocitj*' of recoil V »

'>•: note that the value of the fore© of friction T on the “directing cradles” 

; (guide tubes) is determined as before by the formula

I -~”~
/ — f Qo C^rgy Cf .

7. Determination of the ’'alue of the Coefficient of Resistance 

of the Stream ,w«Lo |

the formu the hydraulic resistance of recoil

I -.ikes t. " have the coefficient -4> of the resistance to forcing of the stream*

>. eq ent‘ y, oh the precision of the determination of this coefficient, will

>ard tns precision of the calculations and their agreement with experimental 

data, hi this se >d for calculating the coefficient
1

Since 14>£ , the determination of the value of amounts essentially b 

i t the determination of the precise value of the ’’coefficient cf resistance of 

t jrdrau 1: system of the recoil brake”* With the help of the coefficient
75 c

5 hydraulics we take into account all the losses of pressure in the stream 

r ulting from the influence of the different factors. In the calculations we 

। distinguish two kinds of lossess

I
.-, losses in pressure resulting from any local causes obstructing the rove~ 

r . of the liquid, for example construction or widening of the flow, turn, 

stop cock, etc, are the so-called local losses;

b) losses in pressure during the movement of the liquid along the straight 

: sectors of the flow, which depend upon the dimensions of the cross section, g

; the length of tne canal, roughness of the walls, etc. In the main these are
and continuously 

! losses friction, which are uniformly distributed over all

the length of the given flow and are called linear losses.

■TRICTRB
UaeExr.rr. • yrrr.'.- r*:rr/rnT.utXT*rxs~2::-crtrsre^t.-r.’j.^ • — ....
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In the calculation of the sum of the local losses, we have the ’’principle

>f the superposition of losses'’, that is, the separate losses

different causes, are added arithmetically?

Ui u f

which have

I e?Q 1

(£68)256

z
In practice we generally

one of the average velocities

following forms

where c is

ref®

CP

// «?

all of the separate local lorses to some

in this case the expression (£68) takes the

U*
»?

zz4.±££~ .(569)256
M J a *

the coefficient of resistance from the local losses, equal to

a

(£70)256* '?t
The value of the coefficients of resistance will depend upon the character

cT the local obstacle* The formulas and tables for the calculation of the most

typical nases applicable to the recoil brake may he found in hydraulic courses

suitable handbooks, to which we refer the reader

Tits linear losses depend to a great extent upon the character of the move-

vent of the liquid* Hence, before tie determine the linear losses of the pressure

we shall consider the problem of the character of the movement of the liquid on

the straight sectors of the flow.,

Fumberovs investigations have shown that even on the straight sectors of the

flow there exist in principle two different forms of flow for the

low velocities of movement the small streams of liquid do not mix

other and remain parallel to tne axis of the tube. Such movement

is called ’'stratified” or ’’laminar”

If, However, we increase the velocity of the movement of tne

CCS FORM 1 
s <■? Zou-J DISSEMINATION FORM FOR ID TRANSLATIONS
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of the liquid
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the tube, it is found ' ities greater than ) determined for

• ach given case, the r flow becom r» The particles of liquid

n >ve in all directions, including directions perpendicular to the axis of the 

tube. In this case the trajectories of the particles of liquid are found to be 

very cowpli nd entangled# At each point within the tube the velocity 

hanges constantly and c< 3W of the liquid is not stationary;

■ ich movement is called turbulent. The appearance of a turbulent flew depends

ion whether e entrance i«to the tube is smooth or abrupt, 

on tne roughness of the walls of the tube, on the presence of Jolts, shaking the 

tube, and on many other factors.

!■. turbulent flow is observed during the time of the cycle recoil-counterrecoil 

and in the recoil mechanisms of artillery weapons#

Assuming the flow of the liquid in coil brake to be turbulent, the

•tion of the value of tne coefficient of the linear

losses £ is obtained or. the basis of tne following considerations., 

ove we pointed out that liquid along the straight

i sectorn of tne course the chief resistance to movement will be friction against 

the walls of the tube (caml). In this case, for the determination of tne

j resistance of the force of to the flow of the liquid along the tube

tin following functional relationship of Frud is applicable:

/? —• ($71)257

where R is the force of‘resistance of friction in kilograms;

—the coefficient of the resistance of friction determined by 

experimentj it is measured in kilograms to 1 square meter of surface 

with a velocity of 1 meter per second;

F -—the area of contact witn the walls of tne canal (tube);

ttf —the velocity ox woven one stream o.f liquid in meters per second.

From the functional relationship of Frud, obtained by experiment, we can

AESTR1CTBD
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see that the resistance of the force of friction is directly oropo: 

square of the velocity "tef , to the area of contact F and to the

In the recoil brake the straight sectors of the flow of liqui 

cylindrical canals, Hence, we employ tne form la of Frud for dete: 

the coefficient of the linear losses i for the case of the mov

along r. tube of constant diameter d , with a length L (Figure 1< 

li this case each kilogram of moving liquid represents a cylinder witi

i' .'cation of S •— and a length AL, the force of resistaiH v-
| will be equal to:

1

h The expression for the unit of weight of the liquid is written

II following form:

| ■ / -^ y — d& * AL - y

| whence

a/ ..

< where y is the specific weight of the liquid;

S —the area of the cross section of the canal. 

Substituting in expression (572) its value (573) instead of 

|| fQ _ L,‘ * J.r
n, Ct.-5T ur w

| 'H firrf4 S yy •

Figure 102 (Page 258)

rtional to the 

coefficient 0

d are usually 

ruination of 

ement of liquid

02), In

h a cross

ace of which

(572)25?

i in the

(573)258

k , we obtain: i

(57h)258
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ession for the determination of th© work of the force of friction

with the movement of 1 kg of li< er all the length 1 may he written as

follows:

R Z = r ' 7d
/<fter multiplying and dividing the right side of tn.e latter

2g, we rewrite it in the following form

In the

1

3,
(575)258

equality try

(576)258

number

On the

of frier Of;

right side of this expression the '‘actor is

designate it by and rewrite the formula (5'76) as

i

basis of the physical meaning this

should be set equal to the loss in

the length of the sector L, that is, equal to

what we said, we write the equality

or

where L

co

an abstract

follows ?

(577)258

work of the force of resistances

pressure head of the liquid over 
r ~Uf On the basis of

£

dl

i/4

Cl

(578)259

is the length of the sector of the tube (canal)

—diameter of the tube;

—a certain coefficient*

Hence, the formula obtained for determination of the

linear losses depending upon the ratio of the length 

of the tube considered to the-i;

CCS POP.; onr. ■
I m.'a 2Ui~i

considered j

coefficient of the

of the straight secto:

ibe and upon a certain new

(Cfc-TSiV/csAion Stamp)
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On the basis of the physical near'■ ng this work of resistance should be equal

to the loss of pressure head of the liquid resulting from linear losses; hence

we may write the equality?

whence

where £, _ is 1

By adding 

obtain for

47* XJ *

£
>

the coefficient of linear losses

(594)264

($9$)26h

,t to the right and to left sides of the latter equality, we

the

As a result of

variable value. At

following expression

~ * (596)264
*c4 C

the variable, value of L the coefficient is also a

the beginning of the recoil the length of the path of

forcing of the stream of liquid is the maximum. Consequently, the value of

should also be the maximum. At the end of reco:l the travel length of the stream

of

of

be nrch lessliquid is sr-all and hence the value of will 

From the functional relationship of Frud (57X)

th ? flow of the liquid depends to a great extent upon the velocity of flow U/

we can see that the resistance

the latter. It is entirely evident that the maximum valve of r

will be the maximum velocity of recoil

With the existing types of brakes tie maximum velocity of recoil starts

after th recoiling parts have travelled abort 20 - 25$ of the total length of

recoil. Taking the length of the circular canal L as equal to the remaining

length of the path of recoil, that is supposing that

0. ZTA

t

(597)264

we obtain the formula for the determination of in the following forms

,    / + O.J

/otmcto
e (5r8)265

Ot’S <)AA ! 
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With 0„015 (for steel I!) and sa 0o020 (for spindle oil), we

| obtain s

JL - 1 -t GDC’6 -r-; (599)265
JC. C

Jl, + 0.0075 -A. . (600)265
.is e

On the basis of these formulas we can determine the approximate value of 

1 with a given length of recoil \ and with a minimum value of the average

radial clearance c » |

On the other hand, with a selected value of coefficient , after solving

the expressions (599) and (600) for we obtain the conditions for the

selection of the value of the radial clearance:

„ ~. 0.0056 K -
e (.A -1) ‘ (601)265

p-^. A--
4J (602)265

Since for the maximum assurance of providing for the filling of the space 

behind the moderator it is advisable to take the 'alue of the radial clearance 

somewhat larger than the minimum, we have placed the sign of inequality in the 

: latter expressions,

9„ Calculation of the Constructional (Design) dimensions of the

Main Types of Recoil Brakes

Before we start to calculate the constructional dimensions of the recoil 

brake, we should select the type of the latter and make the necessary calculations ! 

of the values of hydraulic resistance <h of the brake for a number of points.

Then, starting from the thermic regimen of operation of the recoil brake, 

we determine (see page 2f8) the quantity of liquid necessary for filling the recoil ij 

• brake. This is approximately the minimum volume of the cylinder.

Below, in determin ng the constructional dimensions, it is necessary to

RESTRICTED
Msmtirr tErcsz=s5Fccxi«»B®^s^n:-’’oascwaxT = —j-rjsta:.-./-.j^ianssxsraE--jrrini _. _ti ' r~ rn m 11hum ill i huh iiuiiiiwiiii mm urimin iiin
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Having the final value A ~ can- oh the basis of formula ($21), 

deter; > no the value of the discharge openings for those points for which we 

deterr>---.ied the velocity of recoil. V and the hydraulic resistance of the brake 

d> <■ Knowing CJL., D-y and d- . we can calculate the small canals, J O A » <

Figure 10? (Page 267)

't signing from design considerations the number of small canals (Figure 10?) 

and their width (or depth) s w find the maximum deoth (or width) of the 

al@ by the formulas

'”3~ (612)267

H ; ;he dimensions of the small canals it is necessary to check the 

istoi rod and cylinder of the brake for strength by means of appropriate formulas; 

cylinder for inside pressua istop rod — for tensile strength,

■ strength the inside radius should

be taken equal to

DT , / 
^maj, " (613)267

For all the ether factions the deoth (or width) of the small canals /i is 

determined by the formula

L _ 1 „
" ~ TT ’ X ' (611i)267

On the basis of calculation for the depth (or

width) of the canals for all values of determined previously for the different 

values of the length of recoil. For convenience in calculation the values of /?
4BSTMCTKB
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>1 ced in the appropriate column of a table (see page 356 original) and we 

struct the profile of the small canals similar to what is shown in figure (106)o

I

Figure 106 (Page 268) i
Legend? 1 - profile of the canalse

I
In conclusion, that in case we assume the small canals to be of

c onstant de >th and variable wid in the 76mm American tank gun

sulation of s is carried out in a similar manners

| ssuini >g a constant depth, we calculate the width of the canals»

■ake of th • sim >lest type with ’’keys" of variable height on 
Inside surface of the q ar, The construction of such a brake is repre­

sented diagrawAtically in Figure 107■,

Figure 10? (Page 268)

We adopt rhe following notation:

I) —the width of the key;

M —the depth of the regulating openings or holes (variable); 

h -.-the naxijnum deuth of the regulating holes;

j-j' -.-rated (profile) height of the ’’key”;

n -number of

200-t
(Classification Stattsp)
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diameter of th®

(615), st a sumin g

If, during

d’

piston D_- and

that nbe » 0.

the time of th©

NUMBER F-2898 pSo£ NUMBER 345

th© diameter of the piston rod d^.

recoil, th® recoiling parts travel

etc, the values of the escape
X5

openings for the liquid in :.ho recoil brake should be <25 a* ’

by formula

the distances

(discharge)
</>

a^.a?
. etc reap that With the. passing of the recoiling

parts from the point corresponding to .th of the recoil to th® point

there should take plac< x scape openings by the magnitude

Sa
In obtaining Zl a,^ with a plug she new value of the escape openings

■ : •■: by nereasing ;he preceding opening in the gate valve; on the

with th© sign minus, th. .new value of the escape openings should be

obtained by covering (partially) tho precoding opening in the gate valve. In

. :. st case the opening is increased in size and in th© second it is decreased.

1 he calculation of the contour of the curve limiting the opening in the gate

valvo (slide valve) is generally done by a graphic method. In the construction

j.f* th aforementioned contour wo take for the beginning the maximum escape

opening, which is generally

.he greatest velocity of the

of the action of the gases.

assume

terr in at ion

Taking

differences

as w® have already stated above, at the momentof

recoil occuring somewhat previous to the termination

For practical purposes it is entirely sufficient to

. that- is- to assume that 6C . corresponds to the 

of the secondary action of the gases.

the latter for further estimates3 we make the calculation for the

in the escape openings for a number of successive points of recoil

on the sector

To the increment of the length of recoil jd X<r'“° there corresponds 

the increment of th® value of th© covering of the^>uening A'GC^. — •

.?o the increment of the length of recoil X. -k. X ✓ — X/- there 
«> &

oorresp nds tho increment of the value of the covering of the opening

—• zZ, — tt, & i J L? CS ■■a ii <4 c
CK35R
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To th© incx -Ax7*=«Xy'™“X<& there

corresponds an increment of the value kof the covering of th© openings A&? :=5S‘

</> 
Too.

= *7 — ’
... thf increment of the length of recoil Zl X^ "**” * there

co •;. , ponds an increment of the value of the savoring of the^opening Z1

' c the increment of th© length of recoil Zi X <7v~~ there

corresponds an increment of the covering of th© openings s®1

=■- an~ a^i •
The data of the aforementioned calculation should ba placed in the table

given below.

Table 19 (Pago 271)

CALCUUTI >. »r iHE ESCAPE OPENINGS IK THE GATE VALVE

Length of recoil 1“^.
1

lx« < » <•

i

9 0 * * a <•

Valuti of the 
®scape openings

- ----------- -

zs{. S» A » v • o • * 71 -■ / ^>5

Increment of the

length of recoil Zi X- «<s A <>• • + I j
..... .. ... . •

I

1 *. >
o c «> zi -)L

Increwnt of the 
value of th® covering 

of the openings Z’iiC. l> 

awMWl

•o

1

[4 ^±1 e e ♦ * « « ^a-n

W© know that th© escape opening4boginning with X decreases up to the

end of th® recoil* Hence* the differences in Ct shown in Table 19 represent

ths values of th® coves?’ s-cape openings for the liquid. corresponding to

the sectors & ")£, on the path of recoil.

' •-r •■••_- : t. r: -S7 Tirw^swnsossH
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mW 
n

- i’he sun of those differs500a :.s eoual to:

> « ZIa., >' - t < ■■ _ . t A <xn — (&$■""
fS?

1; th and of the rec ..; : •••. pi eoo-zjigs are generally oomplstely closed} 

bG-tcc* CL^t 0 and, conseqar ;tly,

m th ■■.< >f the differ© openings should

« the derived formula

. ■ .-.cy of the

calculations mde.

Figt.re 108 (Page 272) 

e strict observance

, on the corresponding sectors of the' path

■turning of lhejpiston 

SO much that it

. issume • 9 disc (gate valve), 

(fugur© 108) to be of the rotating

> - i.1 J to Dy and let the

i? •• , *?►’•••/ ' y *• *■ $ * *• ' • ♦ • -.r .-•. r.%, ..rvr;
( Clas sifSection Sititup)

. • ■■ ■ ■; 73ah3LAV’O;';:>
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iston be equal in value* At the

tnding to the moment

ictic o the th© opex n the gate valve and

late . ■ 1 occupy the position

'.£ (Figure 108). On the r< airing sector of the path of recoil Xj

an a

should be complete c .osing ?r th® opening with a turn of the

1© of Qca , and in ' lr Is j . . the working face of thapiston will

;ha osition OB <. Talcin;

under an angle of <x. . we iha
O

1

nc Lination) of the guide groove

Ax

iston by

occupy

as constant

(623)273

(624)273

i . tlx • after ; rec i'lii ance of Z-1 the

star will be tarred by an angle ecua?

<X z
X, A*

by th amount a, r rorking face of thdpistoni
' ■ & iZ^. on th© drawing

Z\ct 1 (625)273

Ind Tf that is, the

/&lve) on the sector
A Or *

of the turn. Hie arcs.is equal to:A

Z1CL sa of AA( 7tbn , area lector AOA arsa sector m 0 %

•Since the area of th® sector ia ejual to then3o0 '

where

& cn* - r* A *
(626)273

R
D< OA

ubstituting instead of Z-t 6 value (625), we obtaint

>^c>

■ OCS FORMi MA* 49 '. j-

z\ a...

DISSE41NAT!

3 & O V
*9$

(627)273

-■ FOPIi “JR ID TRANSLATIONS
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J.n or.. <r to ro;'d eccentric:;., in ■ j; ; lication of the force, we make in

the disc ■ al symmetrically p • • • e ■ openings and then the formula

(630) assumes the following form.

* — ■ — • — - - «---■.- ,,. ,..---^-i-1: iUr .. -,— -,, ,, __L
:v • ' A •? — C?6C (631)274

Vn <x6Zi x- 4-

where 7i is the number of - peri.'.? s in. the disc.

••„ •.•••’. ' ■ •ecoil, changing with the angle of

a w l d >n t @ ilstoi is first i certain angle, closing ahead of time

a part of the. escape opening

n the sector of : c >ath fr.>m 0 to *X the opening

i fi ■■ ... \ I dually closed* The method of

exph ined for sectc )C X

to /■„. ।
of

The ■• r . ? brake of the val . p;- In a recoil brake/the valve type the

.,<•’•13 -.sup® ope fng is prc>v. '• • y appropriate adjustment of the position

live and by appropriate co: . >re sio of the spring of the valve. Hence,

he calc f th of the spring of the valve is th©

„s 3 t’ <• alculation of tu - of th regulating parts in other types of

I
b ’ake.j.

t o closet (with counter-pressu md tl lout counter-pressure)«

' p?i • jo" the closed valve (with counter-pressure)

110, / 1 any • sement there acts on lbs valve a pressure 

osed by a pressure ,c■ , n at to the pressure of a spring. The

by the pressure of the forcing of the

lia id. The pressure p is 3i sd fa example, by the resistance of the

ersurt err ecoil mechanism (see figu*o '9)»

during Seo? as result tie act. or of the pressure the spring

!
t ■' b it i-. e tai value and the

--U । qi,]aqi n j|iii|||iM«!|iillWilHIJl|il)W il|i|ljwill.ujBu^lSlwfei

(C’/assiZ/cat foa Sftarep
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Figure 112 (Page 277)

c?/ ho oa desi n dimensions of such a brake

will consist ir. the following.

>ns of the recoil brake

it is necessary;

x lings for the recoil brake; the

co. lev’.ati r. carried out on tio basis o’ formula (521);

er; the calculation 

be made in accordance

1 the respective value of the working 

surface of th© piston during oounterreooil.

'igure 113 (rage 277

■; ope Ings ol the recoil brake we 

pet ■ _s of the counterrecoil brake, 

corresponding to the giver sector of the length of reocil;

wnere
a. .. s

■:/' >n of iheesoape opening of the

(C/ess/f/cation Stamp)
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roco’ 1 brales j

o ■:■ jtion of the escape opening of the 

counierrecoil brake.

n the basis of the diffei .’■•.•.• 1 t is necessary to calculate the 

.’•©file of -$he. spirdl® by tn-o •’■?•. ula

“ (636)277

..... sulated by the usual formulas 

applicable tn this type of rao-- brako*

id pj see behind the moderator*

..V-'? i ■; deter ir-wi the v&lume o ’ 

necessary to determine the valua 

v j 05). Then , r. '••. a 11 ;n 1 ng the r <•' i 

\•.’□?-) and (609), it is necessary

.After tlio determination of

dimeiidions taken Cor the colb; -s 

: jr iisible Stress of the pist i

■J iariecer of the hollow cavity of

■ '« • U 13

>;ki ..< P.rea of the piston Ao by formula

■. disristegrs s or. the basis of formulas

. <••> xrr.ine Dy end

■ ,. 0’taking into account the

■ . . ., and having predetei-rr.ined the

:■ >.sion R 9 we can determine the

■■> . ston rod by the formula.

whei*e J

Assuini 
of the

_ } (637)278

is n<? force ci i ■, ... opiston rod:

(638)278

--mas of the pistcu -> d »ri ;h tra . iston;

f.x.'.mir.i e.cc ' f . ecoiling piston rod, taken eoual to

. — .Q p
— ..... ! !i ' ' / KH.

tt th» appearance 
\uEi force <?■ . aud .< ,, coincide.

Ats 11 a C- !■’ A kv i. & It*
• tn-, uz. -- z^zaK-tt «Trex5'%Tr»aa^^xeat«iRassmaM9MmBaBaniBa

WSSL .?.. ■■.’ ■ •■.•....: ?■ Fi.’Ai-’Si.AHCNS
CClassihcation Sisntp)
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.ng the latter

[•. the.' latter expression

• ;jton. Q —weight of the re-ir'
I ’ th recoil brake consista

in the following form:

A -'p
It is necessary to round to

Ha/ing definitively selected

It ie leoeasary to check the

/<

the d

piat:

’EOiSTRY UUNBE5I
F-2898

ssion (638), we obtain:

.-L p
X,

/?
j...ng parte

PAGE NUMBER
35 J

(638a)273

/eight of thepiston rod with the

formula (637) may be written

xi / (b .
(639)278

. .‘ the value obtained for the diameter d& 

of the cavity of the piston rod,

*od for strength by the formula

( i a smasifi. '

nn (o’* -

the piston rod in formulas (637) and (639)

(640)278

o drop the force of inertia

of the < :■ r. >?■■■-■ ,y of the cavity of the piston rod, we

•o is section of the hollow part of the piston

(working area of the countorrocoil brake): 

A — -- . 
u IH

The maximum diameter of ths

oil the escape opening for the

th^ diameter of the spindle 3

regulating ring is taker

dp= d,

ul be such th at the end of the

r l>s completel closed* Hence

be..-: a of "nominal” should be equal 
~~ d pj ■

:.fp. f the eye of

s traction at 4 - 6 mm less than 3

) y. -i- 0.6 ) Cuts. 

miCTRT)
DISS£^WAT;OU rop ;r> TRANSLATIONS
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(641)279
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ring is determined by the formula

A sx ./ I j.i '“ •* <:. w P ’ f 7 r

After t>Ii. having preJet: ■ ' calculated on the basis of appropriate

formulas t'n 'o.luu of coeffici. its , we determine the minimum area

the cro.j: !••? ■ kLon of the ci* .i ■ a u».l Loading the liquid behind the moderator, 

doing so by ;?^ans of formula (635):

.0.. C, c*~
On the other hand, tho value ,'juainwd 

/ .y- \
; r/T / . ■

Cor 1 is usually equal to:

whence
' ' . Qe = . ■ ■••--= 0.63 7------~,

d, J-dP ’

d ~~ d r ( earenc© of th© canal leading the
«?.

.liquid behind the moderator.

>f the ] Laton rod, th©

•■e.lua 6 oh.si od should ba cheo>od b; the formulas:

"-in filling the recoil brakt with steol 

,4 ' i~ 'd.oos'6
e

or in filling the recoil brake w jpin-ile oil.

1 -r 0.0075 ,
] D ■ &

:■■ see from the •?.! ;.• . '.n.. ;-vv.:t. with the length of recoil %.

; OF construction

. , i.for spindle oil) assume a definite
K

signifiounce.

.. y idle (diameter of the ”©ye” of the

<Ae» ’ • >• '* ~ .—irw
(Classification Stamp)
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regulating ri'ig) may also be detox. 'Hed by the formula

•'p “ s ~ ; VT (4TH" Q ')■ 1642)280

.11 those calculation* it is necessary to determine by

am the equality

the minimum value of the di&U'eter :>f the spindle:

........ ■ <««)*»

t •<? dimensions of the piston rod and 

, ■. the piston rod for 

strength by formulas analogous tt formulas i.476) and (478).

he pi o . d an 1 the spindle (counter piston rod)

are subjected to compression, ana it is 

spindle- The maximum compressive force 

of the filling (?) of the vacuum and wa 

recoil or the table (so© calculation of

The chocking for latera3. bending oi 

den© by th© formula of Eiler;

ibl; to have lateral bending of the 

most often occurs at the moment
1 H zwwvjL

: b from the schema of the counter"

th© counterrscoil brake).

‘ t x • spindle or counter piston rod is

(644)280

whoro FKp

i1lograms;

■ literal bending, with which it is possible

oss ■ urity of the axis of the spindle, in

-*the Length >f th rod in centimeters;

ertia of the section of the

OC3 F I !C<M

rod (On ^)and

section;

i.88 -ad ;jat the rod is of constant cross

J •€> 7 Tf? F;^xv- its si ii '■& &

D!SSErflNA7ICI. •??. -i FOR ID TRANSLATIONS
(Classification Stamp)
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• ndulus of elacti

the coefficient clef

Th® values of the coeffic

•uo given in Table 20

Serial number r

3

the .first degree

u on how the ends of the rod are built in

•e-rious ways of at baching (Figure 114)

Table 20 (Page 281)

■I r,. r ■ ■ . ;. OF COEFFICIENT X

■Jethc ' ■• f -. ;tac sing the ends

Dn® end 1. while the other end
is fro®............................ •................

Both ends 01 1 :

One end on a hinge end the other fastened

Value of K

-X; 7^2.467 
7

^4;*9.860

^^19.720

In oounterrscoil .’.lech&uisj? u ’..cot of tan

or.o end on a hi.-g®, the other fas .■..r.ed.

i>e sl.'t. f c . at load the spind

caloul-11 c-n th® spin u‘.i; fo"

aafoty. Boaz’

acts on the counter piston rod..

of the 9 that

< . counter the 3d method of attaching;

Figure 114
Legends 1 ■’

2 ■
3 -

te icounte

(Page 281) 
first method; 
second method 

method.third

. )5 st on)

feral bonding i

■t in nind

up to the critical tension

is r-cessary to have a 

z:. in our case ths force d>, i H
. '<■ sent only a part

f j : r * trsl f? 6^ TV fth
•' -■ ; '> >A-» tv- •«..-

DISS£?<‘MA1K • i-C):! D TRANSLATIONS
{Classification Stcnp)



>£ £E z£ i£ 0 £ 61 91 a 91 ¥ ¥ ¥ ¥ ¥ 0 3 ¥ ¥ ¥ ¥ ¥ *¥

ihiilhillllillllliillilililiiliiiililii iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilimliiiiliiiiliiiiliiii iiiiliiiihililiiiiliiiiliiitliiiihiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiih Liwsnr insiM3s “’<«»«
68Z9Sfr£Zl 

iiiiliiiiliiiiliiiiliiiFliiiiliiiihiHliiiiliiitlmihiiiliiiihiiilmihiiiliiiilimliiiiliiiiml



9l Sl<5>H®lEl®nTOrn« EE ZE IE Ofc 6Z 8Z ZZ 9Z SZ frZ EZ ZZ LZ Ofc 61 81 Zl

llililliiiilliiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiiliinliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiiliiii iiiiliiiiliniliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiihiiilni L
IHSnr IHSIM3S “’oo?

68Z9SfrEZl
llllllllllllllllllllllil1lllllllllhll<llllllllltltUlllHlllllllllllllllllllll{||||||||llllllll



k£ ££ Z£ l£ Ofc 6Z 8Z LI 9Z SZ frZ £Z ZZ LZ Ofc 61 81 Zl
lllllllllllllllllllllllllllllilllllllllll lllllllllllllllllllllllllliilliiiiliiiiliiiiliii]|iiiiliiiiliiiihiiiliiiiliiiilitiihiiiliiiiliiii  iiiihiiiliililiiiiliiiiliiiiliiiihii



I iwsnr insivias ^oaz
ULeszgsfrEzi 

11hi11 iiiiliiiiliiiiliiiiliiikliiiihiiihiHliiiiliinhiiiliiiiliiiihiiiliiiiliiiiliiiiliiiiliiiiliiii I
Si‘5>^1El®IlWDrnt

iIiiiiIiiiiIiiiiIiihIiiiiIiiiiIiiiiIiiiiIiiiiIiiiiIiiii

D
EC

LA
SSIFIED



DECLASSIFIED 
Authority I I

‘-------------------------------------------------------------------------------------------------------------------------------------------

•h r/j 02

LEGISTS?

with rel-i tlvely .-.mail longihn or x oco:

cal ..ile.tions

F-2898
.

PAGE NUMBER ___363

■\ s scheme is found most often in
,3

■5. i to bf : ,t ided by the following, regardless ;■

the sch-.v o for changing ths length

he maxifiu’-i length of rocoi Artsr. inad from the conditions of stabili-

of the weapon vritb a ini:

ic---.13.ticn of i he escape o

calculation of the othi" d.

ezr

2 inion- cl

r elevation

. ployed

t. dimension

in the statioiiur^

rf the escape o lings is ade v

Hence, ;he

each other

, t ovored close

tae over

.- .i ion (generally equal to 0 ). The

• icoil brake is also made with

u la -.ade with

'■;?: mined constructively from the re­

’>5 .'.inc of f ire, height of the axis of the

o to the breach, maximum angle

i . resistance to x-ecoil is generally

that is, F. const, and the calculation

calott ti • 3 o j . ' short recoils are made independently

difference ..»

on the tran si

/I# are dot >: i.i.

,u. ; ope-.jngs should be overlapped

• i.c.tO] from <:ig to short recoil. The values

..io method given in Table 21

.. x ■ -*j>fy.t.x'<TCggit5r>TRiBKrra> tW.TW shii».iub

c, (Classification Stanp)
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CALCULaT •?. VERIAP OF THE EG CAI E OFE..IKGS

Table 21 (Pag® 284)

---------------- ... ---------------

<3

^K. cc~~

0 ■ 0 i ) 0

A

^R.'! A a>A
0

4

9

9
«»
9

J..
aKi A

•»
■»

> K

a
0

* 0 o

1 •
•

U - I 1
•>

£>^-. = ^71-1

—- aau =-- “st,

Construct! ve ly the

and short canals on the

> lay be '>!?* . ytiid by different methods (long

is, eto)* It is best to

/' and the short ones for CL-

. , . oo th« opening > lately overlapped*

formulae for the calcvlutj .-a arn the following!

/
ht "" 1

' jU (PJ HP Trh Tf /Ta FJnfnv -m>. «>
■ ■ ■ is I &8 I . ■

~bn

DISSf i.M.-WJ. ■ : ■ D TRANSLATIONS
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whore .is the width of th® canals;

—tho number of canals;

Ontd —the depth of th® short end long

In recoil brakes of th® gat® valve type,,
K

canals respectively.

th© law of resistance to recoil ie

determined by the scheme of braking with long recoil. A decrease in the length 

of recoil with a change in ths angle of elevation is effected by previous turning 

of the piston (or counter piston) by a certain angle, thus providing th® initial 

overlap of the opening and in this way increasing the resistance to recoil.

10. Liquid for Filling th© Recoil Mechanisms.

The selection of the liquid for recoil mechanisms of artillery weapons is 

exceptionally importent. Th® liquid should assure normal operation of th® artillery 

capon during th.T time of fire under the most, varied conditions of tactical 

employment. By means of th® liquid vie effect a conversion of the energy of recoil 

Into heat; in hydraulic and pneumatic counterrecoil mechanisms it is a hydraulic 

•isans for shutting off the gas and th® transmission of pressure to the piston.

Starting from this th® following requirements are made of liquids for th®

recoiling mechan isms.

In the first place, the liquid should assure normal operation of th® counter- 

recoil mechanisms under various temperature conditions: under freosing conditions, 

warn weather, etc. As a result of this the liquid should have a lev/ solidifica­

tion point and boiling point that is as high as possible.

In the second place, th© licuid should not change its composition and 

oualiti.es under various conditions of employment.

In th® third place, th® liquid should be strictly neutral from a chemical 

standpoint. It should not cause the corrosion of steel or other metals used for 

the manufacture of the recoil mechanisms, should not interfere with th® packing 

devices (collars, stuffing boxes), and should not penetrate them.

In the fourth place, the possibility of manufacturing the liquid from home 

products, available in quantities and cheap to manufacture, should also b® taken

CCS FORM 
i KA2 49

(Classification Stamp'
200-1 DISSEMINATION FORM FOR ID TRANSLATIONS

oualiti.es


DECLASSIFIED
Authority

...jmstaacr_____ r____ .
;0 u:,. tweia'jc:; registw NUMBER I PAGE NUMB’iR

F-2898 J 366
umc,'.v_j.iiniii.ii wntit- nw*wirtiww.i'>'i<■—inn»wiLntm ij—i—■m uwmijj-m -.■—r-T-m- r iw •urmin mri nt * r "-rrrrrTrtWBnrirr '■""'■■TTiirmiwtiF*ftrim iuuiraw««wwmwjwnwmmwiMimijniwnTfrirj' in~~irryTiwj i ir i n ■inn in i it'

At the present time w use th® following liquids for filling the recoil 

mechanisms in our artillery:

Glycerinated liquid steol, th© use of which was started in 1936. It was 

standard up to October 1942 and was used in the hydraulic brakes of the majority

of gi?ns and the hydropneumatic counterrecoil mo chan isms of almost all systems.

Spirit-glycerinated liquid steol M. This is a mixture of liquid stool 

with ethyl spirits. It is prepared in plants and also in th© artillery units 

themselves by the dilution of 2.5 volumes of liauid steol with 1 volume of ethyl 

spirits (more precisely, 71 parts by volume of* steol and 29 parts by volume of 

spirits)} or, 80 parts liquid steol and 20 parts of spirits, by weight (see 

nstructions of the Chisf Artillery Administration, ”Artillery lubricants and

liquids”. Memorandum dealing with employment).

It was adopted for use to replace liquid steol, which proved to have in­

sufficient resistance to cold.

Spindle oil AU (spindle oil of the Artillery Administration) is prepared 
. i

by distillation of petroleum. Earlier spindle oil was extensively employed and 

is still used for filling the recoil mechanisms in our artillery. The basic 

characteristics of the aforementioned liquids are given in Table 22.

Tabla 22 (Page 236)

TABLE OF THE BASIC CHARACTERISTICS OF THE LIQUIDS USED FOR

FILLING THE RECOIL MECHANISMS
. ______ __________________ __ _____ __ _ -.. .. s

Serial 
No,

Kam® Unit of 
Measurement

Composition and indexes of the 
liquid

Steol Steol M
1

Spindle 
oil AU

1

Composition on ths basis 
of weight

glycerin® 100% ................

ethyl spirits............

%

%
........ . .. . —...... _ ......

57.7 46.3

20

___________

choicei 
made from/ 
petroleum

____________ J
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•into heat used in warming up the liquid and the parts surrounding it. Of course, 

duri: g fire wa must not allow th© heating of the liquid up to the boiling point, 

because thia would at the same time interfere with the proper functioning of the 

recoil brake. Hence, it is necessary to know how much th® temperature of th® 

liquid rises during the highest rat® of fire for the given weapon.

Vie know that the functi nal relationship between heat generated and work is 

expressed by th® formula

zf “ Z<Q , (654)288
.

wh©r© E is th© work in kilogram-meters;

Q —the quantity of heat in kilogram-calories;

I —the mechanical equivalent of heats I - 427 kgm/cal.

In our case th® work E will correspond to the work of th® force of 

hydraulic resistance of th© brake during tho time of th® cycle r®coil-counterrocoil.

and, hence, w& may writ© tho equality in the form

£•=/ [ C^^„)dX^J «t>oi-^H)dX. (866;289
do °

where is th© hydraulic resistance to recoil5

—the hydraulic resistance to counterrecoil;

—the forces of friction acting during recoil;

A’
—the force of friction acting during counterrecoil.

Th® quantity of heat going into th© liquid and the parts surrounding it is

determined by tho formula

Q — f* (656)289

where Q-^ is th® weight of th® liquid and Qg —th® weight of th® heated 

metallic parts of th© recoil brake in kilograms;

C-] and Co —the specific thermal capacities of th® liquid and the steel 

respectively; the specific thermal capacity of steal is C - 0.115;
A7 —th® increase in the temperature during one shot.

By replacing E and Q, ~rl formula (654) with their values in (655) and
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result of the heatings will increase faster than the volume of ths 

Hence, in addition to th© increase in the temperature of th® liqui 

necessary to determine ths increase in th® volume of the liquid as 

heating. 
• 

This increment is determined by the formula

v.her© A is the increase in th© volume of the liquid;

p --the coefficient of the volumetric expansion;

"&JG —bho ioii;ia3- volume of the liquid in th® recoil brake 

—“th© temperature of th® liquid after VI shots;

—the initial temperature (15°C.)

Th® cylinders of the hydraulic recoil braises ar® usually fill 

with liquid. A failure to fill th® cylinders of the recoil brakes 

shows itself in the functioning of the recoil mechanisms. VTith ar 

the shortage of liquid, there is an increase in th® maximum veloci 

th® maximum resistance to recoil increases with simultaneous shift 

length in th® direction of th® racoil; ths maximum velocity of cou 

increases, causing an abrupt counterrecoil. At the same time the 

the recoil increases comparatively little. Th® duration of recoil 

less. Hone®, in view of technical conditions the cylinders of the 

should be filled to at least 98$ of their capacity. Consequently, 

in th® volume should not be greater than 2$ of th© initial volume 

that is, wo must observe th® conditions

A W' o-o2 uro .

In the contrary case, it is necessary to insert a liquid comp 

increase the quantity of liquid in th® cylinder' of th© recoil brak 

dimensions of the latter* in a corresponding manner.

For automatic and rapid fir® guns w® us® in actual practice a 
o•temperature of not greater than 1 Centigrade for on® shot; for si 

.iESTWCTRO

...............n

i heated cylinders, 

.d, it is 

i a result of

« ’ (662)290
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w raay allow an increase in th© temperature up to 2 0 for one shot.

For making a preliminary estimate of the amount of liquid required for a 

vacoil brake, wo may us© the ratio established by practice, taking one liter of 

liquid stool 1! for 1.5 t/m of the energy of free recoil for non-automi'.tic weapons. 

On th© whole, however, in designing guns th© thermic regimen of the recoil brake 

should be clarified by a special calculation* starting from the tactical-technical 

requirements made of the weapon.

12. Liquid Compensators.

Above we said that in brake devices th© liquid is heated during the time 

of the shot, as a result of which it expands and increases in volume. Since 

at the 3fi.ni© time tho volume of the cylinders remains almost unchanged, we have as 

a result of this an excess of liquid in the cylinder, and with prolonged fire 

this loads to short recoils. In ordei’ to remedy this it is necessary to let out 

a certain quantity of liquid, and in the process of fire we must have recourse to 

this procedure repeatedly.

During the time of an interruption in fire the liquid cools and its volume 

deck-eases, as a result of which a vacuum is formed in the cylinders. In addition 

to this, a vacuum is also formed by the removal of a part of th© liquid by th® 

brake rod during recoil. It is necessary to put in additional liquid, otherwise 

wo shall have abrupt recoils and counterrecoils.

At the present time this function is oftentimes performed by special replen~ 

ishex’s, called compensators, with which the recoil brakes are equipped. Th® 

compensator is an additional reservoir from which the liquid flows into the 

cylinder of the recoil brake, when liquid is lacking, or into which liquid flows

from the brake cylinder, when it expands. Mance, the basic purpose of the 

compensator is to regulate automatically the quantity (by volume) of liquid in

the cylinder of the recoil brake.

In practice use has been made of two types of compensators: 

type and the spring typeo

the hydro pneumat ic |

A diagram of the hydropneumatic compensator is given in Figure 118. It

imwewai .
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consists of a metallic box 1, usually placed with respect to the brake cylinder 

in such a way that it forms a continuation of the latter. The diaphragm 2 

noparates it from th© brake cylinder. Reservoir 3 of tho compensator is partially 

filled with liquid and is connected by tube 4 with the space behind the piston of 

the brake cylinder. In the part of tho reservoir not filled with liquid there is 

air under a pressure of about 1 atmosphere or above.

During intense fire the volume of air is decreased as a result of the 

escape from the brake cylinder of the excess 

. .pansion. At the same time the pressure of 

n accordance with the law of the polytrope.

th® pressure of the air forces th© necessary 

cylinder.

liquid forming during the temperature 

the air in the container is increased 

After the cooling of th© liquid, 

quantity of it into the brake

(Fag© 292)

represented in figure 119. In

K-f

Figure 118

The scheme of th© spring compensator is 

th© reservoir of compensator 1 there is a piston 2, on one side of which is 

liquid and on th© other side a spring 3. Th© excess of liquid passing through 

opening (£ in diaphragm 4 from tho brake cylinder into the reservoir of th® 

compensator moves the piston end cornpresses th© spring. After tho cooling of 

the liquid, the piston is moved in the reverse direction by the force of th© 

spring pressing the liquid into tho brake cylinder and filling it.
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Figure 119 (Page 292)

^ith such an arrangement of the compensators (Figures 118 and 119) th® 

brake cylinder has the required amount of liquid at the beginning of the recoil, 

lie basic weakness of such a scheme consists in the fact that however small the 

opening in the diaphragm, a part of th© liquid still gets into the brake cylinder 

during the time of the recoil, and will be forced into the reservoir of the 

iompenaator during the oountorrecoil. In other words, there ia a reverse process 

of overfilling with liquid during the time of aach cycle of recoil-counterrecoil.

By the placing of a special valve (Figure 120) the aforemontioned defect 

remedied, but the construction of the compensator is made mor® complex. The 

action of the valve consists in ths following.

During rscoil valve 1, under the action of spring 2 and compressed air, is 

shifted and pressed against its seat, closing the exit of the liquid into th© 

brake cylinder. At th® ©nd of th® counterrecoil th® piston of the brake rod 

rests on the face of the valve and moves the valve within the reservoir. At the 

same time the valv® moves from its seat and th© excess volume of liquid can move 

from th® brake cylinder into the reservoir of th© compensator.
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After the cooling of the liquid its volume decreases, as a result of which 

. free space is formed behind th® piston of the brake cylinder. The piston 

.s able to move and open the valve for* admission of th® necessary quantity of 

Liquid into the brake cylinder. Hence, the valve prevents the flow of excess 

liquid from the reservoir into the brake cylinder during recoil and in th© reverse 

direction during counterrecoil.

13. Packing (Tightening) Devices.

As we know, the cylinders of recoil brakes are filled with liquid, and the 

cylinders of the counterrocoil mechanism ar® filled with liquid and gas (air). 

In order to assure tightness and prevent th® leak of liquid and gas from tho 

cavities which they occupy, we make us® of tighter: ing devices arranged in th® 

places where th® rods pass through the cylinder and on the piston itself.

On the basis of construction we distinguish th® following methods for 

securing tightness:

1) Ifethod of close (precise) fittings

2) Collars and

3) Packing devices employed separately or in combination, with collars.

In the method of precis® fitting th® parts to be obturated are made to fit 

comparatively ’’tight” (Figure 121). The piston 1 is covered by a bronze jacket 2, 

yhich serves as a slide during th® movement of th® piston in cylinder 3 and gives 

the proper tightening.

During fir® there is “sticking" in such combinations, as a result of the 

repeated expansion due co the heating of the bronze lined parts and steel cylinders. 

In order that this may not happen it is necessary to have a minimum clearance of 

0.20 - 0.25 mm, between the steel cylinder and the bronze jacket, and 0.08 - 0.12mni 

between the moderator and th® piston rod. For assuring the necessary tightness 

under such conditions th® surfaces in contact must be carefully machined, and 

several transversal canals (grooves) C& made on the surface of th® jacket. 

Then the jacket of the piston wears too much, w® can easily replace it.
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Figure ’122 (Page 295)

Figure

Figure

?he first collar 1 is placed in its

123

124

(Page 295)

(Page 295)
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turn on the sub-collar ring 7 and rests

on the super-collar ring 8, pressing against the sub-collur ring of the second
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