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PREFACE

This Review of Ordnzlnce Yatori~l has be~

prepared for use as the basis of studies, lectures.

etc. It has been Ine"\de complete in order to fully

cover the entire l'hp.se of research and development in

Ordnanc~ m.:J,teriel, including the present standard

weapons, and is not intended to be delivered as n

lecture in the form in which it is written. A 100-

turer can select l'l.ppropriato parts to fit his sUbject,

the length of tiJllc available. nnd the kind of audicnr;:e

bei~ addressed! Each section is complete in itself,

and. if desired, one or more sections can be combined

to fit P. given subject.

The numbers given with the slides are

Ord:1a.nce photogM.ph numbers, :md those numbers should

be used when requesting slides or photographs from

which the slides hnve been made.
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The Ordnance Dcpnrtment i!" that brPlIlch of the
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.A:J:my which is ch:U'ged ,with the ,design" dev;3lopmc~t,procur~

mont end supply of munitions of wnr for th~ .A~. ond with,

the tlaintcnzmce of these arti~lcs wh~le thcyarc in us~.

OrdDnncc =~eriel ir:.clud.~s, in n gencral way,

small aJ"ms £'.nd ~~on of n.ll sizes, ~d UIDIl!uni tion for them:

:uso tnnks, tractors. aircraft bomos. tuld military pyrotech-

nics.

In ardor to c~~blc the O~~~ce Dcpnrtmcnt to

!!lora fully c~rry out its functions" it has tw~ ~in dirtsions,

one of wt.ic:h:, lmO\.n as the Manufa~turing Service, is charged

wi th the p::,oc":U"OiJent of munitions: ar..o. the other, called the

Fir:ld Se~i('e, is cba~ged nit..'" the ~; upply ?f finished muni­

tions to troops :'3.I1d tho IJ,-':l.intcna:lce of the r:l.."I.tericl in

scrvicro.ble condition.

:B?sidcs thesc two I:IIUn divisions, there is a Tech-

nical Stu.:ff. which is a group of offi~crs who hnve. bad

special expcrien~El in arc.."l:\J.cc d,esign, nr..d.. w~o nct for the

Chief of Ore;.Da"lce in approving new designs, testing. Dew.. .'. .' : .

types 0 f OrUnlmc~~ ~d in c.":'.ill~ining cont.."'.Ct. wi~ cirtlinn

a."1.g1necring sociei;i~s. the l:raV".fo, and the lin~,br~.nep.es and

Gencrnl Staff of the Amy in all cattcrs pertnining, to r..ow

typ(:s of ordnance.
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An iDp()r~::l.I:t F-"..rt of the TecL....l ,~. ..;. Staff is the

Ordn..-mce Co=ittee, which i~ cOl!lposed of: officers ropresCllt-'

ing the Ordna:lce DEl~trn.Cnt, repre.sentatives frotl all other

brcmches of the Arny, and also reprosentatives froe, t?-0 Navy.

'r!J.is co=ittee meets once a week ::Ind investigntes and

roco~ends action on all important projects end designs, and

approves prognms for testing all neg' materiel.".

The ·fact tho.t all new designs oust be passed on

by this co~ittec co~osed of representatives from 311.

branches of the ArrtIY, insures that full consideration of

the requirements of the using services rill be given to

every i tCl:l TJaIlttf'aetured or supplied by the Ordn.-=.ce Depart-

mento

This idea was 'first oriGinated in this country by

the Ordnance Departocnt, a"ld has worked so 5iucccssfull:9:'

(,-
unc.("'!" the direction of the War Department that s.1cUar

concittees Mve been sot up in all other supply bI'A.Il.chaso

BOro"re taJdng up a det('.U eO. description 0 f: the new

types of ordnance, it i-s dosired to outline ~rieny the steps

involved in the design and development of: a piOC03 o"! ordnr.nceo

.,
:.' '":,'''-1
-.~ -.i
~~. '. ~,

1
" \

. Whon it BPl'GaI'S th.."\t a nc':9' or improved type of
.,

ordnance is required, the chief 91' the using ~erviee concern-

ed, '171th War ~tI:1ent -appr~lVlll:,outl1=.es in n general WD:9'

the charactoristics required, o.:fter which the Ordnanco

-2-
"ficntions.

proceeds to design an article fulfilling those generol speci-
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The line bra:'.ch concerned, as well r>.s DIJY other

interested br:mchEl~, ti.l.rough their representatives on the

Ordnanee Co=i ttee, arc kept infoIT:led of the progress Wld
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are in position to cake known their desires during the design

period.

After the design is conpleted. n pilot codel i~

buil t anel given :'\..'"1 exhaustive test nt the proving ~our.d,

as a result of wbi. ch it is either pronounced satisfactory

or else is modified or redesigned. un.tfi it appears to the

Ordnance Department to fulfill the requirencn~s.

After completing the OrCn:uJ.ce tests, the new

article is turned over to the line br~h for a service test;

aJld no new article of ordD.';l.Ilce can ever be adopted until it.

has p<"!.sscd the service test b;:r tJ:le USL"'1g b~ch. Of course,

ns a result of this service test, the line br.\llch mny

reeoDmenc. changes. It sometimes r~ppcns that the line m3Y

desire features which are iJ?practic'"l.ble t'1 incorporate for

meclk~ical or other re~sons. and in such cases it is obvious

that soee comprocise must be effected. As a catter of

fact. it is soldoe possible to dosi~ an 3Xticle which will

ceet the idc<'"l.1s of either the usi."lg service or the O~e

Departcent.
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U.S. Rifle. ONi::er .30. M:i903 (Spripgfield)

Slide No. 1 (Ordnanc~ Photo No. 7183)

Springfield Rifle and Springfield
Ri:f'1e with Pistol Grip

.' ~
,~. I
;..?,

J
4
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• i

1ts fire power b;r machino guns of aJ.l types. The fire

.~ ...... I ,,;e.. -''" ,,- ,: ..( ' ......

,
• "::"",, ........ _._1 .. e:. .:.t.__ .~_ ~.... '00- I ~ ~. - . ,.:-. , "

of consideriDg the rifle the basic weapon and amplifying

While EuropeB:!1 pra.ctice tends to minimize the

im.portanc~ ~f the ~ifle. substituting therefor the light

machine gun, the U. S. A...-rrIY' ad!::l.ercs to its old time polic;r

.<.:
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power of the ir..dividual so~~~t.•·__is increased by rop1aci:lg

the ha."ld operat.ed riflo with th,? scmi8UtoUl~tic rifle.

~c spriDgfield rifle, which is still the b~sic

arc unti:!. replaced. by the scmiautom:.:.tic rif:!.e, is the

"
~

......-.1
, ~

...... ....-~
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•

St'LIlle rine as adopted over thirty yO<"l.rs as'-, 'r.'i th the

cxceptio,J'I. ;;: ;·,c I'l.dd.ition of a :p:lstr)l'i,l.·j·:~··~o tho stoC:~'

and. other 1:1; '.-.r;.: modifico.tions.

I'"~ j,'c11owir:g c..re the mt:;st impor·;;a..,.t diI::cnsio!ls

of the ri::i"~

:Bor~

liu.-:-ib C.L '.' ': f;l'O ove~

Dept!,- ")1' ~rOOiies

Pitcr ~f rif~ing

Lc.'1F,th of barrel

LcncU:. of ri9-e eonplcte

Tota~ wcig!!t. witbout bSJonct

.30 inch

.004 inch

1 turn in 10 incbos

23.8 ir.ches

43.2 inches

8.7 lb.

W(;i~t of "a:vonot 1.0 lb.

~.

~1

." "i

The ca.l••30 Ml91'l rifle was ado:ptcd on tho

entrance of this country into the \'io!'ld ";far to supp1C1l!e::lt

the Ml903. 'l'l'hicll could not be producod in sufficient

qU.'U1tity.'. Fncilitics for thn l~.r,!!;o '9rod:u.ction 'JI the

'barrel to take the Lil906 cartriciee. ~c prir.cipnl poillts

..,:-tr.-:.':":'-~--.. '''-''.......
\

;-" ".& ,.,j, ,. \._1 .. ~.

Government b;r contractors in ~is country. !i:'o adR.pt it for

our use it was nccesS1.l-""Y onJ.;r k nltcr the :British .3ci3

Ml917 cxi.stea. bCCQ.'.lSC it was beir~ produi:cd 1'0£ the 3ritish

(. :
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in which the Ml917 rifl e differs from the Ml903 are the

receiver sight without windage adjustment. the barrel

length of 26 inches and the ?1eight Without ba;yonet of 9.2

pounds. The 1917 rifle cocks on the closing mov~meIlt of

the bolt. 'i'he MI91? rifles are now held in reserve•.

u. S. Rifle. Caliber .22. M2.

Slide No.2 (Ordnance ~to No. 1566)

u. s. Ri~le. Oaliber .22. M2.

In order to trAizl with the rifle economicallY'.

thera was developed after the World ~a.r a caliber .22

rifle sim~ar to the Springfield rifle in weight and

appearance, except that it is equipped with the LY1!JS.D.

• • " • t
".:!~_ .1.." . ' ...... , ~ - :-.~. "~~"'.-1 .·c·'''- "low" ~~••



roceiver sight ..and,~ sporting "tY})~ of ,~isto~ gr~p stock:.

Its reception throughout the A.rrrq ha~ beon favorable to the. '.. . .. .. . . .
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extent that &.'1. improvClllen~ ~s bco~ made in tho original dGo­

si811 so as to improve the accuracy, prevent I:Ia1i'unctions
... ;.

. .' .to provide for bettor handling of the cartridge.

TyJ:.es of Scnif.l.UtOIntic Shoulder Rif'les•

consist. of changing the chamber, bol ~ and. l!I3gazinc so as
."'- ~..

Theso improvements

SCl:1iautoJ:!atie Shoulder Rifle

Slide No. 3 (Orcina!lco Photo No. 7600)

and decrease the cost of :naintennnce.j
~
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itself ~~h t~e a shot is fired without the necessity of

,

c

'-' .... ~.::. " .. ~' .. ,,,. ~. =..... :-< .:"'- ..... -

n. shoulder rifle which will reload. . ~ .'l!ho need. f.or

baYing the soldier disturb lils- am or incrMse his fatigue
i
I

. J
\. I
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by worki~ t.he bol t hD.ndJ.c~ b..'1.S b~ar:lc more pressing with

the i:l.l;:roosing importnnce of fire power against ground

troops, ~:pid1Y I:IoviIlG a.rm:~rcd vehicles rold.· loq flying
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T'..:..e design of n rifle \,thicr.. ~\"ill ut:l.lize Jl3rt

of the power ~cner:J.ted by the 6x:Piosion 'of the c'nrtride;o to

pcrfOI'l:l neci'_.....J.ic..~.ly the opo6tions, of .opening the bolt,

extras:ting tho 'fired c::u-tridge cn.se, O-'ld rclonding the

rine, hn~ been ::1ost difficult. :nine uosig!l.crs of the

world ha.ve b e,x". workiIlb on this probl'e.":l· for several c. ocndes.

and while sone f~irly s~cossful 'hunttnc guns on this prin­

ciple are on the I:k."1.I'kct, 'a SRtisfsctory !:lilitar:! rifle of

this kind h~s navor been perfOctcd tci' the extent of re-nI'I!l-

ing the troops of ony first clnss po~cr~

The first efforts in this coUntry to producc n .

I:lilit~ry scuwutocntic rifle :vere d:iroCtcd to'lmrQ t1aintnin-

ing tho c...'1.liber of the Spr~...-ficle. rifle iIi. 'order to sioPlify

supply a.."lc.. 'boc....usc of t.'lJ.c general s t\tisiitctorincss -(If' the

c~ib~r .30 cartriOge~ A grc:'l,t ::i..,zy ,?-odcls" 'NElTl!' developed

which. whc'.!l teste'd bY' the coribnt o.rI:lS, invarhbly broko down

fr~D o";"crheating aid '~o' to pnrt-s~ 'l'b:cse codcls were

he......vy ana' cl.:ms;Y. Nevertheless,' the vririous cocibnt bonrds

found that {l. sa':ltautooatic rifle''J'aS 'd~ci..ed becausc of

the i:n.creasod fire power and reduction in training time

obtai:l.ed.

!he. .~.. ·L.","" .: -"~ .. - ."'.
L~ '" .~~ _'" ,. ,l.:i



i--:;:..:r~·j~~----~
i
I
I
I

"'-__,,_~_ .--.::•...,-::.:-'-"'",,.-::..;..'-----:.-'--..o..-;'-_'-'-"- ~.:..:..__..:."-'----____

.-- ---_.-- .-- ......,..",."".-_..
",

After test.and consideration of many models of

semiautomatic rines. an attempt was m::>.de to avoid some

of' the outstanning dif'f~culties by reducing the ca.+iber
..

of the weapon. Two types were produced and tested.

wi th a degrl3e of success which lent support to the idea of'

going to a smaller caliber•

.~, However. a co~sideration of all factors entering

~
1,

into a change so radical resul ted in a decision to intensi-

fy the c£'fort to producc a caliber .30 weapon equally as

~tisf'l\ctory 85 t.':!.(' Cf.?-liber .276 models.

Accordingly. n dC!'lign of caliber .30 :vonpon follow-

1n& gene'~all~' the principlos of the Garand calibor .276 scmi-

nutomntic was produced r.J:1d tested. ThI3 preliminAry tests

were so st:Cces:duJ. that the. work :r<lS continued and tJ;lo de­

si~ perfected. The 'WCI),pon. now knO'lm as. the nBifio. Caliber

.30, m n hns boon st3Ddardizod nnd is bl3iIlf,: producod in

qu:mti t;y. The ri:q..e is n g.:ul opc~tod n.rm, designed by

Mr. John C. Gnrand. 'Ul OI;lployeo of the Ordrlance DcpBrt'llcnt

at Sprint;1'ia.ld Armory. Slido No. ;) shows this rifle both

.­1,

os P. caliber .276 :m.d as a caliber .30. The chief differElDCo

between ti:l.c tva ~s~ is tb."!.t the caliber .276 has a bloc

clip of' 10 rounds. vh11e the ~"\liber .30 has 8 rounds.

..

o

~ . ' .. ..... ....~ .
,.. ------

• ,I: J& '.. -"......... _ ......,.. - .

..
Ono of' the specieJ. f'o."tl;1ras of' ~o G9raDd is tbnt the cart-

ridgea are !:lold en bloc~ that is. the ontire clip is plncod.

in the gun without remov1Ilc the cnrtri~s f'roUi tho clip.
.

Who::. the lnat round is 1'irod the clip 19 ejected nutomatiCQ].ly.
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The MJ. weighs nbout9 pounds an<1 bas Do mo.ximJm rntc of fire

of about 75 rounds por Q~uto. Its b~listic chnractcris-

tics arc the same as- the. Ml903 since it usos tho same

a.mmuni tion.

PISTOLS

u. g., Pis'tol, CAliber .45 Ml91l tlnd M191W

Slide No. 4 (Ordnn."lCC Pho~o No. 7711)

The calibBr .45 ::w.toma.tic pistol, Hodel of 1911,

rEIM-'ns f;be. sorvice side arm. This 'l7eQpon proved i tsol:f' in

the World 1rnr rmd fulfills nil the present requirements.

In 1925, soveral. c:ha.n&es in tho ~u';omatic pistol were made

.L-j
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to il!lprove the bnlC\J1CC o.nd to prcvr,::~ the ha.'":lD cr of tha pistol

froe striki::lb the h.'1.D.ds of tho firer, which wall a.."l annoying

dofect in the ClU'lier ;noc'l.cis.. In this new pistol the trigger

wns sOl:lewhat shortonetl in order to ·::nable firinb to be per-

formed 171th grco.tor case, and the shn.po r)f the grip \"las

chnngcd in ardor to :,-id illstinct:l_vc pointing. The pistol,

\'1it?l tl;tese s11€;nt ;:Jo(,.ific"l.tiOIlS. is knC\Vl.~ as tho Cl'~iiJor .45

Pistc.l, Model 1911Al.

~~c successful gannor in ~hieh this pistol has

fUlfillod rcquir~r.~nts since 1911 is due to tho fnet ~t

its c1_csir,r.. docs not require 010s01y-f1ttod ::Jcchnnisos. On

the r::ontr·l.!7. Inxge clC(~ancez bct01een i tl:: parts o:c the

rule, :l.."lC, "l.!; "l. rC's·.l1 tit continuc~ in o~erction uncler ad-

vcrs~ cond:tions of he~t ~,d col~, dirt, etc•

A rcqui::'occnt was set up for l), c~iber .22 :'.uto-

i:JE\tic pist"l to 'be usocl in pistol trnining in the ~.DO manner

IlS the .22 rine for rine trni.:li~..;. A ;nodel (the ftAcell )

developecl b~r the Colt Conpt"..ny' 00$ been tested but lns not

yot been a~optcd ns st:u~~~d.

,

t- o

" ~:.

Slido No. 5 (Ordn-:-.Ilce Photo No. 7704). .
~:-o~ Autonntic Ririo, CIlliber .• 30. !Q.918
~rowni.ng Yachinc Rifle, Caliber .• 30,10.932
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The Browning Automatic Rifle. Cal••30. lC.918.

was. until the recent development of the semiautomatic

shoulder rine. probably the most efficient small arm of

i ts we~bt and caliber in existence. It is a. gas-operated

weapon. weight about 16 pounds. using a ao-shot magazine.

It fires on tbe forward or closint; motion of tbe breech-

block, reducing recoil disturbance to a. munimum, and the

forces operating tbe breech mechanism are so correctly

applied that the gun is very rel:.able and durable.

C

i
tH.~~ _
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I
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Photo of":llrowniDg AutoI:la.tic Rifle.
Cal••30, Ml9l8A2

The automatic rifle possesses many of the

characteristics of the licht machine guns so popular in

Eu.orpe. To ::leet an infa!1tr.l rcquireI:!eJ:lt for an autOlllElt~c

rifle wi th the equiJllll~nt of an a= of the latter nature.

the lO.9l8 was equipped with a bipod and n hinged buttplate.

in this form succe9s~u1ly fulfilling requirements for suCh

an arm. It ws been stan<1&rdized !'loS th~ l.O.9l8Al.
~; -

'_j For a ~7e11.pon heavier tha."l tl:.") tl.utoIlll'l.tic rifle

~
'.•j

and one c:l.pab1e of develop1:lg ':lore sustained fire. a class

of R.rm called tho !lI3.chinc rifle h::I.s boen developed. The

lIrot'I:C.illt'; Ka.chine Riflo ng22 diffcrs fro:n the :.0.918 only"
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in the hcaV}° finned b~rel and the ~ipod ~d stock rest.

This wns illustr~t~~·in Slida No. 5. ~is cl~ss of weapon

bas not, however, been included in the list of curr~nt

equipment.

MACHUlE GUNS

The DUliJber of cachinc gun types is no'!f so great

th.-~t it is :~dvis.'l.ble to ha"J'c :Joee knoulecl6c of tho P.ccopted

requirements "\S they no"J st.~.nd. A condensed listil:lG is as

follows:

Wntcre:)("llcd :J."1.chin~ guns, CAl••~ ~'ld .?o.

F~ xed .>.nd flexible ~ircraft I:lnchino g-.Ul.S.
C'lli"ot'!"s .30 And .50.

Fixed ~d fierlble R.ircr.-Ut co.chine guns, hen.vy
b.'\rrcl. Cali'~cr .50.

LiZh~ m:::.chinc gu..."l, Calibe!" .:'50.

HeaV"'J bDrrcl l:k"\chi:le gun, C:'\liber .30•.

SUb.::....~ibcr mactinc gun..

M:-~inc gu.. uounts, Ccliber .30 nrlll.•50.

~til!Lircr:1f't m:,chinc,~ 1:I0lmts, ClUiecrs .30 rold .50.

•

•

gun DOlmt'3, Cal ibcrs .30 and .50•

-
... !

.'., .,
·1,
1

i
I
!

J

i
I

·L
.-', ..
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Photo of Mount, Tripod, Machine Gun,
Cal••30, l.D.917Al

!t is generally consider~d that the ~o9t.success-

:f'ul cachin<. gun from the standpoint of procurement, supply,

tra.in~ and f~eld usc ,is ,the Browning Kachine Gun. Ct1.li­

ber .30, Ul917, ~ich is the stand..-u-d hea:vy watercooled

mnc."dnc gun of the U. S• .Army. This gun is still in the

same form in wilich it -ems U9ed in the latter stages of the

World War by Rcgal.a.":' Army cu:rl,sions, except that thercar

sight bas been !;;;proved and the rccC'iver strongthened.

!!!his w<:A.pon. at the tmc it '1m!: originally tested, o.nd in

servi.ce usc, establishod ~ew records for serviceability and

d:urab11i ty.

-12-
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Tht:l U. S. Machine Gun, C,:t~ibcr .22. lll. \ms

dcvc19pod for training purposcs. using the CAliber .30.

m917. ::tn~ convorting it to calibar .22 0::1. the Will iams

principle. a modified blowback using ~'movable chamber

~

,~

, ~..... , •>"Ij
•-, .~..
1
~

''Wi,.,

~
..j
~

, l

t.,

~

" "

j
-,,:,

,-

r,

.~

r ..,
.~. ~

.'

accelerated by gn.s pressure. It provides similar training

at lOCO inchos as mlvJ.d be .given by" the cdiber • 3~. as

stop:pa.~cs. vibrntion. etc•• arc v'ery :nu.ch the same. a.nd

it 11:,s bec.me a. very populnr training :ve,:tpon•

'until recentl:r ~c ctand.."l.rd ::laChine gun 1!I0unt

wns 'the Tr "pod. M".chine Gun~ !,n9l? T~ we11-knoVID. tripod.

is v<;ry ~t~'ODt~ aucl. "ui.uoable. but d.id not satisfy ;:. demand

'l7hich h",.s lately arise!! fo~ Ro mount mth lateral mil

clicks as ',1e11 a3 vertical. :lIld Roble to :fire at hi~h angles,

To meet this d~d the Hount. Tripod~ Calibor .:50. L!l9l?Al.

~s producod .<Uld. after thorough test. stnndardized.•

In this li::ount t~e cleV!'l.tion :"IIld tI"'\versing arc

wheels. b;r wl;icl::. he c.~:l move the canter of 1J:IpRct positiv&-

q ~d a.t will. Tb~ cecha.."liS!ls first n~.nu.f~ctured ",rere

7ithout ::lea.!1.S of cocp.::nsnting for r.c:..r. ,::,hich bec.".mc

serloils in sf!rvicc. 'out thi s h~s ~o';7 bl!CI~ corrected.

Thc ndvm:.t."Ibe of the E:1gb-~o prcr-ision in tho

count is th."l.t it :::nk:·~s it possible to get ~tinircrnft :fire

inst!Ultl;v. \71 tb.out the p.'\USe rcqu.irod. for settiDg Ul> :>Jl.

nd1l.ptcr. Opcr$'ll.t 1..'1(; 1\S 1\ "free" gu..."1. in '\llt1R.1rcrnf't :fire.
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the n~t gives mor~ stability to the gun- th~ nny other.

method so far devised,· nS 'the·~ is held A.t tho trunnion

in front ruld a bracket· 1::1. the rOP..r. rigidity in :l.

~:

•
-~

"'. 1-...... .....-~
:.~
~~. _-I,-.

'-~

!-"~ :f
-iJ

,,-
~

;

c-.. ..,

1,
•i

vcrtic.-u plane bcine; obtained by the su.pport given the

side prates f)f the crn.dlo nt the el'1vntion cl,'l.-:lp. This

preVcllts torsion and side I:Iovcmcnt. so thf\t. the cono of

firo is not dispersed to the extent comm~n in cradles not

provided ~ith side pl:-:itcs suppl)rtod ~t tr.e1r lower edges

by :m ele-roti'on c13cp wl;ich b.::l ba tightened just enough

to b"ive free l:lOVC:I:ltlllt ':."It:.out lock5.Dg. Tbis tlall-purposoD

cradlc re~uircs th? us~ ~f tracer nr.~~tion for nnti-alr-

Cr:U't fire cO:ltrol. the 6\lll-"lt"r ::'!E!k:iIlE; :.0 ntt.:opt to use

his slgi-.ts. C.,n~cquO!1tlY. the gan C:l:l b" kopt lO~l a..'ld

~tnble ~i~ce the ~cr docs :lot hA~e to be lo~cr t~~~ tho

-14-
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Photo of Mount. Wheeled. J.~ine Gu:1. Ml •

•

HO':'lever good for Rntinircr:U't fire our mach~nc

gun r.ou::.t !"1SY bel. i t r~quircs to b~ s·~t up beforc usc,

~C ~~crc is therefore a rcquircncnt for so~c m~s by

'Il'hi~ grou-"ld tro~ps on the CllU"c..l1 C"\..~ de!end thEJlJselves

when I\.tt:'\c::~d by 10':'1 flyi.."1g ro.rcrnft. In order tt') ocet

this I:CI1D.C~ it is expectoi'. that the future nBChinc guns

rill !lornal~ be trnns-portt.-d 1:I0~ted ~ rcndy to fire.

t:rnnsp')rted set up on the tripod nni'. i!:. conditl~n to :fire

instNltly. The construction of the I'fhoeled :Jount is

cleo.r1.7 sho\'m in the slide. It is nountod on w!::.cels ~d

adnptcd. to be 11J:lbcrod behind tho r.mr:nm1tion enrt. ll..
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cent change;; combine the features of the whe01t:d mount iii th

those of a.."l. In:fnntry cart. Tiw n~... design is no':V U!l.dcr-

going test.

Photo of Gun; M:l.chin<l. :Bro=iIlg, Caliber
.30~ Ml919A4. on Mount. I·ight :Mac"rline
Gun. ll2.

At pres<lnt the rcqtirCIDa:!.lt for a b~'Y barrel

cal;l"ber .30 na.c:=.:.ine g"v.!l is filled ":ly the Ml919A4 :Browning

machi=1.:l gun. T:'lis is :1-1so issued to the Caval::, as a

limitod standard for ligh:' l1lc':l.Chin(> GUIl. for r.l1.ich it

~C9 tho J.!QU.'I:lt. Tripod. Light Ynch1::le GlUl. 12. which is

th::'! combinntic!l shorn. in the slide. Othf>r thn:1. for

hCJ$\'Vy ~n.rrcl m.-\.chi:l.c gun i~ for c.r:U.~ comb~t vehicles.

-16-
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The m919A4 cc:-'1 bo fa'bric~tcd fro!!! tr..o.;bas1c
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moolmnism of the obsolete Ta:--Jc Ynchin<: Gun. Ml919. c.r

nltcr~~tiv01y from surplus MI91? ~'1s. The heavy bnr~cl

in light machine ~'1s such as this. is necessa~r to proper

cooling of tho gun since ~~er is no~ used..

Photo of- Gu.~, Mo.chinl_'~ Aircraf't.
13ro\'l!!.ing. Cru.iber .30, MG.

•
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During tho WlU" the Army airplanes were nrmed

'It'ith t!:le !&a.rl in Illt'.c:hine gwl. uhich 'l"IaS used for fixed

ins~l~tions ~ere th~ ~xns wore ~ountcd on the forward

part of tho plruld a.::Ld ~'llChronizcd to fire through the

propeller blade's. The Lewis aircrnft machino gun 71E\S

used as tho standard nex1ble gun for the ~e of observers.

-17-
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L~wis ~ircraft Machine Guns M~ted
in Observer's Cockpit.

-~

:During the latter p..'l.rt of the '\')';'lr the Browni:lf:

Mac!:.inc Gur.. \.8.S produced as rul air coolOO ::lodel for use

',1
/~
- _I
~ ...:

',;';

: ~

-,

-,

as a synchronized~. It wr.s desi~~ted as ~ro~inb

Aircraft Machi:J.t'l G-ur.. Ml918. and has bCC1~ used n5 the

synchrcr:.ized gu."l from just ::-.ftcr the Wnr up to the present

ti!ne.

one of these gulls ~s more or less of a ~~cShlft. ~~ving

beon pr~~ily dcsi&~ed for .~"l c~tirely different usc ~d

..

(

........ c._:;:::;;tIili ._ ........

-IE'...

.~ . ,"

Neither of the two guLs above mentio~cd ~s

- ,-

then co~vcrted for use in aircrnft.

ideaJ.. for the purpose for w:lic...~ t2CY ':1or.) usei, :lS c-'l.Ch

l.~ I,
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However. immediately after the'War the Ordnance

Dep-,rtmont boga."l working on a project' for making' an 1m.:.

proved aircrai"t gun uhich would be'. suitable for ai~ usos.

such as flexible installations, wiDG installatio'ns~ or

synchronized guns f'iri:cg, throu&h the propeller. Tho re-.
,4 •
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suIt of this o~v~lo~ent i~,the Brownl~ Aircraft Machine

Gun, Cn.liber .30" M2. r.hich is stronger, li;;hter and

adapted to ~Qre uses than any other ~ircraft gun so far

developed. :t ~ill fced oitherfrom tho right or tho

l'oft.

inc rcsul t of the grant success :)f the Cdiber

.30 M2 as ;:m nircraft gt1!l. bas boon that the ~ design

hD.s been used in all ~s of new develoPI:lent, 'both .30

3nd .50.
Photo of :arown~ ilachine Gu."l.
Caliber .50. Ml921, on A.L. Tripod
Mount Ml
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The lessor.~ of, tho World Wnr i~dicr.ted that a

machino gun of n.cavie~ calibur thlln the st-~...d.."1.rd caliber

.30 would fill an importunt place in both airernf't ~nd

antiuircrn:ft nrmt'.I:lcr..t.

Accordin..~ly. 1\ .,,<L"l opcrnti:-;,(.:; Oil the :Dro=in,;

~
I.,
",:

~-­I-_.
!

Thi~ ~ wns developed nne stDnc.aruized in two nifforent

typ~s. tee wntercoolcd type for gro~u r~d ~tinircra£t

use. a..c1. the nir coole~~_ type for 1!I0ll..'1tint; in ll-"l airplane.

·.7it~ t:'k'\ t of tl::~ Broo:min.:; l!:l.cl:inc G-U!l. Cal ibcr • =50. il!:odel

1917. '!'he bIJ.n \7ci&hs 66 pounci.s rl thO'.1t ':Vater. n.n<l 86

pou."lc'1,.s ";1it;l tl~(' '.'f\t.::r jncket filled. The rn.te of fire is

nj:lrrort!"~toly 500 roll.."1d~ per I:inutC'. \7ith a :m1Zzie velocity

of al:out 2700 fect per second.

!Iow<;vcr. tr.e Moilel 1921 -.m.tcrcoolod GlUl tms

:l.C~.'lr "'1.d.cptcc. for ger.crcl ",'Touno. 'I:.so nlth')ugh it ho.s bem

founc'l. to b~ n very 81'f.-:ctive :"''"ltini.raI'rot I:l.'l.chin(' ~"l. a:J.d

u.ltil rc:cc::.tly r~:pl;:.ce:: b~ t~~ :.:?-. hns bect:. the stn...'"ldRrd

Co~st Artillery Antinirc~~t Uacr.inc Gun.
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Photo.of Browninc Machine' Gun.
Aircraft. Caliber .50. M2. fix~d nr
flexibla.

The :lOst rec..::.t develop!'1cnt of Cl;Llib9r .50 etc-

si~. is aloDb t~C' lines of' tho cnliber .30. M2, ::drcrcl't

gan. The pUot r.lod~l of the new c"'libor .50 ..,,9 first

J!nd(! ~oo.T." bnrre1.od An.':. rdr cooled so fl.S to be suitable

for snit-tank or t:mk usc a:1d ;ret bc port."l.ble nnd ~da.pt-

ablo for pock tI'1\D.sportntioD for t..llo CBvnlr,y. 1Jecauso all

other BromdDb lInchinc Ouns arc nl')t suit.."\blo for ::-ceoU

• o.ction ba:-rels .,:r .-;rc'\t dit>.:loter. the l!2 "!rR.S mnl!e cxcoptioD-

aJ.ly ride in tho tnm."\' 0::1. bl()C}c so ns to pro..-ido 1'001:1 for

c

hOl\VY 'b:trrola. ~i.9!:Wl ~igba 70 lbs.. l\."lC!. tb:! ~cit~t of

10be tri~d is about 40 lbs. 'rho bRrrel "U1 stll.Dd a

-21-

,
- .. j .. -------....------...- --lIIII!I-'" ·~e------......-

~



......._------------:-~-=-----.;.:-..-::-:-_-..---.------:------::--:--A ~-..... ~,."

.~..

~;

",

s~tisfacto1?' burst 0f fire without s~ri~us.~~~~0 fro~

ovorherttiIlti, nne. the brtrrel C:lL be chM~·ed in about 10

secnn~s to provide R cool b~rTcl. R~ndsp~ce is ~djusted

~uto~~ticnlly froG the fro~t ~s the barrel is scre~e~

i:lto the b:u-rel cxtcnc:i')!l. The M2 desi.:;n provides either

ri"'J;.t nr loft hand fflcd nnn is l".lso usetl l'l tn.nks, cOl!lbnt

co.1'9, etc•

Photo ~f 3ro~i~~ ~~ine ~~,

Cnlib~r .50, M2, ~rttercooled.

The SUCCOZ$ of Cr-o.libe::- .50. 1«2, hO::l:V:." b::lrrcl.eoi

•';UIl providoc. the co."'Ir..s .for s~dEtrdizir..S l"~l e<,'I1ib~r .3C

tho.."1. the ':llc.er t;;p~s 01 thn Medel 1921, together with

-22-
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intercha.nge.~ble pnrts in the case of all M2 designs.

The water~ooled antiaircraft gun ~s therefore changed

to the M.2. and at the slUlle time a much heavier barrel

was provided than had formerly been used in watercooled

guns. :By using wide +·runnions r-I.I1d I'i..."l extension of the

wat..:r jackc.~ p.round thp. muzzle of the barrel. and by

pl~i~ the front b~~i~e on the muzzle of the barrel

instead of u:-.ly in th,: ml.ter j~ket, watercooling around

the breceD. 0:"- the brorrel and at the muzzle was much 1m-

proved.. Th:!~c: ch.."Ulgos so 1Jnl'rovod the cooling of the

caliber .5C nntiaircraft gun t~t the accuracy life of

the barrel bas beon g:r('.'l.tly prolonc~d. This wenyon men

used 'is a free ~ with sp-'\dc- grips. is Cf'..llcd "flexible"

t';D.d whC1l utilized on n mount such nos the Navy t~-pe C?f

pedestal mount with n shoulder rest, remote control. and

no ....ircraft back pl;ctP.. is called a lIfixcd" type.

In order to furth~r 3IIIIl:Wlitic.::l dove:lopment,

e!:pecilUly to obtnin hif:h,(\r velocity 'trl. thout objectionable

increase in smoke :me. flash, considerable development

\lork bas bee:l done on 45" b.:lrrcls for th!'! cnlibcr .50

mnehine gun. As a rC9'lll t of te5ts, the 45" b..-u-rel hns

beer. A.doptod fo'!' a.I.l ;:;uns except ~1rcnrl't glms•

-23-.
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Photo of Browning lIaeh1'1l.e OIm, Ca!.. ,
.50."M2. Watercooled, on Tripod Mount.
A.A., !nEZ, complete with attached sight•

Photo of Browning M.."\chinc Gun, Cal. .50.
M2. Watereoolcd, on Tripod Mount M25E2.
compl~tc with attached sight•

l
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., .Phe.to "of Browning Machine. Gun. Cal. • ~O
)12'. 'o~' Pede9t3.l Mount 'i'26Z2.
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Th~ stand.-u-d antiaircraft !llOmlt for both .30

~d .50 llk"l.chine guns is t!:.c Ma.e.~in'-..Gml _-\ntiari~rn:rt

'!'ri:x>d i:w'~ltWI. T"uis Il!cnmt is no~ stAble ene'.:.¢. for

the C3liber .SO r,un. thoUP,h excrllont fer t..'IoJ.c c;:-.J.ib,," .30.

Moreover. it is higl::.. 'U111rlel~. nn:l the ~ lpod legs inter-

fern wi.th the t:OVc:1~·r.t of: the gu:\!l-:r ir. n.dmu.t:l. Tht;Sc

r ...ults ~.rc in some dc.groe the ines~p."\bll) rc:ro.l t of gotti~

look thraagr. the rogt.aar si~ts. It shou.ld ~ rOlll""lo"rod

1~ still "lrl88ttled. nnd it hns "lot ,:vcr. b ..."C:'l possiblo to

o

•
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decide whether to Usc trn.cor control or sights. though for

caliber .~O guns thu u~c of sights ~acns to be favored. ,

On the Tripod Mounts MlF2 ECd T25EZ~ on preceding slides.

the sights shown arc those of the Y..-u:hinc GUll A!ltiaircraft

Control Equipme!1t Set TI. n..."'l. apparntus :'lOW under test by

the Coa.st Artillor;y which, uses I'l. lend cOr.Tpute:r to set the

sights. The M25El.. M:25Ea. nr.d M26:El Mou.'1ts have n. syn-

Chronized tri~cr mec~~ism A~ving n tim~d relation to the

frequency of the gun.

~ultiplc m?u-"'l.ts. 1~cludi~~ ~ type with four cnl1-

bcr .50 =chinc- ~l."lS. were proved ur.saecel!lsf'ul for antia.ir-

c~~t misstons by the Coast Artillery.

pl..;,oto of MoUnt. M."l.c.t:.ine Gun. Tripod.
Cnlibcr .50. T2l•

-, _._._- ._------------­
'" ~ -,- .......
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Photo of Mount, Tripod, CAliber .50, J!3.

. ..
No ground-t~ tripod for cnlibor .50 machino

guns has 'been stN1d.Ardizod. Tho co.llbcr .50 1D.921 l118.Chino

g\:D hnd::, tripod like tho caliber .30 Kl.917, but it 1rI\8

'W1S'.JCcoss£'ul. due to tho great recoil lind T1brn':i~ of the

caliber .50 gun. i'hllro i~ now A. d,)volOpllent type. the

'l'2l abOtrD 1n the slide, which contains the 3"1J:l~ -nll~

posw· t1P~ cradle tlmt ~ &lrea.d;r bco::. ..'low:: i:~ ~o 'l'ri­

pod Jecrant. CAliber.•30. ~917Al. Teb1clo ~ta. ~t!l

calibor .30 Nl4 Ct\liber .SO, rac..~ fUI scout C'\rII. etc.,

Tbe..-o is. hoWi:Tor. DO" A stN".4'\rd caliber .50

-z'1-
o
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M3.. It is tho pnck mo'.mt used b:r t!:l? Cn.v::l.1r.r • Its similar­

ity to tho Trip,on Mount, Caliber ,30, :!2. n1rC1\dy' eho\1Jl., is

evident.

SUALL ARUS AlO4UNITION

Slide No. 22 (O~~cc ?h~to No. 5495)

~JPeo of C~ioer .30 n.~d Cnlibcr .50
Smnll Arms Bull(;ts.

t

.... -
I

l

•

.' ,

.50 ond Cl\libor .30 bullets. 'l'hc slide 1s solt-explRD....tor,r.

but Btte:-.t1on is 1nvitee. to t:lo 'll:1.s.)s :If the old :"l.~d nO'll"

sorTieo ~lct••

W 1 6mrmm' Uon-

'rhe chid d1t:croneo in t~" :lOW HI. scrneo bullet

and tht 8orY1co bullot, Model 1906. is t.'lo .nnpo ot tho

-2&- .
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base ot the bullets, the Ml boing tap&r~d at the base and

tho Model 1906 being flat. Th1a cbRnge. "ith the corrospond­

ing increase"1::l. \Voight of nbout 23 l;ra1ns, incrOR.sed the

I:lnX1mum rahge fro::! about 3400 to 5500 YRl'ds by decrcns1ng

the air resistanco, as the ~zle velocity of the Ml bullct

is about 50 f .s. less than the muzzle velocity of tho Model

1906 bull ct, the pressure bcine n.bout tho SfIJllC or 1 esse The

),!l cartridl;e was dCV.:llopcd. ns :"\ r('sul t f)f the World War, and

the lnck of rnnge of the Modal l~06 'tlhich, while perfect17

satisfactory for rifle fire was inndoqun.te for long range

oaehi:lO gu:l. bnr:-agc firo. The l£l. Cl'U'tr~dge also uses a more

progressive b'u:rn1ng type of PI)Ror ~d the bullet jacket is

of non'foul1nc gildiDg ectal instend of cupro nickel.

It bas boen necessar;.' to mo.:1ufo.cture a qannti t;y of

caliber .30 10..906 aI:IDtLo"11tion for u::e in~ firing At

posts "'1ho!'tc ran(;e fac1l1tio!'4 are "\ot safe wit.lt the ealiber

'l'mcer Amrnm1tlon.

'Ihc BiJ:l.plost a"1d SCICIot1nes tho I'lOst o1'foctlve

cetl~od of d1rac~1n4; =c!llnc ,'1:Qn fire Bgtdnst o.cr1n.l to.rgota.

•
'!Ib1ch sbon the pftth "f the bullet. In \\81 A c~rtl\1n pen-..

can~ o! the nmronitio:l 1:1 t.he bolt. ~ nary fifth CArt­

rl~. is 0. tl"N:cr. ~o t~c~ c1xtur'C of the tracer bullet

c
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gases l':hCIl the cartridge is fired, ;l,l1C. 'ourn mt~ n. bright

flar.e. Vnrious colors of tracer h3.vc· 'boen usod, but 1l.!ldor

avnr~c cond1.t1.ons r.od shows up the' best.

~~e tracer trnjectory closoly npproxi~~tes th.~t

()f the c.:>rresponding 'ball c."\rtrid(::e ':7it~in th.) r.".nge in

r.:li~ the t~cor burn~. The l.;:n:;tb. wf tr~ce of the cl'l.libor

.30 is n'.)out 900 JlU"ds. (1IH1 of t.he c."J.lioer .50 about 1800

control in ':IJ'l.tir.ircr:U't fi~p. is to dctorrd,"lll w:!:k"\t pn.rt

cxpc~~~c~ts hove ~cc~ ~~ae wit~ two-color tracers, that

is, tl~ccrs ll'hi~h e~~e color. It ~.s i~tcndcd th"\t the

the p10.."l0 etlon.':'" the trnjcctory. Nc b1"8.'\t succ(>ss ":7n~

1,,... .. " .... , .. , -" ". '- --........ '. ••, ......---t' ~ --__



Armor Pierc1pr Ammunition.
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Slide ·No. 23 (Ordnance Photo No. 7712)
Penetration of Caliber .30 A.P. llullets.

Slide No 24 ~OrdDance Photo No. 7713)
Penetration 0 ... Cali-oer .50 AeP. :!:mllets

\

c
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Armor piercing bullets n;-o neccss~ to peno-

tratc I'..rmor plate Tl'i. th \',hich t:"lnks, r rmored c.....rs Nld 0 th,?r

war vehicles arc equipped., as the ordin.-u-y seI"'ricc bullet.

while it will penetrrtte <L considerable :'Illlount of mild steel.

will not rn.'l.kc a. dent :'\gHinst armo:::" plate u..."'l1m:s it is ex-

cccdine;ly thin. The caliber .30 nI'!Ilor piercing b'l:l11ct rill

pcnctrn.tc n. half-inch of <Lrmor pll'..tc nt 100 yards, or ona-

fourth inch at 500 y::l.rds rtt normal inp:::.ct. 'l!h~ cnli-cer .50

Armor pi~rc~ bullet ~ill pcn~trate nn inch of ~or at

100 y~rds :'t!ld ont.;-h.".1f inc~ at 1000 yo,rds. The cnliber

.30 ar::1or pil·,rc:'!Ig bullet W'lS mad.J flf\.t 'based 'I1hile tr.~

c~~ibcr .50 nI"!lo:::" piercine -oullet v:as ",,,de boat t~ilcd.

:By mc~s of high velocities or by 1:Ie.:-ms of in-

prov~ ar.~or piercing bullets of increased velocity it is

possible 'Co matcrinlly incret'.sc the pcnctrn.tions shown

OIl ~hc ch"U"ts for the C<'lliber .30 ~"1d c.."1liber .50 ar.:lor

pier:::ing 'bullets. An 0p~'TJ.iD.f; sm.".11 encrogh to n.dI!1i t light

through ~ pl~tc is often sufficient to diSf\.blc the pcr~onnel

of nIl !U"r.lorcd vehicle by the effect of "-:::ulll."'t spl"sh",

i. e., ::lol tc-..n lE:''l.d nnd pnrticlcs of 'bullet jncket. ,

-32-
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High Velocity
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Slide No. 25 (OrdDnncc PhotC'l No. 7512)
A TYPe of High Voloei ty :Bullet.

.'

Test of the Gerlich h1£;h voloci ty 'typo of

bull3t ~broa.cl and in this cnuntry directed nttention to

tile iMproved cmor ptcrci~~ obUity of high voloci toy •

:'i., types of oW.lets nnd. i::'l. the c:>.sc cf tho Gerlich typo.

..

(

a.
~' . .c' ~::.-'

the t:\percd barrol. It nttains high velocity initially.

as it utilizes the lIItI.Xil:NJ:: pE:nk of' the powder pressure

of the tn>e sholm. h."\S mde bands nhicl1 are intended to

fold into tile recessed body as tho bullet passes~

the reduced timo of' flisht ~t l<;>nger ranges for :'l.!ltiair­

craft fire. The Gerlic.ll bullet. 'l';hich is al.o~ the lines

r
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at the bree~h by the bullet passiru:. thro"l1bh a cjrl1:1.drical

rear portion of the barr~l wh~~~ the lniti~ forcing re-

sistance has been reducod to the minimum. As the bullet

passes thro1.1g!l the tapCl"L>d portion of the barrel. the bands

art: foldud do'!l'I1 so thet when it ~erges from the barrel

the mulct has the uSl;,!!.l c~r.ventional form. This i~

necos~ar:.' for Onll;;'stic re1.sons, "s: interior ballistics

requir l,: Q. l'm sc'ctio::Jal dei1~ity and cxtcrior bnllistic~

~ h~ sectionnl d~nsity..

T'nc Gcrl ic::o cull,:t and rift c h.-"d som... suqcoss:

whe!? tri.;)Q. in t":is cOl.mtry, and its pri'1cinlc is ~.ttractivc,

"vut tr..e -,""od.uction of d.th'~r the :>ullcts or the barrels

in gre.a.t c:uo,ntity ':7ould S('·;'IlI to be q'li te out of the q'U.estion.

Ttis lin0 of dcv~lopmJnt was ther~fo~c :'lot ~ttcr.ptcd.

Ot'lcr methods cnn be l:I....d.:l to yield n :nCA$lU"O of r"s-al ts,

th.:l c!J.i.d difficulty 'b:.il'¥i that t:!:lo; n.tt'l.in::ICDt of =ir:rom

velocicies stil~ r~cuircs the usc of bull~ts so light

t~'l.t tnc7 ~o not ~old their velocity ~ell.

Si:J.ce the World lb.r tho c..-u.ibers of :o."1chine guns

lu>.vc born inc~,~sed so th.'\t the:"," l\~C now extensively

ntt~ck of aircraft or grou~d nl"Qc~cd vehicles.

The l:'1.;·gest c:-,libc~ ~chinc gIl.-:' usinG ~l nrms

t;rpos of bullets. considc~:ln,; such 1,~.ctors t\!'I high cyclic

rote of f'ir£,. tn\,joctorJ', 'l'l'eight. size. flexibility,
• I
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mobility n.nd cooling problOllls. nppc."\rs to bo tho CCl.U.boJ'

.50. The; SIIIl\l.lest intc:nnedinto c."I1iber l\utomntic anti.:'l.ir­

crRft ~~on using nrtillcr,y types.of projectiles. con­

sidering the snm~ factors a.s n.bove. nTJPonrs to bo the 20

elm types \"1hich are so nUl:lc~ous abror\d. European DRtions

apparently pr.cfer tbe 20 m/m types to ~c cnlibcr .50 type,

n1 thoUE;h tho c~ iber .50 t;;rpe is verI I:IUCh superior to tho

20 elm with rogRrd to voluc~ of fire, either intensive or

sustnil1od. In this connection, rates of fire usunlly given

One of ta,:: ::lost successful of the :E:uropCl\Jl 20 m/rJ typos

pendts 'J:UY ~bout 100 roul'1ds :per minutc. duo to tbe 20

r.ilr.J.te is cln.1mcd. None of the nir coolod t~C!l ':T!11 fire

ccr:,.) t.hnn 100 roU!1ds i::'l. a. ::ll::1Utc n tbt1ut ovcrbcnting.

ki9a.dVB;],tngos of Ixrcascd Calibers :'or ¥achi:jle

".
Gun C!l."1non. The MV':'Ultnr,CS of l.."1Crc..'\sin.:, the CAlibar of

'.

Auto:::'ltlc "'03?O:::'~ fU"C: so 0bvi:lus th.... t the Ctlst of obtnin-

iDt; those ndv:-.ntagas is ov('::-lookro. The ll'lr~ cnJ.ibers

,;ivc grao.t striking c:1arg1cs nnd i!l the 1l:torccW.A.te l":I1to-

n....tic C,'Ulnon nl101'1 for the u~o I)! c:otPl('lslvcs ~.th rewl.1:1Bg

:Y.'.tcrial 'l."ld coral effect. l!bc:r alM provido ::mcl1 bottar

t~~ Rnd obson"<l.tlon 1=IpRcts. And of course the iopnct

cnl1bcr is attc:1dod by I'lstClnbhir.,; inc1"'ClI.ses in tee EU:2Ou:1t

4
I

. I....

j
~~li1II'_ ...---------r\--- -

·r • Jr • ...." • . ~

c



.,., ~ -,"

,
\

",,j

~,
.~
•

"~

1i..-,
~
i
!!
\

1..
I

..
1

'. «'

'i

•
"

- -- -,..'......_-=-.-.:.."...-;;.:"'-'---......----- -"--:.~"--..,;;

of noat i:n.vclvcd D.."l.d in the \'1cir;ht n."'ld Si:H' of both the bU-"l.

and its ~un~tion.

As the enlib~r incr~asas. the u~ihht. le~~. size

'l.."ld vibrotic:n. of ...."n o.utoiJl'\,tie gun also r~pid1y incrcase

FIJ'Id in ;;ucl:. gre.~tcr proportion th1'.n nir;l:.t b~ expected. Vi-

br~tion in cmlnon c,llib~r ~utorultic \'1~~pons. due to the

~etunlly Q~t~incd, nckcs t~cer observntion. pnrticul~r17

for ~.tinircr~ft fi~e. of wucl~ lcss v~luc thnn is the case

with the, h::'t::-"l rntc ,')f ::ir..:: n..:~ci Ions b·J.rsts 1f the caliber

.50 o.~chinc sur..

Co.:rp.."\I'i:::on of &l:u.l ";'I"l.l!' An.':IUD.i t io::.

-:56-
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Slide No.2? (Ordnance Photo lto. 7525)

ComparRtive chart sho":7in,,~ incret\sc in
hen.t to be dispOsed of as the ca3:ibcr
of Rutomatic weapons increases.
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In adC'.ition to t.hc above disadvR."1t~~·s t~er(' is

the cost nnd difficulty of procur~cnt of intermediate

", -­
I

CDlibcr 3~tion whic!:l DUst bo produced by the _

Mothods ~s artUlery :wcunition, '?hile t!:Ie c:uibor .50

types are prod:ucod on the BaI'1e eDOrmous scnlc t'lS rine nnd

:m:-.chinc oun~ tion.

Votrith8tnnd1D~all t..'lcse disad~1:Rt":Cs, the

1nerCV\sed rq,te Pot which nN:hludmtion l-.aJI progrossed hns

}'

,

cran.ted :vi. urbant damnr.d for onre powcrf'ul Mltom.'\t ie

'lI'eapoZ1s. As tho ro8Ul t of 10880ns d.rA.\'ID froc tho Spnnish

-- - \

-37-

.... II ~- - ..... ,.. . ,

o

.---.rr-~-_..-__~-



.. .:. _....... - -...-:' ...--.L.._-'."',,""..:....:... .;...;._-=---'e..-

~
\

,..j

'';'
.~,
~

,
:..
~
i

!I
'.

.0{
•I

Wnr ona ('1 scwherc. tn..'1ks .... ::-e beiIlb prO'lridcd vii th hcnvier

armo!' ev(,n nt the expC!lse of sone spc8d. ~e Ordnrmcc

Dc~tn~nt ~~s pl~duced ~'1d studied every icport~t

w~~pcn of this sort produced in Europe. so~e photograpts

of whic!: arc sh('l7,'n abovo.

.As a r.::sult of its '"'wn te~ts th" Ordll:Ulcc De-

pn.rtnC:lt co~cludes th'lt the; 20 = c:'.liber is not ~s

effecti'n: nos desired, ;1orc s·...tisfo.ctory cffectiv(,:less

r~s~ltcd in the dccisio!l to develop th0 ~~iocr .90.

301Q':1 is sho';'1Jl t:lC Bro'7!11l1r: "S7 n/~ .ll.utoQ.'\tic

Gun. !no on th.~ ~4El ~!Ou.'1t. Thi~ is a very successful

~. c:.l3vc1npec. S0l.;;· time nr;o by the Col t Co~p."\.~ but

b.:'thcrto h.:U1dic.~ppcd by t~e =t:-o::r.:e 1nstnbility of nvn.il-

~le rr:~U!:ts. The T4El. rJou.'1t entirely r<.f'.l·")vc~ t!'lis objcetio~.
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hl'l.VC to ('!':. jJ'l".': Up(\I:. ('C..I.'"!c·~1:JJ. ';.r,-·.C tc r!: in vic-.r of the 1::1-

pr.,~t~ cl.'l.l r.!lUl ts th,:-,t L.,,\~ ccc:n .)Jrp ricnc ;-C.. -:nth t'1C Ort.....ll11.::c

tires, bt ('-:...se it 'I'm' c ,·i~.·:-:t th.-,t '::(\I:!..,C'r.::tnl t:"\ctors of

~~!'Ol~- r."rc i."lclu,'.cd on t.n.~ d t visio"'l:iJ. '.j('''l.pc~s but wC'r<..:

FioU. ~tillc.r:v n,."c:. c'....c1c...cd t.h.."\t it .:ns r.occs~.r;,· t:>
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l~·;estlg:\tcd durine; ....hr p:-cs .... fO\~r ;,rc."1.!'s. I:r- 1931 tilt' 3'~.,-ld

wi th -::>neu:::n.tic tirus ...":.:1 cO:'1I1crci,'l1 true!':" -.7!lCC:!.S by nca~s

~ht;~,O;1,'1 C-u.<>.::-e. undertook to rClJquip it~ ficld .~Lrtillory

unit~ '.rith trucks tn r<,pl:-.ce horse,", ::''',1903. !..."t"!r in ~hc

'Wi th }mCUl'l!\t'_c tir< fu r t=.e 7~ !'J.1r..: G".l..'1 C:,.r::-i:"l.bcs Ml297

ad~ptcc, rc~ultir.~ i~ t~c st~n~~rdiz~ti?~ of ~c car::-iaees

l!lvol""C: ~.S 75 n/::J. Gu-". C'1.rrinr,:cs MJ.89'iA4 ~~(:. mSl ~·Al. R.."ld

trowcl ing nt t-.il':r. space.s, :\m! cr"nscouC::ltly it ::ns nccos::.'U7
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to p,-o-tide pneum"'-ti~ ti.res as we:l:J.s i.::lpl'ov-.;d b"a..-i::..:;s.

The cllJ:'rb.ge completAl~· modified with dr1'\"1bn.r, wheel 'ocar-

ings, ~nd pneurr~tic tires, ha~ b~en ston~~rdizea as the

15S :.l/m E:o~1i tzar Ca:-ri~e m918Al. FiriT16 'Pl.~. tforcs to

p~ovide Wi~6 t~,p.rse ~e now ~uier develop~ent.

These efforts to im:-ro'ris0 equi,me:lt on the old

w:u--tilll':: !D.'\tericl to equip it t':l be towed ~t :hitif-. spc0ds

huvc beep proven but it do~s not i.::lnrovc ~~o mi1it~-y

cnar~cte:-istics fer fir~_n~. !n 1932 t~c flt-sign of tee 75

m/m GUll C:\':"ri".gc 'j,'5 :fcr the 75 m!mGun mag? was UD.~E:rtakf".n.

speed tr:--.:- ~""ort. SOc tr~~ve:-se. 3.."1d :l lI:odcrn siEiPting s;rstCl!l

that could bc used. ':'l"ith t'\ p.-'1.:lo!''lID.ic !::ight to fire- at

ra!lidJ.y !'1oving gI"fl'UDn t~.r';r'ts. This desi-~l 'Pl'o~'es~ed

ti:u.·C"t,.;h :;cv,;ra!. stag.:Js to the 75 mh Gun Carri~.;es 142 ~d

of ~s;"'lit tTail. c"u"··~('l with pnl".!til:!,,-tic tires for the 75

ad.opti!'~ t:':l is hen tzer a::,d carria.;;c for Ca"n~l~ Divis iona1

Artiner;-, the ll13S7 p.:.'1 b"l.vi"l(; been fourd too henv;r f,jr

us~ i!. hurst.-d Ct>.vaJ ry Ciivisions. FroT:: ('~.:pcrier.ce nth the

rc~t1:l.t; deslr;r.s, thl: 75 m/m B:owitz·.,r Cp.rria;;es T1 n.~d T2.

fer t:.is usc o:J..l~. IIl. 1933 th0 d.e-:cJ.opncnt of A split

tr1.d1 c."U':"i::tbc for th.:: 155 :_~/n 50·.n t::cr Ml918 1mS requested

\
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by the Chief of Field Artillc!'y. ThoU6h de1n,.vcd. 'by the

nQc~ssity of proceeding r~th ~ho aevn1o~ont ~f ~hc 15fi

min !irr"itzer Cnrriago Ml9181>J.. th::'s car:dl'l<;c lias pr0duccd
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in 1935 "'"s ~he 1;X; n/m ~oVlitz'~r Cart'ia.:;e T~~ and !l11.S now prc-

&!,_;r-sed to service tc!:'t. All of the~e ~od~rnizn.tio!1 pro-

j cC'ts wore r(;quE)sted .. i th tLc se!':!.()'~5 i:.::.t,~..'ltion of obtain-

i!l.[: fund::., when ~j:e clevc10::mJc:....t -:r.>.rr:u;.tm~. ~optioT,. of tl::.esc

l:\!luern carri:->.ges, to cquip the activ': f~ol('l, ~t111e!'Y or-

Most l·cc ....nt d.e'rclcp-1cnt::; 11.:'0 ~!1 ~he cii!'ectio!1 of

a'!tir"ly n-', W·X1.p·")I1S th'1 n'1ed fe!' ;:,1-D. ch has been brot"-Ght

nut by ruccclt 'U!'d.eclro-ed \'OaTS ix: fI..iff'crC'L t p.."lrts of the

Wor~cl. OI:.e eof the cost i..~lYJrtant of thu~e is n!l Rnti-tarJr

gu.n, thE) '::.7 0/8. G= T3 on 37 ';]/r. ~ CaITiace n, a !lmal1

nn~ li,ht. ~~t v~r;r po~crfUl pi0ce. utilizi~ ~he lcsso~s

lom'fled fro"l r~ccnt Euro::,;ea..l w..:np ,DS flnil expected. to

tn the A'''1ti-Ta.''lk Gun ~3 out btC'nded for a.,tiaircrai"t use~

~C; ~a Gll:". hP.s 'bee" i:'. €:-:ist~e for ne::.rly fift.~en ye:\rs,

but there h.'1.S not -::lce•• ~lti1 v~ry rccf!Iltly a Cf'rria.;~c

sufrici€~tly stable to pc~it its effective usc.

In tc.cse ni:r.ctoon yC'-U's of developlnC!l.t, the teeh-

ni~c of canufncture of fielC', artillery guns ane. field

. -9-
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artillcr,{ C,:).rr1~bOS hAs boen A'ev·jlt:.t1o='11z,)cl~ T:,'" co11.

working of stool forginr,s for cannon h..9.S Dnen success-

:f....1l1y perfecter' for All calibers up to th<'l 155 c/c Gun.
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C~tr1tuc,al cn3tir~ of ~~on tUbes h~~ boen developed

for f\ll c...J.ioors up tc? 105 n/r!! Hodt:..er. The Vl'eldi!\h of

cecruu:is;.:s :-.....s bccln developed so th.'\t it is prl",cticF.l.bl e

dcsir~d ~d conc~ c,~riages ~e so constructed in ~ost

of thc'ir pa1"ts. ~c.;e thr:o proccS30S pre n1.1 conducive.

to rcducti~n of ~cig.~: in Ficl~ Artillc~ ~~tcriol but

noT:' d'Ea:".o.s ns to I:lilit'U"y ch'U'nctc::-istics }:o"!.vc t'~sc bDen

t:\.'1. i::1croosc in ~;cicht. Con~equently. t~e ::ow ca':.eriel

bo~.!l,i; prct~uced with these ncr. Pr'lCCSSCS is probnbly

bop.!: ~.d they bc~n eo::st:i:1lcted by th..:se ne\7 p::-ocessos.

~cc. T~c oil inJ.ustry bu; dc.vel "'lpef. DIM :>rocc,sscs of

'blQ!'.din.:; luhricp.nts fer the needs of the tl.utcr.otive

inet1stry. In Gcn~rnl. soc·;: of t.'l.cr:c nCll' lubricnnt~ h.'1VC

bear. foune.". to bc qu1t~ u~otul U. rae"il n~sns. nnd

tosts in tho l:at :f"1v,- or six yenl"S int"..icntc that it is

po~s1~lc tc fire 1n ::IUC~ c:>lc!or 'lI'eo~ thCT <:.bAr. WI",s poa:"iblo

during the W'()rlc" W,..;r. Cor~s1~n-rcsist1~ stoel or iron
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SE::TION D

VARIOUS :JODELS OF FIELlJ .ARTILL:::RY

FIELD GUNS

In dealin,e; \'I'i th the rather complicated su~ject

of post-war ~evelopment of Field Artillpr,y materiel. it

will be of nssis~~cc to rem~ber t~~t the developm~~t

in each caliber h.9.S in &or.·.,ral taken t'1C following forms:

(l) Modification of existing ~9.~ariel for high

speed tr~~s!>ort. and other improvements.

(2) !levcl~a!'lt of '"lodcrn c.-u-r~l'I.gcs for the ex-

istin.~ gur.s•

(~) D....velopment of new gun:; an~ carria.=;es.

Reference to Chart I in the b.'l.ck cover of this

review will !1.:l1p to kl::(!? tho s'J.bjoct in o!"dcr.
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The French 75 m/m 0Im 111897 bFl.s been the oquipll8Zl.t

of our Fiold Artillery since 1917. The French cnrr~p.go. of

course. is 11mited to 60 trnverse and 190 ElleVfLt1on. which

1wits the range to 92CO yro-ds with the Kark IV Shell.

Since the gun nnd recoil mcc~s:D b.."\ve boen found very

suit::\blc by the Field Artillery. ~ grant part of all tho

75 mlm dcvolapmcnt b.~s consisted in und,~vors ~ provide

3. suitn.ble ::Iodcrn carringc for the gun nnd recoil mechanism.

at' these the 1en.st radic..-u. \7R.S the add.! tiO:1 of a p.."\."'IorNllic

sight in 192£1 which !ll.-"\de the 1Q.8971fiA! Cnrri:Jgc. the addi-

tion of a b.."'lnQ spike to tl':.o FrCJ:.ch gu:J. in 1934 which ca.de

the Yl897'.nA2 CarriogQ ::L"ld the co:nbinn.tioIl. of these two

il:l:9%'ovemcnts in 1935 rcsul tir.g in tho 1B?7JQ.A3. Nothint;

much ~~s come of this development si:1CO core radical to-

provcment is r~ired by modorn conditions.
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A principal line of dcveloPl:lcnt W'\s. A.S ~.as been

&Q.1d. a I:Iodification of the Ml897 Carrir~!!c for i1 i~h speed

transport. Boginning in 19:52 thc Ordnan,?c Dcpartcent do-

veloped seven cll''''iages for this purpose, the Ln.897 MlE2 -

E3 - :E5 - E6 - E8 - E9 nnd E12. the l:l.st in 1934. In 1933

the ~tin-Par~' Corporntior. b~c int~rested in the

proble'!! lI.'ld produced the Ml.8971U:E4 - 'K1 tl'ld no. The 1nst

of these bccOl'!lc nt the end of 1934 substitute st:'1ndRrd

under the :lesigD.<\ti?n !!l897 ..1.4. In 193e t:-.is cn=ri3g8 wns

transferred to 11.':11 ted !;ta.::.ci.a.rd. The Ord:mnce designs

~cre rejected by the Field Artillery.

The basic idc~ of ;li1 these desii~s .m.s the

a~~ptation of eodem pn~tic tires a'ld ~ti-friction

b~-u-ings to the ta897 ca.r!'i~e. J".. considerable variety of

detail r('sul ted. one of the principal pol:l.ts t.o be decided

beir~ wh~th.;;r or not tl:.e Cc"UTi:~-bc s..'l.ould be sprtlng for

Co."'\sicr :!."idinl;. The final. dC'cisio:-. wns t~.... t _1.11.:- s~ri::ging

ca.de nn cnsier ridinf:: c.-u-riat;c it n:".S :loet :l.~esSSU'7. 'Uld

therefore, 7.\9 :lot "doptNi. The usi!1o'; service s~~owcd a

prcfnrcncc for tho carri..--.ge ':'T i thout s111c1d Nld the t!l897

J,4 as oril:i!18J.ly Mopted 'lM.S 'Ti thout s.~ie1d "'-'ld apron. :By

directioll of the Chi.d" of Field Artill"r:Y these parts were

rep1:\ccd. on both th.e c~:-iAbc in :;ornc<' ~"l.d those undor

~.od1fic~tio:'l..
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In 1933. while those nodlfie..'\tions of tho 1Q.897

Carriage w,'re bcil:l& doveloped. other axp~r1mcnts loo!d..ng

to'lM.rd the tnmsport of the c:uT1Ag<! by truck instead of

on its own wheols in the eonvcnt1onRl. v:v were bc1%lg

carried out at the instn,:"ce of J'1eld ArtUlcry And cavnJ.ry.

'l!b9 7S elf!), Gun Truck iimmt T6 wee a pedestal DIO'lmt for

the Fr;meh gan on the cm:norc1Dl. truck on 11 22 fact long

wheel br.se. The DOUDt 1ll1S dos1gne4 to slide OD tho chD.s..l.

so tho gun could be fired either to the J'ront 0:" to the

r~. Another 81aplor dorice WI'UI the 15 c/e Otm. CDrringo

'1'9. which '1m. 81r:J.ply ~ I'2Od1f'1C~t10D of tho C-"\l8S 11]I. '1"Z'=k

to ~'e tho 75 c/n Cnrr1.Ggc 11189'1 80 tho b'Ul coald

i

i .jI.
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'be fl%'ed. either to thn front or to the rear. This deve-

lopnent was undertaken to provide a cheap ::leans of in-

creasiI}f; th~ mobility of the French ?5 m/m Gun for special

missions. Both these truck mounts were tested at Fort

:Bliss. 'l'exas. :tNt the high speed de~elopmcnts which resulted

in the )(l89? A4 Carria.ge caused these truck mounts to be

dropped.

In 1934. t:bile the hleb. speed modif1C1\t1ons of

the 111897 carriage were still in progress. there wns de-

signed the first of a series of eompl~tcly new carriages

to mount the n89? gun and recoil :lIL'CbRnism. The high

speed carr1eCe8 culmbl\tiDg in the Kl.897 114 satisfactorily

solvod the proble of high spoed IIIObil1t7. but thq mado

i
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no progress. toward the 1mprovemcnt of the 11mited elevation

and traverse of tho 1O.89? carriage. The new ?5 mm Gun

Carriage '1'5 was designed to corroct this lack. It olevates.
tho Mla97 Gun toO 450 and travers os 90°, thus utUizil2g

~ly the pO'Il'er of tho gun. The maximum range of about

13.000 yards which this Glevation gives tho Nla9? Gun is

considored su:f'ficiont by the Field ArtUlory for their re-

quirancnts.

Th~ 'l'5 carriage was follo"'cd by the TSEl. 'l'5E2.

'l'7. and T7El. designed to rc:love defects in the 'l'5 and to

solve most satisfactorily ~e prob~em of firiDg from

pn6UlllTltiO tires on the split trail. ca.rriRgc. In the 1 atter

type thcrC? arc four points of contact nth tho ground. and

therefore. BOllle means must be providod to support the

carriage 'on throe points. '!'he 'I5 supported the front of

the carr'1sge on a non-udjustablc prop msorted between

the carri3gC ~d the ground. In tho 'l'7 this prop was made

adjustable to facilitate O1IIplac:~ of tho carriage on soft

grou.nd.. All four of th~c carriAgua CAn be t'irod with

the trails closed. with a tm-rorso of about 40°. Th~ T'1

1s now llIIUmfac:tured aDd 1ssuod. te. tho extent permitted b7

available faDds.

o
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~c disc-u;sior. "C f~.r r~....s COVCT,'d ';!lc i:lo,lificfl';1on

of :icvc1opr:cnt. the desig:'l of :m C'.!l.t1r<J1y nC\i 7::; !01/m gun

r~~~Y covcr~d. The ~~ibcr Board r~co~cndntions of 1919.

followed b~ t!lc ::5'ic1d Artill crry ~~d OrCn."'l:lCC Dop.'U"tr.lcnt

p::-a.cticcl. specifications in1~ia.ted in 1921 "l. 11:10 0'1 de­

vc1opcc:lt 'Whic!: covored 75 r:J/~ gu:l c~I"!"i~cs I\nd c nmb1na­

tion 75 r:./M gu.......1C5 r:./~ ~rmitzcr CAI'rinec~. box trail !UlJ.

split t~il. lly 1925 the spli t. t~il cnr::-i:'\ge with Co'\.'":il::n::1

olevnt1on and I::nX1I:IUrl trnversc Q:\C:l of 45° h".d acergod nos

-7-
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the roost su1t~JIe. In 1926 t~c 75 ~/c ~ carrl~~c Ul.

mbod¥lIl5 ~hosc ch.~.rnctcristicn. ';Tas st:l.nd'lrdized. It \Tl1S

designed for borse or tractor dr~t. since hie): speed.

trnnspo~tnt:'on by n towing truck 'lmS ~ot yct contcr.!pla.tcd.
•

The gur.. in accordr~cc utth the rcco~c~tions of the

C~iber :Board. fired a. IS-lb. sholl to a ::JaXiml:I r."UJgC of

15.000 ynrd::; •

.~

·.'.1,
.j

j,,
.'

1- ,
":

In 1933. shortly aft~r the initia.tion of high

lUI wall as all the other carriagos of the Kl. sories. o

---_._--..""'.'...., -, --..._--

speed codJ.fi~tions on thc )(1897 ctU'l"loge the problec of

Ca.rr1ege. incorpornted penucatic tires &Ucl anti-friction

be:u-lngs. p.s well' AS nn increasod traverse of 90°. This.

nodornizing the Ml Ca.:-ringe was tnkcn up. Tho IO.El

I
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solved the problp.m of providing a ~hr~e-~oi~t guspcn~ion

of the ca.rriage \'I'hile firing by pivoting t.ho a..-dc at the

center, in accordance with the sane prlnclpl~ n3 t~e

155 ~/~ G.P.? ~un. The developme~t procccd~~ through

the I:lodGl s IDEl, E2, E3. E4 (lIld ESt but in 1935. the

Field ..1.rtillcry canccllx'. th,' rcql~lrcm('nt for 15,OOo-yard

rr:ngc in favor of the 13.000 ya:rtls ~~~1.c!'_ could 'be provided

by the kl.897 gun with sufficient clcvat·ior... T"1~.S cha.n€o

of r~qujrc~cnt rc~iltcu in the dest~dar~i%ation of the

Ml Gun ~lnci its reversion to ,?xpcri.'"Jc:c.ta.l s ta.tus. i'ri s

is cquiv::U.cnt to :~bn."l.do~J.::iJnt, at le.'1.st fo::" the present.
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The Field Artiller,f in tl,c Hn.Yr.'.11r:-.n ::-.nd Philippine

Dop..--.rtl!lonts :lore equipped. r1ith the :Britisi'. 75 elm Gun nnd

Carringe MI91? In I9~3. for the snmc reasons ns in th€

enso of the French c,"IJD.. n parallel lino of dove1opcc."l.t w:\s

'lUld('!rt."lkcm to ~~"l.pt thi S c"Irri:l€e f or high speed tM.ll.!tport.

~c 75 c/o. Gun CnrriagEl idl91? El ineorporntocl both ru1:Ibcr

tires and firing sCt.~QIlts. In the 1n.91? 1:2 C!UT1::lgc thOSE:

firillg seG!'1o!lts '\'Tere :!,,~7,:ovcd ~s 'Q1l.."l'?ccssar,y. Further o.odi-

f1cn.t1ons wc;:"c .-:J.."'l.do i::1 tb.(l ;.uS17 ~. ~d in 1935 the

c::.rr13Gc ~.s c.~nt\ li::litce". stnncbrd :'l.S the Ml9I? Al. Its

princip:u fe:l.tu:;.-cs arc t3C siv::o l\S those of the LO.89? A4•
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Duri:'lf: the \'Tar a 1 kited nu::;.bcr ·)f 75 n/::t guns .'1. nd

ca.-rriages Ml9l6 were produced.. T:li s piooe hac1 a ~..-d.!J'un

elevation =d trl'l.vurso C<'\C!l 45C: And fires the s~':lc aI:.':nmi-

tion as the French and :Dri tisJ:1 75 c/r:J. ~s. In 1936 a

i:loo:lifico.tion of this carriace. siDilar to the hig.."-l speed

ndnptl\tions alro"l~' c.iscussod \T."\S n.c.optcc't. nnJ. t!lC" carriage

=,le lini ted sta."!dard. UIldcr the desi~tionMl9l6 Al.

All of the foregoing 'Il'eapo!lS nrc purely Field Ar-

tillery ::1."\tcricl. lio";7cvcr. bct"ileIl 1931 and 1935 t!lc scrvice

was ~ t1'1.tcd by the questio::l of whet!lcr Field Art?-llery

catericl should be o.cm.ptc(l to ..,t";ack aiIj'lor..es an(l. r; ':'-Lly

covinG sroU::ld targets. as ~Gll 1'1.s t~e r~i~~ targets of

tho di~sional field ~l. The initiation of this question

-11-
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dateCl. be.ck to the caliber 30crd, '1'11: ic.11. h.~cl l' CCOCI:lond~d that

the idcnl lie;ht U!!ld gun be equippoc. m. th ~ carriage per­

x:.i t t i.."g 800 clavation and 3600 traverse. The Cl.evc10pea.."l.t

of such a curri.",\€o ~s u."l.dortaken in 1929 a,."d in 1932 tuo

designs, ~ T2 a~u a T3 were produced for ac~~ test. As

t.~c result 01' experin<:nt uith theso t'l7O Cl.esie;'.ls a. ba.ttery

of T2El. Ct'..rriafjos \"ID.S cocpletcd in 1933 ~"1d i!l tho following

yc.'U' ,73S tested at Fort 3ragg. This a"ttcriel wt'.s ren..'\rkab1y

adt'Lptable. It co'.l.1.d be fired 1rlth the trails closed or

extended or ,:,<ith the cnrri~e lU'rar.goc. for :560° traverso.

It coulci. ~(! emplaced on ~ 15° slope and r..ad. on-e~ria.t;e

fire control (\quipl:lent arrnnced for cor.:lccti:ng to a. diree-

tor for a.",tiaircraft fire or for firine at I:lOV~ G::-~d

tro.rl';Qts. The gun is the S<U:lO as for the MlEl Carria..~e,

being thorciore Clorc 'powerful than the ma9? bi4t :'l.ot ns

!xmC'rl"ul ~s l'. 311 antiAircraft GUn- The test of those

difficul tics, and the ::IAtcricl was one of the hi!;1lese

developed ever turned out by the Or(l.nancc Depnrt!:1GJ:.t.

I:l. 1935 the Fio1i5. Artillery rC""icweC. tho require-

meut for all.-purposc :catericl oo.d Ct\:!lC to tJJ.o conc1usien. •

abonc1o!1oo..

that it wns not desired. The development "l9aS, thereforo,'C.."
.~

i

~
~

t
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• ,~I



tj.__...::l"'~'':'' ''''' _,..--_0'
J

i
I
I

f , • . ". '. ~ .

i
·-1

Tho C"l.11bcr :Bo~f. rC'coI"::!cn'l:,tio:l~ cont."'.iI".cc. 0. r~

qt:.irc:'Jp..I:t ~s :JnL"1t..'l.incc:. until 1932. ':lhcr.. it wa.s c:mcclce..

.
y,

-----------...,-c.
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T:.1:l ftnturcs 0'£ t\ p1votc~ =I.e tr: s~ t~~,e-

qdrcd. If" t~s carr1~ "Onl to bo !JU.t into USE! tod..V

coil rill be noticed., ':!ho d1c:~,,;int; of r. 'Pi t ':;39 not ro-

"I'ith thu ~ trunniuned n..:nr the breech. ~:r.i!. V':'U"1:\ble r~

600
•

()f projectilo 1nS 50 lbs•• :1n..-h:ru!:I l""\n(.C t".t t~C' n.mcum

alc-mtioD of 450 was 20.000 ~·'.s ronc:'o totnl tr-.vo:-sc 'lIt\S

. ..
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ns it is not too 11U"~c to be 8" h:\l:.(1.1cl'.• ~I.').vinr. n ·,]cir,ht.

m.thout liobcr of lO.s.."iO Ibs••

~ the World 'II'.:-.r ":0 still I::. scrvice. !!ho m,917

:l3tcnol is of ?rcnc~ c::L'U:.f~ :'\ll('!. the ii1918 of .b~can

y>'\rf.s :-.t :x&rlJ::ac oi..cv:-.ti"lr. ~£ 350 'l;hich is :pCl-"T.littce by

t..":1s 1":lrr1nt:c. '!'he tottll trnvc..-sC' is 60°. iie1p.ht in

£iriDg positio::l is nbmlt 26.000 Ibs.

'l'ho 1Q.918Al. Ca.:-r1zt.r:c ~iffcrs fron tilc JC.918 in

a :']odU1caUo:l to the whOf'.l ben:'1nI;s to J)Cl"Olt hi;;her

speod toring. No t\ttoapt Ms ~ocn nl\lle tr. 1DStnll pDOQoo

tll\tic tiros ne the prOSC'::lt solie! rubbor Uros hD:VO 'boeD

•
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sctisfrlctory at the to'il'in.; spooc.s ::;0 frz ntt(,r::lptc<l.

The CONlt Art111cr;;- Corp~ nlso usc the t55 e.le.

~ l!l918 ill 'rn.!'icus ba.rbvr C:.cf'cnsc problocs !1nC' in :3,...ny

s1 t'.1."\tio~s 0. 600 trn.versc is not s;uficiant. T!.c :::r.~inccr

ri=lcc tll~t l'Till alllw the tm;Jle c'l.r::-i1lt;.-c to ~c ::loved.

e::pl;'\cc::1cnt it 1:: o=1y noccss.o-u;- to r C':lOve the st~L!l.d"u·d

spndc pl~.tos froe the trnils ond attacl: plat...s fittiIlC the

curved rail o;,'bodC.oo in the cc.:lcret~ ocpl:Lcccc:lt. A '.un-

ber of the::c crrpll'\Ce::t~:lts h.."\vc bcc:'l i::l.!'lt::lllod in ~c

-1>
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The latest :Doe.el of 155 '141m Gun is thtl T4 lIIOUIlted

on the 155 m!J:J. Gun -a. Ho'll'itzer T2El. Thh carri..~ is

~rovi.deci with pnat1l:Dtic t1rc~ and wheels ~or trl".TeliDg:

it is not fired !'rom these "heels b'c.t is lowered to the

ground by scli'-eonto.1nod jRCl:s. T!:le range is o.bout 26.000

yards, the traTOrSe 600, and the~ clevntion is 65°

bC!CaUSc tho carriage was designed to lI1OU%I.t a::. 8" howitzor

.-

01so. Due to the 1~th of the #!:\.1-"l it is rotrlctod on thC'

tre.U wnC'n traT01~~ in the !\Sme ~<'!r ns the 155 '141m

10.918. 'lho ho'lrltzo::-. boing Mortar. tn:'-Tcls in b..'\ttcry.

Tho 'l:"C~t of this !ll8.torial 1:\1 -".bout 31.000 lbs. l1mborod

'-IDa. 28.150 lbs. 1n fir11lg position.

1,,.

.j
,

.J

-16-
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auoaeM:f'u1 1" :ith primo Illo,,-crs on tht' road !\t. speeds up

to n~~ly 50 mi:e8 pcr hour.

~is gun o.nd c~ringc. I'7i th the ccnVJ" C",rrt~e

L:U:ibcr T2El.. "'lore c13sci£ied as li::1itcd procuremcnt types

for ~xtcndcd se7Vicc tests in 1934 nnd fo~r ~its nro

und\.lr service test ,:"t Fort :Embf:~ O~ June :;0, 1938 the

OrdrolUlCC Co:::r-li ttcc rcco::llllended tn."l~ t!:c c..~ri~-;c be

adopted as s~d..~d for the 155 ::II, G=.

EO\iIT~S.

T:lis ':7cll-kno':m piceo of Ol'C.Jr._'1CC cquipcf'nt tmS

n.cql;.ircd for. the uso of o:lUr tMOl);'; in t:.;,c ?ttl ippino

In~ect1on. duriDg ....iel: it p:""ve-d very usoi'ul. It

h.,"I.; b.:on in so~cc 1.'"\ tho Philippinos. tho~

C:mo.1 DC'pnrt.c..;mt, DoDd the Uni tod Sta.tos.

-17-
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Upon completion of su:f'fid ent ':'5 m/m Pack Eon to-

oQUip7!lent was declared obsolete in 19~. 1:'1 193'1 it was

ree1l.\9~1f1cd e.s 11mit~n sta."ldarci fer usc in 1;.\:.: P:lllippine

Departccnt only.

'1
".f

.-
In 1930 a 75 c/::J. Pack Ho-dtzP.]" and Carria€" IU.

.
~, -

!

.' -;- ,.
, .

",ere issued to a batt.:Uion in the Pr..natn Ca.DaJ. Depo.rt1:leDt

and to one in the Unitoo Statos. It proved n v"ry pop1­

IlL%' piece of Ord:1ance. ThEl::JB.XimtJr:J. c1~t1on is 450 rmd•

the total tro.VC'I'SO 60 • '!'he max1J:luI:l rango is 9.200 ya..""ds.

wt-.ich 1s a very fs'V'Orablc performance on a woight of

'.

fro:n whoc19 and wns designed to tnlovol on wheels &ec

-18-
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1;)()5 Ibs. in traveling podtioD. '!'he hontz\~ 1s fircQ.
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whon desired. Th1s ~ethod of, t~cpo~t ~s dcc1~r0d

o'b901ct ... in 1934 for the Army, and ir: now use-I only by

the !L~rin~ Corps. In Ar~ usc th0 ~tcricl i~ divid~d

into six loads for ~~~ing on mulc~.

~.

~•.'
r

-;

1
,,'

the six pack 1CX\ds for th...; 75 m/m :;owitzcr nnd Ca..r1~c

!.n t'..s arr.mg~ for th,., P-lillips p.."\ck &'.ddlc. The po.ck

lo::W. tIoCccssQr1cs ':'lere des:l.gncd. to be 1.1.500 c1 thc-.r on the

Phillips pt".ck: sadella or aparcjo. .Az!mi".mition i:: packed

-19-
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This 75 m/c. Pack B0':11tzor Carringc 'lmS tested

b;y the Fiold Artillery to dctel'llline whother ~t was suit-

~lo for use as BD ID:fnntrj acco~ sun. but it TnJ.B

'lot a.cccptnble as such. The l1citod traverse of 60 wns

one of the fa.ults that made it ~tablo for firing at

rapidly 1!l0viJ:Jg targets. The first CaVl"~ry Division at

Fort :Bliss, Tcxns, has inVest.igated over a eonsiderable

period of time tho I:IObil1t7 of !:lono CRtcrlol and has

folmd thnt the 75 olD. Gun 111897 N1d the Umbers and

caissons tMt l!P wit.1". it are too hoovy to BCCO~

Cavalry on tho mn.rch.. All of thoso f~tors lend t.o tho

des~ of tho 75 c/m l!om.her Carringe 'n. !I!b18 corrlage

I
I
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,gives to tb~ 75 c/o. Eowi tz,:r IJ1 n. I:I.'1.Xil:!UC elcvatio;~ or

45° nnd a tot..'1.l traversc of 45°. Tho Pr..CUt"K""tiC tircs on

the \"beds nrc spri:cg supported rrben' traveling, ~t

in tbe firir~ position the wheels,~'c cranked upwnrd

nnd the fro;'lt of the c:uoriagc rests on tbe 10'17 pcdostl\l in

contact ~ith the Ground. The weight ir. firi~ position

is about 1900 lbs.

:!)cv?10Pr;lcnt of this prrir\E:c proceeded through

the 1!odc1s T1, T2, M2 =.a.!.!2Al, ,-.,nd ~3 and M3Al. The latter

is r..ou st~'"1c:.."'.I"i."'.. fo'::", Cav-..u!J- Division:u Artillery only. The

light 1inbcr Z!2 o."1G. liGht ~isson :n 't'1crc d.eve10ped nnd

st~a~~d.ized,forusc with thi~ n~tcriel.

-21-
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During tb~ World Wal' the 155 D/u,Ho~itzcr Cnr-

riagt'l 1rD.917 \'T':l.S usod 0.9 tho divisional hf)7itzcr. Thc 155

mIT"'.. howi tzar ht\s b,ec!!. r£linstr-l.tod in Tables of Ore;anizatioI!.

for those Dissions, pen(line.: the devclop;lo~t of the 105 '!!lIM.

hontzar t'hnt vro.s unc::.ert:>kc:n in 1919 Olld prOt,."'l"t'lssed to

tho poL'1t of es'to.blisbing R desi~ I'\S sta.miard for horse-

drn,\"lD. ~tillery. The 105 = Row!tzer ~ :md C~:'!"io.gc m.

aore dosig!l?d to fire ::I. 33-11>. projectile to no ..nxinu::l

r3-"'lgc of 12,000 ynrds. The ele~tion pcroitti.lC!. is -So

to /-650
, n..."l.Q. the tot..-u. trn.vc;rsc is 450 • At t~e !:!.igh

olcvatio!1s it is ~CCOSsl'\l"Y to C'..ig a. pit 6" deep for the

rocoU P.:lrts \'l~on firi!1€; at m.~ olomtio:J.. It wU.l

be noted that tLo whoels nrc the st.."\!l.dard 568 stoel tired

typo. because this c3rringe was ~G.cpt(>d 0.9 stf\."l~"U"d prior

to the p~....uu......tic tire em for nrtlllery.

After f.l,oout t"Ol'C yc.nr?1 cxpericnco .nth batteries

of this ::n.t9ricl n.t Fort Br~, Fort BCIl:'..1nb n:,=' Fort Sill.

tht'l Chi of of Fiold Artil.Lcry r cquestcd a. rcclcsign to in­

corporate hi.Gh speed chlu'ncteriestics. "..nd "..190 rCcra.ostcd

oliI:lin.."\tion of the pit to clro.r rcc.,ilin[: p.."".rt-:. nnd t:o.c

shiolds. The 105 ~/r:l Cn.rr~~c l.n.E2 ~ prol1:Uccd ns a high

speed :::lodification in 1934. ene: in 1937 the IQJil3 1mS laid

doom o.s 0. study c!1ly_ T'.c.i.s typc of cnrr:l.ngc v.ul thc."'l

1
I, ,

abandoned.
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In 1936. the lOS rr./r::!. :1011'1tze:o Carriages T3 and T4.

difI"ering only in tb~1r eleV!l.ti..;g mecbanisms were designed

tc meet th.:l rcquirem.e;c.ts of the Fidd Art111er;r both for

.Z".. _
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high speed transport and el1min~tion of the necessity of

diggiDg a pi t a~ :xrJ:Y el.::vation. Thi s carriage is not at

all lik:~ tlle Ml. since it amploys equilibrntors and the

piece is truDnioned to the rear of tho brece!:!. bloclc. Total

weight in firing position is 5000 l"os•. Both carriages

were tested in 1938. Tll<: subject of the 105 m/m hO~7it7.er

remains of gr~t interest due to the r.ction of the German

~ in replac~ tho:: 77 m/m field 6UD ~ith this caliber

b.orltzcr.

..,

. ,

'.
~

I
I.

1,

i
~

L

The 155 m/m Ho't:"1t::ers 1oC.917 a!ld m918 o;rorc used

for both d1visioDal Imd corps artill:.;ry d'l;U"ing tho World

Tar. 'lb.!. is n. French (Sel:rD.eidor) dCsiO:.. a:Ld the IQ.91?

Carriagos nrc thoso procured in ~ee during tho World

-2+--'
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'War. The Ml9l8 Carriagos arc thoso that werc m;:mufacturod

by the Unitod States during the World War. T.:;.e principal

differences in the t\'/'o typcs ef carriages arc that the

whecls of the Ml9l8 havo' solid ru.bbcr tires instead of

~

~

~
-~

•
'-~

,-
~

--.I

. '.. ..,
i> •

,.

.' ,.

steel tires as in the Ml917 and the shield of the Ml918

is straight instead of curve~

This houi~zer fires a 95-lb. projectile ton

m:J.rlmum rnnge of 12.400 yards. M..-mmum elcvn.tio~ is 420

and total trnversc 60
• This h.."l.S been a very <;o.tisfnctor,r

piece. '1'1011 liked by the using service.

In 1933 the initial expc!'imc:<lts toward adaptiDg

this lIk~teriel to bigh spoed tI'QOlsport, using trucks as

prime movers. were initiated. Thoy consisted b providing

-25-
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a draw-bar for limbering truck to a prime mover. forced

lubrication of the wh~el boa.ri~s. There was no other

change. A ye<.l.r 1.·ater. hO\7ever. the Ml9l8E4 Carriage was

produCed which incorporated anti-friction b~~ings in the

wheel and pneumatic tires. This was standardized in 1936

RS tha 155 m/m Howitzer Carriage Ml9l8Al.

The 155 m/m Rom. tzers !fi9l7 a:1d !!l.918 can be given

ride traverso by mountil16 on aL entirely new carriage or

by usc of a firirlg platform. The latter method is inox-

pensive and quick and fo!" tl'.e.t rcnSO:l soma effort has 'boen

82;PCI1dcd on f'inCi..ing ~ successful solution in that direction.

In 1937 tho firing plRtform Tl. vas cOl:.Strll.Ctod and tested.

I
I
I
1
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I
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and froD.! oxperienco g:'l.i!".eC.. the firing p1ntforDIs T~ nn~ T3

~crc C?onstructcd and tested in 1938. The T2 platform. of

stoel. pcrfo~cd.s...<1t1sf~ctorUybut 'lmS h~vier than do-

si~ble. Tho T3. constructed of Aluminuc. wns gufficiontl~

lig;-.t but fail ...>d durin.:; firing t,<.:st. Zf!ort is bei:lg co:n.-

tinu~d in the directio:l of rcnovL"'lg the 'I:IOt\kness of the T3

platform.

T:1e other ~OlUtiOll of ~e j:'rob1a1:1 of i:'l.crElBS~

the t~.v(.rso for the 155 c/r: Bo~it?ers ln917 or.d 10.918.

n· .celT. U Dim' split trail c."U"rl.ogc, tmS CI:Ibodiod in the

155 r:-/c Horltzor C~ring.;l 1':). ~iB v.u cO:J.strn.c:-'cd in

1936. r.nd after P:-ovlng Qrou:c.d tost r.\S turnod. oVer tot he
I.,
,
I
I
~ .
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using servico fo~ sorvice tost w~lic~ it i~ still ~&dergoing.

It npPa'l.rs to be c VC~· ~~coll~M dositm. the orJ.:; objoc-

tion which c.."l.:l be :1.dvnncod ogo:l.inst it being tho ~1xpcnso of

rcpln.ci:ce pros("..'lt co.rrir-.eos \lith ncrr 0::10S. :rct......1ni:1g 01:17

~,
I

.~,

the hol71tzars :L""ld recoii mccr.'1.r..i(Jl'lg.

Tho 155 elM 30171tzcr Cn:-rint;c T3 p~rl!Ii t~ n. JIL.'\Xi-

eun clo'V:'~t1('lr. of 651) ruln a tot~ tr:'\"J'orse of 600 • -': 1th n

voig.'I:lt i~l firing positio:-. of 10.200 Ibs. All of t~,: cr.rr1zlgc

l'7:1.S new. o.\.ly the hom. tzar x:.n recoil :::och.~isn bci:lg ro-

1
f

, ---

C1

. ~ .,-.' . . ..... ta-... ' "";.. '"
----._-----

1'- ...... -"_

! .

,J



..-l
,

'~

.~
•

~

,j

'..-.
~

~
\

.1
+
j

__....~ ..~ ...... .c.... ~... ,.

The Firing Pln-tfoIns T2 :t."ld T3 ~"1d tho Ca r:!'1llGo

T3 represent th~ l~tc~t ~vances tow.~~ sntisfnctory 155

Din howitzer ontoriol. though they usc the w~tice howitzer

nnd rl..'Coil cccb3nisc. :Earlier attenp~!l to~k the fore of

an cntirely :r.e~ hotitzer 3-"ld c~rri:ll:~, but. nos will be

outlined below. those efforts l~v,-, not beo:! successful to

~e first stop for providing n 155 n/D bontzcr

and c,-u-ri3g0 cocting, the rcquirCl!lcnt~ of t~c Cp.libor Board

was ~e Ml92<;>E which, il'! ~ .cor&l..."1ce with the requircocnts

of' the :Bon:d, \7!\S intcnded to cou."lt tbe 155 r;;,fo boritzor-

4.7 ft f:Wl i:ltercin..Tl{~cably. Ir. f:u:t it l'm.S identical with

tho 4.7 ft Gun Carri:-.ee Ml920E. Durina: test it ml.S found

t!la.t the strcssos ':'Then firiDg \71 th the ~owitzcr -:rore

---_. -----'-,-

... -- .

"

i
i.. ,'

gr~ter th3."'l the 4.7 inch gun carri'),(l;e could sta.nd. l'.!ld tbe

pro.icct of a eonbi!U'.tio!l cnrI'i~e was ab3-"'ldoned..

1:1. 1925 the de';el0IJ:Ic-"'lt of. n :10'17 pilot was bo~

and ~c 155 of'::!. Howitzer c.."\1Tiae;c Tl. oounting the 155

'r!/~ HorltzE:r '1'1. 7.'\9 r>roduccd 'lnd tested. 'i'hc Tl Bo'C7itzer

~ :fire a 95-lb. projcctile to a rAXiDul: rn11<~ of about

16,000 y:uods. The c~riDLe l'er=:itr. A.."l cl~.ticn of' 650 and

R tctBJ trnvcrsc of about seo• It is nocessnr,y to p:-ovidc

0. 'Pit for th~ rceoil1.~ pnrts whcn.:firL"l--- at c1evntio!ls

above 450
• Tho Intericl rrei[';bs 14,250 l'bs. in the firing

posiotion. a:ld. ~th 1 icbe'!" 8-"l.d "!I'hocl MOet; the to t."l.1 wcip,ht

. '. -:--.- •
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19 t8,4OO 11:'s. The :;:;llot ,that was test.ed by the :rield A!'til-

lery :ao~rd was con~idel'ed,unmiitable for hc'_option. primarily

due to the nocos s1ty of excava.t i tlg the pit anu. the ineon-

venienco of serving the piace undor suell conditions and

alao due to the fact th:'l.t the whC!el!; were !'lot suitable for

high speeds.

Cb the rejection of the Tl a:1d l'1.El Carriages •• it

w:l.!! proposod to redesign them to r cmove tacse objections.

but until recently the dcvclolDcnt of ~e 155 m/m CarriEl(;c

'1'3 took precedcnce. It is nQ';7 c:q>ected. however. thct the

design of 0. pilot c."l..-r~ago to count ~ howitzer similAr to

tb.c T1 aJ!d to be "Vi. thou.t the defects of the Tl :'lDd TIEl

Cnrriogos c:.n soo... be undortnkcn.
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D\;.ring the war the .AJ:I.:lric:ul Army procured D. num-

bcr of Mark VI und Mark VII 8" Howitzers of ::British manuffI.C-

turc. designating th.1l:l Ml917 ~d Ml.918i respectively.

Th~se fired a.200-lb. projcctil3 to maximum rnnces of

10,760 r.l.D.d 12,600 ynrds. respoctively. They 1'I"01'c mounted

on box trail howitzer carriages used with,firing platforms.

None of thos~ howitzers is now in service; the materiel is

in stor~e.

In 1919. ~ho dovclopmcnt of a new cnrri~ for

the lfij) o/e f;W1 and 8- bowitzcr wns undert.."\kcn. 'lnd n.t

the th1e tho question of total .eie;ht of materiel in travel­

i~ position imposed n. roquiraacnt thnt the C3%1DOn be trans-

ported SeparBtel7 from the carriage. The pilot CNTU4:;O

-31-
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structf.d ::,.nti \"r.\~ tr,sted ":;y the Field Artillcr;r ~o(\rd.. The

~o~d COI:cluu.t:d that i t ~!: ncccss.."l.r:; ~ continue the devclo~

mont on tht:: b(\,:ds of tr.,'.nporting th'3 .c~'lon and cnrri~e
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separately. ~!l. oro"r to \:ti1izc. tro.c t or:: of .the Ie-ton tYJICe

CO::'1.se~uentlj-. the Ordr.a.:LCC D~"U'tcC!l t. r,;;d~:3igned the !Ilo!\toriel

trnnsport ~n. :.. wooden ~odel of the nor. dc(;!:;n ':7B.S made

o,nd. c::Q'l:Ilincd. but a :pilot m\,S not m'l..."l.u:fucturcd "ooc"'.usc it

~S rc:r.lb:cJ. th.~.t t!1C prob1CI:l of sepn.r3tiD{': the. cr.n."lO", frllf

tires nnd hic:,h-specd whi:cl bco.rir-cs ':1crrl utilize,~. due to

tho rrol ization that trucks h'l~ improved sui'ficic:lt 1.,. to

ml..""!':U1t the belief that this type of prilne :;:ov,~r rould be

use~. where m.."l.teriel could be t;-nn~rtcd 0:!.1 g->oo ronds. '!he

C<"UTi."'lgC is quite SZ',tisfact017. for f iring the 8" howitzer

nt 65 degreo!': alCV'"\.tion. ~.t n !lI?.ximum ~e of Mout 18.000

ynr~. T1":.e 155 m/c. ()un - 8 inch ~owitznr Cnr:'1D.u'"O T2

ir.'\S tested ':7ith the 8 inch iiolrltzors Ml9~ ~ Ml.92Ol!IEl.

:- --
~o 8 8 Rowitzer !L'3 1s under c:mc!r.cturc to be trnJted OD the

1.55 m/r- Gun -.88 Howi~zcr C~ingC T2E! ~rcndy ic?cr1b~

This cnrr1ago. sntisfactory for ~hc 155 rt/m Gun 1'4. 1s nlso

satisfN:to17 for the T3 ho'lrl.tzer. which nt 450 el~vn.t1o:a

h.."l.S no TlIl'-XiJInz nmgc of I)."oout 18.000 T-'.rds. It will ~c

•j
I·
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notic~d that t~is is the only in=tr.~cc i~ ~hich a combir~tion

gun-l::Lowi tzer carria.ge of the type r ccoLr.cnded bj." the Caliber

BOl'ird bad proved fiIllllly successful•
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The desi,e;r of the howi tzor und the carriago was procured

from the Schneider Comp.'UlY. and Dhout 330 hon tZtlrs wero

manufactured. The C<"l.rrin.ge provides 2'J degrees traverse

Wld a l!l3.Dmuc elcv:>.tion of 60 t.ogrees. Due to its ,;r'Qr.l.t

weight it, was separated into four m"l.jor loads for t re.ns-

pcrtation. and it requires two trailers to haul the erect-

iJ:Ig oqui~.:mt necessary t c emplace ito:" to :,coovc it from

tho firing position. During the pro~f firiJ:lg of the first

few !low!tzers that wcr'J :!lZU1Uiacturod, it bnc..'\!Ile Gvident

thRt the chase hnd in!lu:fficicnt strcOlgth~ s eve;-al c xpandcd.

exccs3ivcly during proof firl!lg. Con:3oqucntly, it IRIS d~

cided to ineroa.~c the thickness of the walls of tho howitzors

0.9 much ",s possible be:yond t~e jl\Cket. Some f?f th:- forgings

that ~ora on hand had. not been roUb!: machined. so that it

was pass ible to make hO'l7itzers 184 to 330 ':7ith t he heavier

chase. These stronger ho~tzors ~crc des~tedMl9l8Yl.

B0":7evc;-. the record of the Ml9l8 type. i.e•• the or1gia:lJ.

design, hn.s a b."\d cloud on it ~ fi",c of these howitzers

burst duriJ:lg the. proof aJl8 one of tham burst !cccntly after

over 200 rounds h.."'l.d bec.n fire-d. Consequently. i t ~s probnble

thnt the ID.91.8 hO'l'!'itz~rs. sor1nl numbers 1 to 183. ~Ul not

be iSfiUCd. A plnn is undor conslderntio"l to rcl~?·~ those

model 19.1.8 tubl:S to ~c thOlll 8 11 c.:-.J.iber. l'Jh1lC' the Calibor

lloard rcc01llCO!ldod the development of n. 240 elm homtz('r..,

j
~:,---------- -~--- ------- -----......... ~ --~-
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rCl!k"l.ins suspc:'ldcd. o.."1.d it is doubt:fu1 tiu....t cuch n !lowi tzar

\7ill be developod i::l. the noo.r futuro•

This slide sho":7S ~ conc:-ctc c:!Ip13CC!!Icnt for the

240 m/m homtzar ~inco Ml918Al for usc in certtJ.in soa-

coast dcfcn~c p:"ojcets. Thi~ CIllJllro,ccment provides for all-

oround fi!'c, ancl utilizes all of the carriage cxccp~, the

regular pl::l.tfom for fi"ld cmplncomentS'-

.,
-35-
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For years the OrdJ:lancc D~rtment lk'\S h.."'\d t I) con-

tc."'ld qith t~e difficuJ. tics incident to attamptine-: to fire

tho sub-cnl.iber guns in the various field guns. Tho princl-

pal Cl1.USOS of complo.izots florc d8..~e to the bore of tho

ee:.non s-'ld the fin.ro nnd blow-bnclts. etc•• iDcidc.nt to

.~

1

i
; ~

I

~

punctured primers. duo to faulty head sp.."lCe. Consequ.ent1.y,

Q scilCl:lc fo::.- o.ttn.cb.lng ::w ordin.."I:'y rifle to the various

ca.~on 'lI"'...:.s undert:Jkcn. This slid.c 3hcn the rine mount

thl:\t wns provided for test. However. the ::.-cquirC!lile:1t for

subcn1ibcr cquiJlllent SlOl."lll er tha'l 'Sf clc for the Fio1d

Artillery has bL'en clicinntod. sc the c.-uiber .30 type is no

lODger used.

I

r I
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Thc sr!.JIlC difficulties c:lcountered. ri th the .30

caliber subcalioC'r t'J.bcs 'Wcre c.."WCr1t.:ncec"twitb the interior

typns of 37 ole subc-..a.libor tubes. nnd tltcsc rec.."\L-1. standard.

only for tho 75 ~/u guns Ulg16 ~d Ml917. For cost of the

fiold f,U..'lS in our service the stnnc.."l.Td. subC3liber cquip::lcnt

is. noq. the. 'Sl 9/0. <!un lp,916 on.37 uh SUbcaliber Mounts

1.:1, M2, M4, lS, M6, M7, 1\D.d 148, dcpcncling on thc kind of

bI'3Ckct prcrtdod to fit the type of ~ involvcde Thirt:r­

!;o~r.n n/o Sub-e3.li'bcr JAcront Tl5 is under dcvclopr.1cr.t ror

the 75 'Q/c. Gun CnrriObe U1916Al.

-37-
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~e Field Artillery TrnL"lcr 112 mlS developod to

,

:',,-

j
I,

1

'-lcet the roquircccnts of the Chief of Field ArtUleI7 for

a n~s of trnini.'lg officers in !.1C"t:lods of ~ir1ne. This

consists of t:10 breech action of [. single shot caliber .22. '

rifle with c s::ort snooth ·oore barrel with suitnble mount ..

,The PT?jcctile is a. 1 8 steel bnll wtdch is lood9d froD the

!'1U.zzle. c~d fired by monr.s ()f a blank Cc"U'tridt;o. breoch

lo.'\d.ad.. The SDOO~ core b~rel is cdjusto.blo so 'Che veloc-

ity of tho projectile Cf'-'l. be ndjustod to givo appro:dnntel7

one-hundredth of tho l'OJ'.j;C of tho 75 D/~ Gu:1 Ml89?!, The

mount provides for attachi:--t. the st.."'.nd:lrd :r:enorn::1ic sigbt

&"l.U it ~ an nr~c of sito :1ochr-.r.i:m 3Ild a mrod.I!nm cleva.­

tion of 450 and total traverse of 45°.. The !lornnl oqUlDElDt

(

,-- ~...1Ii"'" •. :;,.~ ... ", ••
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is ~ b~ttery of four. conplcte with panor~ic telescopes

and a gunner's qundrDllt nnu. the nceesS<.'U""j a=u.."1ition. The

objoct of this type of equipment is the provisioll of m

inexpensive !'10C-"'lS of pr('!.cticing the art of cond'IJ.cti ng field

artillery fire that will cnnble nn officer to gnin experiCllce

to nakc better use of the TebUlar allowances of ~~tion

This t raillor has been issued ~s regular equipment

to the Rc~:u' Amy and the N".Ltional Guard am: :ms proved

hi&h1Y successful •

i
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SE:TION E

INFANTRY CAlmo::r

.. ... '''~h_ • - -.." ...~ .

J ••

. .
"-.-- 'I
~- 1

l
,

...

(

I

"

tics, aDO~ ':l'hich ~o its fn.~rly 1~.."t ~ei&ht (ZoO :pounds

i~ £irin~ positio~ O~ r.hcc1s. l8C rou-~ds on tripod), its

accara.C}-. anc'l. its con'Tc::li~ncl: in usc c.uc to its trnvcrsc

of 42.5°. But it is ~ot nearly po~erfu1 a::10~. its 1.23-

pound p!'oj ectilc bein,:; e;ivcn a nuzzle velcci t;y of only

-1- _

\
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1204 foot-seconds and a rimge of 3700 yards t\t the J:Ia,."t:1I:Ium

elcv~tion of 21.50 •

-

It is a licite~ stRndnrd type ~d is still the

only snall rifled cannon issued to our InfMtry and C!lvclI7'.

, .
" ~,
'!'- ~" ,:
'~
" ~... -I• .j, ..

"1

For pnck trr..nsport?tion in certain Infnntry

orga.."liz:\tions a sli;;htly modified l:I-3.tericl is no,:,: used.

designated Ml9l6Al.

..:

.'.' "
~
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lO.916A2. In this model the hdgbt of trunnions was

-.~..........-..;.,- ,;~
.- .. ,

,~..,........". :.1·.......~~. ~.
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horses. The CaV'lllI7 :Board :experil:lcntod with tho problElD

not tr::msport the Ml916Al ca.r:riage SAtisfactorily on

It vras found that Cavalry organba.tio!l:': c auld

a."ld in 1?31 a nod1fication of the Ml916 carrie.ge Wl'l.S,

prc.duced. nog n l~ted s~~dard under tha dcsi~tion
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" i l• i

;"\ ',-----
~ l' ,

,',I ." . '.' ,"



~ .... ~'" ~--,~- ..
i,. ,
I,

..' I
,I

'. I.,'. I
!,
!

reduced, the trails s~ortened and. t0lescoped and the 'wheels
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tlnd axles ol:li ttod. The gun and carriage T:"'.cl:e onl;y two

loads, 89-1/2 pounds ~~d 57 pounds. and car. be transported

on ~ single horze satisfactorily even at the gallop. It

requires SOI:lO of the l'1€'ight of tv:o I:llm to :!]:).ke the c'3rI'iage

..
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~ 1
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c:x:trcnely sil::ple N'ld. port~ble, :me", its 12-pound H. E•.

shell is very effective. Its unstabilize'l projectile,

hotievcr, h'lS a very short lJa.XiI:ru=I rnnge (only 750 yards)

The A'-:lericcm ;..rc:," also b.':'l.t: to llJ.opt a Europc,.''ln

fuxnished. This I:lUzzle-loc.ding, s!'3ooth-bore mortar is

fire, thE:' BriUsb 3u Trench Mort.....r Mark I (StokEis) being

arm to f ill the need. for <:lJ'l infantry wCc"\po~ for indirect
•

(
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and n lnrge dispersion. It hns recEl:::r.tl~· -~~-c", :round thnt

the 81 m.c.: cortar_ ~i.tion can be. fired in this. old

caterie1. by I!lodi:fica~ion of the firing pin, ~d tho

Dodifio~ cortar is now standard u-~dcr the desi~~tion

Mark IA2•

In the sta.bilized. warf~e in Fr."lJlce there '."loro

in use trc:nch i'IOrtEl.rs in caJ.ibcrs up to 6 inches. but

there is nou no requirc::lcnt in our ~. for such large

trencr. 1'larf~o 'I'loa.pons.

POST WAR DEVELOPrmnS.

~,-
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Develop::J.cnt \7ork to rCIJc~ the l..: •.c': of' powcr

of the 37 !r,. Gu..""l M1916 culminl'ltccl. in tho :17 :u:J.. U2

I:l..'1.tcric1, the fi!lD.1 deve1opoent of tl~e type. This

f'ires a 1.25-poun~ H.E. shell or a 1.45-po~~ n~or-
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pi~rci~g shot at 2000 ,~ld 1850 foot-scco~ds, respectively,

wi th l\ !:lAXiJ:ruo ran,ge of 5500 yards. Mc~i!1u."';l elevation

is 21 0 and nax~uc traverse 67.50 • In f~rinb position

on 'l7l1Cc.l s the t ota! \1cibht is 400 pounrl!:: I n~a. on tripod

It is ::t.pp::Ll·cn~ tlk....t there is P. ne:t:eri;:l1 mcrense

in po~er over the :.:1.916, but the vel'"lcity 'If' the C.?.J.iber

.50 n::>.chi:l.e GU-""l or the 37 =. Auton"l.tic Gun Ml is no t

npprouchcc'_. F".lTt:iCI7.1f)rc, (.:uc to the SJ:L.-u1 di;'U;lctcr

of tne 37 eM. projectile the develo~~cn~ of 3r. c:~losi.e

~r:'or-pi()rci."1g shell u,!',s n':'lt successful, :'..··~cl tbc ~. r:.or-

piQrcL'ci rrojectilc l~-a. to be ~d0 soli~. Al~o it NaS

the conSQnsus tr"""t tn>.;: equipo(;l..""lt is too hc.:lvy to be

tr~sportc~ s~tisfnctorily for usc ~s an ~tit~ ~~~pon.

The~c dcfici~ncics r~su1tod in th~ gun ~""l~. ~r~cs

bet::.,; obsc:l·~ted, anc', the ::>..rtJY rovcrtcd to the 1bitcd

'.
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In 1919, in response to the demand for a single

weapon to supersede both the 37 mm.. gun '3.Dd the Stokes mor-

tar, the development of a dual-purpose w~apon 'lllS.S undertaken.

By 1921 it bad become evident teat tbu I~a..'ltr-.f howitzer

and the dif'ferE:lt types of at!IIIlUII.ition required for the

several different classes of missions werfl not practical,

90 this line of cicvolopment was abandoned in fnvor of an

imp:L'Ovcd 37 !ll1II. gun (lV"ich ended in tho M2) Rnd some other

kind of mortar. Then it was neces<;a.r-.r to iIInke and test

the brecch-lol'l.ding rifled 2.24" ~ort~ ~!ln. the 75 I!IID.. mor-

tar. with 6-pound and 12-pound shell. respectively. The
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lnrgor one was c.'loscn for future dovelo:Pr.1unt •
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E:v:t~nsive tests of this rifl,~d t:.-pc of mortAX

and the amnnmition devclop0d for it proved th..... t thore was

little hop~ of s~tisfactory accuracy at the shortest

ranges at \'I'!:ich the Inf:mtry said it must be used. Con-

'.'

sequently the experiments ~ere continu·~ with the brecch-

loading,mortar \~th a s~ooth bore a.~C p~ojcctilcs with vanes

ou them, in attempting to improve the accuracy 'lJ1d increase

the !1l:,<.Xi!:lUnr r~e. The Gnd product was t~c 75 =. Mortar

~,is smooth-bore mortar fires n vnned projectile

of 10.5 pouncs 070i;::ht t,J ::J. rnaxil!lUI!1 range of 2000 ;r'1.Tds.

Its elevation is from 4~.5° to 820 , it l~~s a total traverse

of 15.50 f'.!ld its "lOra."l1 recoil is 10 inchc~. The ':'i'eight

in firing po~ition is 396 poun~s, and in traveling position

~i th C".rt M2. 1180 pO'llnd.s. For man tr~~s~ortati,Jn the
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mOl tru- ::l.nd cnrri""6l" ~vide into four 10~,d'3 of r.hich the

hoo.viect is the tr~il. 106 pou.~ds.

adoption of the 81 ron. ~ortnr Ml then cnusing its

obsoletio:-.•
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1hile tests 'I7::lrc goinE: or. i:::. tb.is country, the

Edgr-.r BraJ'.dt Estnblishment in FrAnce bad nttafned what

wa~ nctu..'l.11;V dosi:-oo by our War ~PRrt!:1cnt by Dorely r~

fi.u.ng t:1.e design of thoir a,r::::runi tion R>"ld the Stokes

Bortar, br.se plnto a.,,"d bipod. the =-;runition :l..mprovenent

being the ~ost icrportont. Therofore; four Stokes-Brnndt
"

of ~Ulition wnre procured ~d t~sted by th~ I~fantry,

::lortAr R.."ld c.ount wore adopted nos !'It,,ndard ill. 1932, m.<U\uf'I\C-

and 1932. The r~sult9 were highl~" sntisfActory" and. the

----~-.,..- -- ..... --...
,4" • '.. \ " _~ '......- .,'"_~ ... ~ •••••• , .!I, .... ~--... .... _.. '."

tur~ rights being purchasoC!. from the ll:"l".ndt COll1pany.

Field Artillery, CaVl'\lry nnd Ordr~".'"!.ce DOptU'tc.cnt, in 1931

Mo!"tr'.rs 3Ild Mounts l!l930 nnd a qUl'L"l.tity of the threo Jqnds
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Th,is is a refi~e~Emt of the 3n Stokes T~enCh

Morta:::' Mark I. Principal a.ifferences are the addition

of a collimator sight and a ~ross-leveliug device. and

the heavier base plat~ of slightly different design. The

principal characteristics of the ~ea~on are the following:
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Weight of projectile

Burs t i:r>..g cha.rge

Muzzle vclocity

7 pounds (M43)

1.2 pounds

695 ft. ~ec.

15 pounds (M45)

4.5 pounds

390 ft. sec.

.'.: "
~I
.~I

"
~...:-

,~

Maximum ro.n.ge

Minimum r:o.nge

Uaximum elc~tion

~inimum elevatio~

Travel'SC

NOI'!:lRl recoil

3~00 yards 1300 yards

5,1{) yards 220 yards

80 c.ogrces

45 degrees

8.5 degrees

....
Weight i~ firing positio~ 126 pounds

.
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Recent tests with a slo~0r propelling charge

powder ho"l.vC rosul ted in firing the 1145 shell to 1800

yards; attainment of g:::'Emter range was prevented by the

failure of the folding va...·les with which this model shell

is equippod. The 1443 shell loaded to 11 pounds weight

has bee:':. fired to a. range of 2800 yards. From these

tests it is app3.rC'nt tw.t the ~·'-..r.gcs given in the tabu-

lation abo....e can be materially exceeded t1i th the "Present

1443 shell end an improved 1445•
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For simplicity, lightness, ~d large ratio of

weight of pl"Oj c:ctile to ,:,:cight 'Jf gun. l'7clSht of" pro-

joctile tq weight of cOl'lplctc round. and weight of burst-

ins charge to 'I7ciGht of projcctilo. the 81 =. Mortar m

is a remarkable :u-m.

i.r I
I •
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For the missions between the r&~ges of useful-

ness of h£.nd grenades and the 81 mm. mo:otar H. E. shell

which \'rE're met by th~ rine granados, the Ordnance Depart-

ment initiated the davel~ent of a light 42 mm. mortar

to fire scalI vaned p~ojcct~les ~,d. the ground Pyr9toch-

nic signals in Item 12181 and 1?219. OCM. However, before

a pilot 42 mm. mortar could be made. the Edgar llrandt

Es~~lis~ent furnished a 47 ~. mortar for demonstration

purposes, w!1ich was favorably considered as being suitable

for use in the Infantry. The Cavalry eA~rcssed a desire

for a mortar lighter than the 81 =to llIo!"t:o.r for attacking

machine guns, but required greater maxi:nlll'il ran,'Se tba."l is

-11-
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possible wi':.h tile 47 Cl:1. type.. Conscque-.ntly. a 60 mm.

mortlU' l'U!.d SOm~ amJ:lunition was procured frol!l Edgar Brandt.

'Ibc Infantry :Board and the CE\.valq Boar?- tested both of

these light mortars. In Febrt.l.!lXY. 1938. action was taken

to recommend adoption of the 60 I!I!'l. raortE\.r and to reject

the 4'7 IIIIil. mortar. The 60 ~. I!Iortar !!lUst be transported

on p."l.ck borses in the Cavalry. Adoption of the 60 mo

nortar 'for the Cf\val17 will eli:!l.iDatc the requirel!lC!n t

for the 'Sl 0J:1 Gun iJJ..916 and 'S7 I!lI:l Gun CnrriRge Ml9l6.A2

now issued to CAvnl.ry (horso) regiI::ents.

I,
:'JI.
" " "" :,. ". .'
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At the ~~e ti~e, the present decand for an

antita:lk gun, co.pable of penetrating 1-1/2 inches of =or

plate at 1000 yerds will probably ncceso;itF.l.te the supply

of a 37 mn. 3000 foot-second gun.

'.¥~. --~ _ ..... .:-
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SECTION F

MILWAY lffiTILLERY

~
~

:~. ~

C~
'. -j

i

8-Inch Railwav Gun

"

._~

• -,
'=Ii
,~

~
~

,.

'This carrip.ge was bui! t during the WOJ"ld War, for

rnountinr, guns tako~ from seacoast fortifi~~tion$. Forty-

s:~ve~ U!l.i ts a=e in service. The gun 2S a ma.":iJIlum ~e

of 21,300 yards with a 200-polmd.projectile. A. 260-pound

projectile can be ust..'d. and also, Ullder favorable conditions

of set-up, a 232-pound projectile. ~t the last is no~

very successful. The carriage provides 3600 traverse,

which makes this We;:l.pon suitable for seacoast purposes as

.; .. '..... - ...

i

,,
". ' well as for use with the f iold army.

'~~ ~~~~~~_~~~~~~~~~~~-_l_-.~~__~~~~~~
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The Caliber :Board requircment for ::Ill 3" rail~

gun of gre.."I.tcr power. led to tbe mounting of an 8"-45 cali-

ber 6I,1D. Mk. VI M3 (NRvy) on the 12" Howitzer :Ra~.lWRy Mount

Ml.918, that mount, baving proved un~tisfc.ctory. as will be

explainod later. The 8" 6'\J!l SUl~ the 12" motint combination

then becnmc the a" Gun Rnilway Mount ID.925E. The wco.:.oon

wz:.s intended for usc with t':le Field Ar::ry l\S .-rell as for

co~st defense purposes. It ~s li,;at enough to be ~~dled

with c::l.se on pI"lcticnlly all th~ rllilroads in this country.

It "'18.S emplaced in tI;e s."Il:Ie l!I<~cr a~ thc a" :B:u-bettc

Carriage ldl918 (:?t1Y). just dcscrib·~d. and possessed the

good points of th~t mount. At a powder prcssur~ in e~ess

of the ma."d.::U!Il scn-ice pressure the 45 cnl iber gun firad.

a ?Oo-lb. projectile a ma..."d.mum l~e of approxm.,."toly

35.000 ynrds. The cnrri3gC permitted ~6Do t!"Cl.vnrs and 520

01 cv:"'.t ion.

Ccrt...."in fcsturos of t:ds mount n'orc cnnsidered

unsntisfactor,r nnd furthcr development thereof ~ teo-

pornrily o.ba."ldoned. In order to prOVide R thorough].y

9.."1.tisfactory ell l!cnmt. a projoct vms then i:l.iti!".tcd to

design B.nd m..'\Duf'acture R pilot mount c.."'..pable of rocoiv1.ng

:u1 8 11-55 caliber gu."l. o~ N"l.'V}" type. However, before tho

dcsit?l, work 0:: this 1."I.st nAIIlcd count ~ becn :fairly com-

plctod. it wns ducided to :"OSUlllC dcvclopacnt of tho Ml925E

materiel. Tho mount -:m.s then rCS".lbmittod to tho COASt

.'..1

. -2-
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Arti~lerJ for ~ service test. after ~hi~h it wns concluue~

that, with ccrt[dn r:lo:lific'l.tions. it \70ulo. be satisfactory.

Action \7<'.s then t::uccn to incorporate those f;oQifications in

the Ml925E ~OUl1t ~nd, as thus Moaific~. it ~~s adopted as

substitute stanclari!. 1J.."ld..;r the c.esif,'l¥\tio~ 8" Gun RailtmY

Mo'xnt MI. The rno~ificaticns n~cc included. a~nng other

thin~s. a rcductio!1 of the naxiDu'J. "li'v:'Itbn to 450 =d a

rccr~~ocring of the P,Un. ~~e~. so rccha~bered ~~s beon

clcsiF;1<'\ tccl tIS-inch Gun Mark VI Mod.. 3A2". Its range ~ith

the pr.-sent 260 lb. 11..P. Projectile ~s 2?600 ;l,"arcls; nth

the ~C" 2oO-lb. SC",i-~.P. Projcctilc. 31.700 ~~ras: with

tho 240 lb. h. E. Shell T2 - 33850 y~rc.s.

~:l~ o.."'l.c~"JruGc ricvice of t!':is ::lOU!'1t is of e:xcel-

lent dcsi,,"I4 It C0!lsiC\ts of outrif':::;c!"s to provide stl'l.bili-

ty. c~n n-be~s laid or. t~e ties ontsidc the ~ils to

sup!'ort cross tics on w~~ch tee C~ bo?~ r~sts. 7he

ucrits of th~ systc~ arc that ne s~ccinl tr~ck is req~rcd.

the I:lou.'-'l.t 0.'\.''1 oC' c:':1Jll'\cci'. n..'"1c!. prepared for firing in :'!.

-'-'17 s',:('lrt tine (I'l.b'-lut 45 :1i!Ill.tcs) •

':lell 0.<; t!'1e incrcnseC. rrL"lc,Cs of r::obilc ::l.rtillcry•..
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'';;,.. Gu.;' of grcatc;- po':'fcr C3.~l!;ed. the des~ 0"£ the 8" Gur. on

llaiJ.w.J,y' :.!O'IDt, Modcl 19Z5E. This 'l7c..'\~n ml.!; intonc.ad for

po !'lOS. !t is ll&-PJ.t cnour,h to be' br-.!vUcd with Q.'1.9C on

pr:l.Ctie~l;, 1".11 the rnil!"onns in this co~try. It is

CI:l~l:\.Ccd i!l the s:u::e ::!".E"'.cr 'l.S the n'Jdc1 1918 jU-lt doscrib-

cd, tUld POS:lOSSCS the roooC'o points of that tlO'l1D.t. The 45-
~ -!

.],

1 .
.. ~!

,.- 1
: .;

~

,
~: --

"1
• ¥

I

...l, o·,.

cnl.lbcr .~ fires no 200-!lOUJ\C: projcctilc n~ rnIl(';O

of appro:'d.Du\tcl:" MCX)Q Y".rC'.s. The e"\rr:'r.p';(1 p.:lrci ts 360°

t~ve!"se Il.Dd sZJ c1cv: o.tio:-.•

Ra1~tlvc17 low priority prevented the onDQ-

f'BCturc of' this ooC'.ol i!l qu:mtity. Later. how\;.'Vor, thero

-4-
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o~t ~ou-~ts. ~t0r ~~r~ful cnnsi~cration it wns ~ec1dcd

to n.Jopt the> 45 c.-....liber r,tL"l, \7h1cl". coule. be :'lou-~tetl on tho

~oclcl 19::l5E rnil=.y count alr~::l.dy de\"'clop.::(l.. This '\'laS

(l.r)nc, t!lC :::lou..'"'lt 'bei::J.p,' :lOt7 su'bsti tutc st.."l.nd."J,rd unc'.er the

fied il~ the powd.':lr CM;:IO';!". its dc·si-_::ln.tio:-, bcin.:: now

Mark VI !~o:'.cl 3A2. Its I""'_,,-",:c wi. th the :Pt" 'Jscnt 26o-poune.

A.? prt)j('.c';.ilc is. 27, 5')!,) ;,":'.rds, ,lith the new 26o-pou..'ld scci-

s!lcll T2 ~'3,850 :r._rd~. ~!c st-..nd.."1.rd cC::lplcte round h......s o.s

yet bcc:l r'_f:opteC'.

12-I:1Cr.. Mcrtnrs

i I
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Ix:. rcsoonsc to n.!l ur/';O!lt 'lcr.l."\.'1.d for 'b.C.:l.vy i"1-

direct firo wcnpons. ninety-one 12n 1Q-ClJ.li"!:le!' Se'~'\const

Mortr:u-s 'I7cr(' I:loll"lted on rn.ilt'll".y C".n::-riae;os (lurir..,,: the World

Wnr. The' l'f'.ih:ay c"~r "l.::~.'::' the s~te!1 of x.ch.1r,\.;C' arc

idcr..tic,'l.l ':':"it~ tmt of the 8 D R:Lil~- au.... MOu:',t. Moc1.el

Ina. These ;1ortnrs htL'I"e :'\ 360° fiC!ld. of' fi't"c nt 200 to

65° clevr.tion. ~~ fire a 70o-pour.~ projcctil~ ~b~ut 15,000

This ho'!Ti tzcr ::'s 20 c..-uib.:l~·s in. lCIli:;th 311'':. fires

n 70o-pound projectile ~l,OOO yn~Us. T.~c. ~ount is a war-

ti::lc project, but it nov~r cccr/:Cc'l ~~ro:::l t~le O'qX!riDcnt'l1

stobc. Lack of stnhl1it~ led to ~ disccnt~~ce ~f its

test ~s '\ il"witzcr I!lQUnt :'\."lQ. it -:r..~ usod for t.~e sn Gun

6135
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Railway l:ount. :.n.926E. now the e" Gun ?ail~; Mount Ml.

~ilrt~er development of the 12" railway ~owitzer has be~n

susp~nded as there has ceased to be a requirt'.T:lcnt for this

weapon.

Sliding EaUw:<l.Y Mounts •

During the '\is.!' a n'Ul:lbcr of 10" a.nd 12" gll.."l.S

were 1"0UI:.tecl. on rr'.il":"1Ry caJ"riages of the ~liding t~':Pe•

Thes0 ~~rriages ~cre a S~~eider des~5~' pro~uc~~. under

the prcsc.u;·~ of urg~nt ~ccczsity for mounting certain

artill c::;'·. Th0.zC :o;ount~ ',1C'ro c:xtl'cmuly sicplc. havi~

!.
The mom:-ts,

'.

•

...hic!J. 17crc vcr,,' stroIli:. '::ere lo':Vcred to t!J.,o track, and

slid "bacl: s·overal feet rm firing. A spcei:"l.ll~' p!'eparcd

tr&.c'-': \'1'3.$ ruq· irccl. :'.nd the track baa. :to Or! curved. to

p:-ovidc trn';crsc. The'S.' mount~ '1·'rc rCl""..arkably :atisfac-

to!'Y in '".se, and. '7er'~ "dl li1.;:cd. by all '!'rho scrv~d nth

thCCl. Theil' construction. hl?\.ev\J:>". I'lad~ them U1l!"'..u table

for firing at moving tarGet~. for ~h~ch ron~o~ t~c ~ounts,

toc:ct!'1.er '\Vith the 10" g'ms. t7,~rc scrapped.

ar~ in store for possiblo future usc.

Tbc 12" guns

I
I
I,

.I

J
L ,,-- -.

•,' ~ ,-..z,," ",'--:.:' ,-:',' .,
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II, w·~rc N.50 constructc..'Ii dnriLg the war. by the- Navy Dcpai-t-

mont ar..d lntC'r t'1knn ove:!" b~ tl->o War Depnrtmo'"!.t. The {;UD.S

weTe equipped uit~ cradles ~d recoil m~chani3ms ~d could

be fired from 00 to 150 cleva-tio::!. "ith no sp~i3.l track

CIIlpl~ClIIcnt. in t7l:lieh C:l~e tbe :lIO"..mt~ moycd t" the rGal'

on their trucks wi. th -:lr'lkcs sat. The gI:lI\~ could be fired

~oo :'ro::l lac to 4SO elevn.tio:l. prc'..-i.dod :\ s::>ccinl tra,ek

C'::1placCtlent. A.11owing tb,=, guns to rceoi:!.. into :\ :!,it. ~

constructod. As in the CC\!l~ of toe 10" :;> 1:.:1 12" ::l0UIlts

above mC::ltionC'i, tho limited tI'{':~er:;a of the-so 14" mounts

rendered tham umraitablo for firL"'ll; ~t no~ targets.

':i!b.e mo'lmts ..,era t!lcroforo fin.<u'l;y sern.pped and tao guns

. I .
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pl~ced i~ store f0r future usc.

12-Inch !Ailwa.;,r Gu.!l.
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This mount wns lII.."lnufncturcd during the 'I'1~rld Wnr

froc cicsi~s of tbo ~r('nch 305 Dim R.."\:'..lw.y' Mount. It counts

n U.S. Amy Gun ~~do1 1895 t~cn fron fixed ~~r~i~~cs in tho

h.'1.rbor defonses. When fired, tbe mount is sxU!"cd to a

structural. steel p1,\tfoI'Ir. ~"ld \7od£;cd up to reno'v"c the TTeigh~

fron th~ trucks. Trn~cTsc of ~~ is 10°, tbo ?lcvntion 38°;

rnr.ge, ...,ith 700 P"un,'i projectile, 30,000 ~'l".rds, nnd r.\tc

of fire one shot in ~hrcc minutes. ~herc arc 12 ~f these

:JOunt!." in s0rvice•

i
:. 11 •

" ,....

51, 9tntC~ i:l C:fcct that the dcsi~ of cc...~i:lf!:es for super

gll.'"'lS "should be studied with 0. '\;'1ct:' to obt1\.in1J:,; n u.~iv~r-

s."1l. barb03tte mOlUlt th-'1.t could. 'be emplncod. it:. the presc-'lt

-1~
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rac~~ •.~a ro;l~~s of R IQ-inch

Dis:-.p::>c"1.ring CnTricDCl,

Since

l
.-{:

:~
!

,~-. The rcqnirr=.~~t for ~t,
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it ~P!'~'!'~ !-n.~t t~is is t:J.et lr..rgest ~o'"o1i\ n~Ullt practicnblc.

nond t!lO :-:-:tc cf f:!-Te· ~!:' o:".e !':!":ot per r:.in'l:.to::. The cr\rri:-o.ge

.;

I!'. 9"J.Ch
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The nount cn.!l nJ.so be; run onto 1'\ ;'r",pRred cop1r.CC'!:l..:nt,

'I7hich it i s ~nticip:ltcd. \,;i11 bc tho usu.-c1 r.:ctl:od of C!:l.-

,
,"'
Jr. .~

~
... ~

E'~
" i
.~ ~~ ,.~
.~ '.~

•

. .'..

p1oyil"'..g this piece. 'i'hc virtue in n. wC<.'\pon of this type

is that Hi th a nuabcr of prepared Cl:lp1n.cC:.1f'ntsnlol"'.t=!: the

scacOl'\st n.dva.."ltage C:L"'l be t:J...~en of its r;obili ty to pro-

vieD ~p10 clcfunsQ I"lith r elRtively f c.~ glJ..'1.s. Four of

-13-
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S:::'CTION G

S~COAST ARTr·T.ERY

For thirty yc<~s prior to the ~orld War, our

seacop.st artillery was t!;.c nost highly '='_cvcloped materiel

in our service. Eve!!. no\? guns of t:J.is era arc the only

armament in~ of our seacoast fortif~c~tions. They

are notable for strength <:l-"'ld durability, a'ld (except for their

firiDG devices) for reli~blc functioning with linited

upkeep. These favorable characteristics are now nullified

by their lack 0: sufficient range for pro90nt requirements.

The two models (of this ~criod) to he described

~re representative, and are scone:; the :Jost ·usoful of

those still in service.

,
J,'

i
~,

;

L...
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The gil DisaP!Jear;ng C&-rir'.gc, Model 1907. Kl.

mounts a 4O-calibcr 141' Gun. wh1ch fires a 1560 pound

pro~~ctilc at a ~zle velocity of 2170 foet per second.

n-ith a r~o of 21,200 :r.:.rds at tile oa.xi.rnul::l elevation of

200
• T".ois cor.::p:..rativoly ~ort r.:>...'1r,O is due to the U,l!li ted

ele>ation. which vnll be discussed. below. Tr.1.versc of

the carriage is E;1'.L.£'rally United by the empla.cel!lcnt.

pri!1CIplcs.

(

~,~ .....~
,··~.I" ......... J --.. - ~ •• ,.;.. •• -"' ,' ••.~. ,\

ir.g cnrriQ€e i~ other !lA.tions bc1n,: ro-ra.'1(;ed on d11'fcreut

The Ba:f':f"1l?b-ton-Crozicr ll9-'\ppcariDg carriage is

pecu1io.rly Acerlcan. the sc.'\tterei examples of disappear-

Oar disappearint:; car~s. of which the above
~

t doscriboo. Hodel 19O'1X!. is tJpical. CA1'l7 the gan at tho

L,..-----
"

, ;,,. .... ~;:;.. _. I •

j
I
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uppor <.lnr:s of h...o.Vy l.;uD l...:"J'or:.:, 't~, .. fulcruns o'f \'1::ich

hoaVjO C')untcr\7eiZ.,ht. Tho ~ is lo"\~.od in thl:' conveniont

recoiled position,'afte~which t~e cnunte~lei~ht 1s

t\l.lo-.;cc. to return the~ to tho firillb position; it is

not necc9S.:1.ry to depress ,~ to lORd. Th,,' rcc"n not

a.bsorbed b,lZ the cou.ntt.n1ci";ht is talccn up by oil cyli::l-

der!:, but n", r~r)orato":' cylin(1.ers ~re required..

This type I')f co.rria.:,;c afford!; cn..-dcruz:l conc~-

oent lro~ ~~vnl obscrvntion ~,~ ~nxi~ ~rotection froc

1011' ::ul(:le firo. Under eodem conCl.itions, however, these

rnm olcvntior... r.as ca:usecl. its :'\bo:'c1.o::mc.'1t :'\s 1\ t~c for

future c!'!.I.ufncturo.

.
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The 12ft Mortar ID912. on Yortar Carriage Ul896.

MIII. 19 15 calibers lo~ ana. f'ires a 700 pound projectile

to a maximum range of 17,900 ~.rds. Other weie-..hts or

projectile are also used. the h~viest being the 1046

pound with tl. maxim'um ra.nge of 11.300 yard3. The other

models of' mortars 1:1 ,?ur servic~ nor» only 10 calibe-s long,

and h:'.ve raT'4!:Cs of 14.600 n.nd 9.200 ynrds with the two

proJccti1~s named. Yortnr projccti1~s nre deck-piercing

rather than nrDOr-piercing on neeount of' their steep anr~c

of 1":\11.

Our SN1Coast :!IQrt."U" carria~cs (except the lost•.

tho K(908) :l:"~ neither b3rbotto nor d18ll,ppcnrUlg. but a

at is u!>p('r end. with r ..-eol1 cylindo:'s behind the trunnions

nnd eount~r-rceoU sprin".'PS below. The mortlU's Bre amplncod.

in pits 3nd tire bot'lfOc·n ol8T::J,tiont: of 4050 ."lJld 550 or 70~

o~. The l'icld of fire is covcr~ in n. Bones of: zones.

'!'he 411'1"orcmcc betwecm. lIlOrt.'U' firo :-.nd direct !ire 18

one or ecvoMl ~ tioDt\l wespts .:r.d t7P<'. or projoc:tUo

in aneh ca1i~tlr ]mvo 00«::1 o.d.opttlCS. !'or CIOCh. of CIQ%' older. '

ac.acoast CUU. 'l'ho~ 'bImdllDc. I\Dd. RIIP17 of' ~o

-!U'fercmt projocUlos 3Zl4 thdr propoll1zl£ dnz1;oe a.t. tho

,
"',.,--

1....

c
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battery become. in some cn.llos. a serious nuisance or worse.

WO:RLIl WAR

DuriDg tho World Var a considerable number of sea-

coast guns ':i'efC dismounted for uso on other carrio.ge8 o~

various types. notably the sn and 6n whccloc. mO\L~ts. an, 10ft

and 1211 railuay mounts •

One of thE:: few important develoPDents in pure1.7 •

SeacO~3t artillery, however. wns the 12ft Bnrbottc Carriage,

m91?•

1Ib1ch 1s a 52 to~ gan or 35 callbcn l~h 'tu!ll\,. like oos~

polmd.s I'0r sqaa:'O 1Dch. tlUh the." 900 pound pro.1octilo the

1

!

l
..

I.

, ".. ,-,
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rnnge is 28 1 200 ynrds a.t tho mAX1mutl ~l(l'v:-~tion of 35°; other

'Wc1~ts of' projoctilc 'I'I:IY be u~6d. The gun is cnrr10d in tI.

cradle in which nro cont.."'I.in~d the rcc,?U nnd spring rccu:pera...

tor cylinders. Elov:~til)n 1s by pow0r. or by hand if" neces-

o
s..~. Tr3.vcrse is 360. It will be notod tbnt tb:is Cf'.rriagc

"lma the first oxwnple of the, gonl'!rtIJ. form taken by post-wo.r

major-enl1bcr fixed ~e:.lt.

POST-';;AR

Mr)St of th.., S='1fl,st· develC?pment of roocnt t1J::les

occurred shortly Dftcr the World if'nrl fro!II dC!ligns initiated

The 16- Gu.c"'l on bnrbctto c:u'ri":lg~ is now used for

c."ljor ~bl)r-C.cf'cm'e o.ssignnonts ns fnr as the supply ':"Till

pcn:1t l 'hut this guo. 11nd CArritLgc will rem.~in of cOllsidor::t.blc

im1;lortnnce in 9OI:lO de!e:l.SCS for some tine- t'" en:!o.

~

;,
• , • 'I k~ .,.. ,~
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Tl.c 16B Disappc:l.ring Carriagl.J, ?Ll917 , is tho high-

est ~c. final dCTclop:::cnt of the dls.::.ppcaring carriaE;e.

Only one 'Was bUilt. An attt;I:lpt 1'1aS I:IadC! to attain modern

high ?levations, and in fact 300 'C'/S.s obtained. The 16" Gun.

Ml919, :rll1ch is I?ountcd, is a 50 caliber gun firing a. 2340

pound projectile, and the ~levation of roO givo~ by the

carri"1.ge rosul ts in 0.~ range of nb"ut 43.000 yards,

u:'lic~ is "111thin about 7.000 yards of the IJ1.'LXi:!ruD ra:;ge of

this gun at &~ clc~tion. ~~cruvcring is by po~cr.

Th~ c..'U'riagc c ont.'\ias no inr.ovFLtions of design,

the ex:pedie.nt of '91a.cing the recoil cylinders in the counter-

weight. ':7hich "liaS tried in sone 1.'\te prcwar disappOl'lXiIlb

carriages, not :eing resorted to. Its high nnxL1UC eleva-

tions uero obtn.ined "0)- using the' ut!:lost design ci'fort in

the proportioning of the vnrious pe.rts of the carria.;;e. It

does, how.::vor. c,:,-ve the unusual feature of overhead cover

:for the gun cr~. a !:ID.~ter 'I:lhicli ~~." baG. sone discusslo:l

of late.

-7-
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16" Ronher. Ul920. is our only modern harbo;--defense..
weapon designed primarilY' for hig:;. angle fire. though sOl:le

of the 16" gun carriages to be described bave ectual elevation.,-
The carriage is quite s1milar t9 these 1611 gun carriages. The

cradle with ~ulic recoll and air counter-recoll C1'1in-

howitzer is a 25-caliiler weapon. which is carri€'d in a

ders ano. to which the ~i86e ;:an give elevations of

from -.,0 to 55
0 and traverse of 3600

• It fires. a 2100

pound proJ-ectile to a maximum range of about 24.500 yards,

the weight of propc1~iDg charge being only 296 pounds. Tho

howitzer is elevated. t£aVcrscd and loaded by electric

(

-------- - ---
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po\ver and the op~ration of, the breech block is :tssistcd by

compressed i~ir and ~rines; but in case of failure of the

pO'l1cr or air :3Upply. all these operations can be performed

by hnnd.

The recoil system of a barbatte carriage, such ~s

this, is not as readily exercised as is t~L.t of a dis~ppear-

ing ~~riag~. The l~tter may be tripped and retracted at

will. nnd th<:: recoil cylinders rmd other ~.ri;s examined in

both the firing aad the recoil positions. To give modern

barbette ca.rri~es hnv1~ air cour.t~r-recoil mcehcnisms

t~is val~blc m~~s of i~~~ring continued serviceability

over long p<'rioQ.s of infrequent firing, ordc::"s have been

issued for the p~liodic exercise of the mcc:U.U\i~s. This

is performed by cl~ting the piece and ~dually r0lo:l.s!Dg

ti;1c rccuperntor air, 'R'hich 11.:"\s Do narm..-u initial. pressure of

2.000 pounds per square inch, until the position of full

rocoil is I"C<'1.Ched. After the phton rods and other u~ly

iml.ccessible p;~ts b......vc been clc:lncd the air is rcplnccd.

u~"llly from bottles. '\Vhich returns the gun to b..,ttc..-y.

While upkeep of certain vit."".1 p.~ts is ob.iously ('.d'"n"~tagcous,

the exercise itself is of &r~t ~ue to n little-used

mechnnism.

i

. 1"....-
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The 16 11 :!kl.rb~tte Carri.-.gIJ, lO.91~, AD.. mounting

tho 1611 5J Caliber Gun. lIP.rk II m. (Nnvy). is the st~d.D.rd

.. -

hl:<TVj- SOO-':ClaSt IIlD.tcric1. It i~ qUite si.!:il:u' ~o tho t'191~

.;' ·1
,r- ,f
,~ I

Carriage Miich 1!10000"'lt;: the 16- - f'J CfIl.ibcr Gun. !Q.919 IiII,

or )0.919 j(III (Army'). the principal diff~rences being that

th~ latter c.-u-ringc pCI"!:lit~ .:l.~('J.~.tion 0'£ 65°

ocninst 550 for the forcer. tUld t!:lc two d.iff:::r in the

, "¥-.

• _•. r,-' --'., .

-1~_

ing Rnd man"uvc::-ing arc porforI:!ed cith0r "':Jy power er by

h.:'..nd. .A. n't1l:lb~ of ~oth types ore in s~1ce. 'D1e J.:r:;q :'J:DD,

using a. c!3B.r~ of 832 0 .nds of powder, :fires Q. 2340 pound

projectile 49.200 pu-ds at a muzzle veloei~ of 2700 f.s.

!"CC'.lpc:-ntor cylindors. In each, 3.3.1 t.lte op.:!rotion!: of load-

-p
to

I;ij,'
..



___ . ..__ ..~ ,'- :.,-.o;"~"'~__

With the s<,\;ac ch..'lrg~ it fires a 2100 pound projectile 44,700

ynrds nt a muzzl~ vel09ity of 2750 f~s. The Na~' gun uses

a c;:h~rge of 6':'2 pounds, fires the 2100 pOund projectile

•

44.700 y~rds at a Duzzlc VQlocity of 2750 f.s. These ~~i-

J:leI!l ranges are nttnincd a.t approximately 48° =d 46° in the

Army ~d Navy ~s respectively.

An idea of th~ l:l."l.g11itude of the weights nnd forces

involved i!l r'. cnrriage of this c:uicer is given by the

Weight of gun ond c:'.rri36c ••••• 1.100.000 lbs. ,n~r-

400.000 Ibs•• nonr­
,~y

. . . . .

. . . . .
Total trunnion puJ.l

Wci~ht of rreoiling p..'U"ts

Add1tio=J. carri~cs. ID.919ln, mounti!l(; the Navy

gun, 'U"c ma:mfacturcd froc. time to ti:le :'\51 need arises :md

t'ts ;'unds 'hccOl::e av:lU~blc.

The ~ve 'lre all purely sc..",co.."st ~so However.

the Co.'"l.st Artillery uses ~s ScacOllSt guns some pieces l:1!:lich

~' --­
I

. ·1
i,

•

...

were pr~'U"i1y dc~ib!lo~ for ot~~ purposes. Among t~ese

arc the 8 11 B:1.;"botte Cn.rrin~~ lq.. moun~i::lg the aft Gun. Mark

VI. Model 312. ::md the 155 Glm, Ml.918, used by tMCtOr-drnwn

batteries•

I
I

j .J_ -11-
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The 8 11 :Barbette ~rr:iae:e Ml is 3. by-product 0'£

tilo Bit Gun Pailway Mount Ml, bo;;inc, in a:ffect the ll'l.ttcr

DOunt 1 ess t..'1c rnUrcnd car. A liI::lited. ::l.Ur'!bOO' of these nrc

8a Gun, l!ar1': VI, Model 3A2, whicl: is Jl 45 c.:-uiber NRVY

Gun sligbtly oodi:ficd in tb.c powder ch.."lObcr. This I!I3kcs

czccllc.."lt l'1ediur;; caliber sonc:on.st ::lc"l.tericl•.3nnge ;;it~

'--.", .

,-

the present 260 p0und A.. P. proJoctUc is 27,690 ~.

nth the Ilm1 260 ?Ound, scci-AoP. :proJcet~le 31,700 ynrds.

IUld \'Tith the 240 pound H.E. Shell Ta, 33,850 yards.

-------,--------
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This is the standard ar=cnt for tractor-drawn

Coast Artillery Regiments, o.s Vlell as the st:mdard heavy

field gun used nos Am:r Artillery. It is the same as the

155 Gun used dm"ine; the World War except for modification

to the wh~el be~ings to p~it high sp~ed towing. It

weighs 25.960 pounds in firing position. bos.a~

elevation of 3!fJ a:J.d raa.Jdnuo traverse of 600 • ljUld fires

a 95 pound projectile to a I:I3.XiJ:nm range of 17.460 T-U'ds.

o '
In many h..~bor defense situations. the 60 traverse

is not sufficient. The En,;,""ineer Corps has dtlsigned a con-

crete cmplacOl:lcnt for this carriage toot vrl.ll allow the

whole carriagE) to be I:1oved through 1800
• To adapt tho

standard carriage to fit the CI:1placement it is oIlly

j Ii

f ,-.
, .
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neCElssa.ry to rccovc the sta.'1.dard Sp::l.de pl!'\:t.cs fran the

trails a.~d attach plates fitting tho CUXVEld ~il co-

bOddad in the conc~te ernplacCI:!Ient. A nUl:lber of these

copl!:l.CeI!lcnts b."l.ve been instnllod in tho Panam."l. Canal

DepartDent•.

. '
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SECTION H

AlJ"TL\IRCRAFT ARTILLERY .AND FIlS CONTliOL
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One of the outst.::ma.ing ",ccolllJll ishl:tcnts in the

field of Ord:lltmce since the World War is the development of

gr~~tly improved ~tiaircraft artillery ~d an entirely new

mat~riel for antiaircraft fire control.

In order to obt..·l.in high velocities, the 3° gaDs for

mobile mounts ~~ve been incr~~seli in longth to 50 c~libers.

The 3° fixed guns rf'.mo.in 55 calib~:-s in lCIlGth. The 105 -:JJ./m

antiaircarft gun is 60 cnlibcrs long. They!U'c all equipped

c
-1-
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wi th 3cmi-nuto1l1\tic breoch m(!)ChnnizIflS.,, All pr<.'sent stf\:!lc1ard

3n ~ntiairc~t ~s h~v~ rnmoynblc. cold w9rkcd lin~rs; tho

105 m/m guns. have s~ng1e picco. cold worked, tubas. A 3-

~
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antiaircraft. siDble pieco, cold worked tube with removable

breech ring is now under developmont.

All our 3 n guns (with the exc~ption of those on

the !ll918 count) fire the stlUldnrd 12.7 pound ~ell D.t a

cruzzle valocity of 2800 foet p~r second, A~d h~vo a norcol

rate of fire of 25 ~ds per minute. Their \crtical range

is. about 9700 ~rds rmd maxiI:mI!l horlzonto.l. r.:mgo nbout

14.200 ~;-ds, bt:.t the ::I:l:rlIllUl!l t1m<'l of flight of 30 seconds

por::litted by tho !lIcchP~"'lic.--u. time fuze N43 limits the verti-

~ and hori~ontDl rnngos to approx~.te1y 9200 yards and

10.600 ;''1.~·ds, a:o.d the 21 seconds of the M..-u-k III A1 and

other powder t~.in fuzes 11r.lits the r:o.Dgns SOI!low:!:n.t ::lore.

All J:odI'1~ of 3- ,guns on f'ixud mOWlts usc Ollt' ;!lode~ of

fixed .:u:ounitio!].. =d nIl on r.obilc ::lOU,"lts l'U:.other. the

dif'ferer.ce being in th" size of the c:u-tridgc cn.so. Fb:ed

guns !::nvc tho l:uogcr powder clmmb~l" ::md ir: ac'\d1tlon 3re

:::.~tcd to hif;hor vol~itics, but 11.:"0 not loMcC. to the

hi~cr velocities bce~use of thC'! erosion probl~

•

•

•

'...-!
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1:I0'=~;;; i:: cur service. the n:n,7. :.:L917U:::. l!l917KLI ,-.:1d

"1- ,
: 0(-

:1Q.i=.tc~'U\Co. Tho :.0.917 '.r.l.S fo".J:1c' c1.i':ficul t to 1~"l.d :'\t

'!".. -­
,

•

", . vn.S ::lot nrra.'1god for diroctor eontrol. 'i'hcsc dc1'octll wcre

~
,;.. .. conoctcd in tho 191T..il.

Th~ Ul917'l_'II riount 19 ti.1C' ln91" :lOd1ficd t/'l r:nko

.... f , •..-..

c.
~

l
ns d1roct~n bccOl:.:l l'l.VJ\iL."b'loJ. nr.d All the 10.917'. on
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h.."\nd :-,,.c f''\''~nt~l.y to br. ::1l)d1fiod. Tho bt.O'lt Modol of 3"

It diffors fron t..~o !Q.917JiI only in th.'\t t.ho cr.'\d.le d08~

is n~diri~d to roccl'\"c ~ ~ (M4) which i9 B~i&htly larger
•
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in c!.ln::lctcr tbn."OJ. those lr:. t:he 1Q.917UI count O-"'1d tho

t.runnions :lore oquippcd ~t~ r-,l1cr bOl1ri~s•

"1- .
4

..",-,

taDco in II. ~bU(l ct= c:\rT1.~. and aU throo ",r thoet.o pointe

.,1,

hAye boon QCCC"\I:1tod tor 1.. t:h '"17 8I\t~.toctoZ7 ncnmt.

'J!le aouzlt h. 1:1. thQ trtl'l'01UDC podtion, a no-&xle tr:d101"

t -
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equippod with ~cur.-."\~ic ti.l"l1~ I\."ld doctric b~cs, c.....pn.ble

of ht.;t. l"1'):'l.d sprcds :lTId f:ood C!'OSs-C01ll1try uobility \"Tith 1\

tr~vcl1i~ position is 16,800 pou.~~~. T0 pl~cr i~ !iri~

::lou.~.t lo':7crcd ''\..'1d lc't"eled, uhicr. o!'0r:'\1:tt·ns c~ be pC'rforecd

in lc:;~ t~"lI'. 12 Ci::lutl~!;. ';;0 obt'lir. 85'> cl'~v:ltio:l \'7ithout

the r:.oc:c~s1ty of hiC~1. sidc fn..,cs ~.nd r~sul t."\,11t 1:"lst~bility.

prcponl1~r:..ncc 0" crCO::l": nUb pn":lm:.t1c l.qu.1libr:1.tors. ';'his

nO'J."1.t is il:.rt!,cr :1ot:iblo for the ::ll'thod of Mamli'a.cture. the

top C3rri~ :on" p")d.cst:'11 bciIlg o......l1c of welded 1/4- nickel

' .
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•
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~e trailer lo~d fOr::iJ£'d by th~ ",II A.A. Mount

K2.l2 ::lakes ~ very l;;.rgc aJ:.d. powerful. towi::l~ tl"l:.ck nec:cs-

ssr;.". Tnis. wit~ cO:l~ic.cration.s of :'lobility. ha~ 1'0-

sul ted in the dcs4;n of uxperi:!:lm:.ti'~ si<1{"lo-axle mounts.

of which the :3 11 A.A. i.iount 'l4 is the Ir.ost r,,:cent. Dt.:.c to

the weight s.".vi::g in ,1.isc"'1.rd~ne; 0:'1<' '!logic. n,s 'lVoll :"l.S

'll.'ie:ht M.Vings in the T9 Gun. :r4 Recoil McchaniS.:1 .g,nd else-

v.oro. the total i7cight of thi~ materiel in t~vcll1ng

of the~. A ~i:l./de a;,ue !:101Dlt of th~~ light 'lreight is

by n towing vc.hicl~ of s:Da11cr sha. Exc~'Pt for the RXlo (

.-
\
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~'.~. . . \ '. ',.
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lI.r!"angemcnt th(~ g·mcral scheme of con'Struction of this mount

is the S;'l.me ....s that of tho ll2.\2 some diffcreilccs bel:og that

the top carriage is lo~er (the trunnions being pl~ced at .

the breech of the gun inst~d of ~ short dis~~cc from it.

......,
'- \
..... "."",
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and vnriaole recoil being provided) ~~d the four outriggers

arc shorter .!:.Ild in two sections each inste.."d of three. The

T4 recoil ~ccb~lsm is d~signcd for fnbri~"tion by ~~lding•

Anotiler ~pproacb to the :problCl:: of ImlXimum mobility

~s t~e 3" A.A. Gun Truck Mount Tl. uhiCh consistc~ of a gun

mount built a~ li~~tly ~s possible and mounted on thc chassis

of 0. Gerrord truck with the u~m.l nr,.ar.eomcnt of outrigger~.

Tn,") pcrfo~1t!.-mCt' of tl-Jis ~ount o.s to ::;"lobility ;ms excellent •

but cert"lin other cCi'lsid<:lratio:"1s. C'.':lOllg w!1ich mtS the fact

th~t the truck ":7r'.S alrmy:o required o.~d ':T.".S !lOt n"V'r'.ilnblc

for gcncrnl usc bhUc the gun \'m.S CJ:Iplaccd, led. to its ro-

jection b:" the using servico•

A ~cw y~rs ago t~cre 'l'-1.S prod~ce1 for the Field

Artillery Po ~~ttcry of BAll-purpose" bUDs. consisting of

guns ....nd :Jounts ndnptcc. to ever.; =,rtillcry mission tlithin

their Cl'.liber. incluc.i:'lg ro::tinircra.ft. An BCCOll.'1t of this

deve1op::.cnt i~ given i::: the: ~ectio::: 0::'. Field Artillery

nodels•

-7-
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The 105 =-/m An~-ia.irc:-:Ut G-.m~, the standard in

this caliber and the only ~tiaircraft ~Ul of caliber

l~rcer t~~ 3 ft in our army, is a monob1oc cold-worked~

wit1l removablE' breech ring s1lllilal" to the s~d.ard 3-inch

guns. It is 60 cn.libers in length! the longest gun in

calibers over m."'l.o.e in this countI7. 'l.Ild is the l!'ost power-

ful nnti~ircrnft w~pon yet tested b7 anr service. It

firos t\ 33 pou:ld projacttle nt ~ ':IUZzle ....elocity of 2800

foot-seconds to a ~ci~t of 14,000 TU'ds or :\ maxl.J!lUm

horizont.'.\l r.utgc of 20,000 TU'ds. The r'-tc of fire is 15

rounds per mi--ute. The increased wcight of the shell pro-

videa B. l:uogll i:ccrcasc ill ~e offoctiTO vol1llllc of burst

I
I,..
.~

.t,~ ~ " I'"': ..". .. ~y ... "1"•.-,.... ,.... - ......... _$.~ ..; ..'
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and also reduces the t~El of' flight nt all ranges.

An autom..'\tic r::LlDll1~r system is provided. to lon.d

the complete round of a.mmunition which wC"ighs about 65

pounds. The rammer mcch.uism is so constructec. th.:"t the

ra.mmer bead is thrown to the roar dW"inS the recoil of the

gun. compressing the nir in the ~~r cylinder. To load

the gun it is onlY' nccessn.r:r to pIneo t!:i.c complete round

on the loading tray or.d pull the rDJC:'l~r lever. The gu::l is

cquip:Jcd ni th 9~iauto!.'!!1.tic br~ecil mecb.."'\Ilig;a which c10scs

ns soon as the ro~~d o~ ~~ition is pus~ed ho~e. at the

c~mc time locki~~ the ra;LC~ hend out of position•. During

co~~t~r-r~coil the bre~ch block opens ~utonnticolly and ejects

the copty c~rtri~c case.

The 105 w/rr. A•.d.. i.!:OU-'lt :.n r~sCl!lbles i:c dcsil;!l

the 3 ft A.A. ~cunt. llod~l 19l7MI. Like tr-e latter. ~t h~s

n s'.L.ev.;. type cradle bo.l~cbg the 6'.J..-:' ~t tl"l:l-"l."1ions. hydro-.

spring recoil I:lcch::"'''liSl:' ..nth cor,st:>r.t recoil. 800 elcv'1.tion•

3600 traverse. ~"'d indic~tors for director fire control.

lJ!TIAIRCRli'l' FL'S COh"1'ROL

Tb~ nntinircl·:1.ft probl= is "n exceedingly diffi-

'.
':.. ~• j

j

• C'U1t ono. Giv~ 0-"'1 airpl:1.I1e sOr.lC"\"Ihero i~ the s1:;r TIe r:xust

find out how for ~~ o..~d ho~ hl~~ it is. its direction

:lIld speed. "nJ. tlw!l 'l:"C nust COr.lj'lUtc toe' future :\zinuth and

qtIl1.d.rnnt el~,tion in order that at th" ez.p1ration of the

-9-

tl.oo of night fr:Jr thnt. position tho fn.st moving pl~e and
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projectile will neot ~t the &~e point; nnd ~orcover the

fuze l'r.\ngc r.lUst be conputed al'ld the fuze s~t ::0 that the

projectilo will burst at oxactly tho right tiue.

This prob~CI:! is badJ.y compl1cntcd by the ··graat

speed of the taTget, rmd by its ability to ch.."tDgC its diroc-

tion in ~ of three dimensions ~it~ V0~J great r~pidity.

This Deans that the tico elcoont C'I:.ters so wportO!ltly into

the problco t~t the cocputc.tiens must be inst1'Ultaneous

l'Uld continuous, al'ld th:>t the gun l:lYir.,; c-"ld the fuze sotti."1g

DUst be acconplisb.cd nt the ScVle !"lol:lont th"\t the coopl1tation

is made.

-l~
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Int~~sivc resenrch of this probl~, nhich be~

duritl6 the World Wnr r1..."'1.d has continued \,i thout a b:-cnk to

tho present ti~o, ~~s resulted in the adoption,of the

director systen of fire co~trol. The director, the fun&~-

ncnt~l in~trunc~t in this systcn, is ~ cooputing onchine
t

which l:ontinuously cooputes the future position of the

tnr~et ~nd detc~ines the gun and fuze settings necessary

for fire. The suns nrc continuously l~i~ to these settings

tari~ct. The onJ.j· ,.,ther c~senti~.J. pn.rts of tha systen nre

the hei;:;ht findo:-, '.;:-,ic:: c.e';7r::.incs th£ :1.1 titude or slant

r~~e of the obs~rvcd t:1.rcet. ~"'1.~ t~e ~~t~ tra"lsoission

s;rstill!l \;~ich ;,.'Ut(;n;,.tic~ly 'l..'1d continuously n::l..:"cs nvail~ble

~t the ~lS the pl."l t\Ild fuze ~~ fUX'ni~ed by the director.

Inspaction of the l!l¥out \7111 show th,...t, by ::lo"\kin,z usc of

junction boxes ~'ld. oulti-eonJ.uctor cnbles, nIl the neees-

sr:t.T'"J interconnections in t=c systcn nr2 ;,,"\de in 0. re.-1.l tive-

ly sicplc ~"'1.ner•

•
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It might seem that the director MS I'.n impossible

task in 3.utomatically computing the t;\rgct I $ future posi-

tiO::l at e"'ery i::1stnnt aDd the gun a.~"to. necess"l.~r to hit

th."l.t position. ~d. :'loing 1t without the conmw.Tltion of time..

Nevertheless this is don£: nnd. b;1' t::'c npplic.:~tion of com-

~~.tivcly simple ~~~~~iccl principles. In our present

stnn&~ dir~ctors. tae obs~TVed motion of the target is

reproduced on !l. s:nnll sc:1.lc t'1itldn tht: instrum·.,nt. its

direction nnd s~cd determined by rcsol~t1on and measure-

mcnt. and its futurc pos 1tiOD faunii by :J."'P1..vin{,; to its

present position the displnccmen~ found ~s n product of

its'speed and tl:lc time of :fli&ht. Rft~r wrich the gunt: "

! .
,j

j

-l~
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nnd fuze dnta corrcspondin~ to tDis futl~C position ~rc de-

termir.cd by 11 mc.;ch;'.nism yrhosc vr1.rio .. ::; p',l.rt" reproduce

~ec~~nic~lly the essc~tial clGcents of the firi~ table.

I
~

'.~. ~
i
~"' ~
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The pc~rts of the di;-ector being intc:rcol'.nccted by ,gC<'"l.r

trains or otherr.isc, once the m£l.C~in0 is in oper;"\tion it

giVt;ls results -:<ithout any time l'lg. Thu d:lta :urnishcd

by the director nre inst1l..."ltly s!lOo;rn :lot the guns•

~nQ first mOQe~ directors in our service, the Ml

and. MlAl, t7·~re of Vickc:rs (Eritish) design =1. m.."J..."luf"l.cture.

Since tt.c produc~if"l!l '.>f the fir:.t succcssfu1 American

director, tho M2, b~ the Sperry G~cr?SCCPC Co~p.~, efforts

h?~e bcc~ cir~ctod to~.rd 3 :.imp1e~, li~~tcr, nnd 1e?s

expensive director. Tr.o present sta"l&~d in:t~cnt, the

L.r4, is rt rl'markablc E::x,.....mplc of th.::!;c qualities•

-13-
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Thc size llnd 'rTeight of e."l.rlior diroctors Jl1n.do

necessary epcctal provision for their use ~tb mobile

b~ttcries. For this purpose the phe~~tic-tired Instru-

ment Trailer Ml wns dC'1clopedj this is 'lupported "b~' Ieve~-

Iillg scrc..s ..ho::::. the dire-ctor. por:n,mciltly fued thereon,

is in usc. Power u.~its ,~d ~blc reels ~rc ~so permanent-

ly mO'l.'.1lt ..~d.. ond space i~ available to carr.f the height :find-

or ~nli. obscrving inst::-umc-nt!':. While equal in l10bility to

the guns in the bnttery. this trro.lel· I!la.dc ncces;:..~ry an

adc..ition..-u tor.in-g trJ.ck ns pO'\7crf'ul :\s those for handling

the :;uns. ~hc b.tcst m.roc'tors M3 D.."1d !!4 cnn be man-

h::L.....dl"d ,..,no. cnr-ded in C"-cU'go trucks; h~ncc the Instrtll:ler.t

Trail er ;.a i!:: rd.;.i.indd o!lly for U!;O ni th the earlier Diroc-

tors :.n.Al and M2.

i
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In operdti:'lg the director. th·~re is one quIlntity

which must be deteminod Llc1epf!nilev.tl.y ~d th:'.t is the

height of the plaTte. The standard instrun:cnt for al ti tude

detcnli:!l".tion is the Eeight Find~r m.. This makes use of

the ~'1UI!:~!l faculty of st.::rcoscopic vi ,do:l OJ" d,~p~h percep-

tit)n. sprl;3.ding th", f)ff~ctivc distf'.ncc ~JC·t·,~CCl1 tilE) eyes

to 4 ~ct~rs. the ~asc of the instrt~n~D.t. This 8xtcnds

c'.epth rerccptioJ-: to so ,:;::-c:'lt a ra.-;:.;.:. that it is ~(lssi'ble

fOJ" t~e 0lJcrator to ;nal.-" ....~.se o:i" it in placing th~ ilil."lgc

height finc'(~r is sir.lilH:' in E'P"P(':>.r~·ncc tC' the coincidence

is,J it is made to indicflt<: :l.lti.tudt;. '?1itl:. ~ c:-:.refully

scl:.;ct~d. :Ula. tr.:;.in0d obs:!rv~:, its ac.-:ur-1.cy i.s cC!D"Pc'"!.I'able

to th·"lt of the' c(J timot.~r. n.n<,t it possesses +;hc c;r·~at '1.d-

-1!>-
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One of t~c older ~ct~od3 of dct~~i~,~ the

hc-i.p-ht of t'U'get invol't"'ed the U!;C of t\'10 in':'.tr..·;:cnts

I

for I!:c,,'l.~u.r~::~ thc hClr1.zont~ll -..nd v':'rtic:l1 n."1P,:l~s of the
.;

obteincd on the C'tncr ln9t~cnt :'U"C' :::ct off. indicates

mont~ nrc 11,;bt, sim'plc, "'.nd trou"olc-f'roc, In:.t thCl"C is

tho obvious dillB~:ta.:o tlnt thQ)" ...~r b~ t~:in,;

d.11'forent ~rgots. nnd f'urthC'r d13:.;dV.')Jlt:~8 "\1'(' tho tiJDo (

i

j~..
~:.~-------..
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required to occupy the baseline, tr.c necessity of maintain-

iug co~~ication between its ~nds and th~ grcat~r ~er

of blinding. The altimeter is, therefore, us~d only as

an auxilia~' instrument to the st~reoscopi~ height finder.
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or as a primary instrUI'Jsnt oIll:,- when thc-re is no height

finder available.

The third ossential part of. t~Cl firo-control

Sj-3tem. the data trans:lbgion ~7stem. connects the hoight

f:Wder with ~he di:'CCtor and the latter with tho gena. An

so-called bocn.usc no lIk"'.ttcr llbILt r(,.lAtivc poBitio::J.8 ~c

vari0U3 traDSIli t ting and ind1e."ting j)lU'ts ~ beve boen

-17-
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placed. in when not in operation. they 1IIImcdintely aSlI'UI:1e

corract repORtinc positions when power is turned on. The

systQlll ts ~ adaptation of Do commercial one used in COlll;>&S8 re-

p..~era.etc.and depends for its operation on the wcll-
~
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known doctrical la'"S concerning the fo~os acting on

conductors in mngne>;le flo1ds. Il:. brief. tho t~Smittor

~d indicntors or rocoivorc are 'basicnlly Ql~c. ench eon-

81sting of 11 8ID9J.1 'bipolnr 3-p1"~"\sc I\l terDator. tho ,tator

of wolcA is ~itcd fron eo~n source of ~lO volts,

singlo pbaSl., 60 cyclCl ::\lkrnating current, 0.- the~

mcnt of rotor nnd st~t~r ~~ be reversed. under these CO~

d.1Uons, ~ angul~r di~plncc:aent of the rotor of one unit,

as the trn:'l.Smitt,',r, will be trAnSmitted to ~d duplicated

by the :-ot,)rs of the other units if the lRttcr ~rc free

to IIIOVC.

D,)CCSsnry Cf\blC".... source of powe~. bullt-in trn::.SllIitt9rs

in ~c :C"if'J:l,t finder n."1d dlrccto:-. :l. IIIl'I.1n ~t1on box, ~

n gan distribution be:z: nr.d cl~tio:l, asbmth and faso iD­

dic.."\tora for 0flcl1 con. In opoI11tion. the diroctor auto-

transmits 1"u.tuJ'(' o.zbrc.th, cler.-tlon. Me'. f'us" sott1!'4; to

the~. At men gun. the indic: .tors nrc gt'QI'oc!. to the

re!:p8Ctive pN'ts to b<:: cO:l.trollcd. 'l'bo director cont~

-18-
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t~vorsos or elc~tcs his gun, or 9~tS hi~ ru7.~ setter, to

movo the otho~ pointor 90 ~s tn ~ecp it in coi~cidcncB with

the first.

,
,

It C<'Ul be s.:;o-c th""t the op..:rn."ions just doscribad.

rill 't'asult it gu.~ 1'lYin,c::: =d fuze settir.g entirely under

tho cO!".t:rol of the d1!'cctor. b'ttt i.t is :Uso :"'.!'l'<-u-o:.r..t that

.-1
·1

I
.~

r. spocl~'l kind of 1'u.z", s..:tt..:r is :1C'C .'SS:lXY. ':'he cO:ltinuous

~c set"cr Me (~obile ~d f1~od ~ p~~itio~) is standard

for tais rcqnlro:'!.lll~nt. I"l t.~ls nschi"lo "he positic.n of tho

pawls 'C'bich set the fuze is ~ndlcntcd bj- [\ pointer .,.hlch is

~.' .... ~..... -..

I 0­

I (
I - b7 tur:1iDE; a. handwhccl, kcops the po';Tls 80 set thnt tho

I! ~~
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poin1;~ Mentioned is kept in c;:oi.ncidencc with the pointer

co~trollcd ~y the director. ~c round is 1n$~rtod in the

bell mO".lth nnd n.:lothcr oporntor turns a cronk one revolu-

t10n, wh!ch effects the fuze setting. If after the inltinl

settin{:: the projectile rcmo.lns in the :f\tze setter, its fuze

settinb is kept con~inuously corrected by the opc~tion

of the l!l:'.tc~:lnc h."Uldube~l.

Ti11!: deslt;n of cor.tinuous fUZB setter mll take

o.n,.v 3 D =un.1tion. it bflin{; necessn.r.," only to chang;:: the

setti::g IXl,"ls ~d ~~du"l.ted. dial to nc.coJ:lmodAte diff'creIlt

fuzes. ~is fuze setter tUSO has the L"ld.icator bull t on

and directl:J' goarcd. to the setter IT.cch..'Ulisc and thereby

not requiri.:lg n C )!'-lll3Cting shaft.
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The r:l..et~tion of ai:-planes fro~ the sroul'ld at

night pr~se:lts nC,7 problems 8.'ld requires adC.itioro.a.l ~pparo.-

tug. To locl'.tc pl..'\D.CS flying at hi~h speed. in the d.."I.rk

appears ~t ~irst t~ougCt to bc n problem incap.~ble of

sol1~tion. EO\7\Jvcr, a spccinl n.pP'\ratus htl.s been developed

by the Or~llce Department for loc."'!.ting a~rplnnes by sound..

This instl"lUJcnt. c."'..1led tl:.e sound loc...tor. indi~tes the

position of the no,inc plnne ~~d tr~~~its it, by m~s of

Co dnt'l. tr:J.Ilscissio!l sy!'tCl:! simil~ to tmt used bc-t'7cc!l

dir~ctor ~~d gur.s, to the .s~~chlight controller'uhich in

tur.: tr~smits it to the sc:u-e.".'1l:t.:;ht. The latter two in-

st~cnts nrc ~~~ccr cqui~ent. Wh~~ the ~gct is

il.lUI!iin..--:.tC'Q., it is tr:u:kcd by the .Urcctor >lIld height-

finder anJ. f1ri~ conductod n.s b~- d..':J'j,

~e co~letc sound locator con~ists of ~wo parts, .

bct~ D"lun",ed on the sn~c treiler. The first p,l.!"t. the hOr-ls.

is vpc1.'"Rtcd by two li,stancrsi orw 1'01' ~·:,-~~r hdght ond

or.c for aZi::Iuth. a::lri !}-.s the ob-rions :'ur.cti"n of indicnting

the lll.rcction of ~he ~rivin,;~ so'l.'ul.1.. Its c:.'l.".l"aetr.ristics

arc sensitiveness, obtni::lcd b~' t:t.e size l'\nd pro:l-'ortio::.i.nb

of the horns rM :xute bi:'lL\u..-al pcrccpti')I:, "lbt?-in~ by their

:3.Coustie corrcct",r. ~.s the functio:.: oi corroc tin{; for

sound l~. The velocity 'J! sound -::'cine; l~ited (.'l.bC'.ut 1::'00

feet per second) the direction ind1c~tcd by the horns is

-21-
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not tbr.t of the prcsont position of the pl.~~ but thut of

so~c earlier position., The nccustic corrector t~s ~s

or~cnts tho. g,zi.':IUth :\..'ld the o..'lgU1ar hoig..~t of the horns

nnd an csti1llo...tod altitude of tnre;et, COT.lputc:s the sound'

lag correctiC'ns to these qunntitios, and corrocts .. thoc

accordi~~y to give th~ present ~zi.~th r~d aneular hciP,bt

of the targQt. It is theso d..'l.~ t7r.ich m"o tTa'lsmittcd to '

tho SEl.".rchli.:;ht.

The sO'~"lcl loc(l.tnr e:m Ilctu..1.l1y give the ciirectio!l.

of (I. 1?0'\'"in;.-; t::I.T,,;,,,-t up to .... 1'JD.Xinu."J I"\~1Ce Df nbout 10.000

yo.rds, d.cpc~i:;; 0:1 c;mdi tions. tho~ tnrgcts have been

heard nr.d ide;:tifioo at scve:·-a]. twas this I'11.DGe. ~e

ful.t"l it f·...lrnish~s :'\TO t71thi..." pcrhnps 1 0 of true di~ection;

th.c -:rl..dt........ of (I. sf'aI"C'l;libht b(".a:1 bein,~ about 1-1/4°. a

searching c.ction of the lie..ht is nceoss-.... ry which is pro-

...'i.d"Jd £01' in the:: scarchl~t controller or ·COcp3rflt07a•

~.
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ANTIAIRCItAn M..'.CH!NE GUN FIRE CONTROL.
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All the- force:)iJ"i~ 0.1scussiO:l n!lplics only to '1Jlti-

fer fro!: 'l. soluti:)n ~.s st,.·bil1zoo =d tIS nc."'r17 5-"\ti!".fac-

tor;- 3.~ tr.r.t fo!" n.:'lti"l.ircroft Cl\!'"l.c.n. T:ds is th~ fire

cO:ltrol for :-.nti~rcr.U't !:l"'.chi.."'le :~U.LS.

to <;;he n':ct:'..r.c t."\'!"t;ct prcsOLtc-.: ~~- :\ J-1t':h spec~. n.irplnne

o.t low :-1t1t"oJ.dc. ..\ttack nvi~tion. r:hic~ is t.."lc ki:r.d '7itJ;!.

1.8 trolncd to trU.."'E: 'l.(.'l.v:\%1t..,~ C'f the ~Ullc.'t .-.n1 to 80 diroct

its atto.cks th:I.t it mll :uTivo nth tho least ~1nG

'. .
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and b~ U-"1.dor fire fnr ~~c i!lin1cuo tine. The eesonce of"

the probloo. thoruforo. is speod.

•
~

1
'.~

I...,,
I

Four eoncrnl ncthods of control havo beon developed:

(n) Ind1vl1~~ si~ht control.

(b) Indlvi~ trnccr control•

(c) Centrnl tracer control.

(e.) Ce!lt~ control mth conputec. leads.

."
~
1:,
r

,

cao of the'> ~r119st :!t'."\nS of' c("'ctblg t.!lc problCI:I

-:as tho f:"lI"\Y1\1"d '.:.ron 91lOt, dev,-,lo~ c!urlnc, t.'1C1 70rld -.u-.

It CO!l:l16~S :)f ~ front si,"i1t for the- ::cchin8 -eon: composod

of c(\nc~ntric clllp!!os .proportl")noo 1!l accorda!x:o with

9o.>Vor3l reproscntotlvc plnr.o spol!ds. I:c. US'l. the ~er c

'" ,0.
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ell ipse ";hicI:! co!'r<3s~ont1,S ..-ou.:;h17 t.) t~1C .~stiJJ:'.tod speed

r~~ si,;ht he sees t~C' t~'.I'f:et hcn.c.inr; to';M.rds thl' c <J~tor

~ •_.
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of the front si~ht ~~d on the cl1ip~e chosen. This siGht

The ide.~ of in.t:ivi.:!.u.-.1 :;i:·;ht cO::-ltrol ;",.t tIle cun

I:!·,:)eh~'.i~ cor.sists of '" s:iupl,: evr:putin,- '.loviee. usunl1;:r

!:'. e:"li:-.d,('1 '7ith cm:":"es l·-:.i:l out or.. its surface "'-"'ld :1. oov-

a."'lll spcecl of t:1(" t':'I.,~ct '·.re set i~. the front sittilt is

requi!'ec.. :.. 1::l.T,!:'~ n1Jl:lber of such Ci.crviccs hr<.'7\! been con-

service '\..'"'.(! F,:Oo(i, resul ts h.-lve at ti~C'!; 'been o":lt.:"d~cd. but

prc~ont tiDe.

•
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~ obvious co ·~s cf co~trollL~ th~ fire ~f

A."ltio.:l.rcmIt lII3Chinc ,;-uns :\t the li;:lited ~es :"l.t which

they o.re ,'sed is the us~ of tracer :lJDI:lWli tiOD. :.. t wo~d

seem at first sight th.'\t it would b03 an easy ;I!o.tter

simply to direct the IIl3.chine ~ so thnt the tr-ljectory,

as $hown by the visible trace, would pass through the

target, just 3S a stream of wnter from a hose is directed,

The dif'ficulty with this cethod is the practic.."\l impossi-

bility of telling wh:l.t pn.rt of the trnjectory is neRrest

the target. This is due to tho very short ~c .!).t which

the unaided hannn eyes eu.:c. give dopth perception. The

probllJll1 is m:\.de morc difficult by tho f~t tlrl.t the

i j
I .
•, j
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brightest p"rt of the trncc i~ th.'\t closest to the sen.

A scriou~ ~ttompt war. ~\~0 to di~inish these

basic ~fficultic~ by the prod~ction of t~o-culor tr~ccrs.

which cbr~c color at about t~e ~id-point of th~ t!?jecto~·.

The ide,'). 'InS th.'1.t the gur.ner could u!:e thE) point of cb''.Ilge

of color a.s a guittc in esti.I:ln.tin/~ '::hrtt L.ll'.rt of tbe trace

\'laS no."..Test th., target. Tr:l.ccrs '11r;ich de :!1.ot begin to

burn until at so::w di~t..'UlcC from the muz~lc of the gun

ba"'1'C n.lso·..ie<m. attcmpte¢t but neither of th..~sc devices b."l.S

yielded much suc:ccr.s. It ,').Pllcnrs th'1. t the best results

hz.va so f~,r beer. o"bt....ine:l. by careful selection of gunners

by trial, ~~d, by the ~sc of ~ore pre9ise methods of fire

control '0:' lcaa.-conp1.1.tillC instruments, :<;iving the gunner

:;.y, .:;ppor~~v.ni ty occrl.sioTlr-:l.lly to sc~ tll.C' trr.l.Ccrs actuall;r

~;ot'll'ithstanc'.ing the t:Iallifor.t ~hortc,)I:Ii:1gs of

the indivi~"l t~0r Method of co~trol, it h').~ the frc~t

nd-rnntagos of rel;.'.lirine; nc :\pp.."l.T~tus und of being in~tl'l.!lt-

ly ~vailablc as soon ~s the ~~ C~ be fired. In W3r this

Iilethod >Till prob~bl~' 'iJC useJ. ag!\inr.t the Illn.jori ty of

It sboul~ bn. !l~ticcd th~t this ~cthou i~ dis-

tinct irOIil an othc-:"s in that it does no"; r ~qui~e th'~ go.lI1.!lor

to ~ct down behind tho gun sights. As n result, if this

~et~od alone werc to be used tho ~~htne ~ mounts

could be much lotTer. Tho necessi~' of providing high. ~d..

-27-
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.a.~M,!le guns ~,s l:lP.dc the. :problem of iesigniD[; of such

mounts iDUCh more difficult, and the EOunts thOl!l!'l\.:lves I!luch

larger ar.d h~viere

posi tion to obsC'!rv€' t:!".e trnce Clf ~s firing. O:J. this

account it is new ben0~ly prcscrib~d that he s~~d up­

ri.:;ht be::'ind his bW1 ':lith his ey;)s "I.S fnr above tho line

of fire: a.~ practic."1.bl£l so ns to g~t the le."\St effect of

the ncar tr'\Cc u.nd 0.150 Gnt PI. little po..~p~tivc OJ:. the

tr.-..jectOr,re A::. extc:J.sion of this prir.ciplo is the control

of the s1Gh~s of sovoral gIL"lS by 3Il observer ~laoed 1:1.

their midst, in 'C'hich post~~o~. he is more free of tho abovo

.- ,-. ,
•.' I

I
I,
L,---:."~ _ ,
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ginnir.g of this scctio~.

The I:lccl".3Il< '~". is a s:J.:l.l.l control bo)" into ..hich

~
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... ~
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thG vcrticn.l a"').d l~t-.:rnl lead esti.J:L<tors cra."1k in their

f'<.UlCtions ,;hilc ooservi:::l£: the tracer!;, and thf.'SC l~ds arc

trDn3~itted by flexible ~~~ts to th~ si~hts of the four

....,
~ 1

.1
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"

~'-.~
.~

~
~

, ~.":~
.~ ·1

~!
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"

on nli:::lin..c; their siL.~ts directly Oll tno t."'.I"gct•

'The neth:ld yi ('lles Cl)::lS il:.cr:..bl~.- bet t ~r accuracy

th<::.n i~d.ivi·.lu",l t:":'.C0r e('\n~rol. since the lean. cocputers

supply o~ s~illec. le~d cstimr,tors in th~ barrery can be

trol \1hich requiNs no o,pparo.tus to be sc~ 'U.p. Since

,-,.pp~.ratus has to be S.lt '~p 'by this ncthoc-, it is not

1.,.,
.'- !

usci'ul 0'"1. t~u C!~e:;, but i~ avo.il".;"] c in j:.ositioT. onl;V-•

"

.,{
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ost1cntcy.'!. 1~l.d9. ~i~ 1~ done by t:hc; us':) of ~ si.P'lple

box al.r~-::"~ describod. A s~orooseopc for obsoJrvin(; fire.

l'Uld. n ollficrc::.tir\.1. !lpOtt1."\:~ eorrc.::tor (in the cC.:l.trol box)

Anti:drer'\f't Co":.trol Sat n.

!his 1s anc:.. the cost o.c<"Urf\to of' tho f'O'Ul"

•
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It cnn be seon that antinircraft fir~ eontr01

for ooc..'"J.inc e:un!l hr.$ ~I")t bC0::'1 ~tabilizec". fl.!': to tYl'C ,"\9

it ms for nntil\irernf't ca.l'Ulon. and tho efforts of tho

Son"ieo :So!U'ds an,1 of n'Ur.lbers of interested officers n.rc

still beinG ~irectcd townrd n. run~~,n~ ~o~\tion.
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The subject of artillery ammunitio~ is dominated

by the unique Dature of t.he ammunition problem. All .phases

of this probl~ st~ fran one of two considerations:

~. The tremen~ous quantities re~uired in war.

.£.. The ~l"oblems of fl reduct ion.

Many figures have been publisb~d in the past in

connection with the first consideration. It is well kaown

that the number of reun·j,s per field gu:l per 1ay rose frQlll

8 at t.he be.3i:mg of the war to 35 or more at the end,

arti lle::-y ammuni t ion of all calibers being used by the

British a.:l4 Fre:.J.c:" d.uriDg the last year of the war at the

rate of 12,710,000 rounds per month. T11e American govern-

ment spent in t~s country a'bOut .,;2,282,000,000 for 8DIIIWli-

t1on, aDd 8..i1 addi ti<mal sum for 8IIIIIWli tion obt.a1Ded overseas.

The amounts involved were so far great.er t~ aDY of preT10us

wars that coJDt)Qrison .ort~y of tbe word is aJ.most out or the

question. !t may be noted, however, t:-J.at our CivU 'liar,

characterized both by a4vanced tactical develo~ts and by

being :fought., l1ll:e the lKlrld .a.r, ,>r1.ncipally nth IIImitians

..nu:ractured in a great in:mstrial ::lObil1zation rather than

nth peacetime reserves, saw the collsu;nption or 5.000,000

row:ds of artillery WIIIlUD".tion by the lJnior.. Arm7 in the

nole tour years.
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Anothor side of the quantity question which is less

frequently ~ntioned is the influenc~ of tac ~v&ilability

of &l'muni t·ion on the conduct of the ..ar. The fact is that

th~ increase in the ratb of consumption mention~d above

W&s uot due prim&rily to the dev~lopment of artillery tac-

tics, but r.os simply the roflection of th~ fact that

artillery 6IIIIlunition col.ll.d not, b~' any exertions, be made

,~
•.,
~
I

.~
';,
,"

i- ,".

available &ny f&ster. Until May, 1917, the shortage of

~unition hed the greatest i~luence on th~ decisions as

to ubAt operations cc~d be undertaken, and on the lossos

suff~red in the operations thAt ~e~ undertaken, and on the

success att&i~ed.

It is useless to examim tht:. tcchnical deteils of

ammunition hithout beariug in mind thu quautity in _bich

it must be produced•

The second Llajor considon..tion in the ..rom"n; tion

question, nemely, the problems of production, is 5Qme~hat more

closely co~ected ~ith the techLi~l re&tur~s of &~ition

'i hich t.re bro~h't out in the foccompc.nying reViees. The

priLcipEol of these problems ~rc, in addition to g:eat

quc.IItity:

.!..,. -
.. ~.
I
1. £ •,

.~ ..,
d.

The

The nonCOJl:ll1ercie.l m::.turc of :::.mnunition•

The dif!'1culto techniCf:.l probl em.

The excellence of lIItUIIl1,'c.ctur.., requir ed.

The manuft.:.cturing coordin:..tion requirllld.

Don~rci~ nuture of CDQunition is mcnifest

long b&fore st:rt1JDe production is begun. There being no

~ "!!I"ni tion industry, c:Ecept smt.ll ~rms :.nd cOI!IIIOrcic.l
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explosives, it is necessary for the Ordnance Department to

trein its own technicians and ope~tives of every sort.

Neither can it avail itself except indirectly of the find-

ings of industry, but must car."y on its own development work

in this extremely technicel subject.

The difficult technical problem which ammunition

presents is due to the fbcts thbt its functioning time is

excessively brief Fnd that it is destroyed in functioning.

This FJlDID!luj Hon si tUB.':.ion hLs resulted in the invention of

ingenious instr~nts for meosurinf. the f~ctors involved, but

even these c~ot bring the subject down to the level of mo8t

mE:;cht.ni~l probleLlS, in which the ~tE;;ric.l cen be examined

durirog cno. after functioning e.s well cs before. Much experi-

ment~tion to ~in the simplest b~sic info~tion is the in-

evit~ble result.

Excellence in manur~cture is required becLuse of tbe

sm! II f!:.c1.or of Sl'-fetj" !?llaced in t:t.e &:sign of UllCUni tion,

which in turn l;rises from t.ht, ncc(;,ssi l.y of getting the atI:lost

out of' it. A pcrcent~_ge of ft.ilures which might be ~lovreble

in somt.: other cle.sses of IilLteril,l could not be tolE-ret.ed in

~unition. If the c~~oneer b~s reason to believe that his

pull or. the lUl)'U"d m..~' rE:sul 1. in iIl.Stw.t dct..t. to himsc;l1'

from ~ pr~~ur&, his mor&!c ~ill be in L st~tc to be

iu.gined. Thr.t such a possibillt~· is not too remote to be

co::-.sidcred is shO'A::l by the f~-ct tb..t by I"t.y 0, 1915, 000 prc-

m::.ture bursts tJc,.d occurred in the firing of' French guns. 10

t.h£; Tenth Army Colone frOm I£y 9th to 16 of' t!J.e BCmf:: ye::..r, 76

pieces burst.

1
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As to the ~uf~cturing coordi~tion required. it is

not sufficient merely to set about the IJ&.nuft.cture ot 1:.S many

as possible of ~acb component .ith the exp~ct~tion of th&D

assembling thE:m. c.s might be ::..t first thought. Some compoLent s

are mucb 86.sier e..nd quicker to ~DUf~cturc than others. ;,,;nd it

is. therefore. absolutely D£ccss~ry to &llo~ for this in m&DU-

f~cturing in greet quantity. The test of suitebility for meDU-

ft.ctur~ in CIIlergency IRIS applied. before c.doption. to all the

st&.ndard types of fJIlIl1UlJ,i ~ion to be discussed. but tht> problem

of controlling production of the v~rious p~rts in accorde..nce

wi th the speed with which they CUl be produced remL.ins to be

tdten care of i:c. .E.r plt.Ls.

The infonm.tion given in other sectio:c.s on specific

um:nmi. tion items cr.n La; be studie4 w.L\;h sane ap,llrecit.tion

of th~ position of e~ch in the ~ition problec•

SF 6508
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ARTII..LEkY PRCJECTILES

The cissi~n cf the ~rtillery is to inflict d~ge Qn
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specified targets at a distance from the firing battery. Its

modus operandi for accomplishing this mission is firing pro-

jectiles at the target. Its efficie~c~ in accomplishing its

mission is, in general. dependent upon -

~. its ability to make the prcjectile strike the

target .hich in turn is dependent upon maximum range

and accuracy.

~. the ext~nt of the damage inflicted on the target

.hen it is struck by the projectile. that is. the effect

produced by the projectil~.

It seems logical, therefore, in a g~neral discussion of

projectiles such as this one. to consider tham fro~ these two

vie.points.

~ ANil ACCUR.t..CY.

The range ~d accur6.c~· that can be attained in artillery

fire is to a v~ry considerable extent influenced by the flight
'.

characteristics of the proj~ctiles. In considering the flight

characteristics of projectiles, lloe must d.istinguish bet.een

those projectiles _hich are fir~d from riflod cannon and those

shich are fired from smooth bore cannon •

Projectiles fired from rifled cl:l.1lJ1on.

A~ the beginning of the 'orld ~ar, prOjectiles designed

to be fired from rined cannon in gen",ral. had c:ylindricaJ.

~odles sith flat bases shieh were perpendicular to the"

i
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longituinj&l axis. ~ band of copper or copper nickel &lloy

surrpounied the body near th~ base to &ng~ge th~ rifling and

tbus impart to the projectile tbe rotation ~bich is depended

upor- to prev~nt its tumbling during flight. The points of

the projectiles ftere cgiv=l in sh~pe. the ~dius cf th£ ogive

being usually about t~o calibers. Typic~l projectiles of

this kind o:re tbe 37 mlm, 14k I and 700 l.b., .MIt. VI which be

8bOwn in Slide No. ~-l.

Sl1c:.e No. 3'-1.

Notable exceptions to this rule .ere tbe 6XIIIOr pier<:i~ pro-

jectlles fired from the l~rger c&libers cf 8ellCOf.st guns "'hich

~ere equipped .ith "f~lse ogives" or ~indshields" which gcve

them O8iv:.1 i>Cints bliving ~ rr.dius of t bout four to five cc.J.1-

bers t.S shclon in SlU.e No. ~-~.
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~ing tee Worl~ ~~r th~re w~s u continuous strivin€ by

~11 theo ccmb£.tLnts to obtE',in 1 onge I" rc.ngeos from their exist-

1ng guns o.nd this led tc cQncentr~.ted development \.urk on

projectiles ~1th ~ vie~ to imprcving their form fc.ctors, thbt
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is, decreasing t~ resistance they encoULt~re~ in p~ssing

throUl~ the eire The ejv~tages cf ~ long cgiv~l point en

projectiles moving ct velocities greeter th~ the velocity of

scu~l, were ~lre3ay kno~n frem ex~erience ~ith sm~l ~rms

bullets, ~hich for some )ecrs h~~ bee~ me:e .ito such points.

This feeture .~s first applied to existing projectiles fer

the l~rger c~liber high-pc"ere~ gULS by provi'ing tn~m .ith

false cgives cr .illjshielis. AL ex~ple of this is the 150

m/m, Model 1914 high explosive _ito fQlse ogive used in tbe

Germer: 150 m/m Gu.i:. lohico is shc\or. i.e. 511_e J-2.
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The use of such ft.lse ogives, h":.,,,ver, h£.j its riiSEl.u.vEUlte.ges

-~

-'
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&moIlg iiihich \,ert:;, difficulty ,,1' m:"l.u1'l.-ct.. rt: ~.ith the rt;c;.uire:l de-

gree I.f pracisi<.II, .:i.i1'1'iculty (f" hE..i:l~liD.g in tht; 1'id":, !:l.n.:l

~ifficulty ~f fuzing ~jv~ntuge~usly ~it~ existing t~pes ~f fuzes.

This lej tL th~ ~&v~lcp~Gnt (1' pr~jectil~s iII ~hich the b~~ies

thewselves hc~ (gives cf cump.rE.tively l~~ r~.ius. The neces-

sity f,,-r using exist ilog fuzes in lIlL.ny c:: s;;;s prevc:nte:d the. p~lnt

trun baing given as f~vc~bl~ ~ sh:..pe ~s h~S ~c~n t~ be possible.

This is illustrete~ by the 155 m/m High Explcsive Shell. Mk.

III, wtich ~~s 1evelcpe:1 by the French ~~rillg the _orll n~r ~~i

&t the time cf the ~istice ~~s ccnsi:erej tc be tn:.. l~st word.

This prc.ject.ile is she '.L. iIL 31i 'je NQ. J'-3 equippee. ",'i th the

PClILt 1let..... r.:--.ti:-.g Fuz,~, A:k. Ill.

. ,
i
I

j'

,

L_...------

SlLie !~,J. J-3
(Crc.. p~c·tc· Nc. 8403)

155 m/m High Explosive Shell, l.:k. III
~ith Point ~t~nrting ~uze, Uk. Ill •
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The tapering of the bases to form the so-called "boat-

tail", which in a general way was alread~ known, was developed

and put into use. It was found that the shape and dimensions

of the boat-tail ere quire critical and an inoorectly designed

boat-tail may giv~ rise to excessive dispersion. The tJpe of

boat-tail in use at the end of the ~urld ~ar is shown in Slide

No. J-3. The boat-tail has its greatest effect ~hen the pro-

jectile is traveling at a veloci~y less ~han the velocit3 of

sound. Its use is therefore indicated on projectiles whose

velocit3 during reascnable portion of th~ trajectory may be

belo~ about llQO ft. per second. In the case particularly of

major cbliber armor pi~rcing projectiles, whose striking

velocity must b~ well abeve this fig~~ if an~ reasonable amount

of &rmor is to be penetrated, it is questionable if any apprc-

ciable advantage is to be gained by the us~ of a boat-tail.

During the latter part of the ~vrld iar, the importance

of prop~r design of rotating bands came tc be fully realized.

It has been found that certain designs of rotating b&Lds per-

mit the l~nds of the gun to push strips of th~ band ~t~rial

to the rear. In such cases .hen the projectile leaves the

muzzlt. of the gun, the powder gases ..hich rush pest spread

these strips outward as shom in Slide No. J-4. producing

what is known as "fringing". a condition Which. if preser.t

to any appreciable extent. cau3es excessive dispersion.
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Slide No. J-4

In the design of a modern projec~ile the ~rofile of the

rotating band is al~ays carefully designed so as tc prevent

fringing. The ~ngraving of a properly desigiled rotating band

is shown in Slide No. J-5 •

1 .'-

Slide tio. J'-5

\
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The war-time developments which have just been described,

were of course carried out very hurriedly and the optimum

conditions could not always be determined in the time ava1l-

able. Since the close of the ~ar, the Ordnance Department

i
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has actively carried out ;tork to determine the basic laws

governing the flight characteristics of projectiles. In this

work considerable progress has been made Cl.i.t much more remains

to be dOI:.e.

Projectiles Fired fr~ smooth Bore Cannon.

Smooth bore c&nnon again came i~to use during the world

'iar i:!. the form of the Trench ko:-tar. The projectile fired

from the 3" Stokes Trench lll.ortar l.i.sed in our OUI. l.r~, is

sh01m in 811 de No. J-6.

Slide No. J-6
(Qrdna:lce Photo Number 8801)
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No attempt was made to stabilize this projectile and it

tumbled from the time it left the muzzle until it struck the

ground. The result was that the maximum range that could be

obtained ~it~ it was comparative1~ short and the dispersion

comparatively large.

It was realized that scme torm of stabilization of the

proj~ctile would gre&tly improve the pertol~ance of smooth

bore ~eapons, and accordingly the proj~cti1es for our ~ar

time 6-inch and 240 m/m trench mortars ~ere stabilized by

means of fins attached to their base ends, as sho.n in Slide

No. J-7 •

Slide No. J-7
(l:dnb.IlCe Photo No. 6914)
240 m/m Trench ~rtar Shell •

:r
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~e mo~t highly dev~loped car t~o shell for smooth bore

guns tl:hich 'I.e-s st8b1lize,d by t.e8.1.l5 Of fiIlS, '.as th.c. Fr.,nch

Brandt S ..ell ~"hich 1s soo:.n on Slide No. J-8.

Slide No • .1"-8

In the stabilized shells ~hich h~ve just he&Il described,

the fins cannot b~ ~ider than thu di~~ter of ths proj~ctile

as they must pass thrcu.g.t. the bore of ths gun. The efficiency

of a stabilizi~ fin can b~ greatly increased by allo~ing it

to srtcnd only a short di stance beyond. t~ diameter of 'I.he

body of the projectile. thu~ ello.ing 8 much shorter fin to

be used. This ;:rinciplt; .as us",d 1:1 l:. ..ar tu..c ;£rmaD.

gr~l18de throur Which il'l S~Oion in SLidE. ~o. 1-9.
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Slide r,;o • •T-9
Ger·~n Grenade Thro~er

!.i.l. this llieapon ttle bar.-el is attactled to the grenade and

fits ~ver a cyliLder ccntaiLiug the firiLg ~chBnisn. wtlich

is attached to the carriage shere th~ barrel ordinarily is

located. The fin~ are atteched to ttle outside of the barrel

and ~y therefore be as wide as is desired. This type or

weapon and projectile is cf course net fractical for use in

larger sizes, as a barrel is sho" alliay lli1t:_ e6.ch prc.jec:tile.

Smooth bore -aapens using prcjectiles stabilized by

means of .' i1.<s have the greet advantage over rifled :.eepons.

in that tbe~ can be ~ired at angles of ~l~vation up to 75°

and more lIi1.bout becc.m.iLg unduly inaccurate. as is tbe caSE>

\lith ri~lsd aeapons ~ben fired at angles of elevation o.er

about 65°..

-10-
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Effects Produced vs. Type of Project 11e.

Thera is no ~uestion but that for each perticular

target or type of target to be attacked, an optimum projec-

tile can be d~veloped ~hich ~ill give tbu mextmum in effictive-

ness. If this wer~ done the artillery ~ould soon be supplied

~ith a large n~ber of special purpose projectiles, many of

_hicb ~ould be q~ite inefficient for any purpose except the

one for ~hich they .ere perticularly desigD£d. The probleM

then ~ou1d be to manage to prcduce ana have &t th~ firing

batter~ at all tim~s t~ose projectiles ~hich arc suitable

for the attack of th~ Farticu1&r t~pes of targets that may

be assigned from time to time. Experi"nce bas shO',;;n i:tat v.;.der

~r conditions ttia simpl~ c&nnot be ~one. The practical

solution of the problem is to develop projectiles .hich are

fairly efiicient against a number of kinds of targets. From

this point of vie~ .e mB) group all targets likely to be

attec~ed by artille::-y projectil~s. into the follo",.ing g..;,neraJ.

classes:-

(&) Parsonnel.

(b) Liiht obstacles pleced abov~ ground, such as

bErbed .ire entanglements, etc.

(c) t,;~rmored mili tery matEorial such as supply

t~ins, ~pLir instElletionz, aircratt, etc.

(d) Armored tergets (land. end ml.vu).

(e) Above ground structuros S\.4ch ~s buildings,

bridgos, etc.

(f) Under-ground st~ctures such e.s lntrtlncbalents,

-11-i
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Against personnel in the opc~ or in "fox hol~sn a prop-

erly pl€c~d sbrapn~l is probably as e!f~ctive as any projec-

tilE. :yet developed. PersoIl.l1el in trenches &.r:o, bo..ev<:.l·, rala-

tively s~ft from shrapnel fire unless the trencb can b~ en-

filadad. AgEinst th~ other :lasses of tErgets just mentioned,

the shrEpnel h~s little eff~ct except possibl~ in the c~so of

li~bt obstEcles End m1lit~ry materiel ~nd even h~re it is a

poor sO;;cond ·... hen comp:.red to tho; high (;xplosive shell.

Furtha~ore, to be ~ffectivb, not only must t~ fire be

prope~ly adjusted for rcnge ~nd deflection, but the Sl~poel

must be burst at tbe ~rop~r pIece on the tr~jectory before

it strikes the grou~d. Tbis required conside~able skill 00

the p~rt of the ~rtill~ry~ Finally, if the shrapnel is te be

effective, t~e angle of fall must not be too gre~t (&-.y not

over 15°). Th~.s prevents the maximum n:.nge of :..ny ..ee-pol:.

from beine utilized ~ith this type of projectile.

rhesu cODsider~iions ftill s~rvc to pcint out that t~

shr&pnel is ~ther a "special purpose" ~e~;on; ~lthough the

special purpose for ,;bich it is ad3.pt6d is a very important

ooe. Even so. fthere~s, &t the beginning of the ~orld .~ the

shrapl:.el ~es conSidered as the most ~portant projectile of

the Field Artillery, it no~ h~s bean so f~r pushed aside by

the high explosive shell thet its ~bolition b£s been s~riously

considered.

Thi; l~urels for generel utili ty ~d si.mplici t~ of con-

struction must be a..&rded to the; high explosiV<: shell. This
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projt.ctile product>s tIIo effects; Jl~,mely {!.oj fr(.gceJlt~tioJl Wld

(el ble.st. The 1'0rll'er is pSl'ticuli..rly effectivE; agtinst

t~rg~ts of cl~ss (~J perscnn~l, (bl light obstucles (b~rbed

·;.ire. etc~ J. ~,nd (c) mili tt.ry IIl3teri&l ',.h,.r.:::£.s the. lE; tter is

principally derended upon for the d~molition of t~rg~ts of

clesSE;S (el ~nd (f), n~cly. structures ctov~ ground &nd

und~rground. Its g~~ercl utilit J • ~cr~ then ~nythi~ else.

h~s ccused t~£. high explo~iv~ shell to t~k~ the ~osition of

the !:lost import:::.nt project ile of th", mobile £ond Q.c.ti-t;ircr-e.ft

artillery.

Targets ..hich t..re prot",ctE:1 ~.ith ::.r:nor grcE.ter tb£.n c.bout

1" in thickLes5 c~n.c.ot be successfullJ (.tt~ckE:d with high ex-

plosiVc 5bc:ll~ Thi:c. ar=r (under I") ce.n of ccurse e.t times

be p~netr~ted b J the fr::.gmcLts from high ~xplosive shells.

end under cert~in v~ry f~vore.tle circumst~cesmight even be

~e.ne~r~ted by (. high CXpl05iv~ shell itself. N~verthel~ss.

th~ us~ of high ~xplosivc shells for the ~tt~ck of armored

tsrg8ts c~nnot be considertld ~s ~.c.Jthing but ~ rcther poor

emergency ~e~sure.

For the cttack of ~~orej targ£.ts. ermor piercing pro-

jectiles &re indic~t~a. In the dcsi~ a:c.d ccnstru~tion of

such projectiles everything e1s~ hss to be ~crificed to pro-

juce the maximum of Ulnor piercing qu.~,litiE:S. AS Co result

this t~P€ of pr~jtctile is ~ "speci~l purpose~ sb&ll ~ith

only one virtue. th~t of b~ing ebl~ to pierce ~rnor. It must,

ho~ever. be provide~. for nc projectile cf m~~ g~E:rLl use

-13-
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hf:.s C.S yet becn foun.i ~. hi ch ~';ill to ~n~ E.pprE:cH,ble E;xtent

do ~e ~ork ~tich t~ ~rmor piercing projec"ile is =esigned

to ~o.

Ancther "single purpose" projectile is th\:: canister.

This ~rcjectilE; i~ of course useful only in Qtt~cking p~rsonnel

in thE; open !:t very short rl..o.ges. It is, hOI.ever, use.l in

guns :.hcse ce.liber is so Slll<"ll (37 m/m :.:n:: 2.~4" t~·IUI. guns)

~s to preclui~ thE: use of shr~pnel or time fuzei high 6xplo-

sive shdl.

Numerous ~ther typ~s of projE:cti~~s hLve been proposed

~~j cxperimentei ~ith. ~hey h~v~, ~o~ever, not came into

gE:ncr~l use, usu<.lly bec::.use, &.lthough the:i pe;rformei. sane

specific mission bettgr t~::l one of thi:> proj"ctilE;s •. hich

have be~n ~cscribej, th~y ~ere ~eci~ejly ftsingle purpose"

projectiles, ~Il~ ev~n the nsi~lc purpose~ ter ~hich they ~crc

es~~ci~lly ~eslgne: coul~ be performei f~irl~ ~el1 by one of

~he three types of projectil~s ~hicb ~ve been mentionei

No co~si~erf:.tion is here bei~ f,i.c~ to St~r Shell or

illUI:li1ll::. tiz:g ;:,rojactilcs, ;;:.s th~se: <;.r" z::.ot iLtor.':'e:i fer

ett~cking t~rgets but rLther ~s LIl ~il in thE; control of fire,

::..n;;' :;u~ to their COIlstructioIl ha': better bL r;:oIlsid~re';' ~long

~ith other pyrotechnics. Furth~rmcre, <;.t the presez::.t time

the f:.rtil.lery E:.rms of thE; Army h!:.ve set up no requirelm.nts

for projectiles of this ty~e.

Shr:.:.pnel..

A shr'~nel con&ists cs~~nti=lly of L comp~r~tively thin-

j
I
I ,
•
i .. :, .

l ~ . " ..'~' .,' .... '~.... ~ ...... '



r--.........<'-'--.:...J:!!...:.....o.----=:----~- -

!
I

I
I
I
I

walled case in the case of which is contained a charge or

black powder which, when ignited by the time fuze on the

.... ,. ..~ '?i......... • _ "'_ 0', <

front of the case, expels the lead bells contsiDed in the case

between the base charge and the fuze. Under the influence

~
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of the baee charge and the forward and ~otary wotion of the

projectile, the leed bells are projected as shown in a general

way i~ Slid~ No; J-10.

Slide No. J -10

It is evident from this diagrun -::he.t. liS the e:J.gle of fall.

:"ncrease.1 the area covereJ. by the bells for li giv~:J. height

of burst decreases and the effccti.eness is ~ore ~.d ~cre in-

nuenced by the height of burst. l~ is thns apparent tct. ion",

shre~nel is best ~t.pted for use .i. th smc.ll angles of !:.l:'.

I
"r·,' ".: ,j,-:.-,-.~":--:~--

-.~ , . ',( - .......
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This r~sult is best ~rrived tt by using camp~~tively low

!1ngl. es of ~levetion with Eo compcrativeljo" high muzzl.e velocity.

Th6 conditions under ~hich shr~pnel ~r6 fir=d in pr~ctic6

are such th~t their v",locit:i in ell ~rts of their trtje:ctory

is e.bo"Ve tho;; veloc= '~y of sound. COIlS cquc.ntly the use of ~

l;loOot-te:.il Vtould result in little or no ~.dv:.:J.tc.ge o.n1 this

fe?ture h:,5 never been appliEd to sbrpe:.llel •

These s~.me: conditions, :toiocv",r, indicctt:: th<. t the use of

~n ogive wl~h a long r~dius .oulj be edv~nt~geous. This Toes

tried in the 105 m/m high explosiv6 shell, Ml ~:tich is shOQn

in Slide No. J-ll •

Slide No. J-ll
(Ordn:nce Photo ~~. 8399)

105 m/m High Explosive Shell, la, idth P. D.
Floze, T16.

i

I
'L

-16-
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This construction w~s found to result in inefficient

distribution of the balls on expulsion a.nd was abandoned in

favor of the older type of construction using the relatively

b~unt ~ose as illustrated by ~he 76 m/m Shra.pnel, Mk.

~

~ 1
. -e'

,.-

with the fUze which is shown in 3lide No. ~.12.

Slide No. ~-l~

-,

i
I
.\
.~-----

High Exp~osive Shell.

The so-callad high explwsive shell consists of a fairly

thick-~alled steel projectile, the cavity of w~ich is filled

". i th b bursting cbarge of a high explosiv... and f'uz.e and ex-

plosive ~rain for dotonating this cha~gc. 7he fuze ~y be

in t~e nOse or base of ~he projectile, de~endiD6 upon the

effdct t.o be produced. When th~ bursting cbarge is detonatad

-17-
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the wall of the projectile is broken inte fragments which,

when the projectile is burst in the open, are projected as

is shown in a general way in Slide No. J-13. In addition to

this shower of fragments, there is also the blast caused by

~h6 expanding gases produced by the explosive d~cOQPosition

of th~ bursting charge •

Slide ~jo. J-13
Distribution of fragments from a

hiGh explosiva amll burst in
the ope::l.•

If. in designing a hir);h explosive shell, one had onl~'

to consider the erfcctiven~ss at the targut, it se~ probable

th6t there :night be tv.o tYPt>s in usa - nall1"=ly,

(a) one desi£ned especiall) for blast effect

having 1l8.lls as thin as possiblL B:.l.d containing the ltU"gest

possible bursting c18:r-ge.

-18-
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(b) one desigc.ed espe.cially for fra~ntE,tion effect,

having walls of such thickness as wt'uld bN;ak. up into

the greatest number of fragments cf optimuo size and con-

t!>ining a bursting ooarg<:; cf such sizes es l'Iould give

these fragments tta ~ximum velocit~.

Rcwever. the ether factors which must bb considered,

such as str~gth re~uir£d tc resist the forces ef setback

in tne gun a~d the centrifugal force due to rctatien, flight

characteristics, pr~cticability of maDUfactucr'e in large

quutities under ~&.r time conditic'ns, e'tc., have so far had

such a great influ~nce th~t t~P(;;S designed to achieve the

maximum in these t~o effects do .oct diff~r sufficiently to

~arrant the difficulties involved ~n the pr~duction and supply

ct t';",;: such types. In general, hC;;t:ver, it may be said, ..hen

effect at the target only is ~nsidered, that fer fragmentation

e~fect the shells of smaller calibers (75 m/m a~d 105 m/m)

are ~cre ~fficient than th~se cf larg£.r caliber (~5 m/m, 8"

and ~40 mlm), and vice versa fer blest eff~ct these of larger

cE1.liber are ::lore efficicI:. t than thl·se .. f smaller caliber.

The effect (fragmenteti~n er blast) it is desired to

utilize and the lccaticn cf the target ~ill det~r~ne t~e

t:1'pe cf fuze 'i/hich must be eIilP1Ciyed and the gunnery technique

the.t mu.st be eppl1,;;d in the firiIl,!; :;;f lligh Explosive Shells.

The Fra._n~ Effc=ct.

If it is desir~d t~ utilize the fr&gmentati~n ~ffect,

it is important thut the prcject11e b& ca~sed t~ burst in

-19-
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sucb n pcsiticn rel~tive t~ ta~ target th~t the l~tt~r is

covered by t~e "side spray" (see Slide J-13) of fragments.

Te.rgt:ts such as persc·nnel. light c.bste.cles (barbed f·ire

ent~ngl=ments. etc.) end military equipm~nt lvcQted ub~ve

ground, c~ be ver~ effe=tively atte.cked by using L fuze waich

wiJ.l burst the prc,jectile bef.::re it penetr:....tes int.c the grc-und

(superquick fuze), and pl&cing the pr~jectile just short of

the t~rget &s is illustra~ed schematic&J.J.y in Slide N~. J-J.4.

Slide Ne • .T-14

Fregment distribution frcm Higb Explcsive Shell with

superquick fuze burst ~n impact clearly sb~~ bcs the are~

ccvered by the fr~gments frcm the ;rcjectilc increases ~s

the angle cf impact increases. It is self-evident frcm this

Slide (Nc. J-J.4), that targets in depressicns i& the ground,

such as trenches, shell h~les cr fex bcles, targets ~n steep

-20-
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reverse slopes, etc., are relativel~ safe from high explosive

shells fired in this, unless a direct hi" is scored and the

probability of this ~ust be conceded to be smull.

Targets in depressions in the ground c~ be reached by

rra~nts in the side sprQY on13 when t~ projectile, with its

axis not too far from parallel to th~ ground, is c~us~d to

burst above t~~ target. This may be accomplished in two ways:

(a) at short renges There the anele of fall is small

enough to cause th~ projectile to ricochet. The use of

a short delaJ ~Z~ (2to~t .05 sec.) will cause ~n air

burst as s~ow.u in Slide No. J-15.

Slide No. J'-l5

(b) E:t l0Ilt:cr rC;Lgcs ..here tht.. eLi.f~t: o=: f&.ll is too

large to CEuse tn0 projectile tc ricochet ~d still

s:Ilf:.ll enough to give thl: side Spl'c.:, ! ~r(;ctic~.lly vcr-

tical direction. A tiI:le fuze ~y be used to turst the

-21-
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shell e.bovc. thfO- t"-rg",t as is sl:.o~.-n. in Slice No. 16.

Slide No • .r-16
Att&ck of t~rgets in d6pressions with

fr:...gcents from time fuzed H. E. Shells.

Simil~rly, if t&rgcts on steep reverse slopes ere to be

reach",d by the fr~gm6~ts from high ex~losive shells, a time

fuz~ ~ust be us~d ~nd the shell c~used tc burst about es shown

in Slide No. J-17.

o:.~---
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Slid.e No. J-17
Att~ck of t~g~t on steep r~v~rse slope

with frb.gClents from t:iJn~ fuzf::d H. E. Shell.

In the attcck of ~eri~l targest by ~rtillery loc~ted

on tha ground, the probcbility of obtsining & direct hit is so

amall as to be '!lE<gligible, and therefor" th~ us e of En impact

fuz~ i~ such cases is out of the question. T~e only thing

to be acne ther~fo~~, is to use & time fuze and e.tt~pt to

pl~ce the burst so th~t th~ t~rget ~ill Ge ~n the field of

the fr~gments produced.

The Blast Effoct.

iben exploded in the op~n, th~ b~lst effect of ~ high

explosive shell is much :nc.re 100<1 thc.n thl';; frs.gmentation

effect.

A gene~l indic~tion of th8 f!ctcrs influancing the

bl&st effect may b~ o~t~ined by c~nsiderin~ the follo~ing.

-23--~
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When ~ high explosiv~ sbell is d~ton~ted on thb surf~ce

of th~ ground, practic~ly nc creter is produced. If, on the

other bend, the shell is buried some distance under the ground

end then d~tonet~d, e creter similcr, in gene~~l, to that

shewn in Slide No. J-l8, is fermed •

Slide No. J-l8
Cr~ter produced by bi~h explosive shell.

Th~ size of cr~ters fermed by sh~lls cf several cal1-

bers when deton~te: ~t v~ricus dist~ces under the surfsce

of tt~ ground, is sho~n in Slide Nc. J-19 •
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Slide No. J-19
Siz£.s of crc.ters fcrIllEod by high

e:~olas i Vel shell: 75 m/m,
l;i, m/m, 155 aim, 8", 240m/m.

'lihen t!e sh:.ll is dt::tcD!..ted ~t ::. depth gr&ater th8D

~h~t at ~hic~ a cr::.ter is nc lenger fcrmec, it prcduces a

hcll~w ar~uni thb p(int ~f burst, ~s i~ shu.~ in a g~ner~l

From these dE.ta the follcwine; generEi.l conclusions cr"n

Cl....

i
j
I ,,,."1..', ..,.... ,.. ~~ ".; :-~ .. I

. '
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(al Th~ bl~st effect of c high ~xplosive shell

is ccmp~rativ~ly s~ll ~ess the shell h~s p~netr~ted

s~me ~istancc. iui ..· the te.rg<;t bef<..r<: it explLd<;;s.

(bl The eff<;ct prcducc.d by the blast is depc~d~nt

upcn the. size <..f the bursting charg~ (ctlib~r cf the

pre je ctil6 l .

ether data c~uld be cit~d t~ st~~ thEt ~~ese same fcc-

tcrs influence in much the s~e ~ay the blest effect cf high

e1plcsive cn targ<;ts such 65 buildings, bri~ges, etc., lc-"

cated ~bcve the gr~un~.

It is cbvh u s th.:...n, th...t ,.;hen it is ;'::~sired t" m::..ke use

<..f the blest effect it is Lecessary t, s_ c<..n~uct the fire thet

the prcjectile "ill e.ppr~s.ch the target in such a maDLer that

th~ cecessrry peu6trc.ti~n c~n be s£cured. T~is is a rel~tive-

ly simple m~tt6r .h"n ~ttacking targets such as une.nncred

str~ctures abcve th~ ercund, for here, r€gOr~leSs 0f the

~gl<; ~f fell, ths target ~ill pr~b~bly be penetr&ted. ihen,

hc~ev~r, undergr~un~ w(rks such ~s tr~nches, ~ugcuts, etc.,

are tc. be attackej, the pr(blem becc;nes mC,I"t:; complic&teJ., e.s

,~hen f,. prcj;:;ctile strikss the gr... un'; at E.U ~nglE; eof less

the::::. 125 .:nils: 7 0), it 'Ii ill usuall;y ri c.. che.t :e.s is 3:l,-,;m

in Sli.le Nc. J'-21., In this CfLSS, c1' ccurse, nc pelJ.etrt.tiolJ.

CeD b~ secure~ t.LJ the bl~st effuct ~i11 be negligible.

-26-
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Slide No. j-2l
~i~ochet. engle of ~pact less then

125 mls ( 7° )

At aL.f:;las of fall between about l~ mls (7 degrees) and

450 mils ('5 degrees). the path of the projectile in the ground

wil: be abou: as showa in Slide No- 3-22. ~h11e some penetra-

tion is secured in these cases. it is not sufficient tc se~ure

the maximum results from the blast effect, Bnd furthermcre. the

projectile may emerge from the ground before the dela~ element,

in the fuze has 't-ur:ced through.

-27-
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Slid.e No. j-l::2
Penetra~ionJ angles of impact between 125

mils (7 degrees) and 450 mils
(25 degrees).

As the angle ~f fall is increased to SOme 700 mdls (39°)

the tendencJ is fo~ the projectile to remain under the gro~d

but ~ot to penetrate deeply. ~his condition is shown in Slide

No. J-23. Jnder these circucstances the projectile will probably

burst under the eround but not at a depth great enough to secure

the maximum results from the blast effect.

-28-
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Slide No • .T-23
Penetration, angle of fall between 460 mils (25°)

and 700 mils (39°)

It is only &fter the angle of impact becomes greater than

about 700 Eils (~9n) that the projectile can be depended upon

to ccntinue its ~~urse into the ground, as illustrated in

Slide iil"o. ':-24, and per.etration great enough to secure the max-

imum results from the blast effect, ~c be obtained.
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Slide No. 3"-24
Penetration, angles of impact greater than

about 700 mils (39°)

In additio~ to th~ above, the striking velocit~ must be con-

si~e~ed, fer ~ith~ut s~ficient striking velocity penetratio~

also canaot be secured.

~£S.~ !iring.

The ~bove discussion is intend~d to (1) illustrate the

versatility of the high explosive shell, and (2) to sho~ ~hat

must be done if it is tc produce th~ maximum effect it is capable

of producing. rh~ latte~ caz be summarized in a general way

about as fo11o~s:

(a) Fuzes to give the proper ~ction must be prOVided ­
namely,·

1. Su~er~uick action f~~ fragment effect against

personnel, 1i~ht obstacles (barbed wire entanglements,

-30-

i
I
i

. '1 -. \. " :"



f
"

.-;.

.......... _ ",."'"'.' ......- ..-,' ... > - - ....... & -.

",
etc.) and unarmored military materi~l above the ground.

2. Dela~ action for fragment effect against per-

sonnel in trenches, shell holes, fox holes, etc., at

short ranges ~her~ the projectil~s ~ill ricochet.

3. Time action fer fragme~t effect against p~r-

sonnel in tr~nches, shell bo16s, fox hol~s, etc., at

ranges bEyond ~hich shells will riCOChet, and personnel

and military eQuipment on ste~p reverse slopes, and in

th<;. ail'.

.' ,
.'

~
4. Delay action for blast effect.

0
- {i

i' .,
."
~'

f. 1
--'~ ~~

~

"~ J,
~ .:!
• ,I

_I.... '"I
~' ,
I" ,

.....- .~

(b) The guns from which the shell are fired must be so

arranged that it is possible to obtain high angles of fall

at all re.ng8s. This r~quires zoned propelling charges and

carriag")s .,hi.;i!. per:!lithigh angl(;s of elevation (as high

::"5 65° .::an h;; used to geod advantage.).

(c) In con~uctin~ the fire the projectil~ must not ~y

ce plac<;.d on the target but the 1uze, and, 50 far as

possible, tb~ angle of fall ~ece5sary to produce the de-

sired effect on the particular target being attacked must

be used if th~ maximum possiblE results arb to be obtained.

All of these considerations S~On that in the cas~ of the

high :::oxplosive shell it is the same as it is 10ith so mauy 55.11:.;-:'.<:

gen:,ral utility tools, its versati:'.ity is dUE in a great !llea~!..ir€:

to the variety of ~ays in ~hich it ~~y be ased and accordin6ly;

its efficiency in pt-rforming e. ~iV':':1 m.issi')~ is greatly ~epe:l1(.IJ.t

upon th~ skill hit~ ~hich it is use1.

-31-
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Location ~ Fuzes.

The fuze action most generally employed when use is made

of tAe fragment effect of high explosive shell, is the super-

quick in Which the fuze is actuated by impact and the bursting

cha:ge is caused to explode before ~~e projectile has pe~e-

:~', ~

~

~

.'~~.' .
",'. -~

J

trated an appreciable distance into the object (usually the

ground) which actuates the fuze. This action can only be se-

cured in a fuze which is located in the point of the rrojec-

tile. Therefore, all projectiles ~hose fragment effect is to be

used at all,mlst be arranged to take fuzes in the nose. This

applies to high ex~losive shells for all calibers up to and in-

clu~ing the 240 ~/m Hcwitzer.

Shell which are to be used only for their blast effect,

~
~i

- ~

c~ .

~.

such as thos~ for :he larger caliber long range guns, require

only dela~ fuzes ~2E~ firing for effect. Such fuzes ca~

readily be placee:. ; n the base of the projectile. In adjust~,ng

the fi~e of suc~ ~uns by the method of "hilh burst ranging"

use m~st te med~ vi fuzes giving tic~ action. It is not cou-

sidered precticable to make a time fuze for use in the base

of a ~rojectile and t~erefore the high ex;losive shell for

these guns are also ~rranged to take the fuzes in the point.

rhe high expl:,si -:e sbell CaLl. ',e f1 ven almost any exteri v:r

form that JnS:J, be req,uired to S",C1..:.:(. lesirable fligb. t C;:.J laci, ~":'-

~;­
-' I..,

,.,.,
'(
" .1
if -,

istics without ser'.C'1'3ly affectin~ .; ~s e~f?':,tiven,",ss a;; "vh,;;
".

target. Therefore, shortly after t~e close of the ~orld ~ar,

a type of projectile was designed which, according to the in-

-32-
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formation then existing, would give the IIaximum i:c. rflnge lind

accurcy. Typical of this design is th~ 155 m/m Gammon Steel

Shell, Model El, shovnl in Slide Uu. J-25.

>" ,~

.... ~

>~, " ..,
"':- ~. "

, .~

'.'

"

~.'
~ ;

~
!'

Slide No. J-25
(Ordnance Drg. ~~o. niE-4-o6)

1;;::: a!T!J. COmT!J.on St:cd Shell, Model El.

Designs f~r u coup10te line of High Explosive Shells of

this type fQ~ all c~libcrs of uobile artillery ..~re laid do~n

and C:;ip eriT!J.c;ntal 1 C'ts nere manufactured for use in a 1'[;'" guns.

1,. ,
• 0(,
• I

spcriellce ;iEh t neso cxpl>ril:l",ntal lots sho~;ed tha" shells

of th~ f~lsc oSivc ty~~ did give l:i v~r~ considerable i~crease

in max~~ run~~ oVer t~~ shells in cxist~llCG at "he end of the

Wvrld War ,.h....:::l firLd:.t ::'igh I:IUzzle vaLocities such as are us ..d

...... '
' ... , ---.
';
I

'1
I,

I- ':t
,~' ..1
....J

:.:.. '1
.; - 1
-~ "

1
!

such as are used i:-. ho..i tzers, the gain in I:IIJ.Ximum rang," r;~s _~vt

..orth ocntioning.

Experience alsc lSho\.ed thut ".):', soclls of til" falsa .),;il."o

type •• E)rLo IJUch Bore J,ifficult to Llb.:J.ufac"tl1I'o ill largo:: Q.u.an tit.il>s

than th~ one-pit.ce type, and furthcT:1orl::l, lifficult to he.n.dlc in

shipmont and use in the field.
-53-
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These circUlt.stances led~o an atten.pt to improve the flight

characteristics of the one-piece t~pe of shell by further re-

f1nements in the d~tails of design of the projectile bodj it-

self and by the use of a fuze which would give the ogive a better

.": point. In prelimdn~y experiments use was made of the ftar Time

155 m!~ High Explosiv~ S~ell, Mark Ill. fitted ~ith the ~9

Point D~tonating Fuze which gave a co~bination as sho~ in

Slide No. 3"-26.

~> ~
'- .',
~, II
;". r

~

.~ :l, .(,

. I

"

'1
,

S..I.idc ~.... J-26
(Ordnance Photo Nc. &404)

155 rL./m Eigh Ex~losive 51:.ell, !.:zl. III
~ith P. D. ~ze M59.

The results obtained with the three tyyes of projectiles

which have been described are sho~n in a general ~a~ by the cur-

_._-- '-----:----

.~';'"",.- -

-34-
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Slide No. :r-27
(Or~ance Sketch No. G.~. 1537)

?~ge - muzzle v~locity curves for 155 m/m Pro­
jectil~s of various t~~es.

Here thE:: left-band curve shClllrs the maximum ranges obtained

at various I11uz::.l-;; velocities ;;.i th the shell and fuze current at

the '_nd of "the iarld _are The right-hand curv~ shc\:is the maxi=

ranges obtained at various muz'le velocities .ith the false ogive

type of shell. The carve betv.een t1:..ese t;;,c sb.o"s the maximum

r8n@9S obtained ~ith thb har Time type of shell equippec With a

fuze ~hich gives tne point a better ballistic shape, These

c~.es sho~ very clearly tha~ whereas the false ogive t~pe of

sbell in the 155 m/m caliber ~hen fired at a muzzle velocity

of 2800 fls giv.:;s a maximum raoge some 5000 yards greater than

is given by the ?tar Time Shell ~ith the 1ar Timi:: Fuze, it only

excels the lia::- I:ime Shell -.1 th an improved fuze b:; some 1:300

yards, and that this advantage. decreases 85 the muzzll:l veloaity

decreases.

-:35-
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As a result of such findin~s, it was decided that the ad-

vantages ef the false ogive design ever th~ one-piece design

with a modern fuze were outheighed by its disadvantages, except

possibly in extreme cases where it is desired to obtain th~ maxi-

mum attainable rangds ragardless of cost. Accordingly, the on6-

piece shell ~ith th~ modern fuze has b~6n adopted as the Standard

High Explosive Shell design fer all calibersef mobile artillery.

Projectiles of this type have been d~signed fer use in the 75

m/m 1;eapons, the 105 m/m ho"i tzer and the 100 m/m ? eapone.

Should it ever be neces~y to secure ~reater ranges than

are given by th~ t~;a of prOjectiles just described when fired

at muzzle velocities that are dcvelop~d by normal service pres--

sures, it is proposed to ~ke up a special rouud consisting of

a specially clesiE:!l... d proj,. ctile of the false ogive typ.. and a

pOftde~ char6e ~hich will give to this ~rojectile th~ gr~atest

muzzle velocity that th~ strength of the gun ~ill permit. The

firing of such a round ~ill involve some sacrifi~e of safety for

the gun ere. and ~xcessivc .ear of th~ gun tube must be expected.

It should therefore be used unly in special cases ~here th~

mdssion to be accomplished i:, suffici~~tly ULportant to ~arrant

tb8 risk and cost i~volvdd. rho d~sign of s~ch a proj~ctile

for use in the 155 m/r::. Gun llas be-2:::i laid dOAD. Tnis design is

similar to the d~sign cf the 105 m/m Cc=mon Steel Shell, Model

El, ~~icll h~s already t~sn r~fe~red to.

i
I
i
i
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All artillery fuzes must be certain in action, s~fe

in handling, and as free as practicable from deterioration

in storage. The different needs ~hich the varicus models of

fuze fulfill result in considerable variation in actual struc-

tural features •.

Fuzes are classified in the foll~ing ways:

a. By position in the projectile (~oint or base).

b. By mode of arming (centrifugal or inertia).

c. By mode of setting off (impact or time).

d. By mode of action (detonating or igniting).

In most cases the functioning of a fuze is facilitated

by rlacing it in the nose of the projectile. P~acticall~ all

artillery ammunition now in our service 1s point fuzed with

the single exception of ermor-piercing projectiles, which for

obvious reasons have their fuzes in the base.

section or Diagrammatic hepresentetion
of 5emple Plunger
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All fuzes c~ntain safety devices which prevent con-

tact of the firing pin and the primer until sUbjected to

forces which c~ hardly be applied except b~ firing. The

withdrawal of the safet~ device ~hich then occurs is called

arming. Many fuzes of American desi 6 n employ the well-known

Semple plu~er. ~hich ~s essentially a flat piece of metal

piv0ted at right angle to the intersecting the 6xis of the

fuze and ~ith its center of mass behind the pivot but slight-

ly removed from the axis of rotation. Centrifugal force

incideut to rotation cf fuze causes the pivoted piece to tl~n

and thus arm the fuz~, but not until longitudinal acceleration

has ce6sed end the projectile has, therefore, left the gun.

Safety pins and springs prevent arming of the fuze in trans-

portation or handling.

Other fuzes m3y contain arming d~vices operated by

the linear acceleration of the projectile; such are called

ine::-t ia fuzes.

In addition to the arming devices ~hich preve~t the

premeture functioning of the fuze itself, t~ detonating

fuzes have devices for making them bore safe or detonator

safe. These are additional arming de.ices ~hich positively

sepa=ate the detonator and the booster until subjected to the

negative acceleration ~hi~h occurs in the flight of the pro-

jectile outside the gun.

A fuze acts in one of t~o ~ars - by simply igniting

the bursting charge by means of a rl~sh set off ty the fuze(

'",

~".-" . \.. ,.
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pr~er, or by detonating it, in which case a small charge

of detonator explosive con~~ined i~ the fUze is set off.

Fuzes for shrapnel and black powder loaded practice shell are

igniting only; all others are detonatiLg.

WAR!' 11'3 HJZES.

Longitudinal Section of
Point Dp.tonating Fuze 1ark III

Detonating Fuzes are in gener~l divided ~to two

classes, superquick and deley. The fo~er are e~ployed with

shell against targets abcvp. ground. The Point Detonating

Fuze, Mark III, is cf this t~pe; it functions by direct action

when its bead strikes the ground, and detonates the shell

before the ogive ~enetrates the ground .0005 second lat~r and

while the shell is in a mere or less upright position. No

-3-
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retardation of the projectile is required as with inertia

t~~e fuzes. The fuze is quite lOLg in order to cause detona-

tion of tue shell as much above ground as possible. It is of

French design, except for the interrupter whic~ nas added

later. It is ~o longer standard for manufacture, but consider-

able qua~tities ar~ on hand•

The firing pin ~ead is kept from moving to the rear

by a shear Viirc, and by tlol:O half rini;s .. r.ich ere kept in

place by ~ brass spiral ~ound on. The angular acceleration

of the fuze in the bore ~inds t~is spiral ~ighter and the

fuze remains safe. Outside the bore the angular acc~leration

becomes negative aLd centrifugel force is abl~ to un~ind the

spiral and throvo cff thE:. helf ri ngs. 0;' this simple and

ingenious me~hanis~ the fuze is not &rmed until it leaves the

bore. The rnbnn~r of functioning Gn impact is clear.

The fuze as descl'ibed, however, is not foolproof. If

the CbLnoneer l.\hen removing the ;. ..ter proof tinfoil hoed

...hieh seals the head should also re:novEo t~ spir:;.l and half

rings, the setback of the firing pin head OIl firiLg ~ould

be sufficisnt to shear the sb£ar ~ir~ and function thb fuzt.

givine a bore d~tonation. OL this account the interru~ter

..as added. The:: slight angle tbat it me.kes .. ith t.he normal

to the fuze axis should be not.ed. As a result of this Iolace-

ment the linear acceleration of the fuze in the bore of the bUL

overcomes the centrifugel force on the interrupter due to ro-

tat ton. h~d only ~en the projectile leaves th~ gun and linear
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accel~ration becomes negative is the interrupter thr~'n out-

~ard. This makes the fuze bore-safe against any premsture

functioning ~hich may b~ initiated in the h~d of th~ fuz~.

It is not, ho"ever, "detonator-safe" in t,~t the detonator is

located belo~ this interrupter and always in operable relation

to the booster.

Longitudinal Section of Point Detonating
Fuze, lUark IV

The Mark III Fuze being adapted for use in shell

against targets above ground, there remains a rec"uirement

for a fuze for Slel1 against targets ... hich require pcnetra-

tion befor-= detcnation. The Point Detonating Fuze, Mark IV,

also a French design, i~ for this use.

To meet a demand for variable penetration caused by

-5-
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the necessity of attacking a variety at' field fortificat ions,

the Mark IV Fuze is arranged to use anyone of three inter-

cha~geeble delay elements, one permitting the f~e to f~ction

ftnon-delayft J one ~short delayft (O.5 second) and one "long

delay" (.15 second). The delay element is selected for use

according to the target to be attacked.

This is an inertia fuze. On discharge the ar.ming

casing, normally held forward b;y' the arming spring, is cbrried

back a~d locked into the safety casing a~d there releases the

prongs which lock the percussion plunger to the rear. This

arms the fuze, since now the percussion plunger is free to

carry the primer fvrward against the firine pin. Forward

creep of the plunger during flight is prevented by the retard

spring; on impact the :nertia of the plunger js sufficient to

overcome this small spring and carry t:l::.e primer forw8:!:'d to

the firing pin. The successive action of the primer, powder

pellet, delay pellet, ~uick match, relay po~der and detonator

is ~pparent. In the non-delay element the dela~ pellet and

quick match are omitted.

A development of the Mark IV Fuze consisted in an

additional safety device in the 'nose , hbich converted it into

the ~rk V. This was not entirely successful, as it did not

function in large ho.itzers giVing 10. setback forces. Its

use ~as largely limited to the 75 mm gun.

i
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ef & predetermin~d time, it should ~~nction on impact, ~nd

mode of act::.on - it must functi on bilforc i.I:lpact at the end
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Longitudinal Section of 21-Second
Combination ¥uze, ~90?

The typ~s so far discusscd arc impact detonating

Shrapnel requi~s a fuze ~th an entir~ly diff~r~nt

~
~ ~;--

,- !

I,.
i

~ 'i

. ,

it need be igniting only.

1'he 21-second CombiIlf;.·.. ioIl l:'uzt-, fer xa:;,.ny years

staI:da:-d in shrapnel for divi s ional fl.I'ti ill-l'y, f ~forms these

f~tions ..ell. It obtains its dt>finite t~e of functioning

from t~e burni~ of a po~der train, the Effective length of

~hich may be set as desired. It conteiLs percussion elem~nts

also, so that in the ev~nt of striking the ground before

the end of the time set thE fuze ~ill function on impact.

The ar~emcnt to secure a POlo der train of variable

\
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length consists of t\".o time-train rings, in each of \.hich a

groove not entirely around the circumf~rence is filled ~ith

compressed block po~der. The combin~d length of the thO

grooves is ?ft. -rhe lo•. r;;r ring is moveable and grcduated in

such a lIlaDJler that if f:.ny time of flight bet•. een I and a

seconds is set to the index ~hich is on tho upper ring and

body, th~ time required by the fl~md to p~ss by the shortest

hay through the combined tr£:.ins cf the tv.o riDgs ;,ill be the

time set. Ignition of thE time tr&in at the beginning of

fl::'gh:. is (;';ccolllplishcd b} e concussioI: element, which con-

sists of a primer held in f:. concussion plunger in front of a

fixed firing pin. On di sch<:-.rge tho:, setback. of this plunger

is sufficient to overccme the resistance of [;. split ring ~nd

c~rry the pri~r ag~inst the firing pin. Its flash ignites

~ pellet &t the beginning of the uppur ~ime tr£:.in. ~hen the

.; :0, ..........

';'

-,

fl~e re£:.ch0s the end of the set lsngth of effective time train,

it igni te~ the pov.der in thl;. Cl nular ~g£.zine in the b£:.se

of the fuze, ~d this fl~e ignites the b~se ch~rge of the

shrapnel through a flame tube in the cxis of the projectile.

The po~der gas produced b} the burning ti~e: tr[;.ins is vented

under the head of the closing cap. ihen the: fuze is set et 0

its time of functioning is only t~t required to burn the

pellets ~t the end of the upper end lOner time tr£:.ins, ~d

the m~gezine, ~nd pr~ctic~lly [;. muzzle burst is the result.

This c~n be used to give ~ Cf:.nister effect.

A setting of "S" plf.ces the solid met~l b~t\.ec.tL the

ends of the upper timE; train over the vent to the lov-er time
j
,

1
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tr~in, and t~ simil~r solid met~l of th& lOner time tr~in

ovel the vent to tn~ magLzine. Ignition of the fuze ~hile

in this position results in the burning of tb~ upp~ time
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tr~in only. This is tbe sc;tting E..t 'I.hicI: the fuze is ktjpt

at ~ll times except ~hen ~bout to be fired, ~nd is also the

setting to give z.n impr.ct burst •

Functioning Oil iJapz..ct is secured by ~, plunger \.hich

holds ::. firing pin behind t. percussion prim<;r. This firillg

pin is p~~t of ~ Sempl~ centrifug_l plunger ::nd, therefore,

does not tLke the :.rme.d position until 'l;hi:> shrz..rnel le!.ves

the e;un. On imps ct the pIungcr ~·odj over·come.s the rcsi tance

of t~o ~ll spring plungers End Corries the firing pin for-

w~rd to the pr~er, ~hich is connected to the magt.zine.

The fuze, ~hicb is issued fixed in the lo~dcd sbr~p-

nel, is protected until use by ~ light br~ss cap ~tt!.c~d to

th~ he~d of the pl~jectile ~ith ~ soldering strip. This

cep is removed before firinr.

The 45-second Combin~tion ]uze, ~odel 1907, of the

same p&ttern cS the ~bove, is used for shrapnel of l~rger

c!.liber th3n 75 mm. or 3-inch. It is no~ seldom required.

For ~ntiaircreft shra~nel ~nd shell the ~l-second Time Fuzes,

ME.rk III, ~rk IIIAl, u:.d J\:.r.rk IIlA2 v.ere formerly standard.

These are similar to th~ ~l-second ~del 1907, except for the

omission of the percussion element. Since t. po~der tr~~n

time clement loses in ~ccur~cy and its calibr&tio& ch&~es

..hen fired to high altitudes, IIIf;ct.enic~1 time fuzes for this

use Dove been develop~d.

-9-
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Longitudinal Section of ~&se Detonating
Fuze, Mark X.

Ai'ter the war a great development program was ini-

tiated on all kinds of fuzes buw more especially Point Detonat-

ing Fuzes. However, the first design to be stabilized and re-

main stabilized to the present time was a base detonating

~ze, the Mark x. ~his is a delay-action, bore-safe fuze,

containing the booster. It is standardized for all major

calibe~ armor-piercing projectiles.

The a1'lIline; and firing mechanism is a hollow cylindri-

cal plunger ca~r3ing a Semple centrifugal plun~r on which is

the firing pin. During the passage of the pro.jectile through

the bore its longitudinal acceleration prevents movement of

the Semple plunger, but thereafter centrifugal force causes

the latter to turn until the firing pin is in line with the

-10-
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primer. On impact the momentum of the cylindrical plunger

carries the firing pin for~ard to fire the primer, and in turn

the delay pellet, detonator and booster.

This fuze is made positively bore-safe (mere properly

called detonator-safe) by the loceting of the detonator in a

rotor which holds it away from the delay pellet and the

booster. Centrifugal force tends to unlock the rotor and ~urn

it so that the detonator is in line with the delay pellet and

the booster, but rrictio~al forces caused by the li~ear

acceleration of the pr~jectile together ~ith the location

of the center of gravity of the rotor and both linear and

ar.gular accelere..ticn cease, prc;vent this and only after the

projectile lea,es the gun does ce~trifugel force cause action.

ihen the rotor do~s turn into the armed position, it is locked

there ~nd so remains no matter whet forces act on the projectile.

This is an obviously necessar~ prOVision in ~ fuze where the

rotor ~ight ~ove to the m~nned position as a result of impact

of the projectile e..nd beror.. the delay tram he.d burned through.

THE PCL.~T ~ 5YS'l'EM.
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Drawing of the Standard Peint
Fuze Contour.

It has beer. mentioned that e. fuze development pro-

gram ~~s initiated after the close of the ~orld ftcr. This

~as :c.ecessary because of the remediable defects of the ~~-

t~e fuzes. The latter perform ~ore or less satisf&ctorily

the ~ork for ~hich they ~ere designed, and together covered

the whole range of performs.nce thel:. rec,.uired of paint fuzes.

But ttcy possess the defect of ~king neces~ry th~ use of more

the-n one kind cf fuze T.ith e. given CIlllIlunition. This forces

the supply in the field of £l gre£.ter numb...r of fuzes than

projectiles, ~d ~kes necess~ry the fuzing of sbell by the

battery porsonnel in accord~nce hith the re~~ir~nts of the

moment. Also since thE; ocllistics of ~ givSII. shell ::re

different ~ith e~ch fuze, it is necess::r~ to c~rr} e firing

table for e~ch ~nd compute firing d~te. uccordingly. In

-l~-
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addition, since the ballistics of anL~ition with time fuzes

was not the same as with impact point fu~es, the battery could

mak~ little use of high burst ranging, thus losing a method

of fire adjustment which is often very conveniellt aud advan-

tageous •

~hese considerations causej the Caliber 30ard at the

e~d of the World ~ar to lay down the req~ir~ents which fuzes for

ammunition of P03t-waI' design should .Jlee't, and 'the Ordnance Lle-

partment und~rtook the task of ~oviding then. A few years ago

the work done was reviewed, the whole matter restudied and

the roint ?uze Systen was evolved. Its most important feature

is that it I:lakes l:oiut fuzes ballisticall..o and mechanically

::'r.terchar.goable to 'the rnaxi.l!lum possible extent. T.:cis is brought

about by ~i~ all foint fuzes to a standard external contour

and 'Isight, and by standardizing th", booste;,rs to corres;?ond.

The stQndar~ contour ~as made to accord uith ~odern projectile

s!lapc, ,Jart.icularly t!:l.::: 75 mia, :>ith provisio!l with prop3r

operation of timG fuzes in ~odern fuze setters. All fuzes

with their attached boosters ar~ l~ewise standardized in

~eight. Ther~ are only t~o codels of booster, and these

diffur onl:: as necessary to function prop",rl:;" ",hen us~d in

guns and :10.. i'tzQrs r",spectively. It >.ill be a).>r~ciat;ed t!:lat

the Point Fuze Systt=m is one of t,'1" m06t im"ortant e.:mnmition

developm.mts sillce the World ~'ar.

The specific typ~ r~qu!~nts laid down by the ~libur

Board haVE:. been some,:,:cat revisod and ~xtgnded and the following

i
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are no~ required types. (The models no~ av&il~bl~ to meet

these requir~ents er~ sho~n in parenthesis.)

a. A. combination superquick l=.nd dt;;lay

vith turning time of 25 to 30 seconds (T14)

howitzars) • (T16El)

'. \.-, .... '

'""'I. ,
,

.~

""'

impact fuze.

b. A combination superquick ~nd del~y

impact fuze. (Lo~ arming resistance for

c. A combination superquick bOd time fuze

d. A mech&nicw. time fuze for anti-air-

crof c ~se ,;i th burning time of a.bout

30 seconds.

e. A time fuZE: with burning time of about

(T16)

(M43)

~,
,"

,.-

77 seconds, if possitle ...ith provision for

impact 1'unction (to be used for high burst

ranging).

f. A combination instantaneous ~d del~y fuze

fer l~rge caliber proj~ctiles, of the

false ogiv~ t~pe.

-14-
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LongitudiDLl S~ctio~ of Point
Detonat ing Fuze T16

The Point Detonating Fuze T16 was dev~loped under

the Point Fuze System to fill the first re~uir~ent above,

c, combiIl!.:.tion superquick E.nd short dele.y.t:lJp~ct fuze. It

is issued assembled to the shell ~ith its stE.ndard M20 booster,

~nd m~y be r~adily set for delay o~ s~~erquick ~ction as de-

sired.

The fuze consist.s of' tl;C! unit ~'ss(:mblies, E. super-

quick element ~nd ~ delay element, ~ith en interrupter

bet\.ee;Ii t.he superquick. element t.nd thE:. detonator. These

unit assemblies ~rc themselves sten~rdized end int~rch~nge&ble.

The supe::,qui ck element is similE.r to thL t of the !fr.rk Ill, ex-

cept for improvem=nts in the firing mech~ni~ ~nd the upper

detonutor. The firing ~ch~nism is ~ development of one ~hich

has been used by the QrdCEnce Dept.rtment in experimentc.l ,"ork

-15-
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since the e~rly 1900's. Its distinctive feature is the sub-

stitution of & c ollapsible cap for the sh6e:r i.ire <ond thE.

placing of the firing rin he~d in ~ recess protected by ~

diaphragm. The upper detonator is so am~ll th~t if ~ccident-

iblly fired it .;ill not fragment the mud of thE. fuze, &00 it

tr~nsmits its impulse to the detoDLtor by me~ns of smell

metE.llic particlE.s instead of by a deton~ting ~~vc. There

is ~ cle:.r pc:.sse-ge dOVin the centE.r of the;; fuze for these

farticles, except for the interrupter.

The intdrrurtcr is identic~l in princi~le ~ith the."

in the lZrk III fUZe, but h~s the ~ddition~l feature of being

controlled by ~ setting sleeve. ~,hen the sleeve is in

one position the interrupter is free to function in a normal

manner and a clear passcge is open to the deton£tor, giving

superquick action. ~hen the sleeve is turned 900 it locks

the interrupter in the unarmed position, preventing explosion

of t h·;;: daton: tor b~' the superquick elE:lIlent Wld gi. ving oppor-

tunity for the f'unctloning of the delE.;r element by its O'n'D.

firing mechanism ~h:ch is operable at either setting. The

fuze mey thus be set either for superquick or delL} ~ction

e:t ~ill.

The T16El fuze is identicw. with the T16. exce~t tbE:.t

... ith the lov; rotE.tioD obtE.ined v.ith hov.itzers it he-s been

found necess~ry to provide a lock to keep the dela3 action

plungur in the crm&d positio~.

-16-
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L~ncitudi~l Section or Co~bin~tion

Sup~rquick end TimB Fuz~ T14.

The Caobinc:.tion Superquic.k and TiIilt:l Fuze T14, \'i:'i"h

rills the rG~uirement for & fuze of this t~pe, hes the stend£rd

superquick element in the point, c:.nd in the body of t~c fuze

c:. po~der train time clem~nt. This po~der trc:.in element ~c:.s

developed f~om tee old ~l-seccnd tr~in, the most import~nt

Unprov~ments being thE use Gf outside v~nting, the recessing

of the felts bet~een the setting rings, the use of setting

grooves inste~d of lugs on thE time-rings for gre~ter re-

liebility ~nd thE eddition of ~ pull pin through the concussion

element to insure sc:.fety in n£ndling end tresnport~tion. The

erming resistence is louer th~ th~t of the 21 secondcambination

fuze in order to perudt use in lo~ zones of hOwitzers. It

-17-
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should be noticed that the powder train fuze lends itself to

combination with a superquick element for the reason th~t an

open passage down the axis of the fuze can be readily pro-

vided. This is not the case with the mecha~cal time fuze

because of the fact that the escapement ~ust also be on the

axis of the fuze.

Longitudinal Section of 2b Second
A.. ;.,. Time Fuze Tl3.

Not1l'1t!:lstanding the development of antiaircraft mechanical

time fuzes, some lack cf certaint) ~s to sufficient production

of them in time or war has resulted in the provision of an

antiaircraft powder train fuze. The T13, v.hich is being held

against the ~cssibilily of such a need, contains simply the

time element j~st described for the Tl4 but without the super-

qUiek element of the latter. An antiaircraft fuze should

i
I.,
I
! • r-~

.. ~. .... 0('
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obviously be so arranged that it will not fUhction on impact

if the time element fails.

Longitudinal Section or ~. ~.

!.Iechanical l'ime Fuze. Li43.

Mechanical time ruzes are not ent::'rely ne~. The (;helsee.

and the ~alt~am are tso that .ere ~iven e1te~sive trial by

this countT1 during ~nd arter the horld ~&r. These were simi-

lar to a Krupp type tested prior to ~he ~ar. But great

difficulty .as ex~erienced in obtaining a ru~ which sould be

bct~ satisfactory i~ runcti~ing sod capatle ot being produced

in quaDtiti. The right to reproduce the Junghans, a German

design. sas acquired and fraa it ~ere developed the Antiair-

crart il:echanical Time Fuze ~ and fiaally the preseDt 11:43,

shich successfully ~ets botb tbe technical requirements

ment i CI:l.ed.

-19-
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The basis of this fu.ze is e. movement SOI:lev.hat resembling

that of a ~atch, dGsigoed to be both rugged and easily manu-

factured, end ~ith a very rapid 6scapement. It has a maximum

running time cf 30 seconds and is intended fer antiaircraft

fire, for ~hich reason it contains no impact mechanism. It

gives v~ry precise results and its timing is not affected by

altitude. It represents a realization of aims khich have been

pursued for a long time.

Lo%l£itudinal 5c:ct.::'on of Coailinat.io:c.
~chs.nic&.l !iClE: Fuze 1'17

TLis ~as develop~d tc fill th~ re~u1re~nt for a fuze for

high burst r8Jl€i&g. In art1l1f~r) firE. ther.:. is frequently e.

need for e.n e.djustmeI:.t f.'oint ~:.ich cao be Pl.t up tI)" th£. firi~

battery at any time &.Ild iii" any range df:sir...d. an a1r burst

meets this need and adjusting fire on s~ch a point is called

J -" ~"- -., ....
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high burst ranging. High pOw~r ertillsry re~uires for this

purpose a fuze of much longer time than the rsgular time fuze,

and this must be a nechanical fuze as it has net been possible

to produce a satisfactory po~der train fuze ~itc a burning ti~

as great as ?7 seconds. It is desirabl~ but not absolutely

necessary that this fuz~ function alse on i~pact.

The Mecht:.nice.l Time Fuze Tl? is as mJ.;,Cll. like the M43

as it can be m5de. It ~as necessar~ tc change one gear to

obtain the gr~ater run~ing time, and to modif~ the safety

clements to sec~e ~~ing in l~rge guns and co~itzers in ~hich

the setback ~nd rotational forces are comparativel} lo~. An

attempt has also becn mad~ to satisfy the r~~uiremcnt for in-

elusion of an impact firing ~cch~nism.

Longltudinel ~ctlon of Point
Detonating lo"uze T18.

1
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The foregoing covers all the fuzes for Which there is

any re~uirement at present. It is of interest to note, how-

ever, that a number of simplified assemblies of the components

contained in the Combination Superquick and Delay FUZe T16

arE; possible. TherE- is no official r&_.uir 5lIlent for an~: of

thcs~ but it is possib18 tnat there may be an emerg&ncy re-

qUir~m&~t for certain single-purpos~ f~z€s which can be so

made up. If the delay el~n" of th~ 116 is simply omitted

ther~ results a Single-Purpose Superquick Fuze, the T16. An

obvious use for such a Single-Furpos~ Superquick Fuze is in

ehE-mical sh~ll, which are issued fuzed and in which a delay

elem~nt is entirsly ~astcd.

Stould a single-purpose dcla~ fuzE; be rc~uired, it could

be had simply by ~mitting the superquick element cf the T16

fuze, or alt~rnGtively by replacing the unit assambly delay

mechanism of that fuze with a simple delay element in line

~ith passage from the sup~rquick element. This latter

&ssembly giv€s t~c Singlc-~r~ose Short Dcley Point Deto~ting

Fuze ·T24.

-22-
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Longitudinal S~ction of boost~r ~O.

All the foregoing fuz~s used alon~ give initiating action.
~:

~I --

I

...i
.~. ~

..:.':"'" 1
~ ~

~nen used in high ~xplosive shell in which detonating action is

requi~ed, e bcoster must be added. rhe standard Boost=r M20

is a self-contain=d unit in which the booster, the detaustor,

end the deton~tor safety mechanism heve be~n incorpor~ted. It

scr~~s on any of the fuzes described. Deton~tor safety is

secured by pl~cing t~e dEton~tor in ~ rotor ~hcse axis is off-

set from th~t of the unit itself. The arr~ament is such

t~t only ~hen the rotor is in its ~rmed position is the detona-

tor in line ~ith the tetryl pGllet to thE booster ~nd able to

transmit r. detons.t1ng ws.ve to it. Until the mOlllf:nt or firing

the rotor is locked in the unarmed position b:y a centrifugo.l

pin controlled by & setb~ck pin; the rotor is ~gein locked

after e~ng to prevent foilures ~hen ~ fuze giving delay

.' .. , -·'1 ..
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s.ction is used. The. ... hol" mech!·.nism resembles th",t contt.ined

in the OQse Deton,ting Fuze, ~rk x.

The lo~er-zon~ ch~rges of l~rge ho~itzers do not give

sufficient setb~ck to ~rm the device just describ~d. There-

fore, in the Booster M20El, issucd for use in &uch calibers,

the rctor is locked ~itt ! str~ight centrifuer-l pin, &nd ~lso

by & cotter pin which is ~ove.d before the. ~ssembly cpE;;r~tion.

L~rge cEliber shell ~re fuz~d ~ith arrcnge~nts of this sort

for the reasen th=t only in&all cblib~rs ~re. the forces on

th~ fuze gr~ct enough to permit ~n ~uto~tic device to be

trc.nspcrt~.tion-sE.fe o.nd c.lso cert'.in in &ction. It is also

difficult to p~ck l~rge ccliber projectiles sUfficiently

well tc avoid duto.ge tc th~ fuze mech<:.nism. Only swll c6.li-

ber shell ar~ i~sued fuzed.

EMER-G:lliCY FUZES.

LongitudinE.l Si:.cticn of Peint
DetoD.!:.ting Fuze. M46
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The Point DetoD&ting Fuze Mark III ~:~,s tho best fuze.

used during the ~orld W~r, and in f~ct ~LS one of the outs~and-

ing develop~nts of the ~~r. Its principal defects ~ere 1~s

arming mechr;.nism ar.d its excessive le.ngth. v.hie h made shell

fuzed ~ith it unstable at the le~er velocities. On 5CCGUnt

of its simplicity ~nd ov~il~bility it ~~s the fuze in whi~h

the superquick element described UDder the Peint Deton~ting

Fuze T16 ~as developed. The resulting Point Detonating Fuze

U46 ~es thus e ty-prvduct ef the developme.nt ef l~ter fuzes.

It functi0ned ~~tr~mel~ ~ell.

There being en nund 8. l.=rg; number of' loaded M:=.rk III

Fuzes snd component p~rts fer s~me, ~d ~lso ~ lEXge quantity

of hartime shell ~hich ~culd be the first used in emergency,

the T19 w~s stand~rdized ~s the ~46 and is ~c~ th~ st~dard

fer use ~ith '8.rtime shell ~hen superquick action is desired.

Tc meet the need fer a corresponding short-delay fuze, a

suit~ble del~y el~nt T.US inserted in the.bedy of the k46

fuze abeve the detcLSter giving the Peint Detcn&ting Fuze M4?
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Longitudinal Section of ?oint
Detonating Fuze M47

At th<: beginning of an ~Dlergcncy the shcl.l and fuze used

;:ould be t::tose then available. As manufacturine; programs get

unde~ay these ~ould be changed to th~ latest adopted ty.p~s.

All cc.;.apon.:.nts of atIiluni tion, howev"r, \;ill not become avail-

able ';"<i th :.quul prOl:lptnoss arLd, "~",refore, any :lrogram for

amcunition issuo must include a sched~e of models fo~ issue

in accordance ~ith the cornpon~nts available at aach epoch.

The abo.e row of figur~s sh~,s tho various combinations

which could b~ made of the fuzes, boosters, and shcill Which

'"= ;oJ ........ -
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• ",1

~ ," ~
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.:~. ~
: .. I
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(

',Iill be available in 75 m/fi1 caliber. Fro:n L::f't to righ"& they

show th,: various cOI:lbiDEltions w!lich will be possibl.. as the

various components of' the ammunition became available. The

first is the present standard assembly. or the oth~ assemoli~s

sho~n, excopt the last, the only one likely to be supplied 1s

eithbr the fourth or tile fifth. The fourth has the advantage

-26-
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of slightly gr~at~r simplicity of munufecturu, but the fif+.h

is prsctiC41ly interchUng"able ballistically ~.ith t!1lio sixth or

finc.l type •

SF6513.
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SECTION L

EXPLOS!VES

In artiller,y ammunition, the principal uses

.--~._....~

1
..J

{

...... ::

,"

for explosives are

!! for burstinl; chnrg·.os in projectiles

lUld bomb::!.

~ for expelJing charees in shrapnel.

£ in booster charges for ~~rying t~e

deton,ti~r. wave from the detao~~tor to

the bu~sting ch~gc n~o~~r.

£ :n deton,tors for i"itiating the

detonr.ting wnve~

£. i~ the delay elCI:IeJltS ::mit tir.e t~:'lins

of fuzes.

plocivC':> which !.~v(' Sl:.it"1.blc cr~'U'a.c tcristics ~d the

c!:.~.rncte~isties reqt:.ircd v::l.r;.' '1I'i til the uscs. In sOllle

instances. t'tc r':q1tir,'·i cilarac~\Jristics ?.rc of directly

O.OPQ::"l:¥]: ::'!."'.tt.:.rc~. It is therefor,) evident th"l.t a number

of ~y~losives ~ill ce ~equircd for the produet~on of

"',rtill"ry ="'nmitiQL ·-:.nd that ~,cl-J. r.mst be ="fully

sclect.,d to meet th.e ~t',q·.lir:.Jl:lcnts (.~ tl"..1 p"lI'pose for r.hich

it is to be uscd.

-1-
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Bursting Char~es.

For the bursting c~~rges of projectiles. the

oxplosive whicb hns been u,scd .longost in our service is

~

~

"" ~..... ~.

....."""i
i

Ammonium Picrate (Explosive D). nlis explosive is amply

insensitive to witbs~~d the shock of ~etback in the gun

and. even the shock of imVlct on aM:o·r pl~te \"/hen loo.dod

.~
• in projectiles or tbe largest cnlibers•. Its cost undo-

sirnble cbnracteristic is t~~t it c~~not be melted and

~~st into the cavities of the projectiles. It must

instead be pr~ss~d into plnee and this requires elaborate

and 'costly f~c~ities. It is therefore now only used to

form the burs~in~ ch~~c for armor piercing projectiles

for which usc, however. o·.viDg to its extreme inscnsitive-

nc!:s to shock. it has not yet bc~n displaced.

Por the ~ursti.ng charges of h:.gh explosive pro-

joctile~ ann. "combs. we-re th~ shock thro.t :uust be 'l'7ithstood

".- oi'

is less. the s~~d c~losive for some yoo.rs bAs been

TNT (trinitrotoluac~). ThlS explosive melts at n tempera-

turc tb.:l.t is above that 'l'7hich is ever reached by th~

atmosphere ~d below th:-".t of' boilinG water. nnd .it can

thornfo::-e vory readily be lo:\dC':l into the canti~s in

projectiles IUld bombs bY' the melting and. c."l.sting motho~

Very l'l.:"gc omounts of' TNT would be required to

Dnkc up the burstUlg chnrges for :-..11 the IU'tlllery pro-

joctiles and bombs tbnt rill be required in 1\ major

-2-
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emergency. Considereble delay will be encountered in de-

veloping the necessary- production of tolue~e and in the

erection of now facilities for the manufactur,~ of TNT. It

is therefore necess£l,I"',! ai ther to provide for "stretchin~"

the available ~~ by ~ixing with it sorr.c other explosive

or to provide substitutes which ~y be used in place of

~~ at such a tine.

During the World 'Jar, "stretc'1ing" was resorted to,

the strr:t..::hine; lacdi= "ocing Ammonium JUt:!"atc a."l.d the re-

sulting mh::turcs bei~ called "Amatol". Mixtures of two

~ro~ortions ~cre ~scd; that is -

80/2C M:'3.tol being eo;~ Wrl4N03 with 20% Tl:T

The SO/50 ~~tol. ~hen hot, is fluid cnoug~ t?

bt.: :ooured into the' c.:l.vitics in th.:! projl~ctilcsa."1.d bombs,

a.!l.d for ~1 practicnl purnoses I!l<;ly b~ considcrccl the

cqui'7al<'nt of strai:;bt ~}''T a.s a shell and bomb filler•

T'ne 80/20 1II:latol. Oll t.1,- other hand. while it is plastic

~7i1cn it is hc..~tcd, ec~"'l.'1et be poured. The diffe~'encc in

fluidity is due ~o the f~t that only the ~'T eont~nt of

the mixture melts in th,~ process of he_~_ting. It must

therefore be loaa~d into the projectil~9 and b~mbs by

the hand t3lllpine :netho'l or by n;.:l<."\ns of ~").c:r"incs cspcci:clly

constructed for the ~)OS0. Fo~ usc in fra.tncntation

projcctil~9 an~ bombs, it cnst be considered as being

- ------------'T""----------1
I
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inferior to TN!. but ~~on'uscd in m~ssilcs'~os~principal

function is dcmolitio~. it ~ill corop~rc favo~bly with

stra.ight !:'ET. The princip:u advantage of the 80/20 mix-

turc is the lc.rge mnount of TNT which is replaced by the

.A=onium Nitrate. It is planned to ,'l.f,n1n usc these m1x-

tures for bursting c~~gcs at any timc th.~t a short~c

d~vclops in the supply of TNT.

A:monium nitr.'lte. because it ean be produced

in &rcate~ quentity ~d .'It a louer cost than any other

explosive, is thc'~ost icport~t. of nIl c;~losives. Other

explosives and proccs;;os' arc impor.;;.. :J.t chi~fl;r I'S they a'lko

~~oniurn nitr~te suitablc fOT v~ious uses.

Projectiles loa.ded ~uring the World War with

str~i~~t ~and ~O/50 Acatol, eSgeci~1ly when stored

in P.. wnrm. clil!ntc. in~· c.."'I.ses e:::u.ded :"'. t!1ick bro\"1!l

liq'lid. "'his eMldnte r.£l,s bc.;n found to cO!lsi':l~ of loV"

ncl~iDb cixture~ of TNT with vnricus sUbst~~ce3 uhich

were present in the c~~ges as ~~ities. Invest~tion

has.indic~ted that projectiles ~~i~ axhibit this exu&~tion

=e, as a ecner.:\l rule, not dnngcMus to usc but nre pro~e

to deto~~tc uith lou order nnd evcn to fail to deto~~te

nt nIl. These investigntions n.lso indic:\tc that if the

TNT which is used is 1ill:.1ted to th."\t which is sufficiently

ptU'c to have :-:. solidifY'~ tompcrr-.turc of o.t loast ~O.2oC••

"Uld certain prccnus10ns !u"c obsorved in the lcmdi~. these

C,

j
o~~tlon troublos ':'ill be elim:ln:1.ted.
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Al t.l,Ol1gh the supply '"If toluene p.v"\ilable frol!l by-

proJuct coke ov~ns RPP~~~S to be sufficient for ~ili~"\ry

requirements. there i~ a ve~' c~nsid~~b~c co~:ercinl ro-

quirCQent f9r toluene, ~hich must O~ ~et, cve~ in TIar tinc.

Furth'l:=orc, nl though nco;r processcs" for the p~ c.uction cif

tolue.;nc by (1) t:n.e r.ydrog.'n.'l.tio~ of pctroleum. (2) the

!,ol:.rr.eri z:\tion of ~ctrclcur' :'C'fir..cry :;:l-~0S. (3) p(lly:J.eri~

tion of p:i:'op..-me mld. b;J.tO.j1C obt~incd frc~, c..'l.sinGl'".c."\d tr.~scs.

una. t!:lc "'::!"I\Cl:in..:;;" of pct~olcw:: products. h·we: (lc'fclopcd

rnplcll.y duri:-'k'; "'cccnt ;;<:'1\1'S, no:.lC of thcs~ proccssC's ~c

a.s ;ret pNducir.,; toluc''lc in l~.rgc nUlUl.ti tics. While there

be :1G.dc nvailnc.... c in ,....:: cncrf';~ncy. U!:l.- \7111 be r0quirccl to

Cl'::struC't t!:lc necess:~r;' f~i1. i ti;.;s for its proc1.'.lCtiC;L ::l.S

l'idl ::LS fo:' i t~ com'('!rsio:1 to') T:.~. It io: t~I'T".~forl- likely th"ct

~c of ?NT G.u.-ln,; t~'Le early r:ontl15 of n.r.. cccr{,:'·~.lC7. To

provid~ ~ 8Ubstltut~ for u~e ~rti~~"\r1J dari~~ t~is

-:':-iditc is "Ul eutectic :.",i:l:turc of ~rinltrop~.~l"ll (picric

In its nction it ~~~ be considcr~~ the o~~iv~~e~t of ~Nr.

Its "!'rincipo.l :~d·'l'\D.toge is thnt tr,e- f'~nit1cs rcq'l.:.ircx,-

.. •
,.' ... - ...... .' .. "
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f'r'Jr.I I7h1ch tbl.;( ".rE:) !U.'lc.o nro r(.::~di::.:r aV"\11n.".:llo in lru'f.c

of the ~Uficulty :U'.:l haznrd of lo.....:'..ing. Vi'~1ch lU'iscs frot:!

Th~ El),,-plosiv.:, usccl in th,' bnsc c-'J.'U'';r)s of <::hr:'\pnol

:for cA!lclJ.i~; the bclls fro!!! the C;·.SC. has ah~s be,,~ .:md

still is. bIn-ok po~ldC'!". The black p,,~c".::.r used for t~is

111.:.rpr;~c -:'.ff~:"s fro:: cO::;Q('rcin.l bInck PO"::'c'c:- in t!'~~t it

cont:-.i~s not."\s ;;1'1.:.":'1 n1 ~r-.t.: u.ston··1 of tn\.l chCRpcr sodluo

in t~~ ~~~ufnc~~c of tee I~tter. It is. ns a result. less

hygrosco~ic ~U1('. it oxplooi.::s ~i ti. ,;rc"tcr b~is.''1.j1CC.

~'.Q~~losiv9s.

st':\:.c..~.r<'. ~ooster cxr-Io!'ive. ExpLI. .: ollCe ':71 t.."t t:·:..s cxplosivo

cons1dorc,: c"st c.cslr"\blo. Since tl'.cn. tho:! !'3.-m1'ncturln.~

procoss MS ~~ -por1oct~. D:1C. tho !t~ of' totr:rl Id't

tho .orld liar v::re ~rkud bcf'orc l'elr.g 10'\l'!.ed into

t....-,------ .. ----
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N::UUnition. A soall r.>1::l.nt for r.k"l.."luf'1.cturi~ totryl by...,
tho 1;,pro,,·cc. process i5 no':'V i'1 op~r,~-tion ~t PiC'.r<.tinny

Arscn.."l.1. S'.lff'icicnt fncilities for t~le r::l."lufactur,' of

tctryl in 'Ill\rtin\~ co.n be foun<'l.•
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Dcton1tpr Explosives,

The in1tiatir..; cxplo~iv·., usc('.. ;"y the Or:lna."1CC

:li::l.:ttu. ':!':is e~lo~ivC' h:\s 9cV'C'rol '.lcficic!lcics t'1hich have

lon..,: bec:l l'ccognize':'. Furt~crr.lOre. the :::!crcur;i' r.:lq",1ireil

of YC"\I'~. n r.or,~ or Ie!:!: f",ct!ve so.~.rc~ h.".s been c:'nductcd

to fill''!. oJ ~~tis~:.ctor:" su'lJstl tutC'. Lc.."1.d Azide hns boon

use..1. for t!':is p..l.)"'~')se in Euro:pc for ~ nlr'lbcr of yo."\rs nn~

S'U1ts 'Id.cn proporly r't\Uc 1U'c. us~.. I h u::c by the Orcl;-.."L"lcc

~cto~~ors r.A~~ ~lth le~d nzi~e ~11 bo o~ro of~leicnt r~"ld

10.. IN.bJo<:t to dotorlor~t1on tbnr: thfiSO in ~lel:. ;,urC'Ur)"
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fulnin.'\to 19' u'Scd.. Lond a.zido '1s not, however. suit."1.blc a~

ISJ1 ln1t1o.ti~ o"})lo9ivc; to be set off b~' s:!lock or friction.

as in pritlors.

Powdor for Dcl:\.y Elegonts Me. 'title Trains.

Up to the presont t1r.l~. th" only catcrioJ. which

ros been usoti. with aJV success in c'.elny ol<XIents Fl.nd timo

tr~ins is blac1: powder In SODe fore. Its prin~ipal c'.cf'I-

cicnclcs for t~l~.S use. stll.tod in :~enC'rnl terms. IU'C th'3.t

(1) its nGrnol burniOb rate 1s fnster t~~ is desired. and

(2) its burni!:,; rate ~ries dth the tacpurnture .:me. the

pressure undc-r ':71"dch 1t burns. K'\n,y Attenpts mvc been

I:l3do to ~ro·lucc povclcrs !l..'\v.1I:e.~ improved burn1.D(~ cr.aroctcr-

1stics. Th~sc ~t~ccpts havc involved such things as (1)

:-:.:!. ter1I1(. t,he proportions of th03 thrc~ !l)I"I:J,"u const! tuo..'1ts

of bl=U:k povdcr, SOl!lcti!:lcs QCc~po.."rl~. by t:!le ndd1tion of

(lt~'~r con'lt1tucnts; (2) substi tutior. of other Ll.~.t,;)1'1als for

'" one or mf)rc of the st..'md;1rd const:tuonts of bl~.ck powd,er;

(3) ~tcrir",,-; the oanufncturir.e- process; (4) develop!rnt of

powders of :1.."1, antir~lJ' d1.ffcront ~l:.c:Jic.-u oo.t'w·c, These

f:\ctory ~ (1) the st.uc'I_"U"n bl~l= po':7C1.:lr !lavlnt; subst.."\."l­

t1a117 ~o COJ:lpodtion -

Potass1u:J JUtrnte - ?5~

,
"

j
~,:......------

Ch:"rco:u - - - - - l~

SUlphur - - - - - l~

\
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to act as A slowinr, ::J.(:cnt, [!"'''ld (2) ;). PO'l'7tl!';T of substan-

tiolly th0 ~bove cornlxsi~ion i~ which powd~re~ coal is sub-

stitutcd for t~c ~harconl. These compositions alone, or

blends of the two, are bcine used until so~ethi~; better

is doveloped•

?O':'111crs havin::: :':!:)re desir:-:.blc burnillr'; charncte%'-

istics t~~ t~osc just ~escrioed nro crnnt1y needed by

fuze llesib~crs, ~~c rCs0~rct uork with ~ view to their

de~clopccnt is ac~iv~ly un~cr way.

, -- •

(
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PROP:E:LLAh'1'S A..'lD PROPELLING CHARGES

PROPEL!..OOs:

The ~latively short perfo~ated grain is char-

acteristic of our propellent powde~s, no other major

power ecplnying it a.s standard. Control of t:te burniIlE];

charact<!ristics of powd~r 1:::1. this f'1ri:! is re'l.dily accom-

.. , ~'"

..~

plished ~y alt~ring the number of p~rforations (usually

one or seven) 8..",-.i th.~ initial burning ~ea. The' latter

is varied by contro111ni~ the 3iz,~ of the grain a.nd thus

the a~~ra.ge thickness between the principal burning sur­

faces (:'hc. out'~l surfE'.co anc. tr.e surfaces inside the per-

The chie~ advant~';c of the s!10rt-grl"_in tYl'C is

t~~t it ~an be ~ut through the principal ~~2cturi~~

j
- ,,'

"!

.
i

o.,.l' rat ions, particularly the b1 C':~':i~ proecd,,· " wi th

ver,r great facility a~ compared with the long-grnin t~cs.

Also it c~_~ be lo~dod r~adi1y, or stored in bulk in

siInplc containers. The ma.i.~ di~n.d\"::m.tS.f:c i.~ its usc is

in connection with its ignition, the r3-~dom oricnt~tio:::l.

of the short gr:::.ins offoring $,\, b.<U'flinp'; ef;'cct to the i~

nition fl!Ullc. This difficulty C':ll'. bc :niLblized by 1m-

provcments 1l". the dcsigo..l of the i.:;r.ition system, and in

-1~
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large cnlibcr ga~s~ by "stocking" the grains (see "Pr0­

pelling Ch..'~rgcs for Major Calibor Guns" below).

Al th0Uf'.h t~~ ,short perfor.?ted grnin is our

sta~dar~ desiGn. it may be expedient to utilize the stri~

srair. for.!! for light cn...~no::. in the ..':'\rly st."3.(;es of an

omergency. This typ~ of grain c~ bo mnde on rolline

~~chinery olrcady in uno in ccr~~i~ commercial industries •

SUch ~ pl~ will maintain the supply of: powd0r needed while

the plCUlt3 for prodnci:1€; the strmd"U'd typos a.!'C bci."lg

expo...--:.ded.

The str;dr,bt !litrocellulosc composition of the

smok~less ~owdor used priQr to a~d durin; the World War

lul.s bee,'~ i;..'"P!"ovc..:. "J.pon in recent yo.....rs. This e-...rl ier type,

~lt~OUG;l ~eliev~ of ~s much as practic.~bo of its ether

and ~cohol in the manuf:l.CturiIlb p:-ocess. grndunlly loses

::1(,:"0 of ':'1is residual SOlVc~lt durinc its servi':::;;l life

Thi,.; loss of solv,.;nt introduces £ll::!l"ecinble ch ':..lges in

the ballistic propc~t1~s of the po~dcr. Furthermore. the

rc~nr n~trocellulosc powder is no~c ~groscopic, than 1s

desirable. the absorbed ~oisture also a£fcct~ ballistic

properties ~s well ~s ~st~1n~ deco~~os1t10n by bydrolysis~

~he c.'\liber :Bo:uc'!.. 'Rhich met ~t the e".a. o~ the

World War to mck(' n st,~Cy of the nrca.l1ent. cnIibcrs. and

tnes of m..,tilrc1 and ~'l1t1on for U<;t,; of a Fio1d Arcy.

recognized the "load for dcvelopin[; !,o'~,crs -;rt th 1:11proved
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ch~rncteristic~. ~heir re~~rt r~con~cndoi the dcvolQ~~~nt

of rcl~tively ~on-hyGr~scopic poTIdcrs,· ~ith ~~zle-fl~sh

eliI:lin"tiorl ~.lS{l clE::sir9.ble in all TJ~':'l!=,ons ',7hm'e practicaJ..be.

k"UZZLE FI.ASE:

been clone to c..etermint::; the C.:1.U5C5, C;(Jn~::"r>.l nn.turc ;'!.."l(1. ::let'hods

of avoic.ing nuzzle flash. It is :10',7 l~Cltm that this phcnoI:le-

non is the ·ollr!l~.!lt~ of the C!':littccl hot gnses xfte::r they I:lix

r.i~l the o~rGcn of thG nir. It is thus rclnted tn the in-

fl~';\.blc !l,'1.tur8 of tht: ,';ases (chiefly CO). to the tcnpera.-

turc of t'lesc P,:'\ses, ::'..."ld to the dcficiCClcy of OXYr:en in the

snokelc::o;; P!"l':IC~_' cOl!lposition itself. AccorQi:.:.{~ly there

nr,' se"c~'~ !:IC- tnods 01· :'\.ttn.cki=¥.: the proiJlc:1 of prevc;;ntin.s;

CT elir:-.~n.:·,ti'lr": the occurrence of r:ru.zzle fl."\sh from caro!lon.

[1,,\3. beer.. wt i:J.to the effort to c"~velop fl '"1.S~l'."S5 pO·,1c.ers

for a.ll c~""vn. it }~.s beon found t:-,at, in 'VEk'l.pons nbove

the nedi'lm c...-..J..ibers the cxtr.". 3.--::ou.......t of snoke inevitnbly

producc~ is ~s troubl~so~G.~s the wu~zlc flnsh h~'l.Q been.

~ence the pr~ctice ~t present is to usc esser.tinlly tho

s..'>J;lO COI:!positio~l. in all ';,wapons "r.~.;:r0 i~ is suita.ble

bnllistic~ly. ThG p~icary ~erit, then, for such n

cooposition is its rcl~ttv~ly no~-~~osccpic property.

'2he additioDl\'L -'csirablc fct~rc. fiashJ.ess:'1oss. is

j
I.

'1
I.. ' . ."
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enjoyoo in th,) follom.nr.: 't'/'El'9-pons:

'!-7 c/o Gu.."l, M1916

75 n/":J Gun ma97

75 c/n ~k Howitz~r

~

.~

..... i
>.~

_. i
• I., .~

j'

,
~

'> ,
.'

~

100 r:l/;:" Ho".7i tzer

105 n/rn A. A. GU.L<

155 n/~ Ho~itz~r

:Sce:iIL'"li::1t; m. th t!lC 155 r:o./u Gu."1; tho ttpprovcd cocposi tions

are :'lon-hYP,roscopic (NH) but :'lot flll.s!:l..."less (:F!-iH). Also

in the 3" A. 1. ~s flnshless:'l.css has ~ot been achieved

'Irl thout pr')duci:'l;.' wldesirable qu.--.nt:. tics of smoke. As a

Gcneral rule it a~ be said th~t the tendency to produce

OU2z1e fla~h is :;r~~test in ~~e ~~~~ons of l~ger caliber

'.
o<,,~sily-iOlitcd fMt-burlli.'l'lg fiake ~')\"?cl~. The total cbaree

is cont~inc~ in fren 4 to 6 celluloid cnpsulcs which are

desiGflc;l to fit sncU!'ely into lIsretsll betl7ee.."l the fin blades

at the rear of the p:-oj.;~tile.

'to avoidine the toc.ious \"!ork of hnn.l~ssCDbliD6 such 0.

dcsi611·ns c:I.psules. l,t niGht nlso be Md.od ~t soce

DcvelolXloot work is in prop-css ~o ioprovc upon

t~o dcsic;n of the enUre propc1l~ ch"lrgc. w:i~ a view

c
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.. " ,., - ',~ ~, " .. - -.. , ~

+ ..
"~

:i.L~~~;.,..-~:-,..-,.,-...---------

j .:\
~,

"'., .,
... )
. ,,

;
I

~i -­
i

!i~. . ·1



" ,"'.
I

. -'.

1

.J.

•

difficulty ~3 been e~erier.ced with the. capsules crncking

in stor~e or h:omdli:lC;, and \7i th lids CQlting p,'\rtly or

wholly unsealed. spilled por.der r0sQlti~ ~~ either case.

The design ~hich has gi'\"e:n vp.r;r l'1'oLJisin,; results

in te!:ts to dAt.e> condsts simply of sh,.~~,t pO'7der cut into

discs of such siz~ ~~t the discs thcms~lvcs fit into the

fin "srotg U , ~it:10Ut the :lCcessit:r- for ~'.n:!' cor.t-9.incr at an.

PROPELLI:~G ct~:'G:::S :r'OP.. :lhJOR CALIBER. GIDTS:

An :'l"tst:-.nrltng improvcmmlt in bn1li~tic pc:rfor-

~"L"lce (:f mojor calib'~r propellin; ch:1.r~cs =s ::.~hi~vcd.

:::OI:.C ,¥"C'._ S :l€"Q by f',doptin,g the "st:'\ckcdu c!u"\r,,,:c. whore the

i:1d.ivid'"J..'\l pO":7dcr ~in!': :LTl mcch.-..!lic~.lly plnc(:d in l,-.yors

itself. This ~'si,~ betters t~c ~~Jistic uniformity per-

th~r.norc, til£' CO:nF.ct:nesr. of tl-.c ch"l.!"gc le'lves s~c for the

fre<. flow of th~sr. ~scs '--.round the out~;id.", of the- cl-~-u-go.

i':lc st:lekoa. tJJ)C of cb."U'hC h:\s bocn ,..doi'tcd for .;ans

of e inch -.nd .;t"(l!\tcr CIlllb~r. excopt i!:. onc or troo ci:1or

instanc~s w'1. .. ·r"l othor practic"l! ct·nsiCl:"'l"::\t!ons outwo1?l'

-- ....-
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nOP;:Lum:- C1iA..~GES ~p. FIELD HOWITZERS:

A propelling ·chl-..rec plt'l.n of issuin~ t;'70 designs

of charGe. for each size of ho\.,i tzcr \7l\S deVcloped some

yenrz D.~. and h:1.s n'orked out very s:l.tisf'l).etoril~· indoed.

In the case of a 7-zone wc~pon. for e~ple the 155 m/m

Ro~itzer. thc t~ designs mP~ be ne~eribcd as follows:

(~) A e~~r,c for zones 1 to 5 only, em-

ployin~ a muc~ quicker po~dcr grRnul~t10n than

eoule. r..: used in the full 7-zone charge. Tho

res~:.lt is erootly iJnI;rovoo bELll lsUe uniformity ~

pr'.rtie-u.::l.rly in the lOl~OSt zon~s.

(b) A cbar~ for ~on<.)s 5. 6 and ? only,

cmpl07lng the rep:ulAr p;r~~ul...Uon of powdor.

~e zone 5 scetion i!; I:I11/ic up in O:lC bnt;. t:ma

:.rc.~tlY' simplifyin..::; tht:"! !J.:\nufeeture of the

.3oth t.Y;lCS (a} n::d (b) :-~e issued fo!' use in

the fielci., in t::l.~ p::"".Jp"lrtions -r.:.ic:: ArC ostiul>.ted. as

ro.~son.'l.blc from t.."\Ctic:u cOAsid·;!"""toions. The r.'1t:l0 for

purposc of =r reserve 9UP?ly !ns b':.C:l set "Lt tuo ch.....rgcs

'i'h. SID-~lcr e.:ncoa.st r,uns us.: c.iliofl.y Incod core-

\
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cmr~es. the :.lodcl 1890-1908 employiIl{; nn: Dol iquo t-pa.rt

desi[,"11. of c:w.r:,,:~. The 240 m/m H<mi tzer usos an aliquot

~~rt charGe. The 16 inch ~o~itz~r ~s ~ sp~ci~ b~se-

incroiJI!Ic:'l.t typ..:l of c~'"lr~c. the MSt.- s.)ction b~ine; lOD.ded

0...'11'. ;l:'.:ldlcd scpnrntcly fro::::L the inc::CF.'-~llt sections. A

full ch"lr{':c cOilsists of r, "ta.sc s~cti0:: :'.nd ~) incremcnt

sections.

c~~e. ~ut hc~~ ~hc t~o ~re :ied to~~ther. Each section

is "NroppeC'. ti:?1tl;: to IlTCducc l'. fir7"! chr~r,~,: of 'U:lifon:1

di~eter t~rou:.~o~t its cutir..:l lc~~th.

~~it~ recently the ~11istic pcr:o~nncc of this

thc ~otcntinl of tho }~ pc~~~r. the e~ct co~

-,

•

positiO!l !'')w bei."lg the s...,.ce as th..-'\t "lrrl\~r uscd in the

r::'"l ior-c,,', iber "capons. 'n>.~ incrc.-.se i~ potc:l'winl of the-

to bprovc. i,:.nition cG!'.~itir..m' c~:.sid('~...:.bl:r. as' the early

prOttucticn lots of t~is ~csi~ h~vc r.iv~n eAcollant

velocity umif~~ity.

tCl'l for 'DriT1I'r desie;ns MB proven quite :Pr;'l.Ctic~T In

cussior.-,,:'ClJcnt. Onto the throcded portion of t h,ls hel\d

-7-
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1~ .ocro,:!Eld tno i~itin:i:: olCl:lent O~' body PlU"t, loo.dtld With

black po'i'ld:lr. It is this i{~1.1ti~'; clcccn-t wl'l.ich is thc

fiC'xiolc feature of t~e assCJ:Ibly•.'15 its llcsi.:;n CSUl vary

over a wide r~~c to fit tho r0quircmcnts of t~e propelli~

t~c size :\nO sp"ci~ of the VC:lts C:"'_"'I be \-''.ried over wide

By th" :')bovc d.escribed moans the' ,,;c."lcral i;~ni ting

c1"fcct of the pri!::H:r c= 00 c')ntrolled to I:I~et th,; condi-

tiO!ls with onc.':: propolli:1.;~ charge. T".cc i:ltcnsity nnd point

of dolivcl'Y int'l the powilor ch.'lrGc ".r0, of course, tho prin-

ci~ fl·~~C' crM~~=tcristics ~~ich ~fect t~c bnllistic

pcrfO:i.'D'"'_::-.~c of the round.

6151 C
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SECTrw N

BOMBS~~ FUZES

Bombs to be dropped from aircraft are BIilong the newest

of military weapons. bt the beginning of the ~orld ~ar they

~ere almost unheard of. Feur years later they were in caily use

by all belligerents in ma~· different forms and had definitely

demonstrated their usefulness. The earliest bombs were little

more then tin cans filled with 6ynamite and they ~ere sUnply
>

thro1l\'Il overboard by the pilot er observer. 'rhe developments,

.A
however, went ahead very rapidly and by the time of the ~rmistice

all belligerents ~ere using bomts specially constructed end

loaded fer the p~pcse, stabilized by me~s 01 fins to improve

the acturacy cf their flibht, and eqUipped with fuzes ~hich COD-

tained sefety fe~tures designed to prevent premature ~r accidental

explosion. ~s the sizes of th~ bombs increased it beceme neces-

sary to provide specially constructed bomb recks for attaching

the bombs to the plenes end for releasing them ~t the proper

time.

By the Summer of 1916 the British were using bochs

weighing 1000 lbs. for attacking industri~l centers, herber _crks.

etc. The railroad station in Ksrlsruhe is reported to neve been

des~royed by one of these tambs. The rapidit) with whieh this

dEvelopment ~rk v;as c&.rried out natureJ.ly did net permit great

refinement of design to be atteined•

Af'ter the close of the \tT_r "JOrk ~['.s undert£.ken to de-

vtolop JIll. teriel embody1ug thE improvements \. hich experience in

the mUl111'acture l.M ,"se of the ..er time mcterir.1 ht.d sho"n to

be desinble.

-1-
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For the purpose of this discussion, it is conveDlent

to classify bombs according to the eft~cts they are designed to

produce, into the tolle-ing classes:

a. Fragamtation

~. Del!!olition

.' c •

d.

Chemical.

Practice

~ ,.
'~

I

.~
I

.'

~
'..-.
1

~
.1•I

"

,( .,

FragmentEtion Bo~bs.

Fragmentation boabs of war time construction were

usueJ.ly made of cast iron, the fragmentt.tion of which was poor

and the banbs were inefficient. The best fragmentation banb

of war days sas the l7-lb. ~. II, .hich is still the limited

standard t~pe and wlich sas made trom rejected 3-inch artillery

shell. As this w&.s mE.de of forged steel c.nd was particularly

designed for effective fragmentation, the efficienc~ .es relutive­

ly high. ThE: present standE.rd 3O-lb. Ili5 bCllllb i:; fo~ed by cutting

rings from he&.v:1 1relled steel tubing, &nd c..ssembling them over a

thin ~alled mete! tube ~hich contains the explosive. It will be

obvious tb&t such construction estcblishes in advance t~o d1meD-

siOllS, .idth end thickness, of the frs.gruents obu.inE:d on explo-

sien, thus resulting in much greater uniformity in frasment size,

~i th greEot increcse in tM. efficienc~ of the baab. An alternc.-

tive method of construction of the bomb body is to emplo) a

spirelly ~ound coil m&de tram rolled bcr stock, the effective­

ness of ~hic:t. is found to be just 60S good c..s the body ade f'rcaI

rings. These bombs en. stabilized by IDCUlS cf fins e.nd U'8

intended far USb in high c.ltitude.

-2-
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Slide lIo. I+-~

(Or~nce Photo No. 8135)
sectioc ot Bomb FI'ngl:DCntc.t.ion. 3O-1b•• 1:>.

The tc.ctics or at.tt.:.ck evifltion 1n ::'Zducting bcmbing

o.tt.~cks c.t very len. Lltitudes requires the usc or l.. bo:::'b fo'b.1ch

.111 pcrmi. t the pl!:.nE; to [.et out of the cU IlgE:r rLdius ot its O'l."D

bombs prior to their deton:..tiO:l., bond ~ t the SUP9 t.ime insure

their functioning in th6 most ~rteetivb position on the ground, -

beve :f'inz.lly nsulted in tbe .1eveloplll8J1t of thl; pLn.clmte type

bcIIlb ",tieh CLIl be rel~s6d safely at 6.1 titud6S of trom 70 to

100 teet by plfoDe& trc.vel1Zlg at ~OO to 250 ziles per hour ... ith

precticc.l cert~int} ~t effective functian1D£ of the b~ba on

tht: ground, [nd _Uh lI&tety to th6 bcIatliD@; ~lrplU1e. 'l'he pan.-

chut.e ::.180 eecurea f'lmct.lon1ng ot th(. bcmb 1n " DA:c.r17 vertl-.l.

'-------
~
I "....:, ' . ~.
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position, in which position it is four or five times cs effi-

cient ~s when horizontal. The present bombs for this purpose

ere the 17 lb. T2 c.nd T2El •

•. ~

.... '"'",
" .,

'l
I

~,
,".

")
- .r,'

~ ......,

,".
. ,. '''c

Slide Uo. N-2
sect. i on of Bomb Frngl:leDu.t ion , Low .a.lt1 tude,

T2~.3

Demolition Bombs.

Deco11tion bOClbs used during the 1ro.r were of t!:le

streemlil:1ed type, such contour beil:1£ considered desire-ble f:or

st~~i11ty 11:1 flight, 6Dd consequent &ccur~cy. T)pic&l bOmbs

of: this type ere the lOO-lb. to llDO-lb. bembs shown ~t the lef:t

il:1 Sl1de Ne. 10-3. The di fiiculty of lILI:1uft.ct.uri.ng satist'Eacto17

bombs of: this ty~ led t.o experiments with baabs of eylindrie~l

shape, ~he e£.rl)" forma or e1cl:. :.re ty~ir1ed by t.he fOOO-lb. ud

4OOO-lb. bClIIIbs shc.n tot t.he right 1J:I. Slide No • .ti-3.

-4-
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Slide No. N-3
(Or~nce Photo No. 8139)

D~lition Bo~b5 of ~orld W~r ~~d

e~.rly post ut.r desi~s.

Since ..he wrlr the design 01' s-:.abilizers, or rins,

~~. baP been developed to the ~cint ~here tee stre~ined

s~.pe is no longer found necess~ry. bs ~ result, cylindric&l

bodies h~ve been ~dopted for ~ll the l ...ter designs ot demolition

bombs. Ac ex~ple of ~he ne~est design of cylindric~l bomb ~ith

the l~test type of st~biliz1ng fin is the DemQlition 30mb, 600-lb.,

K3t. ~hich t~s been ~dopted ~s st~n~rd tnd ~h1ch is sho~ on

SHde No. N-4.

-5-
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Slide No. N-4
(Crdnc.nce Photo No. 8148)

Demolition Bomb, bOO-lb., IG2.TI

The present s"t&ndl'.rd cethods of tlWlufucturing bomb bodies

~re the "pierced billet," ~s iL shell manuf~ctureJ ~nd the "cupped

plete," '.s iD the com:nerci<::.l II!l nufl:.cture of gas cylinders. Other

methods of mc.nufc.cture such ~s ..elding circum1'erenti&lly nose 6.nd

t~il forgings to ~ longitudinc.lly welded tube or cylinder, or

swe.ging in £. cOllllllercitol see.mless tube to form the nose Lnd t~·il

sections of the bomb have be~ Lnd ~re being investig~ted, and are

considered promising•

The a.dvc..nte.ges of the present construction over the

streamlined built-up t)-pP. formerl) used ere:-

(6.) GreLter strength due to elimi~tjng of

numerous E.Lnd inefficient _elded joints o.nd semDS.

\
" ...., ....



(b) Easier to maneuver in trusporting and in

the field.

(c) Easier to procure under war time production.

as the facilities of the tube, pipe and welding in-
:
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dustries in common use are utilized.

(d) Great reduction in cost of procurement due

to simplicity of design and utilization of commercial

facilities.

The 4OOO-lb. bQll1b shown in Slide No. N-5 is believed to

be the largest ever actually built and tested by any nation. It

has net been standardized since there appears to be no present

need for a bomb of this size and power. The destructive effect

produced by t(.is bomb can be more or less judged by the crater

it produces as shown in Slide ~o. N-6. The destructive eff'ect of'

several bombs of lesser size, with the increased chance of hitting

the target which is provided by carrying several bombs inStead of

one, have thus far el1lD1nated the 400o-lb. bomb from serious con-

sideration by our Air Corps.

At the present time our standard demol.ition bombs are

the following :

100 pound M-30

'( "

-'-.

300

600

llOO

" M-:ll

II M-32

" 101.-33

-7-
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Slide No. N-5
(Ordnance Photo No. 8138)

Demolition Bomb, 4OOO-lb.)

Slide No. N-6
(Orcman,.g Photo No. 8137)

Crater produced by 4OOo-lb. Demolition Bomb.

,,-. , - ......."'11'0 ... -



,.",
I
I

i". _-..-

Chemical Bombs
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Longitudinal Sec~ion of
Chemical Bomb, 30-lb., m.

There is at present the chemical 3D-lb., Ml bomb for

use by attack avistion and it contains.slightly more than 3~ ES•

This bcmt was designed under the requir",lIEnt that it must be

capable of safe-dropping on ordinary soil from 7000 fect, which

requirement explains the comparatively low weight of filler •

Practice Bombs

A comprehensive sY:JteJ:I of practi ce bombs bas been

planned "hich will provide for training in ell phases of the

gunnery of bombing. For this s1'stem the folla.;ing are r~quired.

a. Practice bombs for training in IIIlrksmanship.

b. Practice bombs for training in operation of bcnb

racks.

i
I,-.. ' ~ •• ..J'
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c. Practice bombs for training in loading th~

.; bomb racks on airplanes •.

d. Service bombs for tinal training.

,
~. ~
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~. ~ Slide No. 11-7
Photo of Bomb Practice, 100 lb., M38.

For pre.ct ice in .lil2.rkSIIIIIrD.shi.p, a non-explosivc ~d com-

perative,ly cheap bomb o:hich can b~ used 'a.ithout hne;e:r on raDges

ot restricted size:, "that C&II. be IlE.de ave.ilable at ~arly all Air
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Corps ststions, and that can be suppli~d in reletiv~ly lArge

numbers ",ith the funds that ere made available for practice

bombs, is desirable.

A practice bomb successf'ully filling tl:lese requir..ments

v.as first made of shee:t metal 8lld designed tc be filled with

weter. .A. smell bottle of smoke-producing compound in the tail

assembly =rke.d the location of the hit ",ith a smoke cloud.
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This idea has now evolved into the present lim1ted

standard lOO-lb. practice bomb,~. This bomb weighs empty

only 14 pounds, and when f~lled with wet sand approximataly

92 pounds. A bottle containing 2 pounds of FS is ass~bled in

the tail end of' the bomb; on 1JIIp8ct the bottle breaks aDd h.berates

the FS, marking the spot where the bomb struck by a cloud of smoke.

LoDgi tudinal section or Bamb
Practice lOO-lb ••M38lL2

As t.~e above described ballbl!l are ~ot fitted w1~ ruzea

they cannot provide training in the opeI""ltiol:1 or beD racks, a

traiD1n~ w~ch experience bes sheal:1 to be very necessary. To

proY1de this traiD1Dg the bcDb. pract. ice , lQO-lb••~ was

designed. This bCll:lb embodiel!l a nUlDbt>r of sl1gbt l!lU"UctW'8J.

cbIUlgEoS frCllll the li38, &Dd :!.D addition is provided With Eo sleeve

1.1:1 the I'Aa1' end. to racei vc the $;>otting charge 8s8erlllbly 1QAl.

-11-I
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This aS5~mbly consists of a ce~ containing 2-l/~ pounds of black

powcl~r to which Ii simple am.ing pin typl:; fuzE. is attached. Tho

~ pr&ctice bomb weighs 8ppro~i~t~ly ge pcunds ~ben loaded

... i tb dry sand. and tests indicate tbat it eiVc.s excellent re&ults.

Longitudinal section of BoJ:lb. Practice.
l7-lb. m7.

The lOO-pound ;>ract ice bomb tills th6 needs of 'UIe Air

Corps tor practice bcmbs for high altitude. but tht;r(l reaei.nS a

reql.l1rQJDL.D.t tor a pn.ctice bcmb f'or use b)' ettack &V1ation. The

bomb. p~cticc. 17-pound. ~7. is supplied for this purpose and

appears tc be Ciu1tE: sat.isfactory.

It. is obvious tbElt Illlil6.nS f'or training inexper1encod

pc.rsonnel 1.0. t~ loading of bombs OZl.'to e.i.rcrc.1"t ,-1thout ttnc1aDger-

1116 the 111'e8 ot such pE.rsonDel mst be provic2ed. This is done

by 1s8U1Dg atl5.D4e.rc! ~a &Ad fuztls ;;hich are loadod to wight

.1t~ 1Dcrt _Ur1el 1D place ot t.xploa1v8tl. Th6S. iDert loaded

-12-
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bombs can, of course, be used repeatedly.

The types of pract1~e bombs ghic h have just been de-

scribed provide materiel for preliminary training in all pbases

of the gunnery of 'bcmbing, the fine.l trGining, however, must be

obteined .. ith live bombs, e.nd for tb.1s tb6 stfUl.dard service

bombs and fuzes ~ill be issued.

The ecrlior post-war demolition bcmbs arc usually

equipp6d v.i th both nose Uld te.il fUZ6S in ord(;r to insure cer-

tainty of flmction1ng. The Nosa Bomb Fuze, LIk. VlDdII b2.s been

st.~derd for somE: time, for demolition 'bombs of the Mk. III and

111th 'thes6 fuzes. primer det OIl!;, tors c.f the Joik:. 11£ type are ElIIl-

ployed, ei ther t~6 Instt..ntsneous or the 0.1 second Dt.lay l>eing

used ~ith thE. llcse fuze. Conly the: short ddey (0.1 sec.)

pria.r dctonctor 1s used ",1th the tt.1l fuzes, since the pUrr-(')S8

of t~E letter is onJ.y to 1nsure d..toIlf,tion in ecse of ~llure of

thE: nose fuze.
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Slide No. N-9
(QrdJu;.nce Photo No. 8144)

fuZE:, Bomb, Uose, WI!:. VIDnI, end
PriJ:ler Detcmtl.tor

Both or these fuzes are equipped with sc.f'c,ty fe£;.tures

preve::lt f'lmction1ng UDtil the bcmb hE-s fc.llUl. f:. ve~ short

1
- ,,'

"

distance from the alrplnne, !:nd uso to peI1l11t ~pping the bombs

~it~ ruz~s UD~~ed so th~t no detonation ~ill occur on ~ct.

This is d(ls1rc.ble in C[.8e it becaaes necesSE.%') to re.1Eoase bOJ:lbs

ovor f'riendly territory due to plane to·ouble. Another ruze, the

Jdk. XIV, quite s1m1lE.r to the !.:k. VII ~e in design. but ot

8ID&l1er &lze &nd lighter construction. is E:JIIPloyed ~ith the

stE:Dderd f'ragmentt.tiOD bomb.

-14-
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Slide No. U-lO
(Or~nee Photo l~. 8145)

Fuze. Bomb. T~il, 1A:. V.tJI, Elnd
Pri:mQr wtonc.tor

These f'uzes require that the booster be assembled to

the bomb when it is loaded. This causes trol.:.ble and expe~.se if

the bursting charge should exude. The~' also make use of a

separate primer detonator stich makes the fuzing of the bombs a

mare or less hazardous operstion. These and other minor un-

desirable feat'-res bave made it desirable to develop new fuzes

to take their place.

One of these is the Nose Fuze, ln03, which is desigDed

for use in all sizes of bClllbs of tee c:,lindricBl type. It con-

ta1na B selective instantaneous or 0.1 second dal~ feature,

elimiDBt iJl8 lobe separate loading primer detonator 8IIIployed with

-15-
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the MIt. VII t~"P(; of fuze, wh.;.ch h6.s al_~'s constitute.d somewhat

of a hazard with the latter type. The n£..'11 fuze contains til£.. booster

as a ccmpoo€>nt part. Ell d also thG detonator-safe feature is incor-

porated, which means tbEt the firing pin is not in line with the

primer and the detonator not in line with the booster until the

fuze is actually armed. This fuze bes been stac.dE.rdized. It

uso providc;s for a much longer dela~' in arming tban the ~ VII

Slide ~io. l~-ll

sect ion of Fuze BCIlIb, Nose. 1.:103

The. cOmp&.nion to the nose ruz.:: LilOS is the tail fuze,

moo. mOl. or n02. The dE:signatiolls IoilOO, irilOl. e.nd Ml02

IlllE:rE.ly indic£,.te three dift'eront lE>ngths of f'I.lZe stem required

to pe~t its use ~ith the ~rious sizes of bombs, the fuze

being identical ira. all ot~r rupects for til bcmbs from the

-16-
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lOo-pound to the 2000-pound, tb~ tis, E.ll 8i~E:S of bombs cf the

cylindric",l type. It provides for only one setting, O.l.,.sccond

delay, like the JIIf.rk V fuze ~hicb it is intended to repl.e.ce,

end elim1n.:.tes 6 seps.re.te primer detonator employed v;ith the

~
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l.ntter. It also provides for ~ mucb longer daley in ~r.ming tban

the lr5kV Ja type.

Slide No. U.-12 I~'''f'
(Ordnc.nce Photo No. ~)

Fuze, Bomb, Tail, moo, mOl & 11102•

Future Development •

A Joint Amy and Navy CoIIIIIittee has "Deni mously agreed

that the present standard army 600 pound toDd 1100 pound bomb

cases and the nevy 500 pound ~nd 1000 poun~ ~ses be repl&ced

in both services by nealy designed 500-pound end 1000 pound

ceses. The proposed designs, ~hich were prep6.red in the Ordnanee

j
I

1

otrice heve outside ~1mentiOlJ.s am wall thicknesses corrtlsponding

-17-
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ehEinging the des:i€n of its present 100 pound &nd 300 pound

bomb eases so tb&t standard tubiLg to correspond to stcnd~rd

sizes of pipe and tubing mE-Y be used in tht.ir ms.nu1' Qcturt;; tbere-

fore, all standard demolition bombs in our axmy, Gxcept the 2000

pound, voill be so designed.

It has b.lso been e.greed t~t tbe suspension lugs of

all demolition bombs, ma.nufactured in tbe future by both s.rmy

and nav)' be of such design th&t complete roums of srmy and navy

bombs could be csrried interch~ngeably on b.~ &nd navy bomb r&cks.

i,

..
.. ~ , .
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SECTION 0

F'YROITCHNICS

Use of the art of pyrotechny in war has pursued a de-

vious course through many centuries. Although !mown from very
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early times, far antedating the development of gunpowC.f'!r, the

musket, and ~annon. pyrotechny fell from the position of hi~h

importance, Which it occupied in Asiatic and G-n;a..1<: warfare •

practically into oblivion. Modern ~~emistry and the stimulus

of the last war,. which established a g-.-eat need for pyrotech-

nics for visual signaling and illu:n1n' tion, have resulted in

not OIlly setting up military requil"f'ments for p~"TOtechnic

signals and illUI:linating flares, but have perm!tted consider-

able progress in this art.

Flares.

The development of military aviation has demonstrated

the need for flares for use in night ope!'8tion. Up to the

pre sent time requirements for four (4) types of a1::-eraft

flares have been established. These t;.rpes are:

(a) ~ :Landing Flarc, for illuminating

the g::-ound in case of a forced landi~ outside

an airdrome or in case of a landiIlf: on an

airdrome ,.ilere ground illu:n1nation is not

provided.

(b) Tile Reconnaissance Fl::.re, for use

in illuminating the ground for a short time

wi th sufficient li~t to anable the observer to

~udge whetfler a closer eX8!l11nation 1s necessary.

-1-
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(c) ~ Observation~, for use in

making a detailed examination of the ground

being reconnoitered.

(d) The Bombardment Flare I for illuminat-

ing targets that are being attacked bv bombard-

ment :from high altitudes.

Lending Flares

This was the first type of flare whose developlllE'nt

was undertElken. The first model to be a:5.orted for service use

was the Mark I, of which eo l:u-ge numb1?r "'rer", actually used by

the Air Corps. Vxperience with this first model indicated a

number of i:nprovements tho.t could be mede end the Aircraft

PaI"':l.chute Fl:u'F, li3, "I're.s deve loped to e:nbody th.; se iIn~rovements.

This fl~re ~s used in l~rg~ n~bers with ~ood success, not

only by the Air Corps but o.lso b:' the old Air '~ail service.

Experience ag~in showed up defects ~nd o.dv~ces in the art

indicated th~t improvements could be m~de.

Developments resu.ltf-d in the L~e Fl:::r-: ~ich is 0. sel1'­

conte.ined unit, ::nd :oot the requirements of the Air Corps for

0. high-powered 10ng-burIl1~ flare that m~:y be c:l.rried on,

end rele!\sed from either speci~l fl".re ~dnptl"rs provided by the

Air Co~s, r:nd which cnrr.r the fl':!.I'"' vertically inside t'r:.€ air-

plane structure. or from stnnd:::.rd bOlllb r::l.cks or speci'J.l hori­

zont:::.l suspension type fle!"e r:l.cks instclled either outside or

insid€; t:le e.irplane. It provides illl.lI:lin-:tion of 300 ,000

candlepower for 3 minutes, the most effective 11lum1nction

being obtained when r'lcesed ~t ~lt1tudes of between 1500

and 2000 feet.

The Me Fl::!.r", e.s or1g1n!llly o.dopted, w:lS intended only

for use &S :::. lending flare. and consequently, not dr, signed to

-2-
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withstand rele~se at high speeds. Subsequently the Air Corps

requested that all ~irplane ~lBres ~urnished in ~uture be

able to withstand release ~t the hi~est speeds o~ which their

airplanes were capable. Recent ~odi~icutions to the pcrachute

connections have made it possible to secure reli~ble function-

ing nt ~ir speeds o~ 210 m!lFs ~r hour.

Further improvements of the flcre h~vc been m~de.

C~rt~in n~w illumdn~nt compositions, d~sl~nated WP ~nd ~,

em! t cl soft ye llow light wtich is unuSUo.'1.lly e~ficient in re-

vc~ling fine det~il, end which also penetr3tes the smoke of

the flare and thus cor~cts the dcrk s~ots in thr- illun1n~tion

which were formerly c~used by thi' SI!lokG. The W? composition,

1I'1hen lO::lded into the c=mdle cc-se of the MEl fl~rc, hs.s e.

c"\D.dlc:power of 'lbout 800,000 '1Ild ~ burning time o~ sbol:'t two

minutes, while th, W5 composition in the scce loading gives

u cc.ndlepowc:r of about 430,000 'llld 0 burning ti.:"uP o~ three

minutes.

A number of the recf"-nt improvE"III!!nts h"'\ve been ndo:"9ted

for ?roduction lots of fl"U"Cs. Al!loIlP' ,these are a met~llic

shc~thing for the fl~e (to incre::ls~ its serviceability ~d

its life in storage), a shock absorber ~d cotton shroud

lInes of' lOO-pound strength for the p~rnctJ.ute, <1nd 9.n illum-

inc.nt of th<:. W5 composition. The improved f1:u'C Is desi~~ted

M6A.l •
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Slide No. 0-1 ~

(Ordnance Photo No. ~)
Flare, AircnU't, Farachute, MBl'I

Reconnaissance Flares.

To meet the requirement f'or a flare to give, for a

short t1ce, illumination sufficient to enable the observer to

distinguish the general festures of 1;ne ground under him, nare,

Aircraft, Parachute, Jd9, has been developed. This flare gives

about 80,000 co.nd!.epower for about one minute. It weighs only

about 2 poun'fs, and is fired frOiD. the Pistol, Pyrotechnic, M2.

which is described later. (Both the projector and flare are

shown on Slide No. 0-5.) These f'estures enable a comparatively

large number of tlares to be carried for prel1m1nary reconna1s-

sence 1n addition to the larter observation flares reouired
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tor the detailed reconnaissance, and which must be carried on

special racks installed on the airplane.

Efforts are being made toward increasing the candle-

power of this flare, while ma1ntainiDg the present time of burn-

iog of' one minute. The use of a composi tion, which pm! ts a

yellowish white light on burning will be investigated. '!he use

of this canposition will increase the cnndlepower fram 60,000

to about 125,000.

Observation Flares •

For the more detailed reconncissance there has been

developed the Flare, Aircraft, PI'1r:lchute. Observation, T6.

This fltU"e 1s identical w1 th the M8 I£.nd1ng Type Flare, with

the exception of the ~lluminat~ng composition which is designed

to produce ::lpproximately one mllion canc.lepower for about one

and one-quarter minutes. The ~ight is ebout the S"l!lle e.s that

of the M8 Fl=re; i.e., 17-lbs.

BaD.bardl!lE'nt Fl'l.res.

For te.ctico.l reasons it is desireble to illum1n::.te a

target being ".l.ttacked by bom.b~ent from high altitude by a

fl..'U'e dropped from 3. plne in the bombardment fOIm:'ticn. Since

th~ 1ntensity of light on the ground varies inversely as the

square of' the altitude of' the light source, it is necessary to

pl'!l.ce the tl:::re n~ar the ground while the pl"lne ~ich releases

it may ~ at 0. height of' 10,000 f'eet or more. To !l.ccomplish

this, the Aircrnf"t Po.....-echutp Fl'J.I'e, T3, has bPen developed.

It is equipped with So t1.m£ fUze which functions at 3. pre-

detel'l:llincd t1llle atter release of the tl::uoe from the plrme.
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The fUze is usue.J.ly set to function when the flare has rallen

to an altitude of about 3000 feet above the ground. 'hhen the

fuze functions the parachute opens and suspends the flare and

at the S8D1e time the candle is ign1ted. The candle develops

about one million candlepower and burns f,r about two, minutes •

Sl.ide No. C-2
(Ordnance ?hoto .Lio. 8131)

Flare. Aircraft • Parachute, T3.

bo types of time fuZes are avaUable for use with this

flare; i.e.

(a) The TiI:1e Fuze. T9, which is a J:1Odification

of the 2l-second Artillery type powder train fuze.

It provides for settings of from about 7 to 20

seconds. thus permitting a fall. of approJd.lllately 800

-6-

i
I.

J

I
! - I'.

" \
.._----

.~

\ ... ..~.· ...T ~ir.;..,.-......~-



I ,.. -P..:- ,~.,. ;..:;., ---'>::"';.;.'-~':.';,.----------= - ---..:...-

,

- -------_._---- - - .....

to 7000 feet before 1"unctioning the tlare to wbieb

it cay be fitted. It is now used ~or tra~oing only,

since a mechanical fuze. believed desirable for such

application, is still under development. This fuze

.ill parmi t the use cf the flare frCl!l much higher

altitudes.

~,
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"

~....,..,

~
.j
~
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:'"' .1..-

Slide 1.0. 0-3
Fuze. Flare a;&d Bomb. T9

(b) The l.iecba:lical T1.lIle Fuze. T""lO, ....hich is

constructed by lIIOd.1ty1ng an obsobte type 75-second

ar't1l1er,; fUze or ':"'":lltbt'.m d~sigll..
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~ide No. 0-4
(Ord.c.a.nce Drg. llio._ P-20046)

:rue, iiechaD.ical. Flar.. an.:i i)O.::lb. T-lO

A pilot flying over water can distinguish no fixed

features of the surface frc:m which he can estimate his drift. To

proVide h~ ~ith the means of putti~ down such a point at will,

a drift sigDal is supplied. 'hen this signal strikes the water

the fUze is ~ctioned, tnd the signal. floating at the surface.

emits e. dense smoke.

Pl~otechnic Sif~~ls.

During the World war t~e principal it~ of materiel

used for p~;rote~hnic signalling were rockets. V, E. C8rtrid6es

and the Very Pistol and its si6lJ.al ee.rtrid6es. These ~-time

pyrotechnics were essentially wfir~orksw insof&r as their quality

1I8.S concerned, and it is not surprising the.t ur.der the condi tious

I
I
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of mi11tery service ~hey proved to be insufficiently rclioble

for such service.

The rockets could of course be used only by group troops

and in suc~ use r.ere found to be cumbersome and ~o r~ve the dis-

&dva~tage th~t the~ disclosed the position from ~hich they ~ere

sent up. The Verj Pistols and Cartridees ~ere used both by

ground troops ~nd eircrbft. They were found to be unsatisfectory

for both uses be,ca\,;.se of their 10•. light intcLl.si t), developillg

only SOlllC 200 to 300 candl<-p 0 •. er • }'urthermcre, for s:O::l;i sfz.ctory

use f::-e.c. the ~~round their height of prc,jection .. f s not sufficient

~d the h~6firE:s ~t:ch ~ere of cammon occurrence ~de their

use in ~irpl~::l•. s o.:'llgerous. Since the 'r.t.r <: If.rge emOUL.t of .,o::-k

bas beeL done tc develop pyrot~chnic sign~lling ~teriel to the

se.me ster.derds of reliabilit:r of f'..:llctioning, sLfet~ !:.nd stability

in storage LS Lre required of milit~r~ cnmunition.

Enrly in this \;or~~ i t WE~S thOUGht thc.t sien!:.l cartridges

could be develcp~d ~hich could be used both for projectioI:. !rOtc.

'.:i rcrElf·. and for rroject ion frolr. the ground '..'1 th only minor I:Iodi-

ficLtions to fit theIr. to th~ ~ppropr~~tc projectors. It ~~s, how-

ever, soon four.d tht..t there \l.er", cErt:.. it!. pt.cllli~ Nl:;.uirements

to be m~t i~ these t~~ condi~ions of s~rvice ~hich ~~re so dif-

f~rent tt~t th~ use of identic~l ~t~ri~l ~vYld ::l~~ b~ etd~ to

ser~e for both. This h~s resulted in the dev~lopm~t of t~o

different types of mcteri~l.

Pyr0'tECbL.iC Signwling ~terid f2!. Aircrt.ft lise.

The d1stinGUis~~ r~~uire~nts for pyrotechnic sigDL,l-

i
I

!. .

ling ~t~ri~l for s1rcrclt ~re:

-9-
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(a) ThA signals need only to be projected

to B distance grent enough to clear the airplane

itself.

(b) The noteriel nust be such th~t in case

of IIllllfunctioning t ~re will be no dEm~er of setting

.,
l

fire to the ~irpl{~e or its occupcnts.

(c) It must be c~pable of bei~ oper~ted in

the d~rk with o~e h~nd "hic~ is inclosed in ~ he~vy

flyi::J.g I:li.ttdIl or glove. These cht.ructeristics <.ore

possessed to ~ high degree by the pyrotechnic sibn~l-

liLg materiel w~ich h~s been ~do~ted for ~ircreft

use. This ~teriel consists vf ~he Pistol, ?yrotechnic,

M2, ~nd the sign~l ~d flare c~rtridges which &re fired

fro~ it. These iteQS ~re sho~m on Slide No. O-~.

Slide l~o. u-5
(Ori1n!:.nce Photo iJo. 8147)

Pistol, Pyrotechnic,.t.i2. SigIlLl, Aircrnft, Pt-rt,chute, mo. Flure
Aircr<.rt, Pert, chute , M9.

-10-
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?yrotec~ic Projector~ ~rcraft ~.

The Pistol, Pyrotechnic, ~, has a b~rrel with a bore

l-l/Z inches i~ di~eter ~d G-l!~ inches long. It bas no

trigger gucrd and press~re on the trig~er bote cocks &nd fires

the piece. The sign~l cert~idge which conteins the pr0Ielling

ch~rge ~na primer ~nd the sign~l itself, fi~s loosely into the

barrel of the discherger end is held in pl~ce by e simple latch

which cen be rele~sed ty pres~ure of the thumb on ~ button on

the o~tside ne~r the top of the grip. The c~rtridge extends

beyond the end of tt.e bn'rel of the ,:'rojector GS much e.s ID'.~ be

necess~r~. The c~rtridges ~re ccrried in recks mounted in the

plaL-e with their b~ses exposed t.nd <...re loc.ded into the ristol

by simpl~ pl:ci~ the b~rrel over the exposed b~se. The sign~l

is then disch~~ged ever the side of thE cock~~t. In case of

~functio~ing of the sien~l ~he weole c~rtridge c~ be dropped

overboerd by sicply pressing on ~he ~~le:se butto~ ~lre~dj men-

tioned, thus elimin:.ting e~ d~ uger to the oper~,tc.r or th" pl:..ne.

Signc..l C:rtridges .f.2!:. ..!..ircn.ft~

At present two types of .,ir-sie:;n..l c:.rtridges l.re

st:~d:rd for use, the Si~~~l, ~irer~ft, hhite St~r, ~,r~cbute.

);;,-10, ~nd t::e. £ted Stt.r, 1i-~1. These sign: Is bur~ for <,bout 35

seconds, 'llii th ~ cLo.dlepower of 2C tv 30 thous: nd uld tore visible

und£.r fOod ~tmospheric coz:.ditions for ~ n.r;.ge 01 sevez-c.l miles.

Pyrotechnic SigIlL11ipg ~teriel !2::. GroUl1Q Use.

Ths distinguishin~ re~uirements for pyrotechnic si~1-

ling ~t~riel for ground us~ :..re:

(:;.) The height. of project-ioll .I:lust be greo.t

~nouEh to peITlit th(; sigu:.l to 'be St;<:n by observers

-11-
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Slide 1',0. o-b
(Ordn,.nce Urg. No. 78-2-119)
Projecto~, Sig~"l, Ground, kl.

Sign'.l r.""rtridges for Ground ~.

~hre(, ty!-'es 01' siC!l:~ls for ground use hL.vc been bdopted,

th~ Si~J~l, Ground, ~hite St~r, ~rQchut~, ~5; Red St~r Glus-

i
:,- 4~

~-

i
I.

1

ter, t~6, ~nd F:ed C.h~in, P:. rrchute, !I.;.-7. 'Ihe Yell 0 ...· Smoke, ,?r.re:.­

chut.::, cr.Q t·he R<:d Stcr. P:.ro.chut.e, ty;ltlS bE ve been servi ce

tested ~ith good r~sult5. Th~se si~ls ~h~n proj~ct~d to ~

height of 400 r~~t furnish food visibility over mcder~tc r~~fcs.

The constructior; of ~ll these sign!lls is ici.:..tic·l t.ith thE. ex-

ception of th,,; pyrot€;cbnic elC:l:J£n'; it.self, ...hich of ce :'.9C V'_ries

a.iththc kind of sign::.l it is d-<.sir ..d t.e pi·oduce. i;. typicr.l

construction is 5:,0.,0. on Slide No. 0-7 •

.A. grCE.t w::lount of ros&~.rch, cxpe:'im..nting, :.nd t.t::st.ing

-13-
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sign~.ls, t:Jllploying diff"rcL1t colors :nd signl:..ls differing in

eh.::.rcct,;;r :.s .. ,,11 LS color, such .. 5 bl ink.;;;rs , cll.i.stcrs, "te.

This ~ork is still in progress •

Slide No. O-?
(Grd.D.i....D.c", Photo Ho. 81~a)

Si~n~1 J Y"llc\·. Smok,', rt.r;;.e:lut.:,
GroUI1d, T1.

SF 6507

-14-
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S:EnTION P

AUT01.fOTlVE

'!!he delivery in qua."1tity to the usi~ arms during

the -past two years of tanks and combat cars ms placed in

their hands the necessRry tools for testing the old and

fOr.nulatir.g new tactical doctrines covering the employment

of n:odern high speed combat vehicles. This they have done

to till:' mnximum extent possible to dl=l.te, both by routine use

and by p&rticipation in €xtensive maneuvers. These major

maneuvers, combined with numerous local problCl:ls and ex-

orcises are rapidly disclosiDg the ca~ilities and limi-

tations inherent in these nrw weapons. and it is possiole

sor::o radical changell in tactical conceptions will occur•.

SUch c~es will result in n~w ~ngine~ring requirem~nts.

since in the present vc.~iclc the characteristic of h~

. 1
J

r

.-,
'0..

'. c
.1i

speed has directly determined the use of c~poncnts of

11.;ht weight and I:Iinimu::l factor of safety. Inforc:ltion

gnined\by e....-perience ha.s to SOI!lO extent rosul ted in cb3ngos

b~ing incorp~r~ted in vehicles to bet~~ a~~pt thee to

\.
tactieal requirl.'D:lents. The need for consid('rn.bly henner

Rrmo~, which is gradually crystallizing. will r~su1t in

honvier suspensions and tracks, Rt SO::iC Sl'lcrif1c:e 1:1 speed.

-1..-
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The prescnt rcvi~ givcs information on the vehicles con-

structod to datc; from tbes~ the tendencies which have tbus

:
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far buen governing can be soen. As to the stcp~ which

have so far boen to.ke~ to provide benvier armor, the light

tanks manufactured. in the fiscal ye.~r 1938. p.re provided

wi th thicker plate, and the Medium T~<: TS, now under de-

\"elo}Xllcnt. iz designed with adcqu."\te fnctors of sl'tf'-:ty to

permit 3 docided incron~c ~ ~or thickness without

al toring the Casic design•

RE:::OmaIS~E VEHICLES

Slide No. 8410

Scout C'U" Ml

..

'. ""-
I .:

:
o' i
, .,-

.J

-3-

.......... - 'r-



Slide No. 10652
Scout Car 112

Slide iJ'o.1l844
Scout Car 143
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Slide No. 11810

Scout Car TlS

--'" ,.... '

'-~
, <
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.J

Fer certain t.'l.ctical uses there is a very dofi::l.ite

.'

- ,
. -41

- '1
- i, ,

1
I

i
I.

1

requirement: for ~utomot1ve vel:icles ~pable of tl'!'\velliDg

over bad roads a:ld occasionally over rCJU€h count17. SUch

a vehicle would be d~ded for soce reconnaissance cissions.

for coccunie~tio~ purposes and for numorous other uses.

Early develo~ents in ve~iclos for such uses ~erc based on

light cOr.ll:lericnl pas!longer cnrs equ1!'pcd with l:'\rgo section

balloon tires. Developocnt of this t;;-pc ms been turned

ovor to tho Quartc~ster Corps by order of the War Deport-

cent. The latter typos of cars developed Rre SCout Cnrs

Kl. • M2 and M3.

.... 4o.ft··

(
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The SCout Car Ml, is a 1-1/2-ton 4-l7hoel. 4-\"thool

drive cOIlll!lercinl truck chassis with a radiator guard of 1/411

armor plate, body of 1/411 arnor pl~te, and windshield of

1/2" arcor plate. The body is open at the top and extends

to a hei~~t s~ightly above the shoulders of the ~cn sentcd

in the car. A grO'U!ld type caliber .50 ~chinc gu..-:.. f or usc

by the can seated to the right of the driv~r. is counted

~ith a pedestal mount on the right ~~ing board and pro-

visicn is nade f~r using the right front door as a s~icld

when operating this gun. Bracket counts nre lOCl\tcd on

the two r~~ dears tn provide for firing caliber .30

ground type cnc..!'J.inc gU,:'lS -'\gninst either ground or airplane

targets. A bntcket tlount. centrally located on the renr

body pb.tc. provides for firing citr.cr the cnliber .30

or ~~iber .50 gnn to the rear. A trunk at ~he rear of

tho va~iclc is used for the transportation of the ncce~-

stJ.r"J cquiPl:le:::lt. A light. quickly reDovnble canV':"LS top.

with side curtai:'ls, is pr?vided. The weight of the

vehicle loaded is about 9.000 pounds.

A l"l.tcr dcsi,;n stroldardizcd. I'\S the Il2 vm.s fur-

thor codified and dcsibn~ted Y2Al. Further icprov~cnt

of the design resulted in the present sta"ldl\rd M:3 C....

In the Inter corso provision h~s been mndc for

. CCLrIj--iIlb the fuel outside the Ctl.r body in f.l.l'!"lor protected.

tanks. The arDaDent is carried on r.:om:ts whic..lot run on
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a track mounted inside the hull plates near the top and ex-

tending entirely around the tonneau. 1be forward. poeition

is raised to provide for I.iring forward. This arran.gement

provides for m~vement of the mounts to any desir~d position

and clampinG thcm in place during firing. The gross

weight is about 9650 pounds. These later t3-'Pes less arma-

ment are aJ.so being used as personnel car:o-iers and o.s the

basis of 4.2" mortar motor car~1ages.

Scout Car Tl3 is generally simillU" to the 113 Car.

It is based o~ 0. lighter 4 x 4 c~~ssis, ~tilizcs soft ste~

in place of amour plate for body pb.tes, is el;Uipped with

the same type of guns ~d. mounts to provide for !U.l around

fire as in the cas~ of the stan~~d cnrs issued to tho

rCt,'"U1n.r Arm;r. This vehicle is provided. for NRtional~

usc only, primarily for training purposes•

_ .._---------:"=~~---,,..-
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Slide No. 10645

Light TMk M2A?

Light TNlk M2A2E2
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The light tank M2 is the result of development

carried on with the Light t&Dks of series Tl to T6. inclu-

sivc. and T2 with the controlled differential steering system

n."ld volute spring suspension system. The power plant of

the Light Tnnk: M2 is a radicl aircooled engine of 267 brake

horsepower selected ns a result of test conducted with

this t,-po of engine in the Combat Car T2.

Tho armament of this vehicle consists of a cali-

ber .30 machine gun ond Cllliber .~O machine gun in !l. com-

bination mount in a single turret, ~d a caliber .30 mnchine

caliber .50 machine gun and the other :l. c('l.libcr .30, and

gun in the bow plate; or two turrets. one ~ouuting ~

c
-8-
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the bow gun as befe-re. The single turret model '\VaS sta.."'1.d.:lrC!.-

ized ns Light Tank M2AJ.. and the d:u.::l.l turret dcsign was

stnn~~rdized ~s Light TR.~ M2A2. The tanks produced in the

<. ..
~
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~

~.. ~,

(
1:.:. I

.; ~
~

.~
~

J

f
~

..,
.'

,

,I'

'j. ,,'

fiscal year 1938 of the dut'll turrct type a.re an improved

model of this type"dcsi~~tedM2A3. This ~odel has heavi~r

armor, longer track. ~ore favor~blo neigbt distribution and

better accessibility to cn&inc eoc~~rtDent and to trnck

adjusting mceh't."'1.ism.

Three production light tanks. M2A2, powered with

the Guiberson 1020 main! Diesel engine, ~ere tested at

Fort lle:rming, Ga. with hi6hly s~tisfnctor.f results. As a

result of these tests and the reco~~en~~tion of tbe Chief

of Infantry, a lini tcd nUl!lber of ta.'1ks :t..'ld eombnt cars

with furhter developncnt of the Guiberson Er~ne are being

procured t~is fiscal y~r for further servico tecto

The design n.nd nnnufaeturc of the Pilot Light

TIUlk M2A2E2 MS been completed 'J-nd the vehicle is now

u-"ldergoine; proving ground test. This tank has incorporAted

,. ~:---

in it~ improvaoents over the production light tarJr

1A2A.2, th~ nost importRnt of these being: (a) Ncw out-

~..

{ ,OJ

~ - 'I
',' 1

"

'l

board steering brRkes~ not loc..-:-ted in the trrulsmission

c..~se. (b) New suspension units. and (e) Heavier armor. It

is believed that these nnjor changes w~11 be successful.

though SODe minor ~~~cs will be required.

(

..........
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Slide No. l069a

Lkht Tank T3
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Though c.."I1led a light tank, this is El1l origi..Ual

design, quite different fron a.IlYthing else in our service.

It weighs 3-l/2-tons, less th..-m one-half ~s mu.ch as our

other light tanks. It is J\ tWo-I:nD. tA.Dk of cxtrecely low

:;

silhQuette, very fRSt Iil.lld !'1I1D.cuvcrab~c~ It is equipped

with one nachinc iNJ1 in n pall mount. which can. fire in

pnly a licited field to. the fl:'Ont. Except for the absence

of a turret, this tRnk is generally siJ:IillU' in construction

to the M2- s~ries of light'"l".truJks or ·the Ml series of conbat

cars. It can be givo:c either R volute spring suspension or

-10-·
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a rubber torsion suspension. Its engine, a ~ord V-a, is a

high production, easily procurable automobile engine in-

stead of a radial aircraft engine of limited production.

Slide No. 6380

Armored Car Ml •
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The Armored CrIor Ml is a 6-wheel, 4-wheel drive

,.: .. ---
".

vehic~e, tho design of which was based on several years

of developcent I'IOrk a.."ld a.~eriencc with savcrnl types of

.-.
~ ~
-0:". '"'j

"

c.."l.rs. It embodies a new principle: in :u'I!1orcd car construc-

tion, tht'l.t of the usc of the str.lCturnl strcne,:th of the

~rmor plate hull to rf'plncc the:- n"rm:u ch.-"ssi~ frnme. This

construction is ad~tageous in ~wo \~S - it reduces the

weight of the vehicle m~tcria1ly, ~d results in n low

• _:~ ",_..ft";-, .. ,.~.I.,:._ - ....·~-F··
.' .I-~
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silhouette con:forming morc ne'lrly to the ide.'\l specifics-

tion in this respcct. The prmci:po.l mccb."UliCRl units

are of 'Commorcial llIIUIIlfacturc, o..nd the ratio of power to

weight is considered extremely good. Disndv:qntages brought

out by test a.rc lnc~ of trnction in front wheels .:'Ind ob-

struction of driver's vision by the lo~ ~d rcl~tively

high n~or pl~te hood. Trrenty of these vehicles ~re in

service. The r.rm..'lIlIcnt consists of no c:'l.1iber .30 IIlI'tchine

gun and n caliber .50 !"1:\C!'1ine gun in a combin..'1tion IilOWlt in

the turret nnd n si~lc ~'\liber .30 a~chine GUll i~ the front

pln.to to be op~rf1.ted by the m.."'l.Il :Lt the rir;ht of the driver.

The c:u- is eqUipped mth 0. powerful r'1.dio set for both send-

ing and r~eiving.

The mectk~~icnl brnkes with which these vehicles

~ere equipped b.~ving proved unsatisfactory. hydraulic

br~kes hk"vc been instn.llod in nll the vehicles in serrice.

:.
'",
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Slido No. 10649

Armored Car TllEl.
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51 ide No. 10783

Armored C;u- TllEG
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As a result of ~~~i~~ ~d tactical tests of the

Arrlorod Cnr Ml. a ~\'l'heel. 4-rrhoel drive design, known as

the Ar::tored C<':\r Tll, vm.s doveloped. The princi:ples of using

the structural str~th of the nlr!or plnte body, in place

of a chassis framc, nnd of Incorpor"."ti~ in the design the

~~tmum proportion of cOMmerci~1 u.~its, nrc eoployed in

this design !\s 1:1 the Arcored c.."'I.r MI.. The :>.mor plnte

protection p~d the a-~a~ent are equivalent to those pro-

vided in the Ml design. Tho driver bas been loc!\ted in the

front of the vcl:icle ~1d 4 wheds, all driving, n.re used

instead of 6 wheels, 4 c).riving, :1.S requested by the usir.g

service. This desi'?'l -;ms s""tisf('\Ctory for the Cavalry And

3. totnl of sevan ~IEl C~rs were pr0~ed for issue.

One Car, TllE3, incorpo1"l'l.ti:lg several ehanges

~d icprov~ents was procured for test :'\iter ~thcr develop-

mC!".t work at the Aberdeen ProviDG Ground. T!1is car uses a

heavy duty cO!JI!lercinl cllbinc and is equipped ':Ti th turret

sioilar to those used on Cllvnl17 conbat cars.

Mtor thoro~~ tcst~. tho usc of SCout Cars in

lieu of ar:1ored cars h"'l.s bcC'n reco=cndcd by the Chief of

Cavalry and approved 'by the 'Wl:Lr Dcp."3.rtcent for both the

I!lcchanized Cavnlr:" a.'ld the horsed Ct'\.valry Division. Tho

requireDGIlt for a...-mored CIU"S, th~reforc. no 10Dgor e;,:ists.

,'. -.

•.,:..::,;;;.. ',1!111••-------------• .~~_••,:'I
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51 ide No. 10691

Conbat Cp,r Ml

.' ,
'~..
'0• .~,.

Pilot Cor:ibat Cars of convertible or full t:"'\Ck

t~J1les we:oe d.cvclopcd concurrc:1tly. Te5ts of these pilots

resulted in the sel~ctio~ ~d standardization of the full

tr:>.ck type "s Conbar Cp.r Ml.

'{ :./ .....,
, "

.:-~ , j., ..
T!:.e annnrnc:J.t consists of 1 caliber .50 nnd .2

cn.libcr .:;0 I::..'1.chine gU..."lS, one cf tl1c cnliber .30 gur.s

being nJunted in the front pl~te of the c~ ~d operated

bY' the l'J.."'.n sittiIl6 at t~C' rl~t of the d.river. An 10-

proved type for 1938 fiscn.l y~r production is dcsi,~tcd

'.: ~, '",,~'. l".• - ...Y ,..t.-.". _.-: .... .....,
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provision for better arm~r~protection, increas~d length of

track and better location of center of gravity, more acces-

sible engine and track adjunting mechanism, and !!lore stable

gun platfonn. In adSli tion, three production Cocbat Car:;

Ml were rna.nufactured, using the Guiberson 1020 radial Diesel

engine in place of the Continentnl R-670 rP.dinl gasoline

engine, for service test. These vehicles =e dosignated

Comb~t Car MIEI. Various oth~r ~odels of this series rcprc-

sent development projects in improved suspensions and Diesel

drive.

Comb1>.t Car T?

-16-
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Al ~hough the full track type combat cnr \V!'l.S

st~dardized. the development of the conv0rtible type has

been continued and the design and mnnufaeture of a Pilot

•'- .,j.
~_ i

"-~
-J:... ~

" .~
.J

Combat Car T7 has been completed. This design is based

on Il. hull structure sulr.o.;tanti~lly id.entical rri th th.-".3.t

used in the Combnt Car La: the use of the s~e power plant

~~d tr~sm~ssion system with the addition of the elements

necessru-y to provide for drivjxg the rear wheels when op-

erating as a ~heclcd vehicle; and the applie~tion of a

suspension system suitable for a convertible vehicle. An

interesting fen.ture of this :;:>ilot is the usc of pneumatic

tires in pl~ce of the solid or cushion tires employed in

-17-

earlier :::Jodels.
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MEDImrr TANKS

", Slide No, 8406

,.. ~

'" i
....' '...
"'~
:". ~

.'

Medium Tank T3E2

;- .~
J,

~
..'
~

The Medium Tnnk T3E2 is n convertible vehicle

and is tho result of experience had with the Medium Tank

..., T3 (Christie). The vehiclo weighs 15 tons :fully equipp~

mount in the front of the turret, 3 Caliber .30 Machine

delivers about 450 brake horsepower. It is designed for

and is powered by a Curtis D12 engine \~ich, as ~odified,

• ~.:. ~ ::..i••~
~ , '-;'./. ~ '. , ..~....':).11" .

•
.' ;,..' - ~._ ~ ,"'ow:'
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use where greater offensive power thnn th,~t of the light.

tP.:Ck is re9.uired. Its a:nnament consists of a 37 :n/m Gun•

Model 1916. and Cl\liber .30 M.-U:h~e Gun in l'l. combillF.tion
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Guns in the rC::Lr po.rt of the turret ruld. an aMi tionnl

C~iber .30 ~~chine Gun in tho right side of the bow plate.

This type is now undergoing extended service test nt Fort

:Benning.

Slide No. 10645

Medium Tank '1'4
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Slide No. 1098?

Medi'UJ!! Tank T4El.

·::a.is vehicle '\'!as CLcvelopod origin::\lly as. the

Comb1'l.t C:...r T4. -"l."ld tho::n tnkcn ovor by the Infl\.."ltry. with

n fc~ ~ino~ chnnges. p-s the Medium Tank T4. In test

'\D.ct L"'l service. t.'Iotcsc vc.hiclcs d.evoloped defects in

road bl'ftkcs and in trncks. a."'ld stu:lles nrc in progress on

designs for corroct~ those.

tured at Rock blf\Ild Arsc:m.l and s~ipj)eil, to Fo-:t Be=iIlg,

Tr..is ~ ~s the SDDe 1'\S Med1U!!l Tank T4 except that the

£

. i

I
I .
1 .' ,.~.

..

revolv1~ turret of the latter is replaced, with a.

'-' ..... ..."'.... -~ - '.... .- I,'
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barbette turret cont~ning 1 Caliber .50 and 4 Caliber

.30 Ynchine Guns.

Since the fire powor, crew, ~~d protection afforded

by the T4 type of ta.nk :'lore no greater than those of the

Light Tar~1<: M2A2 (with its ·decrOe"l.sed woight ~.,.c. cost) the

Infa.."'ltry h.-I.s recolllIn~ndcd tb..'l.t nc further vehicles of this

type be !:1a!IUfacturell.

51 ide 1;'0. 11932

Medium Ta.'lk T5

-: '''i-­
·i..: . ~

This is :'l nc'C' design of a full track mccU'W:I

ta.!'.k of 15 tons approx1m.... te wcit;ht. Th<.l pol'7cr. troin is

cenernlly siI:liln.r to tint of the Light Tnnk 112, and tho

-21-
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running gear is also swilar except thnt three bogies arc

used insta"l.cl of two. A pilot vehicle hns been tested at

the Aberdoen Proving Ground and by the Infantry :Board.

The pilot ~~ was enthusiastically received by the Infen-

t~" :Board Mod the Chief of Infantry rccolllI!lended its stan-

dardization. The developI:lC1'lt of this typo is being pushed

with the view to supplying the higher pcrf01'l!lanCC chnrac-

teristics and hEk~vier armor protection which the using ~

consider nocessary in this type of tlU1k. The production

vehicles for fisc~ ycnr 1939 will be design~tcd Mediuc

TAllX TRAINERS

Tank Trainer Tl
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There is under :na.nufacture two machines to be

used for. the training of drivers and go.mners of tanks and

co~bRt cars. This trainer consists of a foundRtion upon

which a fr'1.l:leo:vork 'is mounted in such mnnner th.:~.t i t m:;).~' be

caused to pitch ond roll to simulRte the motions of a tank

trcvelling across country, the pitch nnd roll being con-

trolled by the instructor. On this fr~ework is mounted

a hull simul'1.ti!lg th.'1.t of the tank or combl;J.t C:l.r, includ-

ing the proper turret or turrets. ~uitable for tr~inine

a combl'l.t vehicle crco:l. A Ford V-8, 60 horsepower engine

is mounted in the rertr of the body str.l.cture and connected

with clutc'" :\."'l.d tr''I..'''l.smission as used in lie-,ht tanks nnd

comb:'l.t c:~.rs. Provision is I;1.-"1dc for npplying lo:\d to the

power trnin under the control of thu inst~tor•

t .~..
'( ..,

-'" ,-,' .."

-23-
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TRACKLAYING TRACTORS

Slide No. 11763

Light Tractor M2
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Commer~i~ tractor onnufnc~ers Are cont1nu-

ing to supply t~to~ for test as new ~odcls or ~or

improvements d~elop. As the rosul t of these tests the

Caterpillar 25, tho Cletrnc 25, the IntoI'DRtion.."'L1 HRr-

vaster T-20, I3.nd the All i9-CbD.lmers ~odol !!, Light

t:-Rctor. nll of about 25 horsupo'licr, MVC been listed as

suitablo to fill the requirement for light military

trnctors. In the mociium tT1'.ctor f~cld th~ CatcYT~ll'U"

RDG, Allis-Ch"l1.mers 35, Cletrnc 35, nnd Internntional

1
I........~,

t~j__---
l.

-24-
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a~rvcstcr TA-40 TTP~Tr~ctor n~ve c~cn listed ns sntisf~c-

tory for millt:u-y pu."'"P0ses. In the hc:,:'Y cl'1.sS the

C~terpillar RD7, Allis-Chalmers Model L, and Clctrnc Model

•.• ,..j

"-. ~

..................'
, . "'Ji
. I

80 nre listed ~s satisfnctory. The maximum speed of thcs~

tr£'.ctors has b':cn incrc'l.scd so trot the high gC:lr I'l'\tios

now provide for speeds in tb~ neie-..bborhood of 8 miles per
.

..~ .~

•

~..
-;.. -.II

(
t-,"
~
~

Ma~on-Herrington Tr'1.ctor

<•

':""......
. ,
.'
.,., .'.
"

.-.' -.,..,lI!'-
" ,.,.,.
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NBrwon-Hcrringtn# Tr~ctor

Model TJ\=20

x1

\
...... ".....'1
• <

,
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I

1
I

..1,
.j

The Ordn-mcr: Dcp3rtocnt has procured a.."ld subjected

to proving cround test t~ 11~ht t~ctors n.~de by the Mar-

l]on-HElrriIIG~onCOi::l:pe.."1Y, tho Model TA-20 nne. the Model 'IA-30.

These soall, liGht, hl,";l; speed tr::l.cto~s usc Ford V-8 en;:P.nes

of 60 and 85 horsepower, respectively, nr..d have Goodrich
':: --

continu.ous rubber bt'.nd trnck:s. These are beint-; l:lvestitiatcd.

ri ..:!,
, ..,
.'

to dotp.~ine their suita'bility for towi.'1g lO:'1.ds such n.s

the 75 n/o Hor.itzer, or c~~ercial pn~~tic tired t~~ilers

. ..... -.....,.....1If .

-26-!
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for the tT~~~port~tion of such nilit~ry loaas ~s ~ort~rs.

machine ::;uns. and ru::cuni tion. They :1J.so ::!.:ppc.."I.r generally

suitaole for the draft of antitank r,uns. Wheeled tr~ctors

of conparable pO\'i'cr lk"l.ve also been investii;atcd..

Mediuo Tractor Ml

51 ide No. 68??
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Four (4) Medium Trxt'Ors Ml h'l.VC been proC'.u-cd

nnd issued to the Const Artiller,y, This veh~cle is the

standard C~terpillnr :RI>6 Diesel Engine Tractor with the

nddition of mili~ry necessories. They arc the first

Diesel powered tractors issued to the regular army and

arc strictl7 in ~ccora~ee ~~th the U. S. Army Spocifi-

cation for MediUl:l T~ctor lB., except 3S to top speed

rCq'J.irements•

51 ide No. 8 32§

Heavy TrMtor Ml

The Cate!,!,1l1ar 'l'rl'\Ctor COIl&PMY' has sub::!i tted

for test = RD'7 Diesel eng1ncd tractor meeting every

requirement of the U, S. Artsq sJ)Ceific."'l.t1on for Heav,y

-28-
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Trnctor Ml. This test d~onstrntcd co~clusivcly th~t

heRvy cocmercial tractors C~~ be ~~sily codified so ~s to

meet all the rcquiramonts of the present specific~tion.

This v~~icle n~s been listed ~s s~tisf~ctory undor current

u. S. ArEY specific~tions for henvy milit~ tr~ctors.

Light Tractor T3E1

The Light Tractor TS. series weight a.P!lroxim~te-

ly 3-1/2 tons. is an Ordnance DepRrtcent dcvelo~~~t to

satisfy ~ request of the Chief of Field Artillery for a

I:Iode~ high speed light tractor for use as ~ pr~e ~over

tr'\Ctor. princip.."\lly in tho trnck nnd suspension•

with divisional nrtillery. V~ious modifications of the

J
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c
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performance o:f these tr~tors in proving ground and servic~

..tests at speeds up to 25 mUes per h,?ur bas been excellent,

and indic<'ltions are that this design. which :follows the

Ordnance Department policy".o:f usiIlg the ll13X~mum o:f. aVflil-

able commercial components, such ns engines, transmissions.

final drives, etc. will be"successfui •

At the present time six: of the '!'3B4 model <'lre

lULdergoing 50rvico test.

Slide No. 10887

Light Tractor T5

One (1) Light Tr'lCtor T5 wns mp..nu:f'a.ctured fl.t

Rock Islnnd Arsenal :for the Air Corps, N1d is now in use

i
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at Wright Field. lhyton. Ohio. This vehicle weighs 2600

pounds and can bo trr'.llsported in the bomb baJ cf certain

bombing pli'Ules. Provision was made for adding S::l.D.d

ballast of 1300 pounds. making a total weight of 3900

pound~. It is powered with a Ford V-8 enginc. 85 horse-

power. has a rubber suspension and continuous rubber band

tracks. It has givcn very S<"1.tisfactory perform.'l!lce.

51 ide No. 10781

Medium Tractor Tl.

The MediUl!l Tractor ::n. gross 'neight 16.000

pounds. is in g~eralmmilar in construction to the light

tractor T3El. It is powerod ":Tith a General Motors 707

-.31-_
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engine. T;le e,""t'OSS wl'light is 16.000 pCl'lmds inclu~1ing a

pay load of 2000 pounds. This tractor tows a 10,000 poun~

lond at speeds up to 30 miles per hour. 'A unique feature.

1::lcluded as the rElsul t of experience with high speed track-

. laying tractors provides for so~octive independ.mt control

of the brakes on the towed lo~d. by the tractor driver.

~hen re~uired by operating conditions.

This tractor has passed arsenal and proving ground

tests. I'\.lld is no,::, U!lQ.ergoing service test under the Field

Artillery Bearo. a.t Fort Br~g, liorth C~ol1n..,..

Slide Ivo. 11739

Henvy Tr.....ctor Tl

The Heavy Trl\ctorTl is l'l. coordinnted design of

the C~tcrpill:1.r Tractor Compo.%lY p.nd the Orfuvmcc

~

\
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Department. It consists of a'Diesel pover plan't as regular-

ly used in the Caterpillar RD-7 tractor. mounted in a

special frame designed for the adRptation of the standard

volute suspension. idlers and tracks'used on production

light tQlJ?:s M2A2. The tractor weighs 21.000 pounds and

special gearing gives it a top speed of 21 miles per hour•

It is also undergoing service tests by the Field Artil-

lery :Board. The rem..'U'ks concerning th~ air brake system

of the Medium Tractor also apply here.

Slide ~o. 6974

Half Track Car TIEl
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In connoction with the mechanization of Cavalr,y

regimonts a need bas developed. for a vehicle which can

trnvel on roads a.t speeds up to 35 miles :per hour or across

couni;ry at speeds up to 18 miles por hour. and be able to

..,
perform both these functions without the loss of time

involved in changing the running gear.. To meet this require-

mont a Half Track Car TlEl was produced which consists of

a special chassis and body powered by a. Cadillac V-8 engine

and a half track i:lechanism developed by the Cunningham

OOmpaIly. This vehicle is bo.sed on the Half Track O::u-

developed in France b;r Oi troen. These cars were supplied

in limited quantity for extended service test in mech..mized.

cavnlry orga::.izations.

1im1erous types of joL"lts !In.ve bcen tried on the

rubber block track usod :md the e:ffort to improve 1ts

perfoI'l:lE\nce is continuing. A ruboe:::, blUld. type of trnck:

which is produced by the Goodrich Rubber CompR.DY h:1.s Rlso

been tested. This tYJ:)c is ver~.. bteresting because of 1ts

subs~~ti~ly less resistAnce to ~r~ction than any jointed

f~ ~ested. but 1t ~ords less trnction on softtype so

~ .....
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LIGHT CARGO CARRIERS

Slide No. 9695

Light CArgo Carrier T?

Thi!'! vehicle. sh01lIl. on tho nbove slide. ll.ftcr

undergoing service test at Fort Benning competed in tost~

cond:uctcd by the In:f'nntr,r :Bonrd to determine a sui tA.ble

cnrricr f'or tl-.at se!'Vico. It i~ b::l.sed on the trackl~

chassis of' the Light Tank M2 or Combat Car 1!l.. A bo~

suitable !~r cros~~tr,y trensportntion of such cargo as

M!IIIlm1 tioD. fuel oil. :uld sOllie types of' ~nll:\IIIe!1t is used

instead of A tank bull.
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51 ide No. 12002

Li.<;bt Cam Carrier T5

The Light Cargo Carrier T5 (sometimes called the

Li~t. In:'fIlltry Carrier TS) is ba.sed on the chassis of the

Light 'h..'lk mEl, usi:l(! part!: origiIlally ma.nuf'ac~ured for

th."1t ve:dcle. such as power plant. transmission. finEU

drive. suspension. t~xs. controls. and the lower ppxt

of t!:le hull. tnt'! only new pn.rt being a cargo body'. It was

designed for trnnsportntioo 00 the bnttle.field of infAntry

combat loads. but ~ also be used 'lS 1'l. light tractor. An

unUSU3.l fe1l.ture 1s its power p!.nnt, a 4-cyI1ndor Menasco

~odcl C-4 ~ircool~d nircraft eng~e of 125 horsepower.
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Personnel Carrier. Half Track. T7

The Scout Car M2 less l\tIlk"Ullent bas been used to

some extent ~s ~ personnel ~~rier. One of these

vehicles is being modified by the ::l.pplic"I.tion of a half

track mcch:mism to provide an arMored vehicle for tr~.ns-

porting m.."l.chine gun squ."ds and equipment~ This pilot is

dcsi~~ted Personnel C3rtiar. Bn1! Tr~. T?
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4.2" Mortnr Motor Cnrri,ee T2

~lis vehicle, which is of. the full track type

and mounts the 4,2a C±CI!lielll morter. performed very well

for :'Ul ent iraly new design. '!'he pilot h'ls been delivcred

to the Chcmi~ W~rfare Sel~ce for test.
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4.2" Mort;;r Motor Cq,rri:y;e T5

This motor c....rri...-;c: is 'l. I-lt2-ton light 4 x 4

end specinl mount, 4 :own, 4€ rounds of' mortl\r :'UIImU'lition,

nnd 1 me.chine gun :md mount for proteoction ~inst ground

troops '3.ncl :lircro.it. Tb.c l!!r)rt~ c."1...-r'inCc is d(.'sii1:lled to

provid~ for clk~ne from tr~vcl1L~ p03ition in th~ bo~

to firing position on the groun(~. in 0::':.0 :::inutc•

-39-
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4.2n Mort,,*, Motor Corrine" '1'5Jl.
. ,

~e TSE1 Mort~r Motor ~~ri3gc i~ ~ vcciclo

C:lscd .on the' Se'1ut c.....r!!2Al. In other respects it is

much the s~e as the T5.

The wide diversit,y o~ t~~~s Rt present under

test in this eloss o~ v~bleles is no~~blc.
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HALF TRACK TRUCKS

Slide No, ?l3?

K~lf Tr~ck Truck T1

The :EJI:"lf Trnck Truck Tl is the' :first of 11 con-

sidcrnblo line of vehicles cmbo~r1n~ the nppli~~tion of

~c tr~ck ~~d saspcnsion p~inciples to truck ctk.ssis, This

is a. cO':lJDcrcial. stp_"1Wu-d truck: ch."lssis "f :-llou.t two tons

c~go capacity i~tcndcd to pr~vide 11 light primo mover

of the n~f tr~ck clllss for divisional Artillery. The

vehicle is cOl:llllcrci:l1 s kndnrd throughout C'xccpt for the

drive of suit~ble design rold rntio for propc.lsion of

roJnr ."\Xl.e which is ~dc cspccio.11y to provide ~, final

{:
t this t"""'.c of vehicle. In the pilot on l'.ttcmpt \r.'.S I!IlI.dc

\'--_---"0'--~-41-
,. . - .,-,""""
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to use substrmtin11y tho ~e trnck and s"J.spcnsion ns 01:1-

ployed in the h.~lf tr3.Cl= cnr, but test shOrTocl that n trnck

of more substnntial design 1r.\S required.

HALF TRACK TRUCX T2

Slide No. 7103

Tho Half Trnc:k Truck T2 is vcr; s imibr in design

to the n. except th.-'\t it is based on n Ford truck: ch."l.ssi s

..,hich is oquipped wi th ~.:. Ford V-a engine. Tills vehiclo

w~s developed by the ~Jling~~ Co~~~v nnd submitted to

the Proving GroUT.J for a brief i~tcnsivo test. Its por-

fo~~cc. considering the size ~~d power, wns considered

very satisfactory. The (' .nningh."UlI tr:lC~ supplied ~s one

of the first to give ~ renl17 long life, perhnps 5.000

milos•
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51 id.c No. 7989

Blur TrL\ck Truck T3
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The ::t"'Llf Trnck Truck T3 is ~ co=erei'l1 vehicle

dev~lopec by the Li~~ ~~~ufncturing Corpor~tion. It is

far grc"1.tcr i=J. size =d pot'lcr tb:m the 'i'l =d T2, since it

240 hors~po~cr V-12 engine. The test of this vehicle nt

the Proving Grou."d inCl.ic,- tes t!l'\t it is cnpable of h:mdli!lg

he~vy ~tiller.f londs u-"dcr p~tically nDY t~rrnin con-

ditio:l.s likely to be e:1.c"untcred trl.th t.loJ.is typeof' cq..dpoent.

T.1e vehicle is rugged. cnpt"".Jle of tr-msportiIl('; up to 10

tons of cnrgo '"Ind at the S:'U:IC time of to'l'1ing !l. hCA.vy lo:".d

For militnry

, " ~r.'" '-- -- ........

under favorable road or terrain conditions.

~~---
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test it is rated as n 6:-to~. carg<:> vehicle when towing hc"1vy'

artillery loads. It'is capable of speeds up to 15 milGs an
. . .

hour fully loodod on favorable terrain. Six (6) trucks of

"
this codel have been given a service test as prime movers

for the 155 c/c Gun - 8" Howitzer Carr~e. Service tests

hnve shoml thtlt this cOlllJ:lercio.l itcn is not particularly

'. .~. well adaptod for use as a priDe ~ovor for henvy artillery•

51 ide No. 10651

Half Tt":'l.ck Truck T6

,
~:
~,

...

A slightly lighter a~d somcwh~t less powerful

vehicle othorrise smil:u- to the T3 was tested. It is

.. "- -

desi.gnl\tod Bnlf Track Truck 1'6. (-

j
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Slide No. 8411

'Fe' f Track Truck T4

-,. '., .... ", --' -:- , . '~ .

'.~

.
'1 -·..

·1
~. )

• <
' ..,. .,
..

).
_,t

i
I.

The Balf Track Truck T4 ("7ire laying) is essen-

ti~ly the Sru:le as the Balf Track Truck T1 cxc~pt for no-

cessnry body codificntions to adapt it to the requireI:lents

of the Si~~ Corps.

.~..:~., .. ~. '-~.~-';
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Slide NO;. 9961

HAlf .Track 'TruCk IJ:5

The R':\lf Track Truck T5 is a SOr.lC;7hn.t 1nre;er

~d core popc~ ver.icle thon ~ of the preceding pilots.

It oro.s designed to provide for tr.-.nsport"l.tion of the

Fiold Artillery cquipm~t ~tt:'\c..l:lcd to the I:Iccbn.nized

C::l.vnJ.ry but is rnthcr hcav-J for use with 75 elm cs:l.teriel.

It is :l very rugsed nnd powerful vehicle. equipped nth

:l G-cncr.oJ. Motors 400 cu. in. engine of I\bout 120 h.p.

and haviIlb ~ c.llowablc spQcd of 38 miles per hour.

Considerable trouble ~ experiencod with ~pid

~o:U· of tracks. This W."'.S p..-u-tial1.y corrected by the usc

~.

,-
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of trru:l~s IOn wide instcnd of an but cocplcte correction

of the trouble wns not attnincd until the width of

bogies -'lIld trl".ck rollers was ::Usa incrc."seo.. The vehicle

as iaproved is designated T5E2. Its o~y defects now

appc."l.r to be insui"ficie::lt l;I"ound clcurnncc 8."1d ~bsonce of

front wheel drive.

51 ide No. 12668

HaJ f Track Truck T9

The Half Track Tru.ck T9 is nn attccpt to prOVide

a lig..~t. re."dily procurl\ble h!>..lf track truck. Its princi-

pn.l f'cnturcs ;u-e the Fore. V-8 enGine, th~ provision of a

front wheel drive, hiGh ground clearance, nnd Goodrich
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rubber band tra.eka. ~ese tracks give minimum rolling

resistance which is necessitated b.r the small engine used.

but their traction on soft ground is inferior to that of

•,..j
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jointed. track. The basis of the truck is the Ma.rm.on-Hcr~

ton 4-wheel drive 1-1/2 ton chassis.

Slide No. 11748

Be'f Track Truck T9ia

..,,
Two (2) Half Track Trucks 1'9E:. have also been

procured., These arc identical r.ith the 5elf Track Trucks

1'9 e:ccpt t'.Lt o.-whoel bogies :u-c in~U;\lled instead of

4-whC'e1 bogles. ~osc two T9:&:l. trucks. with two '1'9 trucks,

are now undergo1rlg service toat a.t Fort box. 1)'.
r,
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MAINTENANCE nHICLES

Slide No. 12613

Machine Shop Truck M?

Slide No. 12615

Tool and BeRgh Tpu:k Ml.
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Slide No. 12614

Welding Tn1ck Ml

The Machine Shop Truck U2 was developed to pro-

vide a suitable repair vehicle for use in mechanized orgao-

izations. This vehiel e is based on ::1 4-'!I'heel 4-wheE!l drive

cl1assis ratE'd at a ear~ CJ\paei ty t;Jf 2t tons, anc. tho

vehicle gross we1(;ht is l1J:1itad to 15,000 poundc. The bo~

provides a floor aroa 10 feet lOIl€' 7 ft. wide. 1t'hlch is

bcroasod 'by sides nnd tail gat~ 24 inches high wieh

arc 80 dcs1i;r:1ed t!l3.t WaD tho vehicle: is in usc these are

lO'l'lorod to :fo:rm extensions of the noor. Tho sidewalls

and roar end of the body are dc1Sf;Ilcd to be roiscd to

form a sheltor ~or the vork::blg pll\ttorm. The lIIBChine tool

\
. ,
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and hand tool equipment for this v~~icle were determined

by service test. It is somewhat along the lines of the

:lld Light Yachin~ Shop Truck Ml which was in f,Gnoral

used by the Army, for IIl8.IlY' ye.-"U's, but cspcci.-l1ly sclect-

od for tho naintor.ance of Ordnance r~~t::ricl in the field..

Companion vehicle~ are the Tool nnd Bench Truck

Ml and the Weldi.ng Truck ID, buil t OIl the Sfl..'lIC chassis•

.The Bench truc1: 1s equipped with necessary necessaries for

bench oper.'ltions:.l.Ild for the transportA.tion of band tools

nne suppli~~. The w0.1u1ng truck enrries a 300 ~ps.

gasoline electric welding :set =d oxy. acetylene weld-

ing equipment. This truck is nlso 'Provided with bench

facilities and portable electric tools.

Sl ide No. 12463

Heavy Wrecking Truck m
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A Ba.."l.VY' Wrecking Tnlck I£L b..'\9 also been st:mdnr-

dized.. This is a &-\7hccl S-whecl c''..rive tro.c:: ~pn.ble of

cn.rrying a."l ad.dition:u :p.V lo.-1.c. of 1 ton. Mounted on the

frnme is I'l. 5 ton power c:ane having lCX1,b overlo.'\d capo.city

with ~ intcgrnl winch of 7-1/2 tons single line capllCity

holding 600 feet of 1/2 inch CR'!>le. Sicnboards nre pro-

vided for the platform bod;\" for cnrry~ In.r~ tools or

p."1.rts taJ.:on from disabled vehicle!!. Tool boxes "-rc pro-

vided 'U!l.der the body nt toe sides of the vehicle for h.'U1d

:."
~
i..
I;

'. .1
"l!

. ,

tools. ~ port....blc ncct;rlcne-o:x;yc;cn welding outfit is

cnrricd nnd noo(', li,;;hts :"\TC mO'Wltcd on the fr:'l.lllC of the

crone for ni~t work. A pi~tle is RIso provid.ed for

towing service•. Do~h..."ble tracks ~e provided for t:b.c

rear bo~ie nnd the fron.t wheels. ~!labling thc vehicle

to go any place ot;hor vehicles might go.

This truck is the result of ~cnsive use of 0.

simil.-..r vehiclo mown as the Expcrimcntr~ Wrecldng '!'ruck

'7hich h.:ls been U scnice ~t Fort Knox for some time and

has been of great mlue in rep.."\i:"iIl6 disabled. '1.utOl::Jotive

vehicles or artillery in the field..
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Sl ide No.' 12611

I':tercency Reapir Truck M1

,
...-\

.. \
...... ..
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T'.o.c mar'Cency Rep:dr Truck is n l/2-to!J.

4 x 4 truck vith liGht rCp<1ir truclr °DOey. Due to its

liGht wci,..:ht n:1d lJU'~;c section tire equipccnt th.is

vehicle ~s exccptioDCl cross-count~·nobilitj.
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Smn\l Arms Re'w)1r 'tr.1Ck 'il

.... '

The sm...\l1 Ar!:1s Rcplir Truck 'il is lII!ldc up of'.

3. l-l!a-toD. 4 x 4 cll..~ssis mounti!\E; ~. spocinl. typo bo(l7.

lOt1 t~-pe ::I'lUD.tu; wi t.h ·.mc...1 neUs. It 1s cqu1~pcd vith

etc•• Ii ~I bench c;r1.r.<w:-•. ::. 1!4D port.""Iblc electric

.lrill with stnnd. and necoss'U'Y sm'\l.l hnnd tools. '!'be

gross weight is Itmit~l to 5 to~s.
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SPera P::l.rts Truck Tl

This vehicle is Do l~-to!l. 4 x 4 truck cbn.ssitl

with spccL~ body of Ordnnncc ~~siGn for tbe t~s-

portAtion of spn.rc "f)."l:"ttl rcquircc' for rnai..,tcn:Ulce r:tf

The bo~ sidos :uld tb') tnil ~tc ::ItlY be

lowered. t:"l fonn a ~rl~ir..; plntfor:tl :L"ld the side covers ~

be r:l.iscd to for.:! a protcctivt.: covori!lb. These side mea-

bers 1'1h,;n loc!.:cd in the closed position rct.'\1r:. pn.rts ir.

their proper compnrtccnts ~."'1d prevcr.t loss "!)y theft.

Spo.cc 1::. t.l-tc center of the tru.c'~ betl:l'c.:n t~o st.."U"~e

" .. ,'" '-.. ... ~ - ...
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bins is 1l.~.Uablc for trA.nsport.~tion of In.rbCI' po.rts or

bulq oquiprlCnt.

Slide No. 12577

~ctor grane 1 Ton T4

The Tr.lctor Crn."1C 1 Ton T4 is a trnckl~ns

trnctor ~~~~ n c~e. Its purpnsc is to f~cilitntc

h..v.dli."lt; of lr~gc bol!!bs. The 1i:f't is 1 ton l'l.t 8 feet

rndius, an<l t~e boou is 16 feet lO!lF: and has n swine of

26Q0. Hoistint: spood i G 45 fect per cinutc.

•

"
i

~I
'-, ..-.----- \ ,":1.- :--'

(



1- ,,'

..

....,
"

.'

·f... ~

\

\,
\......

Slide No. 12491

Bopb Troller T 14

Slide No. 12439

*l£1nAw 3 Tnec1 3~pb Trni1cr
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The Bomb Trailer !l'I4, a IlUinber of which have also

been f'urnished the Ordnance componies serving Air Corps

units, is intended for the transportation of a l-ton load

of bombs. It.is a eo~~ercial trAiler with pl~tform bo~

4 ft. x 9 ft•• 24 in. above the ground. It is nlso used

for the road transportation of the light tractor T6.

.~
•

Slide !To. 12490

Light Tractoe T6

.~
•I
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',',

The 11E;ht tractor T6 is a cOlill:larcinl. wheeled

trnctor of c.bout 2 tons weight. It t:lUct be capo.ble of

<
t01rlJ:lg the bonb trnilc," with a 1 ton lood of bombs RJ1d

of bo~ transported over ron.ds by the bomb tX'Riler which
,
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