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AMMUNITION.

1. Powder.—All data for breech-loading guns in the service, as
regards their elements, average weights of charges, and igniters,
muzzle velocities, pressures, etc., will be found in Table of United
States Army Cannon and Projectiles, Pamphlet No. 1676.

Each lot of powder or cartridges issued is marked for the weight of
chargo and proof velocity and pressure; these are to bo considered
the standard for that powder, unless subsequently changed in orders
or by letter.

Linen tags attached to cartridge sturage cases also give complete
data descriptive of tho powder contained in thom.

Should firings indicate a pressure has been obtained in excess
of tho mnmum pressure in powder specifications as given in Pam-
phlet No. 1676, the use of the powder giving such pressures should be
discontinued and all facts in connection with such firings should be
immediately reported to the Chief of Ordnance (thronugh the arma-
ment officor).

All seacoast brcech!-loading guns from 1.457 inches to 4 inches in
caliber use fixed ammunition, which will not ordinarily be changed
at posts. This also applies to 4.72-inch and 6-inch Armstrong guns
in which the charge is inclosed in a brass cartridge caso.

Detailed instructions for the care and test of smokeless powder and
other explosive material arc contained in Ordnance Department
Pamphlet No. 1888. -

2. Cartridges.—To avoid irregular and sometimes excessive pres-
sures, the total length of charge for guns should be nearly equal
to the length of chamber, with a minimum limit of nine-tenths that
length; when reduction of the charge in prepared cartridges is re-
quired, firmness in the cartridge is to be secured by taking in the
diameter of the bag uniformly over its length. The condition as to
length need not be fulfilled for the mortars. The cartridge bags pro-
‘vided for service are made from special raw silk and are sewed with
silk thread. The bags arc made of somewhat larger diameter than is
required for the charge to be contained.

Two lacing plaite are sewod lengthwise in the bag.  In tho caso of
bags of the latest model, the outer edges of these plaits aro rein-
forced by a picce of lacing twine.
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Twelve-inch and 14-inch bags will be provided with two sets of
lacing plaits placed diametrically opposite, while 16-inch bags will be
provided with three sets placed 120° apart.

In order to obtain rigidity in 12-inch, 14-inch, and 16-inch sections
n cloth core joining the middle of the ends of tho section is added.
For the 12-inch and HM-inch sections this is maude from a strip of
cartridge eloth S inches wide folded into fgur thicknesses and stitched,
making the core about 2 inches wide. ;‘or the 16-inch section this
core is made in n similar manner except that the strip of cartridge
cloth is 10 inches wide, making the core about 23 inches wide. Each
end of this core is split along both edges for about 2 inches and opened
out, two thicknesses of cloth to each side.  The tabs thus formed arc
then stitehed to the middle of the inside face of the cartridge bag.
Twelve-ineh, 14-inch, and 16-inch bags are provided with a reinforcing
bund of one thickness of cartridge cloth on the inside of the body of
the bag. It is placed in the middle of the body and is about one-
third of the length of the bag.

Each end of each section of the charge is made up of two thicknesses
of cloth, each thickness being of the same cloth as the body of the bag.
The two thicknesses are cut in a eircle about 2 inches larger than the
haz when laced.

The black powder igniting charge is placed between the two piecos
of cloth at each end, one-half of the igniting charge at each end, aud
quilted in in squares of about 2 inches, leaving the powder as uni-
formly spread over the surface as possible.  Futuro issues of powder
charges for s-inch and 6-inch seacoast cannon will contain a core
igniter.  Thisx consists of a single-thickness cloth tube made in the
following manner (see PL 1L figs. 1, 2, and 3): Two narrow strips of
cartridge cloth (fig. 1) are eut, leaving a fan-shaped piece, A, A, on
eachiend.  The two strips are sewed together along both sides, d—-c,
exeept for a short space, d—e, along one side at the middle, which is
left open for filling the core with igniting powder,  Tn sowing up this
core the raw cdges of the seams are left outside.  Gores (fig. 2) nre
set in, as shown, between the fan-shaped pieces, A, A, so that thero
ts formed on each end of the core n flat circular disk of a diameter
equal to that of the end picce of the bag (see fig. 3).  The end igniter
is then made up practically as deseribed for the regular end igniter,
using the circular disk on the end of the core as the inside thickness
of cloth on the end igniter. The core is filled with igniting powder
through the opening teft at the middle and the opening sewed up.
The diameter of the core must be snch that, when the proper weight
of igniting powder has been introduced, the igniter will form a con-
rinnous tightly packed string of powder from end to end. The di-
mensions of the core vary, of course, with the length of the finished
charge and the amount, of igniter used. The dimensions given on the

Onea section, half charpe,
smokalass powder lor
the 10-inch gun, ready
tor lacing.

Onee section, half charpe,
smokoless powder for
the 10-inch pun, show-
fongs Laeing,

One section, half charge,
smokaluss powder for
the 10-inch gun, show-
ing lacing and priming
pruotectar caps.
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figure are for a core for a cartridge having the dimensions given in
Table 1. The steaight portion of the core is made 1 inch shorter than
the length of the side of the bag, measwred from seam to seamn.

Datn regarding synilers jor qunas.

; Distr:hintion of igniter in one section. Total
ENmber { g o o welght of
Gun, of i' };m(,;_’ ‘ | limiter
seetions. | P Rewe | Fromt | Core Total for
lgniter. | igniter, | igniter.  weight. | charge.
. . Ouncen. | Ouneen.  Oumers. | Ouncen
Sinch, 1807....... L Core.....} !
5-inch, 10, .. . 11 Core.....; 2 _
G-inch, 1807-108....... 1 i 3 i
G-inch, 1900, 100:3-1905. , 1 3 !
#inch, 1484.. ... JOST. H i 6. .
10-nch, 1108, ... 2 I 1 ). .
W-inch, 19w, ........ 2 16 13
V2ined, IRRK-0N05. + 4 14
12-ineh, 1900,.......... 1 1 X
Heineh, 1907, 100- 1910, H IR 181
Hineh, AL fi n 2.

The ends of the bag, finished as above deseribed, are sewed in place
to the body of the bag, A space is left at one end through which the
hag can be (illed with smokeless powder.  After the proper weight of
powder has been plaeed in the bag this opening is closed by hand.
When necessary 1o open the bags for the purposes of blending charges
they should be upom‘h at this point, which is easily distinguishable by
the overhand sewing,  The seetion is then laid on a table and rolled
to make it ns compacet and as uniform in dinmeter as possible.  Beforo
beginning the actual lacing temporary stitches are taken, about 10
inches apart, plong the lacing plait.  These stitches hold the bag in
shape while Inacing. “The lacing ix done in the following manner:
Pass the needle through one of the lacing plaits near its outer edge;
draw the twine through and tie it securely to the plait; lnce the twino
buck and forth hetween the plaits and about one-fourth inch from
their outer edges, taking stitches about 14 inches apart.  After lacing
about 6 inches of the length of the bag, deaw the Incing taut and tie
the twine, so that if the twine should break in handling at any timo
the seetion ean ot become unlaeed thronghout its whole Jength,
Alter the section is fully Ineed there ure about 2 inches between lneing
phiits. I the bag is provided with snother sot of Incing plaits, roll the
cartridge again and lace up the sccond set in precisely the same
manner, lacing it as tight as pogsible. Next roll the cartridge once
more, to give it n final shaping. If it becomes looro during this
rolling, tighten the lacing once more. After placing the priming
protector caps on each end the cartridge is ready for the cartridge
storage case.

The lot pf powd r, in abbreviated form, is stenciled on the side of
nanh cantian: faw avamnla 4D A Tt 188 Y P Tat A NAQ 10 N7,
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3. Mortar charges.—In order to provide for the exigencics of fire
action, chinrges for mortars will hereafter be mado up on the increment
system, which is roughly described as follows:

The charge for any zone will be made up of a section or lmso
gection and one or more increments,  The charge will be so madeo
that by removing one inerement it becomes the charge for the next
lower zone; by removing two increments, the base seetion remaining,
it becomes the charge for the second lower zone. The increments
contain the weight of powder necessary to raise the corresponding
base scction, or corresponding base scction and inerement, to the
next higher zone.

All zone charges except for 524 and 80V pound projectiles above
the second zone are made up of a base section and one or two incre-
ments.  The second zone has the base seetion corresponding to the
first zone charge with a sccond zone increment. No first zone
changes as such will be made up.  Second zone charges will bo
issucd or stored two charges to the eartridge storage case.  All other
charges will be issucd or stored ono charge to the case.

Knowing the number and weight of projectiles, and the zones in
which the projectiles will probably be expended, the number of
chavges provided may be avrived at as follows:

700-Pousn ProsecriLe.
Mounkrs o I8N, 18) M1, Axp 1908, 12-18en Monran.

For each projectile one eighth B zone section with a ninth zone

increment .
MovkL or 1912, 12-1xe Mowran,

FFor ench projectile one eighth 13 zone section with ninth and tenth
zone increments.

824 axp 800 Pounp ProJEcTILES.
MobrLs or 1890, 1800 M1, AnD 1908, 12-Incit MowrTAR.
For each projectile one-eighth zone charge in one section.
MobeL or 1836 AnD 1886-1890 Mi, 12-Ince MORTAR.

For each projectile one seventh zone charge in one section.

1,046-PoUND PROJECTILE, A8SsIGNED To THE EigHTH A ZONE.
Moper or 1912, 12-INcH MORTAR,

For each projectile one nnd one-half charges comprising one sixth
zone section, one seventh zone increment, und one eighth A zone

increment.

GORE

GORE
FIGX

>
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ADDENDUM TQ-OB.DJ&ANCB- DRPARTMENT PAMPHLET NO. 1872,
« SEACOAST ARTILLERY AMMUNITION AND INSTRUCTIONS FOR
ITS PREPARATION, CARE, AND USE,” REVISION OF MARCH 18,
1915.

The following instructions, with illustration, for adding support-
ing rods to base charges for 12-inch mortar charges now in service,
should be inserted opposite page 12 of the pamphlet:

Base chinrges 1 and 2 for models of 1890, 1908, and 1912 12-inch
mortars, and base charges 1 to 4, inclusive, for model of 188G-90 M:
mortar, now in service, should be modified at posts by attaching sup-
porting rods.  Theso supporting rods consist of 12-inch mortar
powder grains, 14 inches long, rumning longitndinally along four
clements of the eylindrieal bag 902 apart.

The rads should be attached to the bag so that they fall between
the points at which the four strips of cloth for seeuring the incre-
ments are sewed to the bag. ‘

Accompanying the rods, to be used in modifying the charges now
in service, will be found ribbons of cartridge cloth hemmed on both
cdges and 14 inches wide. These vibbons should be cut to the proper
lengths and attached to the bhag in the manner shown in plate.
For each rod o he attached 3 picees of thig ribbon are required.
Two ave cut to a length of 13 inches, One of thesc is sewed to the
bag about 1 inch back of the scin at the front end of the body of
the bag, so as to form a loop around the powder rod. The other
one is abbached in o similar manner at a point abont midway be-
tween the first Joop and the pocket at the rear end of charge. The
third picee of ribbon should be cut 2} inches long and sowed to the
bag so us to form a pocket shout 2 inches deep with the bottom
of the pocket about 1 inch in front of the seam at the base of the
powder bag. The powder rod is slipped through the two loops and
the end rested in the pocket.

Wan DrrarT™MENT,

Orrice oF TUE CHIEF OF OUDNANCE,
Washingion, September 21, 1915,

20870-N/743-12-18.
Fd. September 21~15—2,600,

0503—15
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1,046 axo 1,000 PounD PrOJECTILES, ASSIGNED TO THE SEVENTH
) 7ONK,

Monres or 1800, TR0 M1, ann 1908, 12-1ncn Morrai.

For ench projectile one and one-half chargos comprising ono fifth
zone seetion, one sixth zo;c i,mrumunt, aned one seventh zone incre-

ment.
Mmué. o 1012, 12-Inen Mawrean, i

i : .
For each projectile one chargoe comprising one fifth zone section, gmo
<ixth zone inerement.wnd one seventh zone nerement.

046 AN 000 Porsn Prosseries, ASSIGRED 1o i SIxv ZoNv.

Monkis o (SN0, JHH M1, (04, AN 1912, 12-INen Mowran.

[For each projectilo one charge comprising one fourth zone section,
one fifth zone inerement, and one sixth zone increment.

MopkLg oF 1836 AND 1886-180 My, 12-Incic Mowrar.

For cach projectile one and one-half charges comprising one {ourth
zone section, one fifth zone increment, and one sixth zone increment.

1,046 AND 1,000 PoUND PROJECTILES, ASSIGNED TO Tk Frern ZONE,
Fourtit ZoNE, AND Tumn Zowr.

MobeLg oF 1886, 1890, 1908, 1912, 12-INcu Mowran.

For ench projectile one charge for the zone Lo which assigned, com-
tal 2l ’

prising one zone section of the second lower zone, one inerement. of

the nest lower zone, and one increment of its own zone number.

046 axp 000 Pounp PROJECTILES, ASSIGNED TO THE SECOND
Zoxk axp Fesr Zoxe.

Monkns o 1886, 1586 1800 M1, 1890, I8 M, 1908, axp 1912, 2 0xen Morvar,

i"or ench projeetile one eharge comprising one first zone section and
one second zone inerement.

The assigninents to zones of the projectiles, nuthorized for each coast
defense, was made after considering the recommendation of the
constdefense commander concerned at the time the assignment was
contemplated.

It has been found advisable to introduce the central core igniter
in mortar charges, and all buse sections of mortar charges will have
the core igniter. All the igniting ¢harge, which for the coro type
igniter consists, for all zones, of 12 ounces of powdaer, is carried in the
base section, one-third at cuch end and the remaining third in the

B add




core.  The core is mado in the samo way as that for the 5-inch and
8-inch guns previously deseribed oxeopt for tho dotted portion,
a, b, e, o, Plate 11, Figures IV, V, and VL. The portion, ¢, f, inanot
stitched until after the core hus been filled.  Owing to thoe fact that
the core for mortars is relatively short and bulky it is nocessary to
leave this detted portion for convenienco in filling.  After filling
and stitehing the dotted portion is cut off.  The ond ignitor proper
is 8 inches in dinmeter.  The flat circular disk on cuch end of the
core forms ux hefore the innor thickness of the ond igniter and is cut
to a diamoter of about 8 inches. This is stitched with a double row
of stitching 6 inches in dinmoter to the middle of the outside thick-
ness of the eud igniter, which is cut to the proper diameter to form
the end picce of the soction.  The innor thickness of the end igniter
being only & inches in diametor, » ring otitside of this is left having
onlv a single thickness of cloth.

Fach base scction is laced in the same manner as other cannon
charges. When base sections are more than 12 inches in lougth, the
central third of the bag body is reinforced by one thickness of car-
tridge cloth sewed on the inside of bag. The inc‘cmcnta of the
cighth zone und above have two lncing plaits

No igniter charges aro placed in increment %ngs. Tigse aro naado
more rigid by sewing together the centers of theptivo ends.  (See
Fig. 11.) They are compaosed of a body piece and gwlp end picces.

To ins<ure that morlar charges will bo inserted i mortur with
the proper end 1o the rear, vod eloth will, in future,lt 1sed to cover
the renr igniters of all base sections for 12-inch mo

The inerements are seeured 1o the base seetion means of l'ollr
tving straps of enrtridge eloth, which are strongly gowed o the bade
seetion.  They are made amply long (o allow a strong knot. to be
tied, so ns to hold the inerements secarely.  Theso gtraps, thordfore,
are casily untied to remove or add increments gl can he tied ns
tightly as the rigidity of the charge requires.  (Seq Fig. 1.)

The seetions and increments are to be marked to Jndicato the zones
with 1-ineh figures as follows:

Euch buse section three times on the side, 120° apart, and once on
each end. (See Fig. 1))

Each increment threo times on the side 120° apart, and three times
on the front end.

The numbers on the ends of the inerements will bo so placed in as-
sembling us to avoid being covered by the tying straps.

Nos. 8 and 9 will be underscored, 6 and 9 to prevent confusion.
The numbers indicate in the case of the base section the zono in which
it gives the required charge.  In the caso of the increments, thoy indi-
cate the zone to which the increment will raise the base section or the

ADDENDUM TO ORDNANCE DEPARTMENT PAMPHLET NO. 1872,
s SEACOAST ARTILLERY AMMUNITION AND INSTRUCTIONS FOR
ITS PREPARATION, CARE, AND USE,” REVISION OF MARCH 18,
1015,

Thel following instructions, with illustration, for adding support-
ing rods to base charges for 12-inch mortar charges now in service,
should be inserted opposite page 12 of the pamphlet:

Base charges 1 and 2 for models of 1890, 1908, and 1912 12-inch
moktars, and base charges 1 to 4, inclusive, for model of 1886-90 M
mortar, now in service, should be modified at posts by attaching sup-
porting rods. These supporting rods consist of 12-inch mortar
powder grains; 14 inches long, running longitudinally along four
elements of the cylindrical bag 00° apart.

The rods should be attached to the bag so that they fall between
the pointg at which the four strips of cloth for securing the incre-
ments ard sewed to the bag.

Accompanying the ryds, to be used in modifying the charges now
ih service, will be founfl ribbons of cartridge cloth hemmed on both
odges and 14 inches wide.  Theso ribbons should be cut to the proper
lengths and attached to the bag in the manner shown in plate.
For each rod to be attached 3 pieces of this ribbon are required.
Two arc cut to a length of 1} inches. One of these is sewed to the
bag abont } inch back of tho scam at the front end of the body of
the bng, ro as to form n loop around the powder rod. The other
one is attached in a similar manncr at o point about midway be-
tween the first loop and the pocket at the rear end of charge. The
third piece of ribbon should be cut 2} inches long and sewed to the
bag so as to form a pocket about 2 inches deep with the bottom
of the pocket about 1 inch in front of the seam at the base of the
powder bag. The powder rod is slipped through the two loops and
the end rested in the pocket.

W)ul DEPARTMENT, "

Orrice or THE CHIEZF or ORDNANCE,
Washington, September 21, 1915,

20870-N/748-12-18,
Ed. September 21-15--2,5600,

0393—15
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zone to whicly the incremont will raise the base section and the inter-
mediate increjnent.

But one primer protecting cap of the standard form will be furnished
wi(t]h each charge. It will be used to protect the primer at the rear
end of the bgsc section.

A tag givifr tho necessary ballistic data, otc., will be attached to
ench base socion, to the outsido of ench enrtridgo storago cuse, and to
ench crato coOntaining ceartridgo storage cases.  The manulncturer
and lot number of the powder is stamped on the sido of each buse
section and on the end of oach increment.

4. Priming protector caps.'—These caps arc made in three picces,
viz: (1) A circular picce about 1} inches larger in diameter than the
soction in which it is intendod to be usod; (2) on the outside and
acrpss the center of the circular piocce is a strip of cloth about 1 inch
in width and strong enough to take hold of in order to pull off the
eap without untying the deaw string; (3) a third pioce 6} inches wide
and long enough to puss loosely around the seetion on which it is te
he used.

The ends of the lnst-named picce are sowed together and the cir-
cular picce is sewerl on it to form a eap. A hem is made on the oppo-
sito edge of the third picee, through which passes a strong twine that
is used as o draw string.

A circular picce of felt is cut of the size of the section of the car-
tridge on which it is to be used.  This felt is placod in the bottom of
the cap; the Iatter is then pulled over the end of the section of the
cuptridge and is tied firmly by the deaw string.,  The primer protector
eap provents qumpness from reaching the priming p«mdor 1t also
protects the eifds of the sections of cartridges from wmmng through,
This wearing Would wllow the priming powder to fall out in handling
or during transportation.

Primor flamo baflles of bronza have been issued for use on the
mushroom heads of wil 5, 6, 8, 10, 12, 14, and 16 inch guns and
12-ineh mortars to prevent, scorching the dummy powdoer charges
by firing of primems during drill.

The bronze plates are burned through after about 50 rounds by
tho hot gasos from the primer. Nickel-steol plugs uro furnishoed for
insortion in tho conter of the baflles.  All bronzo ballles should be
plugged by the ordnance machinist whon they have become worn.
Deeply orodod nickel plugs should be drivon out and replaced to
prevent scorching the dummy charge.

5. Dimensions of sections.—The weights of charges for different
lots of mnokolass powders vary, but the dimonsions of the sections

1 Plats I showx a varteidgo bag rondy for Incing, and nlko the enme g, Incol, snd with primiug prote.
tor cup In plore,
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. . 1
of cartridues of smokeless powdor mado up with thetverago harges
of powder are ns fnliuws:

‘

Tanek ~
. Cartrkige (or section)
Churpee
approxi-
mile),  Numiser | Length,
";g';;“"ﬂ of Dinmeter, | Including
VHeT- sections. N igniter.
I'eunds. | Inches. Inches.
Sinch gun, model T L 1.0 [ §'1 .o
Sinch gun, model « YW, ... L., reasee o teerrarn W son 3200
Binch sun, muedel [ IWO7, IR0 My, 10R O8Ny, ‘08 M. .75 . [ ) n.on
Ginch guni, mededs © 1N 1S, el 19gh . AL | t e .00
Sinchpun., .. ..... PP 3.0 2 [ & ¥) N.00
10-inch gun, #inlel 16200 | 2 10, 25 30,00
10-inch pun, *amlet o 1AL 10  § 10.50 . 375
123inch gun, rmfels 9,0 4 1228 18
13-deurdy teans, rovmbey o A34. 0 [ 1.2 025
12inch mutt., el M. 1Lm 15.5
tiueh mortie, il Mo Em, L, L . A%,10 1.5 17,50
P2Anch meortar, M e e reeaes o 1).50 . H.u0
Helneh van, tnter: s M, 1R-IHG L 340, my 15.00 18,00
16-inch pun, 1mle} a0, 50 ! 10 17.00
7T iinng of zone charges for nch mortars.
I AN 190, U I POWDER, Of 1y
Mu bometer,  Langth. Increment. netly, +Increment. ' u?gm.
R S
I
nchex, Iuches, Inches.
1... <5 9. PR 105 | No. 3,. 12
2... L] . Nu. 3. 13.5 1 No. 4., 16,28
I [ % I3 No. 4, % No. §.. | 1]
‘... (%1 .. No, 5., 17.5 | Nu. 0, 0.5
S... [0 1”2 15 No. 7... 185
BA. 1 19, i
4B, 1.7 15,
MGDhE I"OWDKK, LOT 4,
Langth, inerement,  Length,
Inche. Inches, ‘wekea,
.ee. view Noo2, 1. No. 3... 14
2. M.75 Nu i, 136 No.4... 14,25
3... 125 No.d. 152 Nobo.. 19.25
4... M5  Nu.a, 157 No.§... MWTH
S... 2 No. &, 14 No, 7... 173
e... 138 No.7. 17 No. RA, 2.5
8B. 1473 Ne.y.. 19 No. 10.. 25
H MORTAIY, MODELS OF 1886 AND 1850 Mi
fase, Dismeter.  Longth. | +Iucroment. l Langth. Flnana-t. Laogth.
Inches. nches, | wehes, Inches, .
1. s 8.5 'No.2. 10.5 | No. 3., 1.7
2. & 11.73 ; No. 3. 13.8 | No. 4. 1875
3. 1. 25 | No. 4. 12| No.5.. n
4. 11 9.8 ; No.§.. 12.5 | No. 6.. 18
7 12 1578 ........

Note, --Increment given incolumn 6 iswihled  wvo, column 1 and increment, column 4, to make totat
sactiaul charye,

12
‘ ' b f
The sections of tho cartridges for the 8-inch, 10-incn, and 12-inch
guns aro mado of uniform woight and dimensions unless the weight
of the chargo is g0 great us to require one section w bo specially

mado to fit the forward end of the powder chamber.

Table of dimensionas of pousier chimbers.

Cannon. Fype. B D

Cuble tnches,
S-inch gun, model of 1807 Y 7. 0% 5.8 58 480
S-inch gun, model of 1000. . . YQO A 0% 6.7 6.0 1214
6-Inch gun, model of 187 NIL...... [ Y " 7.0 7.0 1278
6-inch gun, models of 190 and 1908 YUON o, | )] 7.2 A
&lnoh gun, model ol 1005 . ....... iye (43 4 9, &0 80 322
6-inch gun, modlals of 100K, 1908 M1 tonw 3§if; cY . .0 7.0 1278
8-inoh gun, modeM of 15%8, 1888 M1, IS8 Mii ..  CY s 3617
10-inch gun, models of 1588, 1888 M1, Laxs M1,

1898, nred JMOS M .,...... .. e e, «“y 1.8 1.8 17120
10-Irnely gun, ool o 49600, .. ...l .. YCON 1478 1.0 s
12-inch gun, models of 100, 1848 M1, 1X%

INKN BPET, 1805, and 1N05 M1, Yy 14.2 143 13183
$2-dnch g, model of 1900, . ............. YCON . 16.3 14.8 14514
12-tnch mortar. €, [, hoopotl, medel of 1580 . )Y 18, 0% 12, 12.4 2029
13-Inch inortar, <teel, modal of 188 1RO M, .. ... cY 16, 05 124 12.4 2029
12-tnch mortar, sosdcke of 1800, 190 M1, and 1908, oy 20 12,31 6.4
I’-Incly mortar, model of 1002, .....ovenen., 129 125 3280
11-inch gun, models of 1907, (907 M1, 1900, 'and

L L cy X, 15 148 s 13000
18- iz e, medebof IR0 ... cy LT 00 10.0 29626

1 The chnanbors of §4-tneh s, modols of KR amd 1910, will ba enlarged by extonding the eylindrical
soction forwand 198 hiwhex, thireby increa<ing the enpaeity to 10,328 cubie inches, the charge to approxi-
g:gy ':;:mu::::x“;mr :.II'I'I:I'EO velucity approximately 2360, ant maintaining 1he pressure at less than

6. Charges to use.—Propelling charges of mnokoless powder both for
tho resorvo supply and for target practice, except for guns using
cartridge cascs, are issued to the service in hermetically sealed
cartridgo stornge cases.

Unloss thero are instructions to the conteary, the churgoes to be usod
during cach targot season will bo taken from thoso lots of powder of
oerliest date of manufacture on hand in the Artillory district, no mat-
tor whethet thay bo marked for resorvoe or for target practice. These
instructions apply to fixed target-practice ammunition as well as to
that of peparate loading,

Wher the number of charges of soparate-loading ammunition from
any lot of powder which remains on hand in an Artillery district is
less than the number roquired for the annual practice of an organiza-
tion, stops will be taken in tho Office of thoe Chief of Ordnance for the
issue or transfer of additional charges of that lot or instructions given
for its blending with other lots.

The slightly different interior ballistics of the 1888 and 1895 models
of 10-inch and 12-inch guns arc not considered in making issues of
powder charges. Ten-inch charges for tliese models rated at 2,250
feet per sccond may be oxpected to give under normal conditions
2,250 feet per socond in the model of 1838 gun and 2,265 feot per
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second in the model of 1895 gun.  Twelve-inch clmrg'os are exphetod
to give 2,255 feet per second in model of 1888 guns and 2,250 fcot
per sccond in model of 1895 guns.

7. Temperatnre varialions. —Kor a given woight of propelling charge
of sinokeless powder the muzzle veloeity inercases with the tempera-
ture of the powder at the instant of firing, and for a given increase of
temperature this inerease in velocity varies with the muzzle velocity.

The powder charge witl not be left in the gun for any considorable
length of time before firing. 1T & number of rounds havo just been
fircd from the gun, the temperature of the charge might thereby be
increased several degrees,

The propelling charges for all lots of smokeless powder thut have
been testedd in recent years, excopt those given in Table I1I, have been
adjusted to give the prescribed muzzle velocities when fired at tho
standard tenperature of 70° F.  In a few cnses tho firings were made
at temperatures varying from 70° ¥, 4+ 3° 1.

Tuble 1 indicates the corrections to be applied to the assumed
muzzle velocity when firings are made with the powders listed and
for the temperature of any powder when fired.

e 1

winal muzzle velorigie,

-1 20 | 2000 2000
wioa Wl ™ . R
G om el el ® w m| B W
0 n' W W o [ o & 7 T Ta ¢+ deductd
- . o 32 MM 3} w o & ® 2l 6 v et
Moo 5 M:om »n 5 a8 5 ] . e n azlo veloe-
[ -] N A 5 41 L] H L [ ] ”» 53 ¥
1s N 16 18 3 0 3 -] M H ™ 3
T » 1 1n 10 1”7 " " 19 19 ] b+ ]
[ [ " 0 0 0 ] [} [} 0 0 0
u 12 13 n -4 n = H % 2 \To 1 ndded o
H B! M 8 K = 0 52| % @} r nal muxle
u ul o« o M %] ® ] v city.
‘
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List of smolcless powrders tested at tamperatures other than 70° F, + 3° F,

{8e0 poragraph 7.]
Tem- !
- | = | Chargo Muxi-
Wilght | Prre- | Tem- | Ch Merrele
| ture | pera- | with- mum 1ile ol
Gun. [ Lot of pawiler. ?rjr'f-'ui' ol S ol Pl I,.IJ::“ k10 e
AR mios charge| niter. | E nilire,
Heere,] | [
P o s e :
| | 8 per | B, per|
e rak | dibe, | L, L. FORTN l
rrlrét_: pun, madelal | L. & WM. Na, 20000 a4 EL 42 |13 ot | A8 600 | Mar., 1004
FRE Pu Tont No. 4, 1000 58 ) 2 | | 1L BN | 2000 ) 34 76 | Moy e
BN, 5, VKK BS | ERY O OTHMTIR 200 | 35,10 i,
] |
Geined gun, ol of | Ind, Mo, 2,1901.. 108 | i 47 |m 2w | e B [ Ape,, 1004
1597 M. : !
1 ! = | | Ly U B
| | | |
G<Inch puns, modnls | Int Mo, 10060 1 (] BE | a5 s |2 000 | 37,000 | Aup, 107
of T, HEE, and | | | |
b
[T e T Mo, 700000 wm | =2 06 | 3 QLN | 2T e [ Avap, 1M
P, W, Ko, 3, 1000, 1K | W e LG 2 MK TN | M, 1007
Toe Felneh gun, mod, | |
of 17 | |
Do Tont Moo 30006, 1oy | 7 T | AR E | L non Ry R | A, 1606
Moo 4, 1w, tmi 7 |a‘.‘.1 FAE T TR 1hn
H—inrhgu'l.mmnhni L.o& b, No o 1,1901.. S LS a§ | T T |
[RAE, | |
| Tk, Na, 1,19, A .| ] T
| N, 21000, A | sl& |G | A, TR
Hi-lieh puna okl C. T.W, Nodg M. i | 1655 i ﬁn| i, T | Nov,, 1RH
of 1488 and 1505, : - |
Dy Font No, 1,190, | 573 TALTS | 2,250 | A%, 00 | Tuly, 1902
-} B EETT TP | LG 142 - T I P
Fodke IR Moo LAMMLG] 636 150 ), 2l Muy, 1]
fa} slriamnannas . N as B Jaucccci]aaas 10 r 3 LR PRSRPLERER
1 2ineh g models) € 1, W, Nn, H 1Ml 1,106 {1130 F— | | e e | P, B0
of 18 anid 10, | |
Jina Pant Mo, i0, 15K, i, il | A 1k Ihe
\ i | |
| InL N A oA, 1,052 5] /Y | 2 TA Ew A | Mar., 1M
| Moo 106, 1Ly e [ i 05, it
Bo. -8, 1907, 1,1 i | B | AL TE JHLAD| A, TN
i
Lo T, Mo, 200000 000 A Lt (8 W I T T8 S LT 1T
[+ A | M R SRR W T 1T Y] ) ami
: - e | L i
1%-fnch pun, model | L& B Moo 2,100 .1 1,006 a2 T | A 2,45 |3, T I Fuls, 1007
ol 100, [Era Tabla V.] |
| |

a Ttnfucm] ba Elis chargo by Gesern] Orders,

N Mo, 7T, 1N,

In some of the tests of lots of smokeless powder miven in the table,
nily the temperature of the nir, and not that of the powder, wt the
time of fiving, was recorded.  To enable the proper correction to he
determined from the foregoing table in such epsesc the temperature
of the powder may be nssumed o have been the spme as that of the

i, For :!.\'nlnpiv, if nlot of |ir|'l.'|'l|r'1‘ Wi nrir:'nmlily tested nt 60 17,
il the propelling charge was fixed corresponding to 2,250 feet per

B3R — 10—
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sccond, the proper correction to be applied td tha muzzle velocity, if
fired at a temperature of 80° F., would he 24 + 19 = 43 feet per sccond.

8. Precautionx to be observed in preparing for firing.—The conditions
for each shot should be as uniform as practicable. To sccure this
uniformity, the bore, including the powder chamber, should bo cleanced
thoroughly before fiving the first shot, since the presence of tho
lubricant used for protecyng the bore gives n material reduction in
the velocity.

Caro will be exercised to see that only powders of the same lot aro
blended together, except ip cases where the blending of two or gnoro
lots together hus been nuthorized by the Chief of Ordnance.  Chiirges
for a given zone, weight ¢f projectile, or model of gun, will nt ho
used for any other zone, weight of projectile, or model of gun, cgeept
when specinlly nuthorized,

The weight marked on s charge, or a seetion of a charge of smokoe-
less powder, as issued. is the weight of the smokeless powder only.
It does not include the weight of the igniter or of the bags.

The pereentage of moisture and solvent in powder has a marked
effeet upon the muzzle veloeity, rnd rny exposure which would tend
o change the percentage present will be avoided.

Smokeless powder will not be exposed to the direct rays of the sun,”’

or to execssively moist air,

Pressure gaugos are issued for use in taking prossures in all guns
above -inch.  Instruetions for using these gauges are contained in
Ordnanee Pamphlet No. 1738, These instructions should be carcfully
followed, us the pressures obtained are filed as o record of the powdor
ased and indieate its serviceability.

The prossures shonld be measured immedintely after the trinl shots
wre firced, i they will greetly assist in determinimg the muzzle volocity
to be used in eceord shots,

0. (artridge slorage cusex, care of, ele.  Cartridge stornge cases con-
taining propelling charges should normally be pifed on end with skids
under the fimst tier and cach suceeeding tier.  This arrangement may
be departed from in ease specind faeilities for piling the eases in somo
other manner are provided or in caso the longth of the storage case is
so great relative to the dinmeter that there is dangor of tiors falling
down. If cases are piled on the side for any reason, particular care
should he taken to separate them by skids rounded out to fit the con-
wur of the case, as experience has shown that the piling of cases on
their sidess, cither without skids or with ordinary skids, has a tendency
to break the scals of the cases, causing thom to leak.

Cartridge storage cases will bo carcfully handled, and when emptied
will be returned promptly to the depot or arsenal from which they
were reccived. A reasonable number of the crates in which storage
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tases are received will be preserved for use in muking shipments of

powder and return shipments of empty cases.

The protector caps found on the sections of the cartridges will be
left in the storago cases for roturn shipment to the depot or arsenal
from which recoived.

Steawbonrd liners are, in future, to be omittod from cartride stor-
8go cascs.

10. Res@ling opened cases.—Whenever it may be necessary on ac-
count of Weather conditions or for other adequate ressons to delay

rget pre@tice, the following method of temporarily rescaling car-
tridgo stogiro cascs that have boen broken open at posts for blending
tho powdd is prescribed for the proper. protection of the smokeloss-
powder charges:

Support the cartridge storago case in a horizontal position on a
tablo or bench, and after pressing the lid firmly on tho case apply
melted paraflin with a brush to the joint between the lid and the
cartridgo storage case, at the samo timo turning the latter rather
rapidly at first, but moro slowly ns the puraflin sets.  Continue this
operation until a thick cont, entircly covering the joint, has been
formed. Each layer should bo allowed to set before applying the
next one. Bcfore putting on the lid the joint between it and the
cartridge storago case should be made clean and dry.

No special skill is required in this work, and if the paraffin is kept
hot and thoroughly liquid and carc is used in applying it, tho joint
will be waterproof and will stand ordinary handling. In turning the
cartridge storago case while applying the paraffin caro should be
oxcrcised not to allow tho powdor charge to strike against the lid, as
any aovero jur or blow is linble Lo ernck the cont of paraflin, especially
after it has sot and bocomo britule.

artridgoe storago cases should he handlod ns little as possible aftor
soaling in tho mannor horvin deseribed and should be stored where
other articles will not bo placed upon them,

In reopening the cartridge storago ensex the parallin may readily
bo romoved by striking it lightly with a hominer or an iron bar and
then scraping the joint with a chisel.

To carry out the foregoing instructions, the following material will
be issued to ordnance officers of artillery districts:

2.75-inch brushes.
1 2-quart cnamel sauccpan.
20 pounds of paraffin.

Paraffin will be replaced as expended upon roquisitions submitted
in the usual manner.

If conditions are such that the powder charges contained in car-
tridge storage cases that have been broken open and resealed in the

> AT

2 e
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]
manner herein deseribed may not be usod within a considerablo
perioc] from tho date of opening the cases, report will be mado to the
district armament officer, who will take steps to provide for the
resealing of the cases by soldering.

11. Pouder blending.—The powder issucd to a company for its
annuanl service practice will, if practicable, be of the same lot. Bat-
tery conunanders will blend the powder to bo used for the annual
service practice of their companics. Before blending, each section
will be weighed and if the weights of any scctions differ appreciably
from the markings on the tags the latter will be forwarded to the
Chief or Ordunnee with a sp(-cml report.  After blonding, cach section
of each charge will he carefully made up under the personal supem-
sion of the battery commander, who will scc that the .owder is not
exposed at any timo to thedirect rays of the sun or, if it can be avoided,
to excessively moist air. In filling, sewing, and lacing scctions,
special care will be taken to obtain equal weights in corresponding
sections of the several charges and in securing such rigidity and
uniformity of length and dinmeters as may be possible. To this end
great eave will be taken in lacing sections in connection with such
kneading and rolling as may he necessary.

The weights of powder charges will be verified by the batteq
commuander.

One of the following methods shall be used in blendhhg:

(1) Seleet n suitable floor space and cover it with paulins.
all the powder to be blended from the boxes or storage cases and plucx
it in a single pile at the center of the space covered by the paulins.
Improvise 10 wooden shovels and let 10 men shovel at the samo
time from the center pile to 10 piles arranged in a gircle around the
center pile.  To prevent the powder from scattering off the paulins,
boards supported on edge by brackets may be placed around the edge.

Shovel with care from the bottom of the center §ile to the top of
the circumferentinl piles. After the powder is all In the circumfer-
ential piles the operation is reversed, i. e., the powder is shoveled
from the bottom of the circumferential piles to the top of the conter
pile. Each shovelful should be scattered as much as possible over
the center pile.  Shoveling from the center pilo to the circumferential
piles and back again forms one cycle. About five cycles should give
a very thorough blend of the powder. Charges should then be
remade.

(6) With any convenient measure, remake the new charges so that
each scction shall contain an equal volume from each of the original
sections. This is accomplished with facility by means of the ordinary
tin cups. The transfer of o few grains from section to section will
bo necessary at the end to make the sections of identical weights.
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(c) Counting grains, so that each new scction will contain an oqual
number of grains from cach of the original sections. 1f necessary,
finally adjust the weights as in (b).

When the new charges are made up they should be wcnghcd care-
fully, the exact weights being verificd by an officer.

The provisions of this paragraph do not apply to fixed ammunition.

Battory commanders may, if thoy desire, submit a report to accom-
pany Form 819 containing information concerning the blending
additional to that called for by the form.

12. Compound blending.—The following instructions will govern
compound blondmg or blending together powder of two or more lots:

The governing principlo in blending powder of diffcrent lots is that
each composite charge should contain an cqual amount of the powder
of each lot used.

In order that the records in the Offica of the Chief of Ordnance may
accurately show the status of powder in the service, composite blend-
ing will be resorted to only on authority from that oftice.

The form following, which should be prepared at posts, is suggested:
for use in compound blending:

Powder blending.
Artillery District of Chesapeake Bay. Fort Monroe, Va. s iers G. A. De Russy. Caliber and roodel

of gun or mortar, 12-inch guns, model of 1595. June 5, 1911,

>
.

i | | @ 2
{ v = > 4
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v | = o &
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=} (-} — —t o
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218 & ‘ Zg | %
g g [ g7 e
Z\Zz | B = &
» | Lda. | Lbs bs. or. | Lk 0z. | 0 | L Lbs. o
Iot.—22-'9...... 8136 282 25 04 )
Du Pont—31-'08, 6] 281 pom, 25 2 ) N ..
Du Pont—33-'10. LRI 41 273 a3l 4y 4 2l R
I I I R ,,, ] (= A
Total..... < l(. (5 18 DO 1,419 | o { S 10! 120 i % 11F 1 274 15%
Nore.~Blond cach lot tely and plmso oqual amounts of awh ot in omh new section, W elmu

ste in pounds and outioes of smakel powder, not.

To illustrate tho use of the above form: It is filled out as for blend-
ing 16 charges of 3 different lots of powdcr for 12-inch gun. All the
data excopt that in the last four columns should be entered on the
form before blending is begun.
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Ezxplanation.

[} . 3 4

Enter the names of the lots and number of charges of each.
Compute number of sections of each lot and total number of
charges and sections. !

Enter the weight per charge of each lot.

Compute the total weight of powder of cach lot'and 1,10 totdl of
these weights.

Compute the expected weight of cach new scction—total weight
of powder divided by the total number of sections.

Compute the weight of powder of cach lot for cach new section—
each number in column 5 divided by the total number of sections.

Assume and enter the preliminary weights of powder of cach lot to
be placed in each new section. ‘

In practice it is advisable to use amounts slightly less (column 7)
than those computed and entered in column 6.

If the amounts given in column 6 be used, it will often happen that
the portion of a lot to be placed in the last section will be less than
requircdl, due to losses in handling or other causes.

The actual blending should then take place as follows:

Blend separately the powder of each lot.

Weigh out the preliminary amount of each lot of powder (nmounts
shown in column 7; and pl‘cu it in each section.

The small wmounts of the different lots ean then be mixed,
weighed, and divided equally among all the sections,  (See columns
Sand 9 The figure in column 9 plus the total of column 7 will then
give the total amount of smokeless powder, net, in each scction, and
this quantity multiplied by the number of sections in a charge will
give the weight of smokeless powder per charge,

Itis well to number serially in pencil the powder bags at the begin-
ning for checking purposes as the blending proceeds.

I the expected muzzle velocitics and pressures of the various lots
are known, they can be computed for the composite charge by the
ordinary methods of proportion.

For instance:

Nutne. Lot. 1 Number ‘ I’ressnrae, ‘ Voloclty,

i of charges,
Int..... . 22-'09 ‘: 91 : om0
............................................. 2209 | 9| 34,000 ! 2,210
DuPont.... . .. B O 3108 | 6l anom ! 2,235
2, 25

DuPont.... . .. ... | 42 ="0 11 33,000 p
| ] ’ ‘

U3 BA000-4 00 BE000 4 1 5 3000
16 )

Expacted pressure= =31,687 pounds per square In.

LI035 2235412250

Expected velocivy = 16 ol 27 74 AN
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A:13.l Inatiuctions for adjusting and testing powder scus.o.—1. Scales
for weighing powder charges should not only give an accurate total
weight, but should be scnsitive enough to record a small change in
weight, such as results from adding a single grain of powder to a
chargo on the scales. To facilitate the adjustment of scales that may
be used for weighing powder, at least one set of the following standard
weights, packed in a suitablo box, will be issued to each Artillery
district: One 25-pound weight, one 5-pound weight, onc 0.5-ounce
weight.

2. Assuming that it is desired to make up powder sections weighing
78 pounds, the method of adjusting the scales would be substantially
as follows:

(2) Level the scales as accurately as possible.

(b) Placo tho 25-pound weight on the scales and move tho slide
along the scale beam to the 25-pound reading and cerefully balance
the scales so that the scale boam is accurately poised in its middle
position.

(¢) Remove the test weight end plece o pail of sand on the scales;
add or remove sand until the scale beam again balances in its middle
position.

(d) Ropeat operation (c) with another peil of sand.

() Placo tho 25-pound weight, the 5-pound weight, and both pails
of sand on the seales, movo the slido along the gealo beam to the 80-
pound roading, and sgain earcfully balancoe the seales, which should
now bo accurntely adjustod for weighing weights of approximately
80 pounds.

(f) Test tho sensitiveness of the seales by placing the 0.5-ounco
weight thereon, in addition to the 80 pounds of woight, and note
whether the beam is thrown out of balanee, ns it should be in case
tho scalos nro ronsonably sonsitive.

(9) Tho seeles boing adjusted to weigh S0 pounds correctly, may
bo nssumed to weigh with & negligible orror weights a fow pounds
above or below 80, such as the 78-pound cherge to be prepared.

14. The weights of projectiles, powder charges, muzzle velocities,
and pressures for seaconst guns and mortars will be found in Orduance
Pamphlet No. 1676. The following powders—D. P., 2-1005 and
L. R., 1-1907 for 10-inch guns, model of 1900, and Int., 2-1907, L. R,
1-1906, and L. R., 2-1907 for 12-inch guns, model of 1900—woro
originally tested in and tho charges cstablished for guns without
fixed chamber trays. Cherges of theso powders issued prior to
October 1, 1910, are of gronter woight than those issued subsequently,
but may bo usod with safoty in guns with fixed chamber trays giving
& normal muzzle velocity of approximately 2,300 fect por socond.
Charges issuod sinco October 1, 1910, are cstimated to give tho
standard velocity of 2,250 feet per second under normal conditions.
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15. Zunes, muzele velocities, zorie limits, ete., for 12-inch mor-
tars.—The number of zones, muzzle velocities corresponding thereto,
zone limits, widths of zones, and overlaps for the 12-inch mortar,
cast-iron, steel-hooped, and the 12-inch mortar, steel, are as shown
by the following table:

12-inch wortar, cast-iron, steel-hooped, modelsl 12-inch mortar, lteel,d nia&%c;ls of 1800, 1800 Mi,
an

of 1586 and 18%6-1890 M. i
No.of ——r— - —- : 7 L -
sene, . : : ; [
Muzzle Weight | PWidth | Over. | Muszle Weight \
veloe-  of pro- ~ Zone limits. © ¢ er- | veloc- | of pro- | Zone 1 M
ity jeetlle. | ,of sone. lups. | 'y, : jou tile, of
!
: PP N B — —
KN Lo, yar, | vie | ovae | mg | i v
7. S LG 2,223,000 0 775 an 850 1 1,006 | 2,210~ 3,000
2. Gl 1008 | 2 600-3,4N0 | KN 400 000 | 3,006 | 2,600~ 3 431
3. G0 100 LS 0N)-4, 110 11,0680 an G0 | 1,000 ] 8,000~ 4:1':!0
4. THE LM TG | ), 200 M 726 | 1,046 | 3,611~ 4,500
5. SAT LM | 4,606,240 5,640 40 K10 | 1,046 | 4,429~ 5,140
6. Wi 1046 5,840-7,319 | 1,479 54 915 | 1,046 | 5,620~ 7,476
7. 1,450 824 | 6,725-9,225 | 2,500 |........ 1,050 | 1,046 | 7,027~ 9,250
O OUR AU Feveveerelinsanons 1,300 824 | &,75§-12,019
9. DTN IO ORUORRE SRR 1,500 700 '10, 854-15, 201
.- I =
12-inch mortar, steel, model of 1912,
Muzele Weight ol 1, e
velogity.  projectile. Zane timlts,
!
F. o Lbs. ! Yds.
... 550 1,046 | 2,214- 2,028
2.. 600 1,046 | 2,5K7- 3,438
3. o0 - 1,046 ‘ 3,063~ 4,08
4., 725 1, (46 3,000 4, )34
5.. i NGRS 5,070
6.. [OH) L6 | 5,560 7402
7. 1,0 LG T 6,007 9 38T
[ AW 1,200 1,046 1 S.B07-11,754
B, 1,20 00 W, G14-11,027
9.. 1,500 700110, 854-15, 201
10.. 1,800 SO0 12,0019, 310

Zone limits will probably be so arranged that the same battery
will not use hoth the 700 and 824 pound projectile. The use of
the 700-pound projectile with the model of 1886 mortar is being
considered.

Prosrcrives.

16. Preseccation and care of projectiles.—Proper precautions will bo
taken by those responsible to see that the rotating bands of pro-
jectiles are not burred or deformed in handling.  To prevent this,
projectiles will be packed in wooden boxes whenever necessary to
ship them from place to place.  When wooden hoxes are not avail-
able, the rotating bands will be protected by rope grommets or other
efficient. means.

When stored in magazines after removal {rom the wooden packing
boxes, projectiles will be placed on skids or rails in such a manner that
the rotating band does not support the weight of the projectile.

i

1

4
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If necessary to pile projectiles, the layers will be separated from
each other by a wooden frame, in such a manner that the rotating
bands do not support any weight.
Projeetiles will be repainted from time to time, in accordance with

Ordunance Dopartment Form No. 1868,  Paints for Projectiles.” In

case the magazines or galleries in which they are stored are wet, the

projectiles will bo slushed after painting.

The packing boxes in which target-practice projectiles are received

‘will be carcfully preserved until the projectiles are expended.  These

boxes may be found useful for properly repacking projectiles when
necessary fo transfer them from place to place.

17. I’rn)'m'l'i/m for Coast Artillery target practice~ Unless other-
wiso specified, onst-iron shot or shell of serviee weight and form will
bo used in target practice.  When neeessary, sand will be inserted
in the cavities of shell to bring them up to the proper weight. Saw-
dust may be mixed with the sand to fill the cavities completely, or
water or metal may be added to sccure the desived weight.

Narrow-banded projectiles, if on hand. should be cxpended before
broad banded, except in the ease of batteries specially authorized to
firo broad-banded projectiles only, and instructions requested for the
disposition of small Jots for which there is no probable use.

18. Reservg projectiles—-Systoms of lot wiwmbering.—(a) Continental
United States only: In view of the diflicultics which arosc under the
system of lot numbers previously assigned to projectiles and fuzes of
tho reserve ammunition supply for senconst guns aud mortars, a new
and simpler system was recently adopted. Under the new system
all projectiles of the same type. regurdless of caliber, prepared for the
same kind of fuze, have the same lot number, thereby eliminating one
of the most confusing features of the previous system.

The following table gives the new system of lot numbers:

N Delay of non- Lot
Fuse. delay primer. Frojectile. No.
Delay........ ¢ Shot, Ordpance Department. deslen . .. 1
Medium euliber, hase detonating Ncm:}nlny. . r‘:gwll, 1\ )rlhn:\mm l)luprrtmmu dostm. .. ul)
e T AOARAA DU [ | sShot, Arnutromgdesign. oo
FUDOY | [ \ NI«-II’, Arnstrong desken, strong head.. (]
M-M antiher, brse peretission ... ...... ... du, ... ' Shell, Armgirong design, enststeel ... 3
Blogo detonnting, modified P'olrce ..... do....... 1R LT L T ARCRETTITISLS 2
stonk. !
, [ D P * Rhll, mortar, S-pontd .. 20
A. I'. dotonating, modited Peleee 1. a0, ... i Nhell, martar, [ ST n
steo o i :{w::, mortar, 1,46-pound. lg
. i Shell, 1 .
Cyshot!lL 3
i Shell, mor ot e 9
| 8hwll, mortar, $24-pond.. ... 1
Major ealiber, baso detonating. [P [ _ . Shell, moriar, 1,046-pound . ., . 13
Nondelny . ... , Nhell, gun. . .ooveain i "
R ([P : Shell, mortur, S0 torpedo. ... 16
Ledo I Shell, mortar, 1,000-pound torpedo. ... 18
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Tt will be noted that under the system outlined sbove all projectiles
ming a delay-nction primer ih the fuze havo been assignod odd num-
bers, while those using the nondelay-netion primer have been given
even numbers.  No siogge dotonating fuzes, nodified Poirce stocks
liave been assigned to shot. ,
‘ Where the lot numbers now stamped on the rotating bands of pro-
jectiles conflict with the above schame they will be cancelod and the
new lot numbers substituted.  The lot numbers on the boxes con-
taining ‘fuzc.-s will similurly be changed to agree with the numbers on
the projectiles to which they pertain. Metal Inbels for marking the
fuze boxes are to be obtuined from Frankford Arsenal and furnished
to posts by the urmamont officers.

(®) Philippine and Hawaiian Islands: The following table shows
: he system of lot numbers previously adopted for projectiles and
iuzes in the insudur possessions. While this systom is not so simple
a8 l‘.lml. ndopted for the continental United S!-:llm, it will he ndhored
fo, in view of the fact that there are fewer types of projoctiles involved
and that they and the fuzes are already marked:

1 rojeetile
Delay... ...
(Koo, gpair o H
elay.... 8hot and 84+,
{Nondeiay Bhell, A, s?‘ pound l” 3
0. 1°. shell, 1,046 e, 2
e D, P shell, Siiepound ., ]
A { Nomdvtay, Aloshell..............
leton: xk. {elay. ..., D, 1. shell, S24-pound..,
oo odeueasl D, 0, sheld, 1,0k ponnd |

Tpedo e ree ......du.,...

19. Awmount of riseree ammunition to be kept on hand.—1. Original
msues of reserve mnmunition are ordinarily made when requested.  As,
owever, many of the components, such as powder charges, may be
used for target practice, as well as for reserve purposes, it is incum-
bent upun the proper coast-defense authorities to see that the proper
supply of ammuuition iz kept up by requisition, unless thero is infor-
mation at hand indienting that issues of supplies to fill deficiencies
have been already ordered.

2. Reserve seucoast ammunition is issued as funds become avail-
sble after a consultation with the oflice of the Chief of Coust. Artillory.
Every round of this sinmunition should be complete at all times
and coastdefense commanders should see that fuzes, bursting charges,
lmse. covers, propelling charges, ete., arn on hund for each soparnte
loullx}g projectile.  If any reserve smmunition is expended in target
practice, requisition for its replacoment should be made. One
electric primer shoulld be on hand for each powder charge and one-
hali"as‘ many friction primers, emergency type, as clectric primers.

. - v A L ,e .. Al *
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friction primers this type of primer may be counted as either an
olectric primer or a friction primer. One sectional mortar charge,
the zones to be as recommended by the const-defense commander
and approved by the Chief of Const Artillery, is provided for each
reserve projectile and in addition therote a number of charges for
the outer zone, 1,046-pound projectile, equul to 50 per cent of the
number of charges prescribed for that zone. Powder charges, etc.,
should be kept on hand for any projectiles which have been issued in
excess of the normal full allowance.

While o rather large targot-practice reserve—i. e., anununition for
special target practice in case of imminent hostilities—is contem-
plated, for the present it will be possible to have on hand at all
times only sufficient ammunition for one ycar's turget practice by
the regulur troope and any Coast Artillery rpserve which there may
be. Ammunition for each year's target practice should be requi-
sitioned for in ample time.

20. [mmy projectiles.—Theseconform nx closely as possible to serv-
ico weight and shape, and are intended to cnnblo the loading of tho
gun with sorvice ammunition to be closely simulated.  The con-
struction of tho typo of projactilo now in uso is shown in the sketch.

A portion of tho buso plug is conical, and on this conical surface is
a movablo bronzo band which is cut through at one point. Tho
width of the band is narrower than the length of the conical surface,
which lonves a space botweon the body of the projoctile and the
bronze band whon the band is hold to the rear by the plungors and
the plunger springs shown on the sketch.  The baso plug, bronzoe
band, plungers, otc., can bo readily disnssombled by scrowing oyt
tho base plug, and roassembling is necomplished by placing the
parts in their propoer poritions mnd serowing in tho base plug. A
tit wronch which will fit the holes in the base plug is provided for
ench Const Artillery post, but if not on hand a suitablo wrench can
bo improvised. The slope of the conical portion of the base plug,
tho cxterior dimensions of the bronze band, and the strongth of the
plungor springs are so designad that tho projactile should not rebound
at tho time of runming but at the samao time should not stick 8o
tightly but that the projectile can be drawn to tho rear with the
hand oxtractor and upon coming in contact with the bronze hand
knock tho samo looss. Thoro is, howover, o very small working
margin in any of the abovoe clomoents hotween robounding and stick-
ing, vithor of which is vory annoying n uso. Tho oxtorior dimen-
sions of the band bocome changed, duo to continuod uso, and alro
the surfaco of the gun against which the hand bonrs changes with the
number of rounds fired and the conditions of lubrication of this
surfaco change. The slopo on the base plug does not chango, but
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dirt and rust on this surface changes the oaso with which the surface
will slip through tho band and thorofore has.practically the same
offect that changing the slope would have.  The springs vary some-
what as manufactured, and more oxtensive variations are due to
becoming wenkonoed in servico or to impropor assombling. From
this it will bo apparent thut the primary roquirement in the suc-
cossful use of dummy projoctiles is to so adjust the projectilo that it
will neithar rebound nor stick, ar  .hereaftor to soe that the con-
ditions are not changed. Sovoral practical tosts at Artillery posts
have shown the soundness of this conclusion and the projectilos
have opernted satisfactorily, while at many places whore such

precantions were apparently not takon unsatisfactory results have
hoen ahiained.
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The following rules should insure satisfactory action:

A. See that the rotating band is fairly round and that the cear
of the band bears evenly against the front of the rear flange of the
base when the latter is removed from the projectile, i. ¢., a portion
of tiw strensth of the springs should not be wasted in forcing a band
to the rear which does not properly fit the base,

2. See that the band is Iarge enough so that when the projectile
is pushed in the gun, the band bears on the centering cone at the
front end of the powder chumber and does not enter the rifled portion
of the wan. 11 the dinmeter of the band is pot. large enough, it can

be inereased by placing ane or more shims underneath, s indiented
in the <hetels,
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7 See that the springs are stromg enough Lo hold the band to the
rear when the projectile is rmmmed.  See that the band is made of
such dinmeéter ax to bear on the centering cope.  This can readily be
determined by ramming the projectile and then looking into the
the breech of the gun,  If the slot through the band is closed up, the
band has moved to the front on the hase plug and the spriugs are not
strong cnough. Some improvement can be made by placing washers
under the plungers, or very simply by placing leather washers under
the springs. 1In this case, the washers should be threaded on & nail
or wire to permit removing them later on.  Care should, however,
be taken that the assembled height of the springs is not so reduced
that they will become solid when the body of the projectile is pulled
townrd the band in extracting. .
D. Tnunediately before every drill pour & small quantity of kero-
sene in the space around the band so that in operation any rust
which may have formed under the band will be promptly cut and
the conditions under which the projectile was adjusted not disturbed.
E. In some cases, improvement will result by not scrowing the
base plug entively home, which leaves o wider spnce between the

band and projectile, and hence increnses the ramming action of the
latter when withdrawn,
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F. Should the projectile operate badly during drill, the tempo-
rary expedient of inserting 8 small block of wood in the cut which
coes entirely through the band of the projectile will prevent tho
hand from closing up when the projectile is rammed and prevent
sticking until the wood i hroken up. It takes only a short time to
replaee the woodon block.  After drill the projectile should be over-
hauled and put in condition.

91, Nubealiber practice aith 12-inch mortars. The propelling
churges of the ammunition for this practice are sdjusted to permit
of zone firing and the number of the zone for which ench round is
prepared s stenciled in white on the projectile.

The pizzle velovities, zone Jimits, ete, nre as follows:

Murale Zono Wiedth

No, of zone, velngity . Vimits. M one, | verlaps
i
. L] ‘ Yl
B0y 1,m12-3,710 al
6 | 2474-3,03 SR v
w0 | 2,088-1, 142 L 3

o Subcaliber wmmunition for G-pounder and 15-pominder quns.—
"he service-rifle caliber .30 ammunition will not be used in the
subenliber enrtridges for cannon, its primer not heing adapted
for the blow of the firing pins of these py heew nnd being so small
that the back pressure tends to foree it igho he firing-pin_eavity$
in the front of the block. A specind enliber 330 cartridge is made for
this purpese, anel requisition will he made Iin- “subealiber enrtridge,
culiber .30, for use with cannon. '

93, Sabealiber ammunition for 4 to 16 infm guns, =The 1-pounder
fixed anmunition used in guns of these cali sers is propared with tho
20-grnin igniting primer, except that Tor the 4-inch 1. 8. wnd 4.72
and G-inch Armstrong guns, which is prepared with 20-grain pereus-

sion primer.

a4, Ntatement as lo interchungenbility of subrabiber guns.

e e ¢ i+ Sty S st

Type. Caliter, Standard or— Adaptable for-
1Ao7 i DS 05, 8, 10, 12, 14, and 16 ineh seacoast,
1457 , bR T2-inch Armstrong... Do,
1457 | Geinely Armstromg. .. 110, 12, Ll B el senconst,
Vaa7 aeinely modelof 1807 .. 05, K, 10, 12, 14, ad 16 ineh seacoast,
140
[

[N R R

7

7 Seinely model of 100 . D,

T einel model of 1807 110, L2, L and 16 fnch searoast,
111008,

1457 Geineh madel of 1900, | 6°05, 5, 10, 12, M, and 10 inch senconst.

""""""" ! TR

| ! i I

The d-inch Driggs-- chroeder, -ineh models of 187 and 1908, and G-inch Armstrong subealiber guns
<hould have adjusting wrenel holes, it not already provided, drilled In the breech face, if Lhese guns aro ever
mounted in 10 or 12 inch guns.

With few exceptions, each caliber

ny other moctel of gun.
Tho 9 Qfeineh enhealiber guns for 12+inch mortnrs, model of 1848, are not interchangeable with those for

and model of gun requires a special adapter which can not ba uged in
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25, Clare of empty metallic cartridge cases and primers.—After the
expend iture of ammunition in target practice with guns using metallic
sartridge eases the empty eases will be taken up on the property
return of the post or battery as ““empty metallic cartridge cases,”
under the heading provided for that purpose. Immediately after
firing the cases will be decapped, well cleaned by washing inside and
out, and dried.

Upon the anecumulation of convenient lots of such cases they will
be packed in the boxes in which received and shipped from posts in
the Easiern and Central Divisions to Frankford Arsenal; in the
Western Dhivision to Benicin Arsenal; in the l’lnhppmes Division to
the Manila Ordnance Depot.

All service primer bodies will be cleaned immediately uft(-r firing,
and turned i to the post ordnanee ollicer for shipment to the ordnance
establishiments specified ubove,

26. Misfirex. Rounds of fired ammunition, or primers which have
missed fire, will, unless ordered returned to an arsenal, he held for
inspection by the armament officer,

27, Cumarax owd photogra phie supplies.—To cacl Artillery distriet,
except the Potomae and New Orleans, there have been issued two
cameras. and to each of the exeepted distriets, one camera, for photo-
graphing the fall of shots in target practice and the splash in sub-
marine mine practice, and the necessary equipment for developing
and printing. The annual allowance of films and developing and
fixing powders will be issued to the ordnance oflicers of Artillery
districts without requisition on or about the following dates:

To all Artillery districts in the Department of the East, the Depart-
ment of Californin, und the Department of the Columbia, May 1.

To all Artillery distriets in the Departiment of the Gulf, January 1.

To all Artillery dlistricts in the Philippine Islands, Junuary 1

The films<. developing paper, developing powders, and  fixing
powdens, issued for a given practice, may be dropped at the con-
clusion of that practice on the next property return,

28. Drdl priwers.- “Two drill-primer outfits are authorized for each
Coast Artillery post.  The post ordnance officer is charged with the
duty of supervising the resizing and reloading of these primers and
with the reponsibility for withdeawing lrom use any privaer hodies
which beeome grently weakened or otherwise unsuitable for use.

The authorized supply of drill-primer bodies is 150 for cach com-
pany assigned to guns and mortams requiring their use.  Unserviceable
drill-prinier bodies will be disposed of as provided for empty cartridge
cases and primers in paragraph 21, (Reference Ordnance Depart-
ment Pamphlet No. 1986.) _

Hold air in case for at least three minutes. A
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After tho test is completed the hole in the cover will be closed by
soldering the small piece of tin or zinc over it again?

Any cases without the small hole in the lid should be provided with
it at the time of the first test of the ense,

Upon receipt of the testing sot, all cartridge-storage cases con-
taining powder should be tested and any leaks closed by soldering,
In future all enses and metal-lined boxes of fixed anununition,
except those whose contents will be used in o short time for target
practice, should be tested upon receipt at the post and all necessary
repairs nugde.  Tosts of cases other than these mentioned above
will be required ondy under special cireumstances, such as when
transferred from one magazine to another or otherwise subjected to
rough handling. The necessity for testing at such times is left to
the diseretion of the loeal authorities. Tests with this apparatus
need not be made of enrtridge-stornge enses sealed with paraflin
during the shert period hetween blending and (arget-practice firing.

Every leaky case found, besides being resealed, should be marked,
put aside, and the powder in it used in the next target fivings if
practicable,

In order that the Ordnance Office may be kept informed as to the
suitability of the designs of cartridge-storage cases in serviee, report
should be made of all leaky cases found, giving the type of the case
doscription of the leak, and any eircumstances which will enable the
causo. of the leak to be determined or which will ennble remedial
action to be tuken.

MaxiMuM AND MINIMUM THERMOMETERS.

29. Thermometers.—A thermomeoter is an instrument for measuring
temperature, founded on the principle that changes of temperature
in bodics are accompanied by proportional changes in their volumes
or dimensions.

Thermometers consist essentially of a glass tube of capillary bore,
terminating in a bulb, and containing mereury or aleohol, which,
oxpunding or contracting neeording to the tempernture (o which it
is exposed, indicates the degree of heat or cold by the amount of
space occupicd, as shown by the top of the liquid column on the
gradunted seale.

Thermometers of the best grade have the graduated seale engraved
or ctched directly upon the glass stem or tube of the thermometer,
Thermometers issued by the Ovdnance Department will be so gradu-
ated, and in addition thereto the graduations and corresponding
numbers will also be stamped on the metal backs.  In case of any
discrepancy between the two readings, due to movement of the
thermomcter iny its metal back, the reading on the glass tube is to be
taken as the true reading.
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ADDENDUM.

TO ORDNANCE DEPARTMENT PAMPHLET NO. 1872, “ SEACOAST ARTILLERY AMMU.
NITION AND INSTRUCTIONS FOR ITS PREPARATION, CARE, AND USE.”

Add following parugraph immediately after paragraph headed ‘o usc testing
set’ neur top puge 88:

In the future the covering piece for the test hole in cartridge storage cases
will con sist of o circular piece of metal 1} inches in diameter, with a depression
in the center ¢ inch in diameter and | ineh deep. This depression is intended
to fit into an! fill the test hole, thus obviating the possibility of hot solder
working unler the sealing diso, through the test hole, into the cartridge storage
case. When Lesting storago eases, the new type of sealing dise should always
be used for rescaling the test hole. All of the new type discs which are service-
able should be used again, first burning off the old solder. A supply of the new
type dises will he furnished Coast Defense Ordnance officers. These should be
used when resealing storage cases now supplied with the old type test hole
covers and to replace any of the new type which may become unserviceablo.
The new dizc is applied by placing the depression in the conter in the test hole
and soirlering the edges fast to the storage case. While doing this, hold the
dise dowrn :n pluce by pressing on it with the stick of soldér. After soldering
in place, it the deprevsion in the dise with soMer as a safeguard agaiust the
accidental pricking of u hole in the depressed portion of the dise.

ERRATA.

The last line nn page 30 and the matter following on pagoe 81 should he traas-
posed so as to follow immediately after thelast paragraph of theahoveaddendum.

AR DRV ARINEST,
OFFICE oF TIHE CIIEY or ORDNAKCE,
Weaahinglon, November 1115,
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If sot is tight the mcl‘cury should not falt more than 1 inch in one
hour.

[f set leaks prepare n sonpy water solution and apply with brush.

A bubble will indicate location of leak.

' Test the set about once a month.

To use testing set.—There is a small hole in the lid of each cartridge-
storage case, over which a picce of tin or zinc has been soldered.
Remove this piece of tin or zine, and insert nipplo G, being careful
tp soo that washer IT is in its proper position.  Pross tirmly with the
linnd on the connector while pumping up the desired pressuro.  As
soon as pumping coases, closo valvo F and watch the gauge—if
mercury falls, the case leaks; if mercury stands at a constant height,
casc is tight.

A register thermometer, or self-registering thermometer, is one
that automatically registers cither the maximum or minimum of
temperature occurring in the interval of time between any two con-
secutive settings,

The complete self-registering set issued by the Ordnance Depart-
ment cousists of one maximum and one minimum thermometer
mounted on the wooden base and brass supports adopted as a
standard.

Maximum thermometor: The maximum thermometer is always
filled with mercury.

All maximum thermometers have a round, brass, hub-shaped pro-
jection fustened to the metallic bhack nt the top. ‘

The most distinetive poculiarity of the maximum thermometer,
however, is not so casily'scen as those mentioned above.  If the ther-
mometer is held vertically, with the bulb down, it will bo noticed
that the mercurial column doex not extend entirely into the bulb,
A very closo examination of the thermometer at the point just nbhove
the bulb, where the moercurinl column stops, will show that the hole
in the glass tube hns been almost. closed at that point, and the passage-
way for the mercury is o fino that it will go through only with somo
difficulty. If the hand isx held around thoe bulb, the mereury in it
becomes warm and is forced to pass tho constricted portion of the
tube, flowing through in little spurix,  When the hand is removed
from the bulb the mercury below the constriction withdraws toward
the bulb, but none of the mercury above the constriction will go
back, and tho longth of the column romains just the same as it was
‘when the bulb was warmest. In this way the maximum tempera-
ture is registered. ‘

Minimum therempmeter: This thermorheter, as issued by the Ord-
nance Department, is always filled with aleohol and is, therefore, at
once distinguished from mercurial thermometers.  Besides the glcohol
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there is also inside the thermometer a small black object having a
rounded head on ench end. This object is ealled tho index and is
the prime characteristic by which this kind of minimum thermometer
is distinguished from other thermomeaotors,

It the thermometer is held vertieally while the bulb is warmed by
contuct with the hand, and then turned upside down, it will be
noticed that the index glides along the tube until it strikes the top
of the column, whero it will at once stop. This operation of bring-
ing the index to the top of the column is called *“sctting” the
thermometer.

If the thermometer is next held horizontally and the bulb cooled, it
will be noticed that the index is dragged backward toward the bulb, re-
maining alwayvs at the end of the column of alcohol, while the tempera-
tureis decrensing.  However, if the temperature increases, the column
will go up. the alcohol flowing around the index and leaving it at the
lowest point. In this way the minimum temperature is registered.

Generally the index will slide freely up and down the thermometer
tube when the latter is turned upside down or right side up.  Some-
times, however, and especinlly after the thermometer has been shipped
through the mails, the alcohol in the tubo hecomes broken up into
short . detached columns, and the index is frequently caught and held,
Until this is remedied the thermometer can not bo used. -

On account of the extreme delicacy of construction of the instru-
ment the greatest care should be used in endeavoring to reunite
detached columns of aleohol or in trying to free the index.

(1) The mount consists of a wooden base, 16 inches Jong by 4
inches wide, which should be sccured by a screw at cithipr end to a
wall or other substantial support.

(2) .\ brass standard, 3} inches long by % inch dinmetor; its lowor
end threaded to serew into a corresponding threaded holoe in the
wooden base: its upper end turned down to form a spindle and shoul-
der for the hub of the maximum thermometer; and above this,
P inch of the extreme end turned down to } inch in dinmeter and
thrended for a nut that holds the thermometer in position on the
standard. A holo of proper diamotor to receive tho bent wire pin
when used as a wrench, is drilled through just below the shoulder.

(3) A bent wire pin, inserted in a hole near the left ond of tho board
and serving as a support or rest for the left end of the maximum
thermometer. This pin is also used as & wrench to serow the brass
standard firmly in place. byt

(4) A bronze strip, serewed to tho buse and sorving as a support
for the minimum thermometer, whic-.h_‘ ¥ socured o it by a sy |
thumbscrow.

To set the thermometers: Ly

fed Phe maxinmm—Remove the brass wiro pin that passes through
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observe that the nut at end of standard is pruperly secured by means
of tho aplit pin;*thon whirl tho thermometer from right to left (cloek-
wise) until the proper sotting hns beon obtained,

After being sot soo that tho thermomoter is held in its former
position by the hrass pin passing through hole in elip, its end being
forced into holo in support.

(6) The minimum—This thermometer is *‘set” in place by cle-
vating tho bulb or lower ond of the thermometer until the indox
moves down to the ond of tho column of alcohol, and then carofully
lowering it into the notch at the left of the bruss support.

To road the thermometers:

(8) Tho maximum-~First carefully remove the wire pin and slowly
lower the thermometer to a vertical or nearly vertical position. This
will cause the mercury in the tubo to flow toward the bulb until
stopped by tho constriction. The thermometer must not be lowered
to the vortical suddenly, espocially in warm weather, as the weight
of tho long column of mercury is likely to force some portion through
the constriction and cause an crroncous reading. The maximum
temporature is read at the top of the column of mercury.,

(%) The minimum—This thormometer is read in place by observ-
ing tho number of degrees on the scale at the ond of the index farthest
from tho bulb. A reading taken at tho end of the column of alcohol
will givo the temperaturc at time of roading. If at any time the
column should be found to be broken and bubbles are observed in
the tube, the instrument should be taken off the supports and the
column united.

Tur Wer AND Dry BuLs Tnervosmerer Set (PsycunoMETER).

This set consists of two thermonetess mounted in a vertical posi-
tion on a varnished pine base.  Each thermometer consists of a glass
tube, a glass hulb, an aluminum back, and a bronze strip support
inch wide. The wet-bulb thermometer has in addition a metal water
reservoir, & support for the reservoir, a muslin cover for the bulb,
and a tube of cotton wicking leading from the muslin cover into the
reservoir.

The tubes and bulbs of the wet and dry bulb thermometers are
alike, cach being about 10 inches long and § inch in diameter,
graduated in F° from —10° to +4120° with cvery fifth division
longer than the rest and cvery tenth.degree numbered. It has a
strip of enamel on the rear side against which the degree divisions
and mercurinl column may be seen.  Che maximum allowable error
of graduation hetween +12° and + 1122 is 0.3°, and below + 12°,0.6°.

The bulb is cylindrical, not more than % inch in dinmeter and
§ inch in length.

The tubo is held in a semicylindrical reeess in the aluminum back

” LI CI) RV IR R T D R Y
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in the metal back for additional security. The cylindrical bulb pro-
jects 14 inches below the end of the metal back. The back is mado of
aluminum & inch thick, 94 inches long, and - inch wide.

The wet and dry bulb thermometers stand vertically and nbout §
ineh Trom the common base 1o which they are attached by means
of bent bronze strips and by thumbscrews through the two holes in
each aluminum back. On the wet-bulb thermometer the water
reservoir is attached to the lower end of the bronze strip by the
support.

A small tube of cotton wicking extends from tho water reservoir
to the muslin cover on the bulb of the wet-bulb thermometor.  The
function of the wicking is to keep the muslin uniformly moistened
with water from the reservoir, but as explained subsequently
neither the wicking nor anything exeept the muslin should touch
the hulh.

ACTION OF WET AND DRY BULB THERMOMETER BET.

The wet and dry bulb thermometers are taken together to determine
relative humidity.  The principle upon which the method is based
is as Tollows: One thermometer, the dry bulb, has no other function
than to register accurately the temperatuke of the surrounding air.
The wet-bulh thermometer is mounted beside the dry bulb and under
as nearly the sume conditions as possible, except, that the bulb is
kept moist with the moisture as freely exppsed to the air as possible
to facilitate evaporation. The amount of cvaporation which varies
inversely as the amount of moisture in the air is measured by the
sinking of the mereury column in the wet-bulb thermomoter. Tables
have been published giving the relative humidity corresponding to
any difference in rendings between the wet and dry bulb thermome-
ters (depression of the wet-bulb thermometer) for any actual tem-
peraturc of dry air. (Reading of dry-bulb thermometer.) The
standard covering for the bulb of the wet-bulb thermometer is one
thickness of moist muslin, and it is obvious that any other covering
will result in a rate of evaporation at the surface of the bulb dif-
ferent from the standard, a reading of the wet-bulb thermometer
diffiers from the standard and an erroncous determination of the
relative humidity. '

THE MUSLIN COVER OF THE WET-BULB THERMOMETER.

There is ordinarily issued a combined cover and wick which re-
quires no adjustment other than to slip the hollow end over the bulb
and place the other end in the reservoir, a muslin tube being woven
about a core of wicking. A suitable length of this is cut off and
the wicking pulled out far enough at one end to have about 1 inch
of the other end of the tube empty. This empty scction is slipped
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In case this spe;cinl tubing and wicking is not available there is
little difficulty in properly fitting up the thermometer provided the
elementary requirements that therc must be a single thickness of
muslih over tho bulb and a suitable wick to supply it with water are
borno in mind. Detailed instructions are given in the next para-
graph. ' :

The muslin, thoroughly washed in hot water before it is placed
on the bulb to remove the starch usually found in it, is cut in a
rectangular picce about § inch greater in length than the bulb, and
a trifle greater in width than its circumference, so that when wrap-
ped about the bulb it will cover it completely, the edges overlapping
only enough to sccure perfect covering. After cutting, wet the
cover and attach it sinoothly and tightly to the bulb, making sure
that it is covered completoly by one thickness of the eloth, While
tho cloth is wet tie it tightly both above and below the hulb with
fine thread. Divide ono end of the wicking and tie it to the portion
of the muslin below the bulb so as to sccure good contact with the
muslin. ’

Should it be found that the cover has become loose or does not
completely cover the bulb, thread may ho wound around the hulb
and tied securely. The muslin over the bulb should always be kept
perfectly clean, and to that end should be replaced when necessary.
A slight conting of foreign substance on the muslin seriously retards
free evaporation and conduction. If the muslin becomes dry, then
wot the wicking freely by direct application of a fow drops of water.
Keep the cistern well supplied with purc rain water or distilled
water when tho temperature of the air is above the freczing point.

TO READ WET THERMOMETERS WIEN THE TEMPERATURE IS BELOW
THE FREEZING POINT.

Remove the cup of water from its position in the shelter and keep
it full of cold water as near the temperature of freezing as possible
The wicking should not be removed from the thermometer, but its
free end should be passed over the bronze support behind the ther-
mometer, leaving the bulb with its muslin cover as before. At least
half an hour before time for making an observation bring the cup
of water underneath the thermometer and wet the muslin by lifting
the cup until the muslin cover is completely immersed, then quickly
lower it; the drop of water which will gather on the bottom of the
bulb should be removed by touching it with the edge of the cup-
In order to secure a film of ice over the whole bulb so thick that
it will not be wholly evaporated before the time of observation, it
may be necessary to repeat the wetting once or twice, especially if
there be a high wind. In case the bilb already has a thin coating
of ice left from a preceding observation, the wetting should be
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wholly omitted. The dim is to have a thin film of ice upon the
bulb for s suflicient length of time before the observation to insure’
that the thermometer has fallen to its lowest point and is stationary
at the time of making the observation. It may sometimes happen
that when the air is stagnant and near the freezing point that the
water takes an hour or more to freeze and that the mercury remains
at the freezing point of water instead of sinking to the temperature
of evaporating ice. The freezing in this case may be hastened by
fanning the bulb.  When a thaw occurs care must be taken that tho
ice is wholly melted and a film of water substituted; at such times
the covered bulb and its attached wicking should be immersed in
warn water to melt the ice at least an hour before the observation

is made.

1
GENERAL REMARKS.

L)

It should be kept in mind that the thermometer is to measure the
temperature of the surrounding air. Errors in readings may be
caused by allowing the sun's rays to fall directly upon the ther-
mometer or by mounting it near a wall or other object which radi-
ates hent.  If the thermometer is mounted in a corner where there is
little circulntion of air it is likely to be influenced by local condi-
tions. Except in the case of the wet-bulb thermometer the bulb
should he perfectly dry and should not bo touched just before a reading
nor should the hand be held very fear to it.

Especinl eare must be taken to mount the wet-bulb thermometer
where it will not be affected by radiation and where it will be in
contact with the moving air. A suitably located shelter similar to
the standard thermometer shelter used by the United States Weather
Bureau should be used. _

The tubes and bulbs should be kept clean, but care taken not to
remove the blaek pigment from the numbering and division lines.
The atuminum surfuces should be kept well Incquered to prevent cor-
rosion. which is otherwise caused by the action of salt air.

Speeial reference is made to the following:

Wenther Burean Pamphilet No. 347, “ Instructions for Jooperativoe
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Artillery Circular 1), 18493,
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