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Foreword (D«
MAJOR GEﬁERAL CBz WILLIAMS, U. S. A.'._ N
o

CHIEF OF ORDNANCE

Y HE PROBLEM of Ordnance in the WorldO

War was the problem of mobilization and'¢
ordination of science and industry with
military establishment. The scope yof
effort was as broad as American in
and it reached to the foundations of sciéntific
research and knowledge. Although
Ordnance Department did not monopolize
either field, it is safe to say that no other component offthe war
machine carried its responsibilities and effort as to d
invention, or pred jectedsthem
upon so vast
Our und

it intelligently. I remember upon ORe occasion
plaint of a fellow officer anen k of sym-
by the public for the work o rps. It was
that the Browning gun was * apeér.” Another
icked up from my desk a paper, ht made of a

illimeter shrapnel shell cross-séctiohed. Turning

ted shell toward

ic sees of our product.

Qu he turned toward

- G‘v‘ hanism of the shell;
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@ Story” & Ordnance in the World War

seventy-three component parts made with all the precision an
delicacy of a watch.

But not only must we expect the public to fail in understandi

of the scope and difficulty of our work. Do we not knom
selves, from actual experience that extremely few officers e

corps could embrace the entire field; could give of their own kna
edge a worth while opinion of how well or how poorly w
ured up to the whole job. Each man knew his own specialty
the progress of his branch, section, division, or plant, @
items of materiel included within his work. But only a
few could view the entire field, from tanks and tracto

field artillery and railway artillery, trench mortars, echnics,|
small arms and grenades to clinometers, alidades, protractors, steel.
helmets and harness. ‘When your problem is the pr tion of’

200,000 separate components in more than 5,000 different plants,
with those parts or items ranging from feed bags star shells to
complete trains of railway artillery, the judge w n Competently

progress has been must indee a profound

- knowlédge ofythe field.

I ortunate experience to view the work of our corps
both rangé and at home. For the first ten s of the war I
w. the American Expeditionary Fq for the rest of the
tim my duty to keep in constant e fruits of your

r atthome. Of such knowledge I% ou did exceedingly
and that I am proud to have wor you in this war.
this utterly without thought of ersonal responsibility
success. The tribute is not e/ It is not alone to the
Ordnance Department of t ar establishment nor to
rdnance officers of the Tem ry Army. Itis toAmerican in-
stry and engineering, to American ce, that the credit for this
hievement must be given. s American industry and
ience that were on trial. T -seven officers of the Ord-

nance Department of the ar Army and the government
arsenals they administer never have dominated this

[14] 4



®@e Story” & Ordnance in the World War

work; have won the success or caused the failure of the 5,000 of-
ficers from civilian life and the 5,000 private industrial plants that
were incorporated in the organization for the period of the war.
The enlistment of industry, equally with the draft of man-power,
was a success. And for that I thank you, the administrative
directors and the engineering advisors of American industry who
came into the service of the Ordnance Department during the war.
It is probable that the Army Ordnance Department exercise
direction over a greater physical power than was ever co -
trated upon a single purpose in the history of the world.
happy attainment of our objectives in the war within nine
months gave insufficient time for the complete developm‘enfo
power. Proper strategy required the projection of the Ordhan
program upon a scale designed to secure an ultimate, ove -
ing and continuous rate of production rather than a lesser rate o
production at an earlier date. Obviously a housewife could buy an

au ]
: ance objective was a rate of produc ade-
of' 5,000,000 men. That progr dictated
to the Or Deépartment by the General St accordance
ith i r program. To win that ob‘ve‘ had to
e building of plants capablé& of st ate of pro-
‘to obtain designs and even, wh cessary, dis-

s on a basis
sacrifice pro-

1920 to force a quicker but les te*of production in
ere building to make ultimate vic absolutely cer-
there never was a moment whe Ordnance program

, guarantee the ultimate defeat any.
der such a policy it was inevit t the attainment of
victo ithin nineteen months would 1 e Ordnance program
unfinished in certain respects. H within that period we
[15]
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“‘@e Story” & Ordnance in the World War

effected the complete mobilization and perfected the co-ordination

of science and industry with the war machine, we produced muni

tions of certain classes in unprecedented quantities, we develo

and supplied materiel of such superior design as to receiv&
‘praise of our allies and the acknowledgment of our foes \

‘stood ready, during the month the armistice was signed, to

the taps at full force that had been made ready to provide a f of
‘munitions such as no nation had ever attempted. The fact
-American munitions program alone was greater tha

Germany could attempt after thirty years of preparation
apparently little realized in this country. But I have no'@

it was realized in Germany and that such realizatiofi sub
contributed to victory by its reaction upon the minds K ilitary

masters of the German empire.

I repeat, this achievement and this contribution to Victory is
more largely to be laid to man-power and brain-power mobilized in
the service of the Ordnance Department than ther single
source. Your reward for service to country mi ell be in your
posite mind
oment of victory was bringifig the strength
ight of millions of

at incalculable

§ D [] mi
e thousand miles oversees to @ Thierry and St.
r could the power of our gpuntrighave been made effec-

t as this composite mind harn science and industry

in rvice of the war machine.
The design of Ordnance is a hig pegialized science and its
oduction a highly specialized ind . MAs a science it possesses
ory of research and experimgnta that reaches back hun-
dreds of years beyond the earlies s recorded in other fields of
ientific knowledge applied in rnindustry. The mastery of
rdnance design requires a c@ of that mass of scientific
act. It requires the devotion ife-time of study and research
to the science and it is utte ossible to improvise a master in

[16]
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Upper: Railroad gun in action north oi Mailly,
France, May, 1918. Lower: Railroad gun in tran-
sit. An 8-inch gun and narrow gauge armament 8
train. Ordnance received assistance with its rail- ]
way artillery program, finding available 464 big
guns, completed or under manufacture, which
came from the coast defense and from the Navy.
Ordnance had to design and produce the gun cars
and mounts, and complete armament trains.
Despite delays incident to slow deliveries of mate-
rial, labor shortage, etc., eighteen complete units

been turned out when the armistice was
of even more importance—the plants
ed a capacity of fifteen units per
ee complete units had been shipped
No part of the Ordnance program
ore clearly the potential military strength
rica possesses in industrial genius and
or more strikingly the need of a degree
industrial preparedness to mobilize™'t
ength at the fighting front in due time.

b\ [73]



®@e Story” ¢ Ordnance in the World War

ing for any industrial plant. The difficulty and. complexi
involved in the manufacture of more than 1,200 of them, unde
pressure of limited time and the manifold handicaps of i
dustrial and transportation conditions then prevailing
" manifest.
- The 240-howitzer project actually got under way on Septen
1, 1917, when an order was placed with the Watertown A alifor
250 carriages complete with recoil mechanism, tra
tools and accessories. Although this only opened the g
allotment of $17,500,000 was necessary to cover the e§
of the order. Despite the elaborate equipment &f thi

the time for the production of heavy gun carriag:, neces-

sary to build an entirely new erecting shop with acity equal
to that of all the old buildings combined. The force echanics
was increased from 1,200 to over 3,000 in several months.

To obtain the extensive equipment of he hine tools re-
quired it was necessary to comb the entire c experts were
sent ocate and procure them wherev le. Great dif-
elay also developed in obtainifig ry of taps, dies

eSsary fixtures. Raw material eries always fell be-
ile, for even after they were ced’and shipped there
dless transportation delays.
pite all obstacles, work on,the 1 carriage order was
remittingly and the pilot cNof the project was de-
d in October, 1918. Some twogftio after this first carriage
rder was placed with the arsenal, t andard Steel Car Company
agreed to accept an order for 1044 carrig@ges, complete with trans-
vehicles, limbers, etc., but he recoil mechanism. Al-
ugh as one of the most i nt freight and passenger car
builders in the country this company’ possessed an extensive and
well equipped plant, it was Reyerthieless necessary .practically to
double the capacity of its huge%ereefing shop by the construction of
additional buildings and g o increase other plant facilities to
make ready for the trem us task undertaken.

Q9
[74] NS




@® Story” & Ordnance in the World War

To expedite production sub-contracts for many of the smaller
component parts were immediately placed by the Standard com-
pany with more than 100 firms through the east and middle west.
As many of these firms were already working on sub-contracts for
the Watertown Arsenal carriage order, their utilization on the
order with the Standard company meant better prices and closer
standardization of parts. Subsequent placing of orders by these

sub-contractors with manufacturers of raw and finished materi
meant that the ramifications of this 240 carriage project soon had

O[‘fa

extended throughout the entire industrial fabric of the eastern an
central states. This tremendous outlay obviously multipli
enormously the effect of delay and uncertainties in transportatien,
of fuel shortage and the other handicaps under which the pr
labored. Raw materials could in most instances be obtained only
through allocation by the War Industries Board and the granting

of priority orders on the manufacturers of these materi
were over-loaded with other government orders of varyin

o
tance. Notwith fing all handicaps, however, work d
ahead and the dgliveries @ontemplated for 1919 were in §igh en
the armistice was signeg

Construction G 40 howitzer recuperators to mateh the car-
riages to be ut by the Standard Steel Car any was

undertaken by s Elevator Company. Tg carfypout a con-

rators accepted on May 1, 19 Ncompany
had toc rebuild and equip a plant whic eady owned
in Chicago. pForgings for the recuperators we-%hed by the

h-mfachining be-
h t recuperator

was fi the latter company early in ber, 1918, a little
mo, x months after the order was ed.

pindependent order for recupe s jto keep pace with
the ca e capacity to be developed by thegStandard Steel Car
Company was placed with the Watert enal in the summer
of 1918. This order called for 250 rec tors in addition to those

! \ [75]



®@e Story” & Ordnance in the World War

which the arsenal had already been called upon to deliver i
original carriage contract. Much new equipment had to be
to take care of this order, but production was gotten un w.

rapidly. The arsenal furnished most of its own recuperat
ings but an additional supply came from the Carnegie St o

pany. Recuperators actually completed at the arsenal numbered
16 by December 31, 1918, and 280 forgings were in prog @ a-

chining.

With both the arsenal and the Otis Elevator Comipa
rapidly coming into quantity production on recupera @
no danger of the 1919 program for 240 howitzér Y

held up by a lack of this mechanism.
The massive gun bodies for the 240 howitzer ww»ced in pro-
were

duction at the Watervliet Arsenal, that is, they dered ma-
chined and completed there. Orders for rough forgings to be

shipped to the arsenal were distributed betw, or six plants.
From November 20, 1917, to November 7, 191 t of 1,160 gun
bo vere ordered completed at Watervli onstruction of an

machining plant was necessaty to carry out the work
ents to the arsenal during the for increasing its
nal undertook to de-
onth and to deliver
30, 1919.

ilities totaled nearly $14,000,000. THe arge
aximum capacity of 100 can
he Tast of the 1,160 not later thanSepterfit
un bodies actually completedy u December 12, 1918,
totalled 158, the pilot cannon hayin n delivered in August,
19
Thus, by December, 1918, i that production in all parts
the 240-millimeter howitze d been placed squarely upon its
feet and promised rapid incr inWdeliveries. Had the war con-
tinued, by the spring of 191 f our overseas divisions would
have been equipped with thi id weapon produced wholly in

American plants. It wa ed to develop a capacity of 80 units
a month in the early part of 1919.

[76] v N




®@e Story” & Ordnance in the World War

on a curved track, or epis, when wide traverse movement is requir
for aiming the gun. Only part of the recoil shock is absorbed l
the recoil system of the carriage, much of it being transmitted to

the gun car itself, which necessitates the car being bolted t
track and braced from the ground. In the third mount, kn s

the Schneider type, also used for the heaviest guns, the -
nion and mount are fastened rigidly together. Thus g@

traverse movement provided it is necessary to depend entir.
movement of the car on a curved track to Secure traverse
carriage, of course, provides elevation for the gun. THe
coil in this type is absorbed by a retrograde movement"e
along the track, the heaviest guns driving the car thirty
feet back after fire.

The first railway mount project of the Ordnance artment ‘
was undertaken as a measure of defense against possible attempts
by German submarines to raid our coast. The 7-inch guns
turned over by the navy were mounted for this ose. A special

t was designed, giving the gun ree traverse.

Thi as mounted on one of three st es of railway
artil 5 designed by the Ordnance artment for the 7-
guns and the 12-inch mortar ee types having
t e general features.
the projects in the scale, of es, for the 8-inch

ense guns the first type of rrN was adopted. Orders
gun cars and mounts were plagéd three concerns, two
which had materially to expand \}% facilities before begin-
ingfwork. The prevalent condition ofgfongested railroads and
depleted raw material markets prgve rious handicap to getting

duction under way. But by 1918, the first eight-inch rail-
ay mount had passed a thoro y sdtisfactory test at the Aber-

een Proving Ground. Whe, istice was signed 18 com-
plete units had been turned the contracting plants had
developed a capacity of 15 s per month. Three complete
units had been shipped owv s. These units included ammunition
[80] N
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Six of these huge 12-inch guns were under manu-

facture in the United States for the Chilean gov-

ernment when the United States entered the war. rs

They were provided with sliding railway mounts,

one of which is shown in this picture. The

mount is an American design though an adapta-

tion from the French. The first of these mounts

was completed within eighty-five days after the

order was placed and all of them were awaiting

shipment to France when the armistice was

signed. The mount has thirty-six car wheels and

a length of 105 feet, so that the track can stand

endous strain when the gun is fired. The

e guns is 25 miles, firing a 700-pound

s an indication of the sound basis

ade as to what Ordnance production

been with the continuation of hos-

vork on mounts for these guns was con-

after the armistice and 45 were completed
7, 1919, whereas General Pershing had

ested only 40 for the entire campniél
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cars, transportation cars, tools, spare parts and all necessary
purtenances. It was necessary to equip the gun cars of these
with narrow-gauge as well as standard-gauge trucks so the
operate on the narrow-gauge track used in the fighting zg
France.

An eight-inch gun of longer range than the coast defenseyg
was subsequently designed with railway mount and an ord @
for 25 for use abroad in 1920. When the armistice was sighed thi
undertaking was abandoned.

Railway mounts for the ten-inch coast guns were¢ 2d be-
tween the Schneider and the Batignolles types. As,a jointfopera-
tion with the French government, we undertook‘&e 36 of

coul

these weapons on Schneider mounts, the forgingaand rough ma-
chining to be done in this country and the finishing 1 e French
shops. Contracts for our part of the project were distributed among
three plants. Gen. Pershing had called for the of 36 sets of
parts in France by March 2, 1919. When the stiCe was signed
8 con e sets had been produced, and th le doubt that
ar\continued the 36 sets would ha elivered by the

Batignolles mount project for -ifich coast gun was
with the Marion Steam Shovel C undertook to pro-
tr. g the French draw-

du these mounts. Difficulty in
i in securing the necessary \?aterials and machine

ment entailed serious delays ingthi ject and the armistice
as signed before any of the mounts#vere produced. The entire
A .

rojéct was cancelled shortly after istice.
he Marion Steam Shovel C also undertook the manu-
ture of Batignolles mounts elve of the 12-inch coast de-
fense guns. This contract wassgiven'preference over the ten-inch
mounts, and, although none twelve-inch mounts had been
produced by November 11, ad progressed so far that the
Ordnance Department or 12 completed. The first was de-

livered about April 1, 19

N~
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5-, 6-, 8-, 10-, 12-, and 14-inch Seacoast guns, 12-inch for mortars
16-inch for howitzers and gas and smoke shell for the 5-, 6- an @

inch seacoast guns. This group of guns and Howitzers is ¢
posed of heavy Seacoast Artlllery mounted on mobile vehxcl

as railway mounts. It is used for attack upon heavy s
such as depots, storehouses, dumps, railways, batteries

massed troops, the ammunition having been changed
armor-piercing type originally employed with this artille st

armored battleships to H. E. shell of both the impact ed

type.

As the use of this as mobile artillery had neve been
contemplated, the facilties in 1917 were practicall gible, with
the exception of a few small shops in operation @n ish con-

tracts. Enormous facilities were developed.
The 14-inch is probably the most interesting of this group as

indicative of the nature of high calibre ammunigien. It is a 1,200-
pound pro;ectlle carrying a powder-charge of ‘g p nds of H. E.
and having an extreme range of 26 miles. At ghest point in

describes, this shell is 11 miles e earth. Upon
digs a crater 30 feet in diam and 25 feet in depth.
* g caused by con-

ce hemorrhages at the ears, d mouth. Beyond the
ard area, the concussion may e victim blind and in-

e without causing death. But ry frightful weapon of
warfare, it gives its own warnin roach is heralded by an
rthly screaming which ma d for 15 seconds before it
ikes, so that there is a chanc iving into a shell-hole or dug-
out, or, in the absence of suc ter of falling flat on the ground
where the concussion will n ac The cost of a single one of
these shells is $600.
The 16-inch is used i rding heavy fortifications. Its

[90]






An 8-inch Seacoast gun on a barbette type rail-
way mount which permits of fire in any direction.
Ninety-six such guns were removed from the 8
seacoast fortifications and mounted on these spe-
cially designed railway mounts by Ordnance.

Three plants were devoted to the manufacture of

these mounts, two of them finding it necessary to

enlarge their facilities and machine tool equip-

ment to undertake the work. The first of these

mounts was completed in May, 1918, and by the @

end of that year twenty-four complete units, with

ammunition cars for standard guage track, shell

arrow gauge track, transportation cars,
e parts, etc.. had been turned out.
e units were shipped overseas before

asurement for American strength tha
duction as of any given date. The prol
was to continuously sustain the armies.
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anism. About 30,000 of these in storage were modified and
accordingly.
Approximately 194,000 dummy bombs, used for traini ur-
poses, were also made. %
For the early pyrotechnics program the capacity of e
largest fireworks manufacturers in the country, together
Lewis Nixon works at New Brunswick, N. J., was stifficie t
with the new requirements schedules in June, 1918, tre

pansion became necessary. This was after the cab )
change to the French type of pyrotechnics had bezn d and

work had been suspended until new drawings could : made@ready.
the

found to be highly efficient when adjusted with the bomb mecm

The new pyrotechnics program was very exte involving
about 65 new types and styles. Production up to e of the
armistice was as follows: signal rockets, 450,000, position lights,
Mk. I, 743,000; position lights, Mk- II, 807,032; lights, 55,000;

ols were made exclusively by emington Arms
e 10-gauge, 20,164 has bee before the change
ch 25 m/m was made on Aug 18. Fifteen thou-
these had been completed B¥ r and the 35 m/m
under way. \ '

3-inch trench mortar was used c y against personnel by
e infantry. It fired a shell of twe ounds at the rate of from

5 t0'40 per minute to a distance rds.

he 4-inch mortar is used for the T™ost part by special gas
oops to gas the enemy front lin communicating trenches,
well as for a smoke barrag starting fires and lowering the
orale of the enemy troops prgading molten iron on them.

Its shell is a 24-pounder wi ,000-yard range.
The 6-inch mortar is a {demolition agent and is extremely ef-
fective against machine- s, barb-wire entanglements, forti-

[112] ’ \






Upper: Grenade throwers. There is a distinct
form developed in grenade throwers quite differ-
ent from that of the Big League pitcher, but this
picture shows that the training officer has allowed
the grenade thrower in the foreground to depend
upon his trusty Southpaw, doubtless as he did in
the Bush League back home. Lower: Types of
hand grenades. 1, Defensive; 2, Offensive;
3, Gas; and 4, Phosphorus. The ancestor of the
hand grenade is the Chinese stink pot of the 15th
A total of 34,800,000 grenades were pro-
the nineteen months of the war. The
presents the chief contribution to the
the war of the women munition work-
the 5000 persons engaged in grenade
manutacture, ninety per cent were women, and
e was therc a strike or any labor distu

nce, a record that is without parallelfgin_th
annals of Ordnance in the World War.

grenade
winning

[115]
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Chief of Ordnance and was charged with all inspection matters fe-
garding seacoast carriages and with several other heavy duti
which machine-gun development was but one. In the field t&

chine-gun problem was left to Captain (later Lt. Col.) J. S. ch
who, under the commanding officer of the Department

Southwest, established in 1916 the first school for the ingfriiction
of line troops in the use and care of automatic weapons. @

for the prologue. To appreciate better the terrain ov the
Ordnance Department progressed in the developmen
of machine guns until the day of the signing of the.
just here glimpse the final achievement.

At the outset of the war Germany was credited &htock of

f
e

50,000 machine guns and was the only belligeren ion to per-

ceive the character of the role to be played by these weapons. Nor

did Germany then place all the emphasis advi upon her ma-
chine-gun program.

As a result of a careful study of the experi s of our allies in

as decided at an early date th of our divisions

ipped with seven hundred sixty-eight*automatic rifles

dred twenty-four machine guns: hen this require-

t pared with the pre-war alloganiees of about fifty ma-

c s and no automatic rifles at a Q@ Infantry Division.

and When it is remembered that atét ng of the war this

ad on hand only approximat itteen hundred machine
all types, and these were notfge lly accepted as suitable
g
r

ice in the war, some idea ma ed of the difficulty con-
ing the Ordnance Depar tive to weapons of this
. As an indication of how well the‘Ordnance Department met
its obligations in this regard, it d be noted that during the

ineteen months we were in sufficient automatic rifles were
produced to equip over one

divisions at seven hundred
sixty-eight guns each, or a f approximately three million
five hundred thousand me

fficient machine guns were pro-
duced to provide an a even million men. In addition to

dr

L /
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Upper: The Light Browning Automatic Rifle.
Lower: The Heavy Browning Machine Gun
mounted on tripod. The automatic rifle is a
weapon of fourteen pounds weight which is car-
ried forward in an infantry advance and operated
by one man, firing from shoulder or hip in short
bursts of fire. Such tactical use of an automatic
weapon was a development of this war, perfected
through the superior design of the Light Brown-
ing. The heavy machine gun is a water-jacketed
apable of continuous stream fire. A

guns were produced to equip an a‘:y ()
seven million men. These guns dev

[125]
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these weapons which were provided for use on the ground,
Ordnance Department produced during the nineteen months of
war, seventy-one thousand one hundred twenty-five aircr%

chine guns. In all a total of eighty-one thousand autom
and one hundred twenty-five thousand seven hundred fift ?N

chine guns of all types were produced.
Quantity production, however, poorly measures the f @ t
of the achievement. Testimonials as to the quality ty

tion are available from officers of the American E
Forces, from machine-gun experts of the Alhed A

deed, from the enemy himself who swallowed™ d\

product.
Back of this prodigious production, is the ex rganization
which Ordnance improvised and developed—the work of the Ord-

nance Department. I know of no standard of measurement, no
calculation that will permit the layman to s human labor
this accomphshment required. The work of ance person-

is/always, for the layman, the incalculabl ponent of victory.
to the details of the task:

lé and small arms manufac facilities of the

ad been largely developed

due to the fact that the

to our entry into
governments had

This condition of affairs ¢ ot exist in the case
chine guns and automatic ri inasmuch as the Allies de-
ended almost wholly upon their o sources for these weapons.
nly two American plants were roducing machine guns

uantity; the Savage Arms ion of Utica, N. Y., was
néaring the completion of an o f 12,500 Lewis machine guns
or the British and Canadian rnments, and the Marlin-Rock-

ell Corporation had manuf dlarge numbers of the Colt ma-
chine gun (old type) for the n government. On April 12,
1917, a week after the decl f war, an order for 1,300 Lewis
guns was placed with th age Arms Corporation and on June

[126]
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2nd an order was placed for 2,500 Colt guns for training purposes.
The stock on hand when war was declared consisted of 670 Benet-
Mercie machine rifles, 285 Maxim machine guns, Model 1904, and
350 Lewis machine guns chambered to use the British calibre .303
ammunition. It is evident from these facts that manufacturing
facilities were extremely limited and that to achieve the rate of
production of machine guns and rifles required for the man-power
program of the General Staff new plants had to be provided
tooled up. an operation that requires a long time.
The policy of the Ordnance Department was to employ eve

available resource and to create new resources as quickly a§ pos

fully employed and new facilities were sought for the manufagtur

sible. Existent facilities for the manufacture of Lewis guns
&I e

of the Browning (heavy type) machine gun and the Browni
automatic rifle which were not only proven to be excellent in de-
sign but also comparatively easy to manufacture in qu ith
standardization and interchangeability of parts. m
ade of the facilities of various plant e
Brewning guns, the Government fia om-
of the Browning patents, Mr. J. M.
, for this right. In July, 19 rdérs were
olt’s Patent Fire Arms Manufactn ompany

rowning machine guns and ousand
ic rifles; in September, 1917, s were placed

Browni

sand Browning machine guns wigdw Rerfigton Arms
Unio lic®artridge Company of Bridgepor n., for 5.000
Brow#lingAirfraft guns with the Marlin-Ro Corporation,

onn., and for 20,000 Brownin atic rifles, light
Marlin-Rockwell Corporati The Winchester Re-
s Co., of New Haven, Conn, gan preliminary

e manufacture of the Brow agtomatic rifle and a
fo fier for 25,000 of these rifles ed with that com-
pany in O ctober. Facilities of the adiator plant at New
Haven, the New England Westinghous® Company's plant at

[127]
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before the Yankee pistol than any other weapon, that the American
pistol shooters were feared no less than the mysterious “Ladies
from Hell,” and that military surgeons reported that pistol wounds
were rare among the Allied troops.

The Colts Patent Fire Arms Company was tooled up for a
large production of this weapon and it was believed by both the
plant and Ordnance Department . officials that they would be able
to take care of the entire program. That this prediction later
proved erroneous is not surprising, nor can blame be laid on ei
the company or the Ordnance Department. With no preced
neither could foresee and count on the magnitude of the labog,sit

O

tion about to confront the country, the scarcity of stee \
the

tremendous increase in requirements in the Spring of 19
crippling lack of expert tool-makers, the railway congestion,
the score of other limiting factors which played so great a part in

the pistol program.
When it became apparent in December 1917 that the@nt

could not possiblyg.meet requirements, contracts were p. th

and that company immediat ed to
poling up a plant for quantityproduction is

of four months is required be

an gunning for the Hun; '
ngs and effecting absolute interghangéability in the

prod o plants; the nicety of pist acture itself,
reprgsenting G19 separate operations with exc€dingly close toler-
an ring of the necessary eigh of material and
the bui of the 1,264 machines for emington plant, pre-

at time the situation had be ry serious and con-
tracts to the extent of 2,550,000 pisto re placed with eight com-
mercial firms such as the Burroughs A g Machine Company,

8 [131]
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time products required machinery which might be converted to

the Lanston Monotype Company and other firms whose peace- m
manufacture pistols. None of these, however, got into produc
up to the time of the Armistice. &

At that time, cumulative production totaled approxim
450.000. The practically negligible production of 1917 had
built up to 65,000 monthly, and had the War continued un
new contracts were under way, the Spring of 1919 wouldsk
a monthly output of 650,000 pistols.

That pistol production could not at once meet the tren
immediate requirements was inevitable and it was décig
the caliber .45 revolver as a substitute until such ti
production should justify its abandonment.

The revolver in question had several drawbacks; it was two

inches longer than the pistol, harder to manipulate able of only
about 1/3 the speed in shooting and it contained instead of
7 cartridges. On the other hand, it was capable ing the same
amm as)the pistol; there were two p ts and Smith
& Wess ficiently tooled up to begin @nediate pro-
ductionig as the best available substitute

angd ained through-
er of 1918 at a fairly ever) averag 25,000 monthly,
at increase being made, as ould have entailed a
nding decrease in pistol production.

nly“about 268,000 were produce%rember 11, 1918, the
O¢tobef production having reached 33,400,,a'daily output of 1,200,
blé that of January, 1918.

SMALL ARMS A ITION
The story of cartridge prod ring the War is one of the
st spectacular in the history o ry. Early in 1917, existing
acilities could not produce an a small fraction of require-
ments. Frankford Arsenal, chief source of manufacture, had a
!
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The best military pistol in the world, the U. S. 45,
During the trials when this pistol was made the

standard of the United States Army, the two Q

models of the famous German Luger proved the
least destructive, which may account for the fact
that the Germans, with their 26 types of pistols
and including the famous “murder” and
“camerad” pistols, were reported to turn tail
before the Yankee pistol quicker than before any
other weapon. At the time of the armistice the
tates was producing more small arms
pn of the service type than France and

000,000 rounds daily, double the quantity of
est order they had ever received prior to
This plant’s first year's output
,000 rounds equaled 35 years of peac
manufacture,

b'\ s






Fig. 1: What the public sees of our product. Fig.
2: What that product really is. An exterior and
a cross-section view of the head of a seventy-five
millimeter shell. The shell is composed of
seventy-three component parts made with all the
precision and delicacy of a watch. The layman,
observing an ammunition dump with these shells

difficulties of design and manufacture encountered
in the production of the first type shell and
ntil, quantity production is achieved. This in-
design is what makes possible the
he explosion and the perfect control
e of the shell. A particular shell is
for each tactical requirement; shrapnel,
plosive or gas. Shrapnel would be

ed against personnel, high explosive f
emolition purposes, and gas to break down th

ale of an enemy force preparatory to an
. vance.

stacked in thousands, has no appreciation of the @
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608,000 to July 1, 1918. |

The difficulties attendant upon the production of the cal. 30
vice cartridge were numerous. Heretofore, our service
tion had been used in one type of rifle and two machine guns.
ing to the impossibility of having the complication resulting
a variety of small arms ammunition, it now became necessary
velop a cartridge which would function satisfactorily inag es
and seven machine guns, each having firing-pins of differings
sizes and methods of functioning, and each giving a diffe -
sure on the primer. To develop a cartridge addp the
eccentricities of any one of these guns would have been a ar-
atively simple matter, although the logical method is the gun
to the cartridge. To develop one suited to all nine, one®which
was adapted equally well to service on land and in the air, which

capacity of 100,000,000 yearly. Requirements called for 2,756,- m

must therefore be absolutely free from jamming afid hang-fire and
which could be produced in billions by a dozen\d nt manu-
facture a task challenging the keenest f: of ammuni-

devise a perfect cartridge for peaéertime manu-
facture Hing; to develop one which ca ade at the rate

of 11,000 r day is another.
idge itself is one of the most @ in the word to
make of its tolerances being less tha ousandth of an

i are 88 operations aside fro ing and inspection
cartridge.

arly 'in the fall of 1917, a confe all the small arms

unition manufacturers in the countryswas called to devise a

ngof creating new facilities iscuss standardization.

he“problem of facilities was settl an agreement on the part

e manufacturers to expand chas possible, thus provid-

for an extra billion rounds Existing facilities, how-

er, which were for the cal. 30 itiSh cartridge of the rimmed

type, had to be modified to p the U. S. ammunition, which

was very different. This r six months before quantity pro-
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To send this gun back to the firing line was a
part of the job of Ordnance with the A. E. F.
To make repairs to guns and Ordnance equipment
at organization and training centers or instruc-
tion camps, more than twenty-five repair shops
were equipped and maintained in the S. O. S.
The greatest of these, at Mehun, was itself de-
signed to handle repairs to all artillery and Ord-
nance equipment for an Army of 2,000,000 men.
It covered 50 acres of ground, was manned by
6,000 technically trained soldiers, and could re-
make anything from a tank or a piece of heavy

<

QO
S
Q

o
S
<
Q

: o a mess-kit. It was designed for a
i relining 1,245 guns, repairing 2,000
Ordnance/gun vehicles and 3,000 Ordnance motor
i d overhauling 150,000 rifles, 5,000 pis-

s’ and 20,000 machine guns a month.

&

Z
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put into action against the retreating Germans 28 pieces of

own artillery, ranging from 77-mm. to 210-mm. guns. The Mo
Ordnance Repair Shop attached to the 35th Division establi the
record of having no piece of artillery out of action over five
during the Argonne drive.

These repair shops took care of all Ordnance materiel, anduma
other things besides, such as water carts, rolling kitchens % S,
typewriters, shower baths, watches, meat grinders, stea pllérs,
stone crushers, trench pumps, captured Germdn baths a

ing plants. They also assisted in the salvage of Ord
ment.

It is said that some chronicler of Ordnance a@s&lﬁng

local color, was invited to visit one of these mo repair shops
at work. As he arrived a hugh motor truck, whic ad been
brought in helpless, was snorting away, restored to full vigor. A

Y. M. C. A. secretary was waiting with a Vicwbe fixed. In

a few minutes it went away singing. Then tractor lum-
bereg wing a great 155-mm. G. P. F. g had been put
ou It was repaired and returnedto ines.

efit away a general’s car drove d the general him-

. “Captain,” he said, “I have ittle screw out of
5 there any way you
m?”’ There was. “That will d 1 the historian, clos-
ote book, “I have local color for one day.”
ome of the notable work of ce Department was
one 1n arming planes for the Amefic nt. The aircraft arma-
mernt shops were at Orly and R in, the two airplane as-
sembly plants of the A. E. F. tation of American arma-

nt to European planes wa otty problem consummately
handled. The Vickers, Lewis, i
our planes were armed prov satisfactory in combat.

The supply of aircraft , ammunition and drop bombs
at all times met the de , to quote the verdict of experts,
was of “proven efficiencyagainst the enemy.”

[148] v \
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Not only had our Ordnance Department at the time of the
armistice matched the armored seat provided by Germany for the
protection of her aviators, but steps had been taken to put on the
front an invincible armada of all-armored planes. None of these
ironclads of the air had actually taken the field, but the project had

indeed, before the war ended, had equipped the forces at the front
with veritable flying fortresses, fitted with eight guns instead of two
or four. Four of these guns projected through the floor of
plane, two fore and two aft.

Another contribution of our Ordnance to airplane warfare

long passed the experimental stage. The Ordnance Department, :

food, supplies and ammunition to troops in the trenches. T,

o

a parachute dropping device, with a 14-foot spread, for dro R
% de-

vice was completely successful and was actually employed
large scale.

The Ordnance Department had well in hand the pr ion of
a standard American parachute for the use of aviators ing

but none was ever used by us at the f e

Germans actyal seéd the parachutes successfully e last
few weeks of o

There shotild alsé' be mentioned the American_bo ropper,
furnished anes, by which our aviators could % y kind of
an Allied their bombing expeditions. e/ American
Wimpe, Franco-American MichelMe proved 100
per cen ient 1n guiding bombs to their obj

tive.

I ition%to its achievements in the ﬁel@er great prob-
lem ghat/€onfrfonted the Ordnance Departmentof the A. E. F. was
st d Bieavy repair in the S. O. S.
section of the A. E. F. was reat reservoir of Ord-
ateriel and facilities into which_the Hiitial Ordnance sup-
poured. The intermediate was the regulating
sm taking up fluctuations of s d demand. The ad-
vance section was the sensitive sy in direct touch with the
Army and responsive to its needs ffom to day. For the pur-

e \ [149]
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pose of maintenance and reserves, it was planned to keep 45 days’
supply in the base section, 30 days’ in the intermediate and 15 da
supply in the advance section. This idea was never fully realiz
but it was well approached in the summer of 1918.
To effect the distribution of Ordnance materiel, it was n
to stretch multiple chains of general and ammunition s
depots across France from the base ports to the front lines ,
for example, at the coast were the great general storage
St. Sulpice and Montoir; in the intermediate area, Gievges v S

acres of buildings; in the advance zone, Is-sur-Tille,
bore the brunt of the supply service—all of them ha

dreds of cars a day. 4
The ammunition storage projects alone of the %overed

enough of France to make a good sized county in N ngland.
The depot at St. Loubes was two miles long and near o miles
wide. The ammunition storage project at Donges extended along

two sides of a triangle for nearly four miles. deserves a
place on the map of the A. E. F.; here thousan s of French,
S erican ammunition were re d stored, re-

sent to the front.
as 1,500 ten-ton cars of gun ammunition were

this center in a day, the s ge project employing

. Jonchory, with its spider-wek 8n of tracks and its
uses cleverly hidden and natugally cameftiflaged by the trees,
ns of thousands of tons of s renades and bombs,

ing active offensives handle a day in and out.
To make repairs to guns and Or%quipment at organiza-
onand training centers or instruction ps, more than 25 repair
s were equipped and maintaifie e S. O.S. The greatest
of these, at Mehun, was itself s igned as to handle repairs to
artillery and Ordnance equi t for an army of 2,000,000 men.
t covered 50 acres of groun asmanned by 6,000 technically

trained soldiers, and could rem ything from a tank or a piece
of heavy artillery to a me was designed for a capacity of
[150] >
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relining 1,245 guns, repairing 2,000 Ordnance gun vehicles and
3,000 Ordnance motor vehicles and overhauling 150,000 rifles, 5,000
pistols and 20,000 machine guns per month. .

Whether in depot, shop or ammunition dump, the work of th
Ordnance Department required individual fitness and special train-
ing. To supply the latter, the department organized and operated
six great schools—St. Aignan, tor office work and care of Ordnance
equipment; Foecy, Jouchery and Bourges, for ammunition; Is-
Tille, for artillery, small arms and Ordnance supply and shop wor
and St. Jean de Monts, for the aerial armament training which co
tributed to the brilliant results already spoken of. The alu
these schools numbered some 5,000 to which the graduates of
smaller centers of instruction added a considerable number.

The work of the Ordnance Department in the A. E. F. was
neither a small nor an easy job. Some idea of its exte be
estimated from the fact that it handled more than 500,0 f
materiel and spent more than $50,000,000 and made eve d

should be said, in conclusion, t this' pro-
gh by a little band of 1,803 s and

hose work was as hard as ajfy e Army
if i . 0. 0 hedules
ould have

men.
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Roster of the Commissioned Personnel

Ordnance Department—United States Army
As Compiled by the Office of the Chief of Ordnance as of November 11, 1918.

Major General
IWillizms, Clarence C. (RA), Chief of Ordnance, Wash., D. C.

Brigadier Generals

Burr, George W. (RA), Office of Chief of Ordnance, Wash,, D. C.
Dickson, Tracy C. (RA), Office of Chief of Ordnance, Wash., D, C.
Horney, Odus C., Post Office Bldg., Nashville, Tenn.

amieson, Charles C. (RA), 40 Wall St.,, New Y

ork, N. Y.
McRoberts _Samuel.st Wall St, New York, N. Y,
Peirce. William S. {RA), Office of Chief of Ordnance, Wash., D. C.

Rice, John H. (RA), Office of Chief of Ordnance, Wash., D. C.
hggu, Colden L'H. (RA), Office of Chief of Ordnance, Wash.,

Thmf)l;l%{. John T. (RA), Office of Chief of Ordnance, Wash.,

Tripp, Guy E., Room 3233, 165 Broadway, New York, N. Y.
Whef)lert Charles B. (RA), Office of Chief of Ordnance, Wash.,
_ T Colonels
Ames, Thales M. (RA), Office of Chief of Ordnance, Wash., D. C.
Baker, Frank (RA), Office of Chief of Ordnance, Wash., D. C.
ba, William P., 3107 Coulter St.. Germantown, Phila,, Pa.
Benet, J. Walker (RA), Office of Chief of Ordnance, Wash., D. C.
Black, Charles N., ilx.i Broadway, New York, N. Y
Brett, Morgan L. (RA) {

b . Office of Chief of Ordnance, Wash., D. C.
Bricker, Edwin D. (RAf, Office of Chief of Ordnance, Wash., D, C.
Burns, James H. (RA), Office of Chief of Ordnance, Wash., D, C.
Casad, Adam F. (RA), Office of Chief of Ordnance, Wash., D, C.
Coles, Thomas L. (RA), Office of Chief of Ordnance, Wash., D. C.
Crabbs, oaegh T. (RA), Office of Chief of Ordnance, Wash., D. C.
Crews, ph, is Wzll St., New York, N. Y.

Dillard, James B. (RA), Office of Chief of Ordnance, Wash., D. C.
Fuller, Lawson M. (RA)}, Office of Chief of Ordnance, Wash., D. C.

Gatewood, Charles B. (RA), Office of C
cabsf).;, c’\‘vimam W. (RA), Office of
mnl‘x)s'. gharlea T., Jr. (RA), Office

Hockman, James C., 196 Soldier’s Pl
Hilhi:)anh o;'s S zh oldier’s Pla

Ordnance, Wash.,
ance, Wash.,

ance, Wash,,

er, Jay E. (RA), Office of C nance, Wash., D, C.
ﬂllf)es. Everett S. (RA), Office Ordnance, Wash.,
Hunt. Harry B. 33 W. 4oth St.
enks, Glen F. ( ), Office ance, Wash., D. C
ordan, H B. (RA), O dnance, Wash., D. C
oyes, gghn ‘ (RA), Office jef of Ordnance, Wash., D. C.
g. David M. (RA), O f Ordnance, Wash., D. C.
Lamont, Robert P., 1722 ston, IN.

ttle, Bascom,
McFarland, Earl
McKay, Douglas 1., 36
“usg. Alexander W,

Mettler, Charles G. (
D.'C.
Mitcham, Orin B.
: D. ¢

d, O.
f Ordnance, Wash., D. C.
» New York, N. Y,

hief of Ordnance, Wash.,,

Chief of Ordnance, Wash,,
Chief of Ordnance, Wash,,
fice of Chief of Ordnance, Wash,,

¢ of Chief of Ordnance, Wash., D. C.
f Chief of Ordnance, Wash., D. C,
of Chief of Ordnance, Wash., D. C,
» © of Chief of Ordnance, Wash., D. C.

Nix, Raphael R. (RA), Office of Chief of Ordnance, Wash., D. C.
O'HBN.CEdward P. (RA), Office of Chief of Ordnance, Wash,,

Pelot, Joseph H. (RA), Office of Chief of Ordnance, Wash., D. C.
Phillips, Albert E. (RA), Office of Chief of Ordnance, Wash., D. C.
Phﬂl;’)pl.cwmiun A. (RA), Office of Chief of Ordnance. Wash,,
hmg'y.c.Noman F. (RA), Office of Chief of Ordnance, Wasb.

Rose, .Joh-n B. (RA), Office of Chief of Ordnance, Wash., D. C.
Rﬂ!hsdo(gd, Harry K. (RA), Office of Chief of Ordnance,

Kum(.om' , G
1t Ce-ry €0,

. (R
Nicholls, Jesse C. (RA)

Schull)l, (I;Ierm:m W. (RA), Office of Chief of Ordnanc

Seagra've.' David C., 317 1st St., National Bank Bl
Francisco, Cal.

Simpson, John R., 278 Waverly Ave., Newton, Mass.
Shinllt)le,c dward M. (RA), 6ﬂice of Chief of Ordnan

Smith,' ‘Thomas J. (RA), Office of Chief of Ordnance,
Somgu.cRichard H. (ﬁA). Office of Chief of Ord

Spruance, William C., 2507 W. 17th St., Wilmington
Stewsrt.CGilbert H. (RA;, Office of Chief Ord

Tenne-y, Charles H., 674 Longmeadow Rd., Spring
Tschspp(a:t, William H. (RA), Office of Chief of &£

Walsh, James L. (RA), Office of Chief of Ordn
Wass, Arthur, 255 William St., East Orange,
We::gn,CCharles M. (RA), Office of Clijef of

Lieutenant Colonels
Adams, Arthur, 1107 Broadway, New Yor
Albee, Orton W., Office of Chief of Ordn
A'den, Herbert W., a1 Edison Ave., Det
Andrews, James H. M., Office of Chief of O
Ap_Rice. Mervyn, Office of Chief of Ordnance,
Arison, Edgar E., 6337 Winthrog Ave., Chicago, Il
Askew, Ralph K., zvxv-; Delaware St., Kansas City, Mo.
Ayer, Fred R., 37 White St, Milton, .
Babcock, George DeA., Peoria, Il
Baker, Merrill G., 120 Brodaway,
Barnes, Gladeon M. (RA), Office

Barett, Leonard L. (RA), Office o
D. C

Barter, Arthur E., 817 South
Baxter, Charles R. (RA), Offic
Beall, jeremiah, 109 Worth St
Beatty, John C, (RA), Office
Bernhardt, Henry O., 1205
Blyth, Tasier W 639 F
yth, Lester W, 263 airme
Bodifie, Robert N, (RA)

Booto;l, J.ohn G. (RA),
Bowgy.cFreeman W. (R

N. Y.
Ordnance, Wash.,
Ordnance, Wash.,

oslindale, Mass.
Ordnance, Wash., D. C.
N. Y

rdnance, Wash., D. C.
Loan & Trust Bidg.,

, Cleveland, O,
of Chief of Ordnance, Wash.,

f of Ordnance, Wash,, D. C.
of Chief of Ordnance, Wash.,

Browx;. 'I:homas l’ 1 Broo St.. Brighton, Mass.

Brov{)ne.cCharles J. Wc of Chief of Ordnance, Wash,,

Bruce: Rc;bert A, W. 143rd’ St., New York, N. Y.

Bumstead, Dale, N. Ave., Oak Park, Il

Cameelé Levin H. ( » Office of Chief of Ordnance, Wash,,

Capron, Webster fice of Chief of Ordnance, Wash.,
D. C

ce of Chief of Ordnance, Wash,, D. C.

Carleton, Guy th St, N. W., Wash.. D, C.

Chase, George

h . Cli b., St., S. Manchester, Conn.
ghic:heoy\m, Ker th 0., 755 sth Ave.,, New York, N, Y.
Clay, Wal]%c A), Office of CPhlef of Ordnance, Wash.,, D. C.
osemont, Pa.
Coumeimanatiats . (RA), Office of Chief of Ordnance, Wash.,
(‘owﬁﬁg 632 Shepard Ave, Wilwaukee, Wis,
Crane, , Jr., ifain balton, Mass,
Cushman 5.. 1845 B St. N. W., Wash,, D. C.

RA), Office of Chief of Ordnance, Wash., D. C.
. (RA), Office of Chief of Ordnance, Wash., D. C.
s I., 100 Naples Rd., Brookline, Mass.
A.,, care Amer. Society Mech. Eng., 29 W. 39th
New York, N. Y.
es A., 1754 Massachusetts Ave., Wash.,, D. C.
n, 918 18th St.,, N. W., Wash,, D. C.

Davies, Ja
Davi

Albert W., 1234 Prospect Ave., Hartford, Conn. .
rthur W,, First National Bank Bldg., Milwaukee, Wis.

Fairc|
onville, Philip R. (RA), Office of Chief of Ordnance., Wash..
C.
Flannery, J. Rogers, 1544 Beechwood Blvd., Pittsburgh, Pa.
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Lieutenant Coloneh—Contmued Lieutenant Colonels—Continued

Oﬁce of Chief of Ordnance, Wash., D. C. Thunf)mel. Claude B. (RA), Office of dlnef of Ordnance, Wash, ‘

Forsch, Albertﬁ Fourth Ave., New York, Y. Swift, Cherles H., 4848 Ellis Ave., Cluu I
P u:'on. J.fmle‘h; otRA Office of Chief of Ordnance Wash., D. C. Thompwn. Sanford i ., 10Q0 Walnut S ewton Highlands, Mass,
son, Elis|
Gatch-ll, Oscar J. (‘RA). ffice of Chief of Ordnance, Wash,, D. C.
Gibort, jo hn M., Shaw, Mlss Tydun Emil, 617 Railway Exchanﬁ. Chi l'll.
Gldney. Herbert A., 201 Devonshlre St., Boston, Mass. Aken, Lionel D., Hastings-on-
, Charles H., Summit, Van Dusen, Lewis H., 1012 tephen-Gtﬂrd Bldg Phila., Pa.

Gn a. Maitland Fpsﬂhhh Ave., New York, Wagner, Frederick H., Office of Chief of Ordnance, . D.
Hardigg, William B Office of Chief of Ordnance. Wash.,, Walker, Charles A., Jr (RA), Office of Chief of Ordnance, Wuh.,‘
Haml:)oné Kenneth B. (RA), Office of Chief of Ordnance, Wash.,, Wall, George L., care A. C. Wall, Llewellyn P Nest Orange,
Harris, Floyd E., 1717 P St., W., Was C. Wall, illiam G., care National Motor Car Co. Ind.
Hatcher, Juhan (7 RA), Oﬁice of Chief of Ordnance, Wash., D. C. Wnlterl Frank l'-: 2248 Glenwood Ave., Toled
Hathaway, Horace K., 5027 Schuyler St., Germantown, Phlla Pa. Ware, Elmer E - 147 est Minister Ave., Detro
Herring, iiarry T., Oﬁce of Chief of Ordnance, Wash., D. C. Warren, Chxrles , 60 E. 42d St.,, New York
Hinrichs, Frederic' W., Jr. (RA), Office of Chief of Ordnance, Watkins, John H., 7 Wall St. New Yor

Wash,, D. C. Watson, Clarence W., Fairmont, W.
Hirschold, Clarence F., Burlingame St., Detrolt. Mich. Werst, Charles M., ;516 Onie Ave.
Hooper, ¢eorge K., 125 Cranfield Ave., Madison, N. J. White, Alfred H., Dept. of igan, Ang
Hubard, Archibald B., Midvale Steel Co., Phila., Pa. Arbor, Mich.
Hubbell, Lindley D., Office of Chief of Ordnance, Wash,, D. C. Wilhelm, Glenn P. (RA), Office of Chi nce, Wash,
ohnson, Herbert A, 41 Lib St., New Britain, Conn. D.
urgenson esse C., Rapldan. Williams, William, 15 Broad St., New Y,
Kimball, kobert E. (RA), Oﬂice of Chief of Ordnance, Wash., Zomll_,:. cherman H.” (RA), Office of rdnance, Wash,
King, Van R. C., Office of Chief of Ordnance, Wash., D. C. Majors
Kirk, James ( RA}{AO(ﬁce of Chief of Ordnance Wash., D. C. Abbott, Robert R., 2881 Edgehi eights, O.
Kutz, ar? ), Office of Chief of Ordnance, Wash., D. C. Allen, Andrew H., Hoosick
Lamar, Alfred, 34 Grant Court, Davenport, Ia. Ames, Reginald M., 180 South X
Lathury, Benjamin B., Office of Chief of Or Wash., D. C. Appleby, Ralph W., 40 Stanley R N. J.
Lehman Herbert H. N 16 William St., New York, N. Y. Armstrong, Charles F 625 Bus cisco, Cal.
,ewns. Burton O. (RA , Office of Chief of Ordnancc, Wash., D. C. Atterbury, Howard E., 145 Nassa ork, N. Y.

Lyford, Ohver S., Dana Pl., Enelewood J. Aubrey, Albert J.. 148 & nt A al.

cClellan, George B., Office of Chief of Ordnance, Wash., D. C. Auerbach, bert S., 230 ki Salt Lake City, Utah.

gggord jla:ln” mi %e rl;l‘avgt‘Clinqb W‘a'lshk D. C Auran tl'{enry N Ordnance, Wash., D. C.

rum, Lloyd i y » New Yorl Ayer, Edwar v . » Rockford, IIL
MacGregor, Stephen H (RA), Office of Chief of Ordnance. Wash., gi:km, C":c,xii g. c:::eAItila Y W?lcmu?gton.

Frank R., 334 Pro " ilwaukee, Wis.

McKechan Chnrles. uzx Chutnut St., Phila, Pa. Baker’ N
Malony, Knrry flice of Chief of Ordnance, Wash., D. C. B:ll::::l J%&;ﬁ“ ). 37 vlg::rl fo Xl?cl:k' :

Maxwell Rusaell L. (kA). Office of Chief of Ordnance, Wash Bmdholtz, Clevelan H. (RA ce of Chlef of Ordnance,
C.

Miles, F~ancis H., Jr. (RA), Office of Chief of Ordnance, Wash., Bam‘z klfred V., 100 Washington Square, New York, N. Y.
D. Barr, john H., 374 Broadway, New York, Y.

Miller, Alten S., care Bartlett-Haywood Co. Baltimore, Md. B t h 6 3 w. h.. D. C.

Miller, Otto. Oﬂice of Chlef of Ordnance ash.,, D. C. B:::::.t 'Di::; i{!', :2 ;:'-Bleaciunwg“& Dye Works, Lewis-
Moore, Ge orﬁm Office of Chlef of Ordnance, Wash., D. C. ton, Me.

Moxham, Egbert, Gre-at Neck 1., Y. Bayless, Harry C., St., Chicago, Il

Nick ]e)rug. wis A. (RA), 6ﬂice of Ch|ef of Ordnance, Wash., Beames, Clare F., Off

Behounek, Frank A.
Norton, George R. (RA h
Noionls, Clmﬁe C( |eiﬁ)f Ordnance, Wash,, D. C.  Bellis, Arthur E.

Bigelow, Paul,
8pe:lay;y,k?-lb;-ge§( ((liR: f of Ordnanee, Wash,, D C.  Black, Charles

f Ord X .
Osborn, Alexander P v, Yr nance, Wash., D. C Black, Jobn S.

-2 (B Blake, Alfred
O’Shaunessy, Patrick f \ ¢
Partndge. éiarencec j of Ordnance, Wash., D. C. Boettcher, Claude

v of Chief of Ordnance, Wash., Bolles, Fran!
Peck Euzene C.,

f Chief of Ordnance, Wash., D. C. old
Pierce, Paul L., jef of Ordnance, Wash., D. C. lBiggs,enHu
szﬁr, CRoland w. D.’

of Chief of Ordnance, Wash.. .
d St.,, New York, N. Y.
- Prentiss, John W., way, New York, N. Jam: n o f T )
RlllD al:f Earl Office of Chief of Ordnance. Wash., %f-.’m’: 5 43{5 Szin‘:g;“ ﬁvﬁYePhll:kdlgé °
. 60 Columbia Rd., Wash., c. pson ® nchme Co., Cleveland, O.
), Office of Chief of Ordnance. Wash.,, Bro
), Office of Chief of Ordnance, Wash.,, By,

Cedar St.,, New York, N. Y.

32 Liberty St., New York, N. Y.

l{A Wynn Rd. Haverford, Pa.

(RA), Office of Chief of Ordnance, Wash.,

s06 Allen Lane, Germantown, Phlla. Pa.
s G., care State Capntal Carson _City, N ev

), Office_of Chief of Ordnance, th . C.
.» 233 Broadway, Ncw York, N. Y.
Office of Chief of Ordnance, Wash., D. C.
® (RA), Office of Chief of Ordnance, Wa

Orchard Lane, Haverford, Pa.
w. (RA), Office of Chief of Ordnance, Wash.,

D. C. _
Spalding, Sidney P. (RA), Office of Chief of Ordnance,
Sungm.c ‘Hubert G. (RA), Office of Chief of Ordnance

of Ordnance, Wash., D. C.

N. D.
hief of Ordnance, Wash., D. C.
ve., Morristown, N.
dway, New York, N. Y.

West New Brighton, L. I, N. Y.
st hlectnc Bldg., Denver, Colo.
Chief of Ordnance, Wash., C.
]‘\;T‘klﬂ Sg., Bal;tlmgre. Md
e ve., Pittsbu
RA), xOéce of Chief ofg Ordxunce. Wash,,

O

o] 0,
. Jl'.s w(e A). Oﬂice of Chief of Ordnance, Wash,

3 Schoo! St.,, Concord, N.
6ﬂice of Chief of Ordnance, Wash D. C.
A “Chamberlain, S. D.
illiam L., 3216 Newark St., N. W., Wash,, D. C.
n J., Oﬂice of Chief of Ordnance, Wuh. D. C.
russcl, bert ., 41 Wall St.,, New York, N. Y
ryan, Charles S., 78 Irving PL, ' New York, N.
ingham, Earle, 227 Slgoumey St., Hartford, Conn.
Thomas f Y’ Broadway, Nrew York, N.
er, Brinton, Yale Club New York, N. Y.
ist, Jacob S., 126 E. Maple Ave. Moorestown, N. J.
T, , Office of Chief of Ordnance, Wash., D. C.
t, Gn bert U Englewood,
y, Joseph A., 2107 Hull St, Ann Arbor, Mich.
ey, William E., Office of Chief of Ordnance, Wash., D. C.
walader, Governeur, 1614 Locust St., Phila., Pa,
Caldwell, Charles P., Office of Chief of Ordnance, Wash., D. C.
pbell, Edmund D., Office of Chief of Ordnance, Wuh. D. C
pbell, Grant, Office of Chief of Ordnance, Wash., D. C.
Camp! bell Mllton D‘. 28 3 Melrose Ave. Cincinnati, Ohio.
Carhsle, ll'ylel' rankfort Ave., éleveland Ohio.

Starr.'Jol‘m P., 30 North 7th Ave., Bethlehem, Pa. 1‘ I f Chief of Ordna: ) W, sh., D. C.
Steese, Charles M. (RA), Office of Chief of Ordnance, ., D. C. (C::::,e yﬂmo ]6133 Ke:;godCA':e .o Chlcago?cfll. ®
Sterling, Walter C., 72 S. River St., Wilkes Barre, Pa. Chalmers, Thomn S., Office of Chief of Ordnance. Wash., D. C.

Storm, Christian G., care Penn. Trojan Powder Cdy Allento Chamberlain, Paul M ., 425 Diversey Parkway, Chicago, IIL
Stout, Harry H., Douglas, Ariz. Chambliss, Hardee, Alger Court Apts.,, Bronxville, N. Y.
Stuart, Alexander J. (RA), Office of Chief o nance, h.,, Chapman, Edmund E., 1430 Fillmore St., Topeka, Kansas.

Chase, Aurin M., 736 Ackerman Ave., Syﬂcuse. N. Y.
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Majors—Continued
*Chase, Charles C.. Office of Chief of Ordnance, Wash., D. C.
hase, Leon W, Universit Farm, Lincoln, Nebraska.
hue Seth K. 44 State St.,, Boston, Mass.
George H., 63%6 Aurelia St., Pntuburgh Pa.
Oaton. Frank C., 2408 34th Place, Cleveland, Ohi
Childs, Benamm C., Forsyth, Ga.
Childs, Herbert H., 135 Broadway, Nev York, N. Y.
Chuholm Char es Ww., ce of Chief of Ordnance.
D., 5:5 McCallis Ave., Chattanoo
Clark, Fredernc B.. 3752 Oliver St., Chevy Chase, d.
Clrk, Leverett M., "Office of Chief of Ordnance, Wash., D C.
Clarke, Allen H., 128 Rutledge Ave., East Oran

‘1{50

Wash., D. C.
Tenn.

Clarke, Claude B., Office of Chief of Ordnance, ash., D. C.
Clarke, Norris 2844 Fairmont Blvd., Cleveland, Ohio.
Clement, John , 1301 Calvert St., Wash, h.,, D.

. C.
Cline, Walter D., Office of Chlef of Ordnance, Wash.
Cockburn, Robert, Office of Chief of Ordnance, Wasi:
Colburn es P.. care Robert N. Bassett Co. Derby. Conn
Cole, Charles S., Office of Chief of Ordnance, Wash.,, D. C.
Collard, James, Sea Cliff, Nassau Co., New York, N. Y.
Colleto':, Francla X. 4 Denmson St. Roxbury, "Mass.
Collins, Alfred M., Bryn Mawr, P
Colyer, Joseph H., Jr., 851 St. Marks Ave., Brooklyn, N. Y.
Conant, William S.,” 80 Griswold St., Detroit. Mich.
Conacrdb Claraence K. Davison Sulphur & Phos. Co., Cienfuegos,

Coneybar. John F., 12 Primrose St Rochester, N. Y.

Cook, Charles Office of Chief of Ordnance, Wash., D. C.

Coolidge, Juhan i. 27 Fayerweather St., Cambridge, Mass.

Coombs, Robert D., Ridgewood, Bergen Co,N J., F. D. No. 1.

Cornwa.l. Bruce, 235 Montgomery St., San Francmco. Cal.

Coryell. William' C: W 1 6:1? Ohio Ave., Youngstown Ohio.
ce

Cowperthwait, Allen, of Chief of Ordnance, Wash., D. C.

Craig, Coulter, z3n W. th St., Wilmington, Dela.
Crain, James ce of Chle{ of Ordnance Wlsh.. D. C.
e, James L., Bol West Buffalo, N, Y.

Crovell William B., 1044 § th Ave New York, N. Y.
Curley, {;‘nles F., 291 East sth St., 'Mount Vernon, N.'Y.

Custer, Edgar A., 4101 Baltimore Ave., Phila., Pa.

Cutler, John W., Beverly, Mass.

Dame, Clarence 'S., Office of Chief of Ordnance, Wash., D. C.
Daniell, Eugene S., Greenland H.

Darlington omas. Office of Chief of Ordnance, Wash., D. C.
Davidgs, {n Office of Chief of Ordnance, Wash. C.
Dim. J H. K 111 Washington St., Hart ord Conn.

Rodney D., 920 College Ave., Pittsburgh,

Dean Bashford, Rlverdale-on-Hudwn. New York, N. Y.

er, Delbert H., Office of Chief of Ordnance, Wash., D. C.
*Delafield, John R., Office of Clnef of Ordnance, Wash., D. C.
Dmorest. harles §., Office of Chief of Ordnance, Wash., D. C.
Visser, John H., 1923 Ford Bldg., Detro ch.
Diemer, hu o, State College, Pa.
Gress, Francis B., Office of Ch:ef
&el.i:m Thomas, Office of Chief of O

Herman L., Bostor Cit
Dodge, Parker V. P. A 7:4 oth St., NY
. Welcen W. (RA), 327 S. LaSa
William B., Skyland, N, C.
Douglas, James H.. Waldorf Hotel
ur S., 18 Fuller
Dove, Perelval Reading Road,
vmm . William F., ulp-per
ames F., 91 Mulb e e ass.
Bon. Henry ?’ 70 Bullitt ﬁldg. ila., Pa.
se, George P. 6 flice o ief o ance, Wash., D. C.

unham, Louis L., Madiso
Dunlap, Thaddeus C., Office
Durban, Thomas E.,
Dusinb srre, George 'B., O
E‘“lm. (l:':l:iuksd v stT
Ccles, war: 92 So
Edwards, David For L
wards, Victor E.,
Elder, Edward H
Ellis, Charles l-: ‘Office
Elwell, Howard P., Fernwo
gle, Frank, 3152
tes, Frederic

ance, Wash., D. C.
Ordnance, Wash., D. C.
Ordnance, Wash., D. C.
m, Mass.

Angeles, Cal.

ila.,
St., Lowell Mass.

Falk, Myron S., St., New York City, N. Y.

Felker, George B ief of Ordnance, Wash., D. C.

Fiala, Anthony, ooklyn, N. Y.

Ficke, Arthur I St., Davenport Iowa.

Field, Crosb New York, Y., care National
Chem:ca{ Co.

Field, Frederic C., 1:! oulter St.. Germantown. Phila., Pa.
Fizld Peter 040 Olivia Ann Arbor, Mich.

%5 sx Mivu Centnl Bidg., Cincinnati, Ohio.
F“Cher. Louu ﬁurnu of Standards, Wash., D.
Claude E. Fuch. ‘1033 Elmwood Ave., Wilmette, Iil.

k, Jacob D., Beresford Park, Palisade, N. J.

Flyon, David M The First National Bank, Princeton, N. J
Flyan, Thomas F Office of Chief of Ordnance. Wash.,, D. C.
Fogg, Oscar H., 32 West 4oth St., New York City, N. Y
Fowler, William E., Office of Chief of Ordnance, Wash., D. C. 4y
Frank, Selby H. (RA). Office of Chief of Ordnance, Wash., D. C.
Frankforter, George B., Univ. of Minnesota, Minneapolis, M,
raoklin, Benjamin A 37 Bellevue Ave., Springfield, Mass.

Majors—Continu~d

antzen. Arthur, 200 Devonshire St., Boston, Mass., care Amer-
ican Voting Machine Co.
Friend, Robert E., Harbor St., Marblehead Neck, Mass.
Froelich, Clarence H Office of Chief of Ordnance, Wash., D. C.
F James E., 15 Day St., New York, N. Y., care N. Y " Tele-
phone Co. ’
Fuller, Lucius C., 76 E. Monroe St., Chicago, Ill.
Fuller, Ray W., 3o West 44th St., 'New ork, N. Y., care Delta
Kale a_ Epsilon Club.
f lll&S (RA), Oﬁce of Chief of Ordnance, Wash., D. C.
limore, Marcus G., Office of Chief of Ordnance, Wuh . C.
Gauil)er,c Roland L. (RA). Office of Chief of Ordnance. Was

Gardner, Carroll H. F{ss Pahude Ave., Yonkers, N. Y
Gelshenen, Wllham k Ave. New Y.
Gibson, Edwin Oﬁ{ce of Chnef of Ordnance. Wush..
Gilbert, Huntley , Univ. Club, Chicago, IIl
Gnlle{}e.kceorge F.. -, care Vacuum Oi Co. 61
orl
Gleason, George H., 3619 36th St., Nitro, W. Va.
Glenny. Bryant B., Jr., Barcalo Mfg. Co., Buﬂ'zlo, N.
Goddard, Ernest C 1911 33d St., Phlladelphu Pa.
Goddard. Herbert W. Technolo% Club, 17 Grammercy Park, N°
Going, Charles B be Bruce,
Gomber , Moses, 7:5 Oxford Road ‘Ann Arbor, Mi
Goodhart, Howard L., Office of Chief of Ordnance, W
Goodman, Perry W 'Office of Chief of Ordnance, W
Goodrich, Charles C., Lewellyn Pk., Orange, N. ]J.
Gordon, Charles C., Office of Chief of Or
Grand, Gordon, Office of Chief of Ordnance,
Grant, George D., Rotary Club, Honolulu, Ha
Graves, Ralph I., Amesbury, Mass.
Gray, Ainslie A. - IE7 Mar uette Bldg, Chlca
Greene, Augustine ashington St.. Pla
Greene, Raymond A. Passa:c Ave., Pas N.
Gngﬁl Charles C., C. C. Briggs, si5 D

Grmden, ‘William J., Office of Chief of Or
Guise, Hiram B., Office of Chief of Ordn
Guy, Albert E., "t1 Rock Creek Church
Guthrie, James 23 Columbus St., Elyria,
Hall, PhlllE ffice of Chief of Ordnance,
Hamllton, dgar A., Office of Chlef of Ordnance, ash,
Hamilton, Walter é.. Office of Ordnance, Wash., D. C.
Hammar, Sigard A. S., Ergmeers Club New York,
Happer, Richard W B., ce of 0 Ordnance Wuh D. C.
Harkness, LeRoy 3 4 Washing Ly rooklyn. N.'Y.
Harkness, Wllham 3 hicago Heights, Ill.
Harpham, Charles L ‘v Mll ass.

Har?:so%. Ross R, 3: est 4oth S N. Y., Engineer's

Hawkins, Rlchard H., Woodwar

Broadw. w

D. C.
rtford, Conn,

Hayden eorge kx rral
Hayes, Thomas J. ( 3 rdnance, Wash, D. C.
Hazle, James C., 1076 l'fzste rooklyn, N.Y.
Henderson. Paul, Hmsdale.
Henderson, William, Jr., Chief of Ordnance, Wash.,
Hensley, William T., 2108 3 l(inneapolis. Minn.
Henuey Joseph W.. Sta Center Co., Pa.
He urg, C N. Y.
Hic s. George C O of Ordnance, Wash D. ¢
iggins, Charles H., 19 t 44t t. ew ork,

Hill, Reuben, Adn.on Hil

Hmdman. Ambrose ce of Chief of ‘Ordnance, Wash., D. C.
Hine, Lyman N., s7o ve., New York, N. Y.

Hinman, Walter, 10_Fenw - Wmcheuer. Mass.

Hoke, William E., smos C Wash. C.

Holcombe, Amasa f Chief of Ordnance. Wash,, D. C.
borough Road, Brooklyn, N.Y.

croft Place, Wash., D. C.

ef of Ordnance, Wash., D. C.

Pa., Montgomery Co.

Hull, Gordon N. H.

Humphrey. Riverside Drive, New York, N. Y.
Humphreys, West 7and St., New York, N. Y.
Hunt, Aldri E., s1 Page Road. Newtonvﬂle Mass.
Hunter, Cha 112 18t St., Newbug Y.

Hunter, Joh W. Monroe St., pnngﬁeld. I
Hurley, atertown Arsenal, Watertown, Mass.
Huxley, “1808 Chicago Ave., Evanston,

967 E. 79th St., Cleveland, Ohlo
2 Rector St.,, New York Clty. . Y.

7 Bryant St. Buffalo, N. Y. .
6ﬂice of Chief of Ordnance, Wash., D C.
y S., Office of Chief of Ordnance, Wash., D. C.
n C Harrisburgh, Pa.
son, , 6615 Greene St., Phila., Pa.
ton, Lewis P., 228 Main St., Cincinnati, Ohio.
yrus F., Ardsley- on-Hudson. N.

J. 2630 Brentwood Rd. N. E Wash.,, D. C.
mond G., Hartford Club, Hart(ord. Conn.
Elmer, Office of Chief of Ordnance, Wash.,, D. C.
Robert G., 881 Comelia Ave., Chicago, Il

ohn T., 1044 20th St., Rock Island, Ill

Ke

nyon,
Alton L., Picantinny Arsenal, Dover, N. J.
KingWGeorge L., Ofﬁce of Chief of Ordnance, Wash.,, D. C.
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Majors—Continued
Kirk, Thomas, 1929 W. Norris St., Phxla, Pa.
Kitchell, Joseph G., Mountain Lakes, “;
Knabe, Emest J Jr., The Mnrlborough ash.,, D. C.

Knox, Harry A, 54 Pine St., Chicopee i"alls, Mass.
Lafore, John A Narberth, Pa,
Lane, Henry R., 60 Congress St., Boston, Mass.

Lemon, George 'F Office of Chief of Ordnance, Wash,, D. C.

Lindh, Fritz (RA), Office of Chief of Ordnance, Walh D. C.

Lindsley, Haistead, 1 West Hill Pl., Boston, Mass

Loomis, Alfred L., Tuxedo Park., Orange Co.,

Loomis, Malcolm F., Office of Chief ongrdnancc. Wash D. C

Lord, Wheeler, 5R15 McLean Ave., Phila.. Pa.

Low, Benjamin .. 58 Remsen St., Brooklip, N. Y.

Lusk, Ross L., 95 Liberty St., New York, N

Lyman. Ehhu R., 154 Hanover St., Fall chr. Mass.

McAdam, John V., 35 Scenic Driveway, Hastings- on -Hudson, N. Y.

McAleer, Michael l'} 407 East Ave., ﬁndgegort Conn.

MacCleary, William M., 3726 Northampton Wash,, D. C.

McCormick, Bradley T., 1372 Burdette Ave., Cmcmnau. Ohio.

McCune, Edmund C., 1300 Jackson St,, Wilmington, Del.

McFederies, Sherman M., 624 Shcpard Ave., Mnlwaukcc. Wis,

McIntosh, Frederick, Office_of Chief of Ordnance, Wash., D. C.

MclIntosh, Robert L., 819 Park Ave., Wilmette, 11,

McLarcn, John, Oﬂicc of Chief of Ordnance, Wash., D. C.

McLennan, l:]ohn o 333 S. Albany St.. Chicago. 1L

McMahon, Fred ﬂe St., I\xafarl Falls, N.

McMichael, Paul Office of Chiel of Ordnance, Wash, D. C.

MacMillan, William D., 51432 Kimbex Ave., Chicago, T,

McNary, games E., care of Sinclair Refining Co., Chicago, IlL

Machen, Henry B., Office_of Chief of Ordnance, Wash., C.

Manchester, Percival, 81 Fulton St., New York, N. Y

Marble, lelmm E., Deerfield Drive, Grccnwnch Conn

Martin, Harry G Ofﬁce of Chief of Ordnance, Wash,, D. C.

Maaon, Carlisle, 207 Broadway, New York,

Masters, Frank M., 1710 Market St Phxla. Pa.

Masury, Fred L., Office of Chief of Ordnance, Wash,, D. C.

Mathews, oseph H., 128 Lathrop St., Madison, Wis.

Maxwell, Edgar L. 2105 Eastwood Ave., Chicago, Il

Melville, William R. Mary’s, Elk Co., Pa.

Mmcfcc, Ferdinand N 6 Geddes Henghts. Ann Arbor, Mich.

Merkel, Henry W, Canal and Jackson Sts., Cincinnati, Ohio.

Massxmer, Robert L, 4261 Jefferson Ave., ‘Grosse Pointe Village,
Detroit, Mich.

Mechrs,CEdmund T. D., Jr., Office of Chief of Ordnance, Wash.,

Miller, Charles W., 161 Taylor Ave., Detroit, Mich.

Miller, Harry W., Office of Chief of Ordnance, Wash., D. C.
Miller, Thomas W., Office_of Chief of Ordnance, Wash.,, D. C.
Mills, James W. 3242 C St., Granite City, IIL

Mxmck Arthur D. (RA), Office of Chief of Ordnancc. Wash. D. C.
Minor, John C,, 1380 North Ave. , Elizabeth, N. J.

Moffatt, Jamcs, H., Ardmore, Pa.
Monaghan, James F Office C
Moody, games T.. Hudson e
Moore, Paul Convent, N.
Moore, Theodore D. W..
Moore, William M., 1401
More, Charles C., Office
Morgan, Edwin, Alhance.
Morgan, Mathew D., 2549
Morris, Newbold, 115 3d
Moulton, Forest R., i
Munoz, Gonzalo C.,

ief of Ordgancc. Wash.,, D. C.

Yonkers, N. Y.
ilpin Ave., lmmg!on I)cl
Chief of Ogdnance, Wash., D. C.

Rd Cleveland, Ohio.
ork. N.

v Y.

ty of Chxc}fo Chlcago In.
enter Harbor, N.

f Ordnance, “ash D. C.

d S Atlanta, Ga.

. Walton Pl., Chicago. Il

ief of Ordnance, Wash., D. C.

ay, New York, N

adison Ave., New York, N. Y.

hief of Ordnance, \\af.h D. C.

Rd.. Birmingham. Ala,

Nesbit, Joseph N.
chhols George
\nchols. William

Noble, Edward
Norton, Elber
Obear, Willi

R., .jr

O'Brien, Ja t., New York, 2 .
O'Connell, . ay, New York, N. Y.

O'Hara, Frank J. Ave., San Francisco, Cal.
Oring, Ne M. Chief of Ordnance, Wash.,, D. C.
Orr, John ef of Ordnance, Wash.. D C.

Owston, Char ad Ave., Detroit, Mich.
Page, Curtis H., N. H.
i ;nv Club, Indianapolis. Ind.
gineers’ Club, 32 W. 4oth St., New York, N. Y.
fice of Chief of Ordnance, Wash C.
, 21 Congress St., Greenfield, Mass.
Hote! Inglaterra, Havana, Cuba.
S. Hobart Blvd., Los Angeles, Cal.
15 Lake Ave., Grand Haven, Mlch

North Broadway Yonkers. N. Y.
Ve ixe Union League Club, \ew York. N. Y.
Peters, Carl B., 54 Wall St., New York, N.
Phillips, Edward W.. Office of Chief of Ordnance Wash.,
Phillips, Wayne G., Ofﬁcc of Chief of Ordnance, Wash., D. ¢.
Pike, Clayton W., 5059 Woodbine Ave., Philadelphia, Pa.
Plumb, Ralph, 267 Linwood Ave., Buffalo, N. Y.
Potter, Sydney H., 2225 Ash St., Denver, Col
Potter, Wilson, Chestnut Hill, Phila., Pa.
Powell, E. Alexander, 400 James St. Syracuse, N. Y@

Power, Charles W,, 575 South St., Pitisfield, Mass.
Pratt, Charles L., 91 Hamilton St., Wallaston, M .
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Pratt, George W., 129 Gibbs St., Newton Centre, Mass.
Prentice, Ezra P., Office of Chief of Ordnance, Wash., D. C.

Prichett, Frederic W., 1906 Sansom St.
Prichett, William B., Oﬁicc of Chief of Ordn:
Putman, William P

Phila., Pa

ance. Wuh_ D. C.

wen  Ave., Detroit, Mic!

7
Qumlt)on(,:Alfred B, fr iRA) Office of Chief of Ordnance Wask |

Ransom, William H. Towanda, Pa.

Ready, Edward S., Office of Chief of Ordna

Reed, Carl S, Office_of Chief of Ordnancc,
eed Thomu. 5030 R:dgc Ave., Phila.

Reeder. William O., 1312 8. 7th St. !shlla

Reiter, Edward, Osborn, Roc slanci Co., f

Rice, Henry L., Office of Chief of Ordnance, Was
Roberts, Arthur B., 622 Swetland Bldg., Clevelan

Robens, Horace G. 17 QOak Lane, Daven

Rogers, Arthur C., Office of Chief of Ordnance, Wa
Rogers, Fred A, }f;p Woodlawn Ave., Chicago,al!
, 5815 Northumberland A

Rogers, Weaver
Rogers, leham G., 303 Security Bildg., St.

Root, Frederic! AXP279 Division St., New Hav

Rudolph Edwar Office of Chief of Or

Rumney, Mason P., 2250 E. Grand Bivd.,

Runk, Louis B., 403 W. Price St., Germanto'
Rusch, William J., Office of Chief of Ordn
Russefl Philip S., 423 Berkeley Rd., ¢

Ruth, Thomas W., 5848 Washin on Av

Ryan, Patrick J., Office of Chief of Ordnance, Wa
attlc W

Sabin, Winfred A 4546 Brooklyn A\c,
Sanford, William E. ., 123 E. Divisig
Savage, Eugene T., 13M Broadwa
Schanck, Francis R agnolia Ave., C
Schlcbcr. Louis E., 30 Temple Ave.,
Schmidt, Edward C 53 Bentley A
F. W. Schmidt.
Schoenfuss, Frank H., Edge
Schubert, Paul H., 278 Fro r?
Schulz, Albert C.. z24 N. V
Scott, Russell G., xz% Woburn
Scovill, Henry H.,
Searles, Linn W., Office of
Shakespeare, William M., 20
Shcridan. Henry H. K., Office o
Sholes, Charles E., 110 East 16th St.
Smclaxr, ‘Amnold F. .» 118 W, s7th St., New Y

nce, Wash.,, D. C.
Wash., C.

port,

nce,

1
ighlands, Mass.
ty, N. J., care of

ance, Wash., D. C.

East Orange. N. J.

of Ordnance, Wash., D. C.
w_ York, .\. Y

ork, Y,

Smith, Annesley D., Office of Chief of Ordnance, \\ash D. C.

Smith, Cameron C., 910 Unjon Stee! Castin
Smith, Henry J., 8 W. Ave., New f{
Smith, Robert A, 170 Mahwah,
Smith, Roy H., 183 N Kent,
Smith, Zchﬂ'c P., Offic

Smithers, Herbert B.
Snydler CO]ivcr F.

& of Chief

Somerby, Lorenz
Spahr, B yd L., 1
Speer, Joseph M
Stephenson, Fran'
Stern, Horace, 1524
Stewart, Jamesg
Sts., Brog

Stotberg, Ch
Streeter, Rob

St., Phila.,

rlington Ave., East
s4th St., Phlla

L., Cold Spring, Putnam
Rome Manufactunng\Co
nck L Bellows Falls

ward A., Candler Bldg., Atlan
on, Walter H., 64 Whitney Ave., New
Fred, Office of Chief of Ordnancc
\'{13 Dey St., New York, N.

dge, Amasa, North Haven, Conn.

srwood, Sxdnev
nwin, Harry. 76 ‘Woodruff Ave. .. Brooklyn,

Bever, Leon C Detroit Athletic Club,

Co., Pittsburgh, Pa.
aven, Conn.

N.J.

Ohio.

of Ordnance, \\ash D. C.
New York, N

Y.
of Ordnance, Wash.

Rochester, N. Y.
le ‘Bldg Phila., Pa.

i Pa.
re of Van Blcrck Motor Co., Monroe, Mich,
a
thletic Club Clinton and Pierrepoat
‘Office of Chief of Ordnance, Wash., 8 C.

Orange,
a.

Strin oseph 130 T
B S,\'ke&g e C.) S. P
Swartwout; rd H.. l.u Broadway, New York. N. Y.
%wccnf,v. V\g Office of Chief of Ordnance, Wash., D. C,
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. ont St., R|d1ey Park, Pa.
er Office of Chief of Ordnance, Wash.,, D. C.
Rogér, cc of Chief of Ordnance, Wash., D. C.
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, Rome, N. Y.

46 34th St., New York, N.
\V flice of Chief of Ordnance, \r\ash D. C.

ta, Ga.
Haven, Conn.
e. Wash., D. C.

790 Washmgton St., Dcn\cr Colo.

dward ‘S., Roseville Ave., Madison, N. J.

d, William' A., Office of Chief of Ordnance, Wash., D. C.
rbert B., 17 14th St., Detroit, Mich.

Francis W., gA]wmgton Rd., Chestnut Hill, Mass.
Office of Chief of Ordnance, Wash., D. C.

N.

Y.
am, Francis B., Office of Chief of Ordnance., Wash,, D. C.

Detroit, Mich.

Van Denburg, John W.. Office of Chief of Ordnance, Wash, D. C.

auclain, Andrew C., 2416 North s4th St.,
Veblen, Oswald, Princeton, N. J.

an Sant, John W., 3153 19th St. N. W,, Wash., D. C

Phila., Pa.

Voorhees, John R., 68 Western Ave., Morristown, N. J.
Waefelaer, Louis, 4424 Sheridan Rd., Chicago, IlL

Wahlberg, Nile E., Prairie Ave., Allis Apts..

Kenosha, Wis.



Majors—Continued

Waldmann, Cari A. (RA), Office of Chief of Ordnance, Wash.,

Walpole, Nathaniel C., 1620 15t Ave., Birmingham, Ala

Walsh, Edward T., Office of Chief of Ordnance, Wash., C.

Wanng James M. S care of L. L. Summers & Co., New York N. Y.

W arren, Chester 1., Office of Chief of Ordnance, Wash., D. C.

W aterbury, Lester I Office of Chief of Ordnance, Wash., D. C.

Watson, Charles P, Office of Chief of Ordnance, Wash., C.

“{atson, Thomas S.. 537 Hartford Ave., Milwaukee, Wis.

W ebster, Lawrence B., 936 S. Washmgton St., Marion, Ind.

Weed, Harry D, Office of Chief of Ordnance, Wash., D. C.

W eelks, Paul, Office of Chief of Ordnance, Wash., D. C.

Weil, Isaac, Office of Chief of Ordnance, Wash., D. C.

Welch Henry J., 8806 Euclid Ave, Cleveland, Ohio.

Welsh, Blanton C Oﬂice of Chief of Ordnance. Wash., D. C.
ensinger, ank 6(; Sandusky St., Ashland, Ohio.

Westcott, Charles D flice of Chief of Ordnance, Wash., D. C.

“{hltaker. Samuel E 63 Pleasant St., Newton Centre, Mass,

White, Albert E., care of Paden & Luttrell Ins. Agency, Parkers-
' burgh W. Va.

White, Austin T Lexington St., Kendal Green, Mass.

White, Robert A., 536 W. 153d 'St., New York, N. Y.

White, William, care of Geo. R. White, Butler, Pa.

“r’lener Edward 829 SteB en Girard Bldg., Phila., Pa.

Wilcox, George D ﬁee Ave., Detroit, Mich.

Wilmer, Edward O ce Chief of Ordnance, Wash., C.

Winder, Charles B Office of Chief of Ordnance, Wash., D. C.

Witherell, Fred W. .. 350 Merrick St. Detroit, Mich.

Wlthmgton, Wmthrop Office of Chief of Ordnance, Wash D. C.

Wood, Frank x o7 Euclid Ave., Cleveland,

Wood, John S. (R 3 Office of Chief of Ordnance, Waah C.

Wood beréy. John H. (RA), Office of Chief of Ordnance, Wuh

Wood!;ury, goseph G,, 239 Farmington Ave., Hartford, Conn.

Woodruff, Robert W., 708 Edgewood Ave., Atlanta, Ga

Wright, Frederick E.. 2134 Wyoming Ave., Wash,,

Wright, Lee O. (RA), Office of Chief of Ordnance, Wash D. C.

W nght. Otis XK., 1514 Cass St., Fort Wayne, Ind.

Young. Cecil G. (RA), Office of Chief of Ordnance, Wash., C.

Your]x_)g.cwmlam C. (RA), Office of Chief of Ordnance, Wash
Captains.

Abbey, Edward N., Office of Chief of Ordnance, Wash., D C
Abbott, Louis A., Office of Chief of Ordnance. Wash.,

Adair, Herbert J 334 Penn Rd., Wynnewood, Pa.

Adami, Victor H., 518 ‘iunn\ude Ave., Wehster Grove, Mo.
Adams. ames F. 158 Robinson St., Brooklyn, N. Y.

Adams, ade H %64 North Fullerton Ave., Montclair, N. Ig
Addington, Frank Office of Chief of Ordnance, \\ash C.
Aitken, George F., 188: Broadwa New York, N. Y

AlbrePcht, Frederick C., 709 Pitt ilkinsburg Sta., Pittsburgh,

Alcott, Clarence F., Office of Chief
Aldrich, John T., 3429 N. 22d St.,
Aldrich, illiam T., 31 Hereford
Alexander. Donald, care Edward G
Alexander, Geeorge M., Fairmont,
Alexander, Walter P., 2 Boody St.,

Allen. Henry B., care of Ralli
York, Y.
Allen. Kenneth L., 9925 Lake §
Alliger, William T, 15 Dodge L
Allison, Philip W., Office of Chief
llyn, William E., Box 27, New L onn
18t St., rk, N. Y.

Altschull, Frank
Ambrose, Charles R
Anders, bamel w., Ofﬁce

Anderson, William C.,
Andrews, Austin W,
Andrews, Joaeph C.,1
gle. Langdon E.,
rew, Harold O,
Archer. Alton E., (o}
Arkell, William €.,
Arms, Charles S, Ofﬁce o
Armstrong, Harry
Armstrong, Henr

East Orange, N é
rdnance, Wash,

ortland, Ore.

Brooklyn, N. Y.
Cleveland, Ohio.
Britain, Conn.
Ordnance, Wash., D. C.
i eld, Mass.
rdnance, Wash., D. C.

Y.

Ordnance, Wash,, D. C,
St., Springfield, Mass.

ief of Ordnance, Wash., D. C,

Armstrong, ilson Ave., Columbus, Ohio.
Amold. Dougla Ave., Westfield, N. J.
Aronson R;lp t., Brooklyn, Mass.

Ash, Sidne St., Paterson,

Atherton, Hen dway, N. Y.

Auchincloss, Samu e of Chief of Ordnance, Wash., D. C.
Audet, H Herbert R, 74 € Detroit, Mich,

Augustine, Walter 6., 84 ‘Oshk osh, Wis.

Averill, Charles K., Office of Chief of Ordnance, Wash,, D. C.
Avery, John E., 36 W. Merritts Ave.,, Atlanta, Ga.

Babcock, Fred R., 140 S. Dearborn St - Chncago. I

Babson, William A., 32 Broadway, New York,

Bacon, Marshall C., 930 Park Ave.,, New York, N Y

Beden, Harry E. P., 1001 Massachusetts Ave. N. E., Wash,, D. C.
Baggett, John C., Office of Chief of Ordnance, Wash., D. C. .
Bailey, Harrmgton M., Duquesne, Pa.

Baird, Earl R., 312 Trxmple Bldg., Sioux City, Towa.

Baird, James T Jr., 56 Elkmont Ave., New Haven, Conn.

, Blaine, Walter

Captains—Continued
Bake‘r(. Donald N., Hampden Paint and Chemical Co., Springfield,

ass.
Baker, George Harold, Aberdeen, Md.

Bakewell, Donald C., ‘Sewickley, Pa.

Baldwin, Alfred W, "Office of Chief of Ordnance, Wash., D. C.
Baldwin, Frank 'Mt. Vernon Apts., Hagerstown, Md
Baldwin, Frank J.. 838 N. Charles St., Baltimore, Md.
Ballenbcﬁg Myron 680 Grovedale Pl. Cincinnati, Ohio.
Ballou, Hen inter St., “oonsocket

N 138 .
Bamberger, lglm’ence. 617 E. South Temple, Salt Lake City, Utah.
Bancroft, Joseph B., 44 Neal St., Portland, Me.
Bannard, illlam Jr., 1104 Greenhill Ave..
Barcas, Vnctor, Office of Chief of Ordnance. Wash
Barcus, W. é'l 8 State St., Albany, N. Y.
Barkhurst, Imer Office of Chief of Ordnance, Wash., D,
Barr, George W., Office of Chief of Ordnance, Wash., D.
Barr, Pascal W, & 1537 1oth St., Altoona, Pa.
Barroll, Henry E., 380 Rid Ave. Winnetka, Il
Barry, James H., Office of hlef of Ordnance, Wash., D.
Bartell Floyd E 423 E. University Ave., Ann Arbor
Bartleu Harry S 382 St. Claire Ave., (Grosse Poin
Barton, Charles A. 1216 Chestnut Ave.. Wilmette,
Barton, Charles P., Office of Chief of Ordnance, Wa
Barton, H. E. R,, 875 W. 18th St.,, New York, N. Y
Bateman, Thomas J., 201 S. Main St., Athens, Ga.
Bateman, Walter L., Office of Chief of Ordnance,
Bates, wseph S., Bndgeport Conn., care of Col.
Bates, William 0 Jr., 211 Sherman St., Johet. Ill
Bauer, Henry W., 6605 Lincoln Drive, Phila
Bauer, Walter S., 6607 Lincoln Drive, Phi
Baylis, Walter F 33t Madison Ave.
Bavne, George H., 561 W. 1418t St., New Yor,
Beals, Albert E,, 236 Gladstone Ave., Detro,

lemmgton.

Beard, Theodore H., Office of Chief of Ordn D. C
Beath, Thomas, 22 'W. Willis Ave . Detroxt.
Becker, Carl, 122 ;dartense St., Broo . N. D. C

Beckett, Humphrey, Office of Chief of r e,
Beckwith, Charles L.. 250 Hamilton St., A
Beecher, Algernon W., 203%5 N. Del. A

Pa.
ity, Iowa.

Behr, Gustave E., Jr., 246 W. Ever Ave., Chestnut Hill,
Phila., Pa.
Belcher, Robert W., 420 W. 1igth St,, k, N. Y.

Belden, Mead VanZ., Oﬂice of Chief of Ordna Wash., D. C.

Bell Joseph P., Office of Chief of Ordnance, Wash,, D. C.
Bement, dward D., 24 State St., Framingham, Mass.

Bemls. Anthony . 35 Congress 'St. Boston, Mass.

Benbow, David F., "care of Curtis s Co., Reading, Pa.

Benedict, Holland E., Perry N

Bennett, Albert A, Universit

Benson, Harvey S., 508 4th

Benson, Henry K., 8602 1ath A

Bentley, William B., 43 Morris Avel s, Ohio,
Benton, Charles C., Office of rdnance, Wash,, D. C.
Bergen, George T., Office o rdnance, Wash., D. C,
Bergengren, Roy F., 143 LeWison S nn, Mass.

Bernheim, Eldridge P., 110,
Berry, othT 305 Eim
Besse, Eldred E., 10 Cooke
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Bevin, Sidney, 150 We
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Black, Charles % 2344

New York, N. Y.
aven, JMSSS.
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Blair, Robert W, c ief of Ordnance, Wash D. C.
Blake, Harold N nacon eer Lodge Co., Mont,

ood Ave., E. C., Cleveland, Ohio.
N. C.

Blalock, James
Blank, Merton
Blankenhorn. D

Blatchl arles K.,
Blish, i(att

t Ave., Indianapolis, Ind.

o St. John's Ave., Pasadena, Cal.

th Ave., New York, N. Y.

anee, IilL

e of Chief of Ordnance, Wash D. C.
Chief of Ordnance, Wash.

, zd 8 Rxdgewood Terrace, grmgﬁeld Mass.
.» 409 Edgecombe Ave., New York, N.

ce of Chief of Ordnance, Wash,, D C.

odowski ce of Chief of Ordnance, Wash, C.
Boerc .. 3204 Benner St., Mmsmonmg Phxla. Pa.
Bogg: 12 S. Michigan Ave. ., Chicago, 1.

Bohle ., 1304 Alatama St., Indlanapohs. Ind
Boley , 15629 Euclid Ave, East Cleveland, Ohio.
Bonar, ce of Chief of Ordnance, Wash,, C.

S., 22 Wyman St., Waterbury, Conn
Zugene, Office of Chief of Ordnance, Wash., D. C.
an, Office of Chief of Ordnance, Wash., D. C.
en, Rex .. 1024 Judson Ave.. Evanston, Il
, Roger C., 720 E. Cassidy St. Springfield, Ohio.
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