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.certainty of improvements in the vari.
ous designs.

Tile early plans of the production de.
peartiment have developed from two b
five sources for each instrument, estab-
lished both as a safety mleasure and aQ
a means of placing future orders on;a
strictly competitive basis.

Some of the Instruments
Various instrllllents developed by the

.8itlial Corp~s include:
Tlle tachometer, or revolution counter,

is an instrument wh]ic}I indicates the
numlber of revolutions per minute at
wllicll the engine is runnlsigr. Unlike the
,Speedometer on an autorqobile, it does
not translate revolutions' ilto miles per
llolr; another instrument grives the
slpeedl in relation to the air. WYhen in-
strunient matters wvere taken llp last
Jfuls there were no taclioneters manu-
faciurled in this country of the type
whlieih has proven most successful

abroadl; namely, the escapenient or diro-
iiiatie ty)pe. Twvo large manlufacturing
conivan ics ar-e -nowv turning out these
instruments ill large quantities, one of
themi 100 a dlay and a third company
has, also in prodluction. a newv centriftigal
taupe.

The Air Speed Indicator

The air speed indicator is a lpressure
,-aii-e for shlowing the speed of the
pane in relation to the air, not the

ea rth. Tllis instrument includes w\hat
is k~nownv as a V~entulri-Pitot tube, wvhicll
is fastened to a struit and takes in the
air froln allead. The air sets up) a cor-
r esp~ondimo pressure in anl auxiliary tube,
wis ci-h is ealibrated and indicated on a
dashboard recording pressure- gaure.

Tlhe altimeter is an aneroid barome-
Iter, eGuaranteecl to read hleitrlit above tile
earth instead of pressure. Uinder stan-
dard specifications a reduction in weight
andl size wvas effected in the manufac-
ture of these instruments, which are
nows being produced in large quantities
and of a qualitv equal to the best for-
ei fin makie. Three standard tvpes are
inade. with ranges of 20.000, 25 000, anal
30,000 feet. Production is nows over
500 a wleek.

The Airplane Compass
After much experimental work the

airplane compass has not yet reached the
perfection desired. A newv tyipe, having
advanta-~es oxver any ]present form of
compass, especially as to compactness,
is nowv used. In the development of
this instrument effort has been made to
reduce the weight to the safest possible
minimum and to decrease the space re-
quired in the airplane. One concern is
nowv turning out compasses at the rate
of 200 a wveek.

Due to the dev elopement wvlieh had
been made in clocks for automobiles, it
wvas only necessary to standardize a de-
sign of mounting in order to adopt such
clock~s to airplanes. Sufficient quanti-
ties are 'nows available for all needs.

Instrument-board pressure gauges
wvere already manufactured here in
large quantities, and as soon as stan-
dard specifications were developed pro-
duction started. Twvo types are used,
one to register the air pressure wvhich
forces the gasoline to the engine and
the other to shows the pressure produced
in the oiling system by the oil-eirculat-
ing pulmp. Standard forms of cases and
dials w ith interchangeable glasses aind.
bezels have been designed.

The Radiator Thermometer
The radiator thermometer is mounted

on the instrument board, where it indi-
cates the temperature of the cooling
water in the engine. Undue heating
shows that the ena~ine is not *-unnin-
properly or that more wvater is needed.
Thermometers of this type, made here,
were, and still are, being submitted to
extensive tests. Efforts wvere also made
to stimulate the trade tonward develop)-
ing more accurate and reliable instru-
ments, and nows a sufficient supply is
available from twio sources.

The banking indicator is an instru-
ment used to show wvhen a plane is cor-
rectly- bank .n maltin + un Si
level, balance. and gyroscopic tyapes are
being used. The problem of indicathin
the extent to wvhich a plane is inel' ne'dl
to the horizontal in the air is a verv
2omplicatedl one. No simple solution has
vret been reached. Fortunately, it is
not often necessary to determine. whethl-
er the plane is exacatly lorizontal. en;-
?ept in connection with bomb droppinga
Development work is under ovwal wvhicll
it is hoped wvill lead to improvement of
lev ices already in use abroad.
The Aldis sight, wbihil is used in coti-

neetion lvith fixed mirns firingar tb~roulrb
the propeller, has been copied, as rfe-
-rards its optical features, from an Ends
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lish, instrument; but the construction
has been modified in such a way that

tilte behavior of the illstrumlent ill aetual
use wvill lprobably be *very nlueh iml-
proved. WAfter a number of teats andl ex-

epleriments satisfactory instruments are
nowv available. The makcers have been
assisted in recomputing the lenses to
suit the qktical -dass available ill this
country. Tule illumination of these
sighits for night operation is also being
studied.

Standardization of Parts

iIn connection w~itll the design of thlt
above instrumenelts it has been fouw

,possible, wvithlout delaying production,
toto standardize them to a mueh greater
.0extent than has been done abroad. In

sthis vay tile number of necessary re-
plaeement of parts has been considler-

aably reduced, and a uniform tide of diatl
has been adopted which, as to liegibility,
wvill be equal to the best that has so far

e been used. All finished instruments are
carefully tested before being mouiv d

.on the planes.
eAniong other things, safety belts for-

t pilots, observers, and gunners ilav-e be-it
edesigned and are now in production. ra-
sdio and photographic apparatus, oro-

r nance devices, and ox;ygenn apparatus
e have also been developed and put iJI

course of manufacture.

.S. A. T. C. TRAINING CAMP
, ~AT PLATTSBUJRG FILLED

.Twenty-two Students Selected as Act-
r ing Second Lieutenants

r The ornanization of the Students'
A .rmy Training Corps Camp is now com-
Iplete w~ithl a complement of about 350
students, mostly members of the Re-
serv-e Officers' Training Corps college
units. The fulll quota allowed for the

!camp has been exceeded by close to 100,
,but the overflowv will be allowed to re-
!main.
;T~ventv-four companies have been or-

,anized and formed into trio students'
!trainings regiments of three battalions

eaeh, and from the companies hav~e been
picked men to form classes for machine

,u byonet, bombing and ajtns
instruction, 50 men to the class. W hile
the prelim~inary instruction in infantry
lias been -oingr on for two wveekss. the
real Nlvork in all branches begins on 3,Ion -
dav .

iwVenty-tw\o studelltS-, who wvere here
in the first camp in June and come from
colleges wb~ere military training had
been given for some time, have been se-
leted by Col. Dentler to serve as acting
seondl lieutenants-for the period of the
calnp, but their privileges, wil be that
of other,-stitientsh` s erwil not
be saluted and wvill we-ar a silver but-
ton on the right side of tne olive drap
shirt collar.

Of the -number selected twro are from
N'ew England. They are Curry S;. Hicks.
Amherst, Mass., of Co. A, and Reginald
G. Harris. Mancliester. 'X. H., of Co. O.

Night Guard Tours Started
Nighlt tours of guiard dutv wvere start-

ed last nighlt w ith 150 stuidents, a hot
lunch being served them at midnight.
The students wvill have the actuial care
of the Armyr reservation from nowr on,
as the 22d Re-iment detachment here
is soon to join its unit at another camp.

Three of the training battalions-the
second and third of the 1st Re-iment
and the second Battalion of the second
Regiment ha-ve battalion parades on
Wednesday. Thursday and Fridayr, and
the 1st B~attalion of the 1st Regiment
parades Mondays with the fist Battalion
of the second Reggiment iollowin- on
the next day and the third Battalian of
the second Regriment on AVednesdy.

Second Lie-tt. Roger NV. Thompson is
an addition to the camp staff as senior
instructor in automatic rifle work. He
is one of the officers w^ho has been re-
turned from General Pershin-'s for-ces in
Franee to instruct in methods employed
on the other sidle.

The athletic fieldl programii to be held

pleted and incluldes the followin- events:
100-yard dash, 226f-yard dash. 440-yard
run. 880-vard run. mile run. pole vaiilt.
hizh jump. broad jump. e-qeipment race.
bayonet race. relav race.

Trials for those events wxill be held aq
SOOnS asc nossible. One man in eaeh
event wrill be allowved to compote for
each comp~any.

NAVAL RIFLE RANGES HAVE
BEEN OPENED TO CIVILIANtS

Tn a. letter sent to the governors of P11
states, Seeret ar 'v Daniels called at~tentioll
to the taet that all naval rifle ranged.
ex.cept when within the limits of a sta-
tion, are open to state troops and civil.
ian,, for purposes of practice and ex;-
presses the hope that as many citizens
as possible will avail themselves of the.
opportunityr The service of naval in-
structors are placed at the disposal or
those lissing the ranges. the conrses or
instruction be-ing, the same as laid down
for the iegulars.

Reords of flringy wvil be maintairned
and individuarls wvill be~ furnished xwitll
official certificates of qualification..
W~here facilities exist, civilians may stat
on the ratnges for the entire course.

Before ain airplane call be put into mili-
ry service it must be equipped with
e~ or iii(Ire delicate aeronautic instru-

ents solue of which are absolutely es-
.tia to exact flying, and all of vil
tribute to tile successful operation of

plane. W\ithout them a pilot would
11 Jose lsis location as to heighat, and

reetiou; lie would not knowl his speed
roil~l the air, the speed of his propel-

tlle amiount of gasoline in his tank,
tenip~erature of hlis coolingt water, or

isolwas circulating. He could not
idiethler he wvas banking properly oal

is turns. These comlprise the necessary
viner instrumlents, but an aviator collld
of fly to any great height without an.
hler valuable instrument, an oxy-gen
pplying apparatus, nor could lie oper-
te his ,runs, signal Iieadquarters -release

is bomibs, or "9]h00t" his cameras witil-
ut additional mechanisms.

Two Sets Sometimes Necessary
.X11 these instruments must be ready
r installatioll on the air planes as sooR1
s thev are assetnbled, for no planle is

)llle tt without them. In solne in-
aces, particularly for the twro seaters

Ind the heavy bombing machines, two
Id even three instruments of each sort
(ir neees~sary, totaling sometimes as

anN astventy-three, but for 'ordinary
ork onlv about nine of them are need-

The averaaye cost of a set of navi-
,tiOII instrllmellts for a single plane is
3i0.

For operation of actual combat planes,
ic as observing, photogrrap~hing, bomb-
(.andl fighting lplanes, many other

mplicated andl expensive instruments
renecessary. Among tllen are ma-

hine gulns. gu1n mounts, synchronizers,
nib rack~s bomb-droppin- dlevices,'
omb siights, radio, photogrplc an 

Oygen apparatus. electricallyr leated

lothingo. lights, and flares. Tile cost
f iuth additional aecessories7 would
rin- the total eost of equipment for a
ane to several thousand dollars each,

epending upoil the type of plane. But
hese devices wvill not be discussed in
etail here.

One Purchasing Center
Tile Signal Corps is purchasing prac-

ftaelly~ all the purely navigating instru-
nents and selling them at cost to the
ianufacturers of the airplanes as they i
Ire needed to meet the actual output of I
lanes. This provides one purchasing
enter and prevents th-le various air- 
lane companies and the Government i
roln comnpeting against one another, cre- t
ting- disorder and confusion among, the i
Itrument manufacturers. At "the l

ame time it enables the Signal Corps to (
eep the supply of instruments adequate l
or the deman~ds of the airplane build-c
rs. relieving them from this work. anti

also affords standard equipment and I
iterehiangreability. 

Foreign Models Improved Upon E
Whlen th e American air program be- c

an to be developed none of the in- t
trunlents ilowd so vital to the service
as being produced in quantities, and v
)me of them wvere not beings produced I
t all. COver sixty per cent of these in- c
ruiaents had to be developed from for- c
e nmodels, and the remaining forty c

?r cent wvas secured by modifying or f
Iniodeling American automobile-type t
Istrunlents. Numerous and serious ii
ffieulties wvere encountered in designi- ii
L.instruments, capable of quantity d

seduction, of the lightest possible 1
eighlt and under exacrting require-
ents as to accuracy. Durin'- this pio-

,er wvork news instruments wvere being
Teloped abroad almost daily, each a
!V design carrying an improvement.c

lot of the uncork in this connection `
is done by the Signal Corps in con- 8'
nctionl With mnanulfacturers. All avail- P
1le infornlation and data wvere collect-v
i fore!,-n and domestic 'models and 

PeS, were carefully tested, designs were e:
anidardized, and specifications pre-
,red. Results show that types for i
Irv class of instruments have been n
Opted and put into production here. IL
ir greater standardization has been

Ic hed than exists in Europe today, Ir
'di""' to increase quantity production rl

?..erially and decrease the number of 1
paeent parts necessary. t]

New Soulrces of Supply it
Quantity production on the scale nec-cl
,ary- denlalnd ed the enlargement of all v

Q""I't sources of supply and the crea-n
Of I f MY n newv plants and factories. ei

eeertai, amount of time Xva a ail avilc
lebefore it was l necessary to use 11

"Ie instrllments on planies in service- itt
e planies thel~ls-lves had to be built. Acdi
rdlv rderny orerwere placed from three

It Telgt lonthg ahead of requirements, n,
re aI onl in suchl quantities as wvould in- tl

easteady production, owing to the gi

r I
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The Symbol of EfficiencyL for users of j

E X P L O SI VE S -
EFFICIEN!CY of methods and the selection of |-E
proper materials will achieve success in engineering i-t
fields.|-i

The selection of explosives is a most important pro- !-
cedure and largely determines the progress of the !-
work-, the safety of employes and affects the costof t-
operations. i-

For the graduate engineer, there is one way to avoid i_
improper selection of explosives,.--state the condi- ,
tions governing prospective blasting -operations and |-
ask us for recommendations. You are sure of obtain- j
ing practical data from those having a wide field pram i-
tice anid therefore knowing the particular explosive l-
best adapted to your work. i-

Over 100 years' continuous progress in powder making is an -I
assurance of the adaptability and eficiency of DU PONT I-
EXPLOSIVES in any engineering work. |2

Our HIGHI EXPLO.SIVE.S' CATALOG is an illustrated, i
practical and instructive book giving valuable and necees-I-
sary inlformation to those having the selection and applica-3 
tion of explosives in charge. This book is FREE. Write for it. 

E. 1. du Pont de Ntemours & Co. i 
'' Powcder Makers Since I802 -

Wilmington- . - Delaware -

The DuPont American Industries Are-
E. I. duPont de Nemours & Co., Wilmington, De]. Explosives.-
Du Pont Cbemica! works, Newv York, Pyroxylinl -. d Coal Tar

Chemicals.-
Du Pont Fabrikold Co., Wilmington, Del., Leather Substitutes.
The Arlington Works. 725 Broadway, New York, Ivory, Py-ra- -

lin and Cleanable Collars. 
Harrison 'Works, Phila., Pa., Paints, Pigments, Acids, Chemi-_

Du Pont Dye 'Works, Wilmington, Del., Coal Tar Dye Stuffs.. -
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IS~\AL CORPS SUPPLISTEDLC E
INSTRU-I.ENTS USED BY AR-1Y AVIATORS

miall But Important Aids to Aerial Navigation Are
Included in American Airplanes;

Now Developing New Device

.4 RMY CO-OPERATES WITH MA.NTUFACTURERS.

Tech S tudents
CAN BE CLOTHED

TO THEIR COMPLETE SATISFACTION
-BY~

MACULLAR PARKER COMPANY
Manufacturers and Retailers

Dependable Fabrics, Workmanship and Styles
Garments Ready to Wear and to Measure

FINE FURNISHINGS STETSON HATS
Officers Uniforms Army and Navy

Made to Measure

MACULLAR PARKER COMPANY
400 WASHINGTON STREET BOSTON

BRANCH AT AYER

toluli K I ll ,T!.I IF .ill r orori
rl 
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Telephone Cambrida OM

FRANK COHEN
XITA2Y TAILOR

Mweahusetts Rnstitt oR Six~e
AnyAviaion cog~

ROM I-M

Add'wa Uniformsa ReasonablePas
aSpec~ty . I3"t Qwt es


