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THE TECH:

(iGNAL CORPS SUPPLIES THE DELICATE
INSTRUMENTS USED BY ARMY AVIATORS

emall But Important Aids to Aerial Navigation Are
' Included in American Airplanes;
Now Developing New Device

 \RMY CO-OPERATES WITH MANUFACTURERS .

8 neiore an airplane can be put into mili-
v service it must be equipped with
o or more delicate aeronautic instru-
onts, some of which are absolutely es-
.1l to exact fiying, and all of which
fniribute to the successful operation of
& e, Without them a pilot would
§.on lose his location as to height and
B ction; e would not know his speed
®rough the air, the speed of his propel-
8. the amount of gasohne_ in his tank,
@ o temperature of his cooling water, or
B iz oil was circulating. He could not
.1 whether he was banking properly on
is turns. These comprise the necessary
ing instruments, but an aviator could
gt dv to any great height without an-
B:ler valuable instrument, an  oxygen
Eopplying apparatus, nor could he oper-
fite his quns, signal headquarters, release
. bombs, or “‘shoot” his cameras with-
Bt additional mechanisms.

Two Sets Somatimes Necessary

§ 1l these instruments must be ready
& installation on the air planes as soon
2 they are assembled, for no plane is
mp]etv without them. In some in-
flances, particularly for the two seaters
Bnd the heavy bombing machines, two
0l even three instruments of each sort
Bre necessary, totaling sometimes as
ay as twenty-three, but for ordinary
vk only about nine of them are need-
ki, The average cost of a set of navi-
bation instruments for a single plane is
3230,

E For operation of actual combat planes,
guch as ohserving, photographing. bomb-
. and fighting  planes, many other
bomplicated and expensive instruments
gre necessary.  Among them are ma-
fhine euns. gun mownts, synchrohizers,
ponb  ricks, bomb-dropping  devices,
bomb sights, radio, photographic, and
prygen apparatus, electrically  heated
glothing, lights, and flares. The cost
i suech additional accessoriés  would
ring the total cost of equipment for a
lane to several thousand dollars each,
epending upon the type of plane. But
flese deviees will not be discussed in
detail here.

| One Purchasing Center

The Signal Corps is purchasing prac-
ially all the purely navigating instru-
ments and seiling them at cost io the
umufacturers of the airplanes as they
re needed to meet the actual output of
lanes. This provides one purchasing
tter and prevents the various air-
lane companies and the Government
fon competing against one another, cre-
ting disorder and confusion among the
isfrument  manufacturers. At the
ame time it enables the Signal Corps to
¢ep the supply of instruments adequate
r the demmands of the airpfane build-
's. relicving them from this work, and
also affords standard equipment and
terchangeability,

Foreign Models Improved Upen
When the American air program be-
i to be developed nome of the in-
rnments now so vital to the serviee
a4 being produced in quantities, and
me of them were not being produced
Lall. Over sixty per eent of these in-
Taments had to be developed from for-
f1 models, and the remaining forty
T eent was secured by modifying or
modeling  American automobile-type
straments,  Numerous and serious
fleulties were encountered in design-
¥ Instruments, capable of gquantity
oduction, of the lightest possible
tight and under exacting require-
“nts as to aceuracy. During this pio-
¢ Work mew instruments were being
seloped  abroad almost daily, each
W design carrying an improvement,
Most of the work in this connection
s done by the Sigmal Corps in com-
tetion with manufacturers. All avail-
I)le mf'ormation and data were collect-
: foreign and  domestic models and
pes were carefully tested, designs were
indardized, and specifications  pre-
tel.  Results show that types for
l"’." tlass of instruments have been
pted and put into production here.
T greater standardization has been
iched than exists in Europe today,
i‘fm,‘: to increase quantity production
“erially and decrease the number of
lacement parts necessary,

‘New Sources of Supply
Sl‘;?“_mllfy production on the scale nec-
}Stin ; emanded the enlurgement of all
nof Sources of supply and the crea-
Mmany new plants and factories.
:ﬂgﬂfln amount of time was avail-
e i::;re it was necessary  to use
can ‘ruments on planes in service—
r in(ﬂl es themselves had to bﬂo built, Ac
ol ?.\. order were placed from three
et months ahead of requirements,
reoniy n such quantities as would in-
& steady production, owing to the

i

certainty of improvements in the vari-
cus designs.

The early plans of the produetion de-
partment have developed from two to
five sources for each instrument, estab-
lished both as a safety measure and as
a means of plaeing future orders on a
strietly competitive basis.

Some of the Instruments

Various instruments developed by the
Signal Corps inelude:

The tachometer, or revolution counter,
is an instrument which indicates the
number of revolutions per minute at
which the engine is running. Unlike the
speedometer on an autorgebile, it does
not translate revelufions mto miles per

hour; another instrument gives the
speed in relation to the air. When in-
strument matters were taken up last

July there were no tachometers manu-
factured in this country of the type
which has proven most successful
abroad: namely, the escapement or chro-
matie type. Two large manufacturing
companies ave now  turning out these
instruments i large quantities, one of
them 100 a day, and a third company
has also in production a new eentrifugal
type.
The Air Speed Indicator

The air speed indicator is a pressure
gauge for showing the speed of the
plane in relation to the air, not the
earth, This instrument includes what
is known as a Venturi-Pitot tube, which
is fastened to a strut and takes in the
air from ahead. The air sets up a cor-
responding pressure in an auxiliary tube,
which is calibrated and indicated on a
dashboard reeording pressuré gauge.

The altimeter is an aneroid barome-
ter, guaranteed to read height above the
carth instead of pressure. Under stan-
dard specifications a reduction in weight
and size was eflected in the manufac-
ture of these instruments, which are
now heing produced in large quantities
and of a quality equal to the best for-
eign make. Three standard types are
made, with ranges of 20,000, 25,000, and
30,000 feet. Production iz now over
300 a week.

The Airplane Compass

After much experimental work the
airplane compass has not yet reached the
perfection desired. A new type, having
advantages over any present form of
compass, especially as to compactness,
is now 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. Ome concern is
new turning out compasses at the rate
of 200 a week.

Due to the developmient +which had
been made in clocks for automobiles, it
was only necessary to standardize a de-
sign of mounting in order to adopt such
clocks to airplanes. Sufficient quanti-
ties are now available for ail needs.

Instrument-board  pressure gauges
were already manufactured here in
large quantities, and as soon as stun-
dard specifications were deveioped pro-
duction started. Two types are used,
one to register the air pressure whicl:
forces the gasoline to the engine and
the other to show the pressure produced
in the oiling system by the oil-cireulat-
ing pump. Standard forms of cases and
dials with interchangeable glasses and
bezels have been designed.

The Radiator Thermometer

The radiator thermometer iz mounted
on the instrument board, where it indi-
cates the temperature of the cooling
water in the engine. Undue heating
shows that the engine is not -unning
properly or that more water is needed.
Thermometers of this type, made here,
were, and still are, being submitted to
extensive tests. Efforts were also made
to stimulate the trade toward develop-
ing more accurate and reliable instru-

ments, and now a sufficient supply i=
available from two sources.
The banking indicator is an instru-

ment used to show when a plane is cor-
rectly banked in making a turn. Spirit
level, balance, and gyroscopic types are
being used. The problem of indieating
the extent to which a plane is inel'ned
to the horizontal in the air is a very
complicated one. No simple solution has
yvet been reached. TFortunately, it is
not often necessary to determine wheth-
er the plane is exaectly horizontal. ex-
cept in connection with bomb dropping.
Development work is under way which
it is hoped will lead to improvement of
devices already in use abroad.

The Aldis sight, which is wsed in con-
nection with fixed guns firing through
the propeller, has been copied, as re-
gards its optical features, from an Eng-

lish instrument; but the comstruction
has been modified in sueh a way that
the behavior of the instrument in actual
use will probably be very muel: im-
proved. After @ nunber of tests and ex-
periments satisfactory instruments are
now available. The makers Lave becn
assisted in recomputing the lenses to
suit the ojtical ylass available in thk
country. The illumination of these
sights for night operation is also being
studied.

Standardization of Parts

In connection with the desigm of the
above instruments it has been found
possible, without delaying production,
to standardize them to a much greater
extent than has been done abroad. In
this way the number of necessary re-
placement of parts has been consider-
ably reduced, and a uniform type of dial
has been adopted which, as to legibility,
will be equal to the best ihat has so far
been used. All finished instruments arve

carefully tested betore being moun: d&

on the planes,

Among other things, safety belts for
pilots, observers, and gunners have bu-n
designed and are now in production; ra-
die and photographic apparatus, ora-
nance devices, and oxygenm apparatus
have also been developed and put in
course of manufacture.

8. A. T. C. TRAINING CAMP
AT PLATTSEURG FILLED

Twenty-two Students Selected as Act-
ing Second Lieutenants

The organization of the Students’
Army Training Corps Camp is now com-
plete with a complement of about 350
students, mostly members of the Re-
serve Officers” Training Corps college
units. The full quota allowed for the
camp has been exceeded by close to 100,
but the overflow will be allowed to re-
main.

Twenty-four companies have been or-
ganized and formed into two students’
training regiments of three battalions
each., and from the companies have been
picked men to form classes for machine
gun, bayonet, bombing and adjutants’
instruction, 50 men to the eclass, While
the preliminary instruetion in infantry
has been going on for two weeks, the
real work in all branclhes begins on Mon-
day.

Twenty-two students, who were here
in the first camp in June and come from
colleges where military training had
been given for some time, have been se-
leeted by Col. Dentler to serve as acting
second lieutenants.for the period of the
camp, but their privileges. will be that
of other-students:Fhese-men--will not
be saluted and will welir a silver but-
ton on the right side of the olive drap
shirt collar.

Of the number selected two are from
New England. They are Curry 8. Hicks,
Ambherst, Mass., of Co. A, and Reginald
G. Harris, Manchester, X, H., of Co. Q.

Night Guard Tours Started

Night tours of guard duty were start-
ed last night with 150 students, a hot
lunch being served them at midnight.
The students will have the actiial care
of the Army reservation from now on,
as the 22d Regiment detachment here
is soon to join its unit at another camp.

Three of the training battalions—the
second and third of the 1st Regiment
and the second Battalion of the second
Regiment have battalion parades on
Wednesday, Thursday and Friday, and
the ist Battalion of the 1st Regiment
parades Mondays with the 1st Battalion
of the second Regiment iollowing on
the next day and the third Battalian of
the second Regiment on Wednesdy.

Second Lieut. Roger W. Thompson is
an addition to the camp staff as senior
instructor in automatic rifle work. He
is one of the officers who has been re-
turned from General Poershing’s fofces in
France to instruet in methods employed
on the other side.

The athletie field program to be held
Laboer Dav. September 2, has been com-
pleted and includes the following events:
100-yard dash, 220-vard dash, 440-vard
run. 880-vard run. mile run. pole vault.
high jump, broad jump, equipment race.
bavonet race. relay race.

Trials for these events will be held as
soon as possible. One man in each
event will he allowed to compete for
each company.

NAVAL RIFLE RANGES HAVE
BEEN OPENED TO CIVILIANS

Tn a letter sent to the governors of all
states, Secretary Daniels called atiention
to the fact that all naval rifle ranges.
except when within the limits of a sta-
tion, are open to state troops and eivil-
iang for purposes of practice and ex-
presses the hope that as many citizens
as possible will avail themselves of the
opportunily. The service of naval in-
structors are placed at the disposal or
those using the ranges, the courses or
instruction being the same as laid down
for the regulars,

Records of firing will be maintained
and individuals will be furnished with
official  certificates of  qualifieation.
Where facilities exist, civilians may stay
on the Tanges for the entire course.

Tech Students
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FINE FURNISHINGS
Officers Uniforms

MACULLAR PARKER

COMPANY
and Retailers
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Garments Ready to Wear and to Measure
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Army and Navy

Made to Measure

MACULLAR PARKER GOMPANY

400 WASHINGTON STREET
BRANCH AT AYER

BOSTON

RN

e |

EFFICIENCY
fields.

operations.
For the graduate engineer,

best adapted to your work.
assurance of the adaptability

Qur HIGH EXPLOSIVES'

E. 1. duPontde
N
Wilmington -

The Symbol of Efficiency, for users of

EXPLOSIVES

of methods and the
proper materials will achieve success in engineering

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 cost of

improper selection of explosives,—state the condi-
tions governing prospective blasting -operations and
ask us for recommendations. You are sure of obtain-
ing practical data from those having a wide field prac-
tice and therefore knowing the particular explosive

Over 100 years’ continuous progress in powder making is an

EXPLOSIVES in any engineering work.

) ) CATALOG
practical and instructive book giving valoable and neces-
sary information to those having the selection and applica~
tion of explosives in charge. This book is FREE. Write for it

Powder Makers Since 1802
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there is one way to avoid

and efficiency of DU PONT

is an illustrated,

Nemours& Co.

Delaware

Du Pont Chemica! Works, New
Chemicals,

lin and Cleanable Collars.

cals,

The DuPont American Induasiries Are
E. I. duPont de Nemours & Co., Wilmington,

Dau Pont Fabrikoid Co., Wilmington, Del., Leather Substitutes,
The Arlington Works, 725 Broadway, New York, Ivory, Py-ra-
Harrison Works, Phila,, Ps., Paints, Pigments, Acids, Chemi-
Du Pont Dye Works, Wilmington, Del., Coal Tar Dve Stuffs.

Del. Explosives.
York, Pyroxylin and Coal Tar
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PACKARD TWIN SIXES
Youring Cars, Limousines snd Landauleds
by the hour, day, week st month.

CARENFUL COMPETENT CHAUFFRURF

FRANK McCARKN
W CANMBRIA BT. BOATON, MARS
Telephones, Back Bay 566-iY

- [

.
—— . -, Eﬂ-lﬂ

e et~ R it

Telephone Cambridge 600

FRANK COHEN
MILITARY TAILOR

Mussachusetts Tnstitute of Teshaaleny
Army Aviatlon Sehoel

l..Rueuomble Prioces
. Best Quality Geolle

Ofcery’ Uniforma
a Specialty

i



