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Signal Corps Radio in World War One
- (a personal story)
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Former Director of Engineering ABC Radio Networks, Dallas
Former Engineering Manager WMAQ-AM, Chicago

Former Chief Engineer KOXT-FM, WAAL-FM, WKOP-AM etc.
Granddaughter of Marquis (Mark) V. Bryant









/‘/ Address repl: m‘L‘(ﬁ i

A CHIEF SIGNAL OFFICER THE ARMY,
A Washington, D. .. WAR DEPARTMENT,
i ) A__iE ________ DIVISION OFFICE OF THE CHIEF SIGNAL OFFICER,
WASHINGTON.,

October 23, 1917.

Mr, Marquis V. Bryant,
6 Soe Highland Avenue,
Nyack, New Yorkes

Bir:

I am directing this letter to you knowing your interest
in radio work, and I am counting on a similar patriotic desire.

I have just taken up this branch of the work, and expect
to be commissioned within a very short time and sent to take charge
of and establish a Radio School for wireless operators and repair
men in the Aviation Bervice.

I shall need a large number of emateurs of recognized
standing to act under me as instructors in the school. If you are

at all interested and can consider accepting such a position, please
advise me immediatelye

Very respectfully,

w(({ !

CD'T /MEM







Marquis (Mark) V. Bryant

Enlisted 12/10/1917

Arrived Ellington Field Houston, TX 12/26/1917
4 months later

Arrived Carlstrom Field Arcadia, FL 4/11/1918
2 months later

Arrived Penn Field Austin, TX 6/1/1918

7 months later
Discharged 1/11/1919



Ellington Field

James Autry, Jr. of Houston 16 years old
















Radio telegraphy was taught at Ellington Field
Radio telegraphy was taught at Carlstrom Field

Radio telephone was taught at Gerstner Field, Lake
Charles, LA
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AIR SERVICE SCHOOL FOR RADIO OPERATORS ¢#}ﬂ
PRACTICAL RADIO LABORATORY
EXPERIMENT #1, Receiving Circuits.

OBJECT: -
To familiarize the student with simple
radio receiving circuits,and to realize the im-
portance of each part, and its funection in the
eircuit, and to understand the principles of tun-
ing a simple receiver.
UNDERLYING THEORY;-

The simplest receiving circﬁm
is one which contains only an Antenna,Ground,
Detector and Phones. Theoretically this can only
receive from stations operating on a wavelength
corresponding to the natural period of the aetial
as the circuit contains no variable capacity or
inductance to change wavelengths.This circuit,we
say,ils "untuned", If however,we insert in the cit
cuit,a variable inductance, called a "tuner",or
better still, a "loose-coupler”, we have provided ‘
a means of varying our wavelength thru a greater
range,and we have developed our circuit to where
we say it is "tuned":1 e capable of being adjust-
ed to waves of different lengths,

PROCEDURE; -

(a) Connect up to a small antenna and
ground- a detector shunted by a pair of Phones,
and listed for signals., Note the advantages or
disadvantages of such a simple set for practical
use. (b) Using the same antenna and ground
put in the cirouit?fl) a Tuner,(2) a TLoose Coup-'
ler,Note th; Tdvantages or disadvantages of hav-
ing a circu k which can be tuned to various waves

(¢) Using the same antenna and ground
as above, and with the loose-coupler and detector
gonnect & variable condenser across the secondary
of the looee coupler, Note and differences in the
tuning qualities of the closed eircuit,

(d) Using same apparatus as in wcg»
connect the variable condenser in series with'
the antenna or ground, and note any differences
in operation, and effect on the open circuit,




EXPERIMENT #1--COntinued,Sheet 2,

QUIZZ:~

1, Why does a simple untuned receiver g
only respond to a particular wave length?

2, Why not have fixed inductances or
apacities instead of variable?

3'.Why is a Loose=-Coupler bhetter than &
Tuner? -

4, Why connect the variable condenser in
series with the antenna or ground?

Lieut.Bryant.
Austin,Texas,




AIR SERVICE SCHOOL FOR RADIO OPERATORS
PRACTICAL RADIO LABCRATORY 4 2D

EXPERIMENT #2 Receiver-8CR 54 and SCR 55.
OBJECT;: =

- To familiari ze the student with
wiring diagrams and method of wiring the SCR 54

,and SCR 55 so that he knows,not necessarily &

ertain fixed way of drawing the diegrem of cOnn-
ections, but thoroly understands the purpose andk
relation of each part to the others,

UNDERLYING THEORY:-

The SCR 54 and SCR 595 were
designed to suit the n eeds of the Signal Corps
where e simple,fool-procf, yet fairly accurate
receiving unit was desired, By careful study
of the diagram of connections, it will be seen
that the SCR 54 émbodies one of the simplest
receiving circuits we have; and that the SCR 5%
circuit is that of the elementar y audion. While
it has been the object to make both of these sets
rugged and fool-proof, it must be remembered that
any receiving set is composed of more or less

“delicate electrical apparatus, and should be

handled carefully,

The SCR 54 has a short wave condenser in tke
primary circuit. The A.P, switch cuts out the
Secondary Condenser,making that circuit "Aperiodi®
i,e,Without a definite period of oscillation.

The SCR 55 is provided with a fixed filamert
resistance which has b een found to be correct =i
size when using between 3.6 and 4,4 volts on the
naw Bgttery, as prescribed. There are no adjust-
mente on the SCR 55 to be made.

PROCEDURE:; -
(a) Remove the SCR 54 from its
case and locate the following parts:Coupler Pri-
y,Coupler Secondary,Primary Condenser,Second-

ary Condenser ,Phone Jack, Phone Condenser.

b) Note the poejtion of Secondar
inductance wheg %ointer is at %lfmaximum, .

{ 2) minimum; when condenser® pointers are at
(1) meximum, (2) minimum.




EXPERIMENT #2----Sheet 2.

(¢) Remove the SCR 55 from its case and locatek
the following parts: high reskstance leak and
shunt condenser,filament resistance, "B" Battery.
(d) The brass plug in the SCR 54 is to short
Mrcuit the phone jack when using the SCR 55 for
& detector. Signals can be heard without the plug
in the jack leaving the jack open. Try it, and
find the explanation.

QUIZZ;~-

(1) Diagram the SCR 54 and SCR 55:

(2) What is meant by the term "Short
Wave" Condenser?
(3) What is meant by "Aperiodic"
(4) What is meant by "Maximum Coupling"?

Iieut,Bryant.
sustin ,Texas.
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AIR SERVICE SCHOOL FOR RADIO OPERATORS
PRACTICAL RADIO LABORATORY,

EXPERIVENT #3. Calibrating the SCR_54.
OBJECT:~
The purpose of calibrating the SCR 54
receiving set is to give the operator an idea of
ts tuning characteristice and experiance in
indiing the wavemeter as an instrument of
measurement, In addition, thi s calibration is
of great practical value,since the positions of
the pointers on the inductance and capacity of
the closed circuit are found for each wavelength,
they can be listed in a table, This table can be
referred to and used to set the instrument to wait
for & sig nal coming on a previously known wave-
length., Or, if a wave of unknown wavelength "comes
in", the positions of the pointers can be noted, @
and the table will then giveus the exact value of
ite length., Thus the SCR 54, when calibrated,
becomes really a wave meter, or wave measurer.
UNDERLYING THEORY:-

Calibreting any instrument
Means to mark the p oints on it which correspond

to similar points on an accurate measuring device
which checks up with the Government's adaepted
standards for such an instrument.

Thus: -Calibrating a ruler in inches,consists
in merking points on it which correspond to points
on another accurate ruler,which has,for instance
peen made at the Bureau of Standards.

And:-Calibrating the SCR 54 clesed oscillat-
ing circuit consists in marking points on its vary
ing devices,which correspond to points of known
value on another instrument:the wavemeter .

. To measure an oscillating circuit,it is the
L niversal rule that the inductance of the unknown
Gircuit be placed in "inductive relation" to the
“inductance of the k nown wavemeter circuit, and

either be excited ( supplied with current) at the
same time varying the unknown until the greatest
amount of current flows in the unknowm circuit.




EXPERIMENT #3 Sheet 2,

To find the adjustment at which the greatest
current flows, we employ several measuring devh
ices,notably the detector and head phones, and
the mili-ammeter. In the first case the loudest
sound in the receiver is the indication desired
knd in the latter, the largest deflection of
the needle of the mili-ammeter. Remember that
the numbers on thes scale of the mili-ammeter
do not signify anything,

The primary or open circuit,in actual operat
ion, contains an antenna,cf which there are no
two exactly alike. So calibrating the open
oscillatory circuit,is worthless, when the set
is used on another antenna,But the closed or
secondary oscillatory circutt is complete, right
ineide the instrument; this circuit is the only
one worth calibrating,

PROCEDURE; -

(&) Take the SCR 54 apart and ok
ocate the secondary inductance coil.Place same

80 that it ies parallel to the coil of the SCR 61
and es far away es found practicable in (¢).

() Put the secondary switch on T
and the telephones on head, Use the crystal
detector on the SCR 54 and be sure it is well
adjusted,

(c) Excite the wavemeter by push-
ing the buzzer button and listen for response in
the telephones of the SCR §4, Adjust secondary
inductance coil and condenser for maximum respom
se for each length of wave emitted by the SCR 61
Note the setting of each coil and condenser for
various wavelengths as shown on the table under
"Results",




EXPERIMENT # 3 Sheet 3.

RESULTS: -
Fill out the following table.
W.L., on Wavemeter, Corresponding set on:
gec.Induct, Sec.Cap'y
150
200
250
300
350
400
450
500
550
600
QUIZZ: -
(1) Why not calibrate the open circuit
of a receiver?
(2) Why do we place the secondary coil
near the coil of the wavem eter?
(3) What is "Celibration"?
(4) What is "Excitation"?

Iieut,Bryant,
Austin Texas



AIR SERVICE SCHOOI, FOR RADIO OPERATORS.
PRACTICAL RADIO LABORATORY,

'

EXPERIMENT #5 Operation of S8.C.R.54 with
Different Detectors.

OBJECT; -~

Te obtein familiar ity with the differen=-
wee in operation of the SCR 54 using the two main
types of detectors,i.e.,the crystal and the

audion : and to obtain, thru practice, the ability
to put and keep same in operation successfully.
UNDERTLYING THEORY:-

Audion detectors heve a certain
amount of capacity right inside their bulbs,while
the crystal has none. On account of this, various
differences in their operation are noticable,when
compared with crystals.

PROCEDURE; -

(a) Tune the SCR 54 to a certain wave-
length, using th e crystal detector.Note the
signal strength,

- (b) Without changing the setting of the
SCR 54, remove the crystal and replace it with the
SCR 55. Note the signal strength.

(e) Try reducing the capacity of the
Secondary Condenser, and the signal strength will
slightly increase.Why?

(d) Use first the detector , which
should be carefully adjusted, and then the SCR b5
end compare the strength of static,

T (e) Try to tune out static,

(1) Were signals louder or wesker on the B
SCR 55 bvefore & change in tuning was made? :

(2) Why was it necessary to reduce the
secondary Cepacity?

- (3) Which detector was the best r o
of static? 288t receiver

(4) Ie static "Aperiodieve

Lieut
Auatigf¥§e§§




Labe Exame
l. Describe the action of a spark ceil and tell how you
would adjust the coil on the SCR 65 to maximum efficlencey
Draw diagram of a spark coil.
2. What is the effect of close coupling of s receiver.
Will close coupling make signals weaker or louder?
3s Connect as neatly as possible and with as direct
lines as you can the instruments placed opposite without

rearranging them.
=2 s & A
Eg P B O e
= & W et gb
SCR S5y SC RIS

b

4. In using the SCR 61 Wevemeter why do we place it
near the SCR 54. To what does the W. M« correspond when
80 ussde
Se« How do you get a "contact™ on a crystale- Light or
neavy?
6. Whxy can signals be heard on a SCR 55 a few seconds
after the "A" battery is switched off?
7. Whyyare we not able to "tune out"™ a station who is neaj
us and whose signals are loud even tho there is a diff=-
erence of 300 meters in our wave length!?
8. Show by diagram a method of exciting an oscillating
circuit "Inductively”.
9« Liet in their proper order the instruments or parts
of inspmuments manipulated to tune e SCR 54 to a given
wWave.
10, What is excitation, (b) tune, (c) Tone?




Lab. Exsmingtion.
l, What is "calibration" and of what use ia a calibrated
closed circuite.
2. What is meant by the term Inductive Relationg
3¢ What is the AP switch on the SCR 54 used for?
What ie meeant by the term "Aperiodie®?
fe Jhat is the brass plug for and why cen signals be
heard with it out when using the 55,

5. Is statie "Aperiodic? Can it be tured out?

6e Why was a change in tuning necessary when changing
from this detector to the 55?

7« What is meant by "loose Coupling"! Why is more |
ensrgy transferred with tight than with loose coupl ing? |
8¢ Describe the action of the VTl with "B" battery |
terminals reversed. |
9¢ Is the filament Rem of a 55 fixed or adjustable?

Would there be anyy advantage in applying 6 or 8 v.

through a finely adjusteble resistance?
10. Whet are the symbels used bto represent the following:
instruments:
« Loose coupler
be Variable condenser
¢» Resistance
d. Battery
es. VT1 Audion




PRACTICAL RADIO LABORATORY AND
FIELD OPERATIONS.
S UE BT T OXNS .,

1. Of what advantage is a dire°ti°"alantenna, and

how many different types were used in our field
work?
2. In a dry cou ntry, suc h as Texas, is a counte
pise or a ground the best?Why?
3+ Name in order of their importance, the various
types of directional antenna .,
4., How many simzmkiek distinct tones can be had
from the SCR 65 transmitter? How does "tone" and
"tune" compare in importance?
5. What are three main qualifications of a good
radio operator in the Air Service?

6. In tuning any receiver, particularyy the SCR % |
is it necessary to re-tune the open circuit after

the closed circuit is tuned and the coupling is
loesened?
7. In using a counterpoiseé, why is it placed dir-
= ectly under the antenna?
‘ What is the purpose of the Input screw on the
R 65, and what happens when you tighten it down?
9. In tuning the SCR 70, what are the first three
movements you would make?
10. What kind of apparatus is necessary for trans-
mbtting? Why?
11. In what directionare electric waves radiated?
12, What type of antenna is best suited for send-
ing in any dire ction? Why?
13. Explain the meaning of "resonance".
14, What is mea nt by "uni-directional"?
15. Explain the difference in damped and un-damped
waves,
16, How are spark signals obtained?
. How are hetrodyne signals obtained?
§. Explain how a crystal detector is set in adj-

\ﬁtment G




QUESTIONS Continued, sht.2

19, State why the coupling is placed at maximum wh=
when locating signals,
20, Which is more selective, loose or close couplig
Why?
l, What is meant by tuning a circuit?
- ¥hat is the best way to tune out an undesireab
Ne =
23w If tuning out this undesirable wave, cuts out
the wave that was wanted, what would you do te
carry on communicaetion?
24, By what reason can yo u hear a strong station
although the wave is much longer than the one
receiving?
25. What is the range of wave length of the S.C.R.
4 receiving set?
26. What crystal is used in the detector?
27. Explain the reason for the closed detector.
28. How is the detector adjusted? What precau-
. bhons should be taken in adjustment?
. Is the contact of the spring on the crystal
eavy or light?
30. Is it necessary to readjust the primary after

~_the secondary adjustment has been made?

31. Explain change in adjustment in inductance
and capacity for change in coupling.
32, Explain conditions and properties of the
secondary circuit with the center switch on A.P.
What is Aperiodie?
33, From observations and data taken in the labore
tory give full discussion of the correct method
of tuning in a given wave length.
34, What setting on the S.C.R. 70 corresponds to
the A.P.- T. ewitch on the S.C.R. 54.

. Explain how direct current impulses reach the
phones when crystal detector is used.
36.Party is ordered out to establish stations for

r_m 69 and 54. Make list of material required to

establish these stations.

7. Draw complete diagram of electrical connec-
%iona for the S.C.R. gg.




(Con.) sht. 3

38. Describe the use of the V.T.2 buld in wire-
less telegraphy.

39. What is the S.C.R, 53 used for. Also 54 -
55 = _56.

40. On what wave lengths many an antenna whose

matural period is 500 meters, be made to trans-

mit efficiently?

4l. In using the S.C.R., 55 with the S.C.R. 54

why should the dummy brass plug be inserted
into the phone jack?

42.What type of phones are used with the S.C.R.

54,
43, What determines spark frequency on the SCR
69.

44, Draw a diagram of the S.C.R., 61 as used in
the calibration of the S.C.R, 54, showing the
buzzer and battery connections in detail.

45, Draw the diagram and explain the operation
of a wavemeter when used to measure the wave
ength of a transmitting set.

46, What might excessive arcing at the vibrator
of the S.C.R. 65 set indicate? Arcing at the
spark gap? What could be done to remedy these
faults?

47, Wnhat causes a vacuum tube to turn blue?
48, How can you tell whether or not a storage

battery is suitable for use with the S.C.R. 65
set even though it registers proper voltage on
a voltmeter?

49. Is a grounded insulated counter-poise as
effective as a bare wire stretched on the ground?
50. Draw the diagram of electrical connections
of the S.C.R. 56.

51l. What is the meaning of "jamming"? Explain
ethod og determining the maximum radiation on

the S.C.R. 65; on the 8.C.R, 56.

52, Give the rule for determining the direction-

al qualities of an antenna.

53. Show by diagram the directional characteris-

tige of an inverted "L" and explain why this is so




CONVENTIONAT, SIGNALS.

GENERAL CALL TO ALL STATIONS(ATTENTION)
THIS STATION IS ~--

MY WAVELENGTH IS =--~METERS

I AM RECEIVING WELL

1 AM RECEIVING BADLY,SEND..._. for adj, [l
I AM BEING INTERFERED WITH '
THE ATMOSPHERICS ARE STRONG

INCREASE YOUR POWER

DECREASE YOUR POWER

SEND FASTER

SEND SLOWER

STOP SENDING

I HAVE NOTHING FOR YOU

I AM READY

I AM BUSY

STAND BY (WAIT)

YOUR SIGNALS ARE WEAK

YOUR SIGNALS ARE STRONG

THE TONE (SPARK) IS BAD

THE TIM E IS

INFORM THAT I AM CALLING HIM
YOU ARE BEING CALLED BY ___

I WILL FORWARD TH E RADIOGRAM

GENERAL CATL

1 WILL CALL YOU WHEN I HAVE FINISHED
INCREASE YOUR SPARK FREQUENCY

TRANSFER TO A WAVELENGTH OF

NOTE;=When the above signals are followed
by the Interrogation Signal(..--..),
the signals used form the question,

UNIVERSITY OF TEXAS,RADIO SCHOOL CALL~---2F,
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After the war
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Presntation
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ates Steel Corporation

le Gorporation

SPEAKERS

Tue HonorasLE HersErT HOOVER

Former President of the United States

TuE HoNoraBLE CHARLES EpIsoN

Former Governor of the State of New Jersey

Dr. LEE DE FOREST

Presiding
REear Apmiral ELLERY W. SToONE

President, American Cable & Radio Corporation




SPONSORS

BENJAMIN ABRAMS
Emerson Radio & Phonograph Corporation

Dr. E. F. W. ALEXANDERSON

General Electric Company

Frank A. D. ANDREA
Andrea Radio Corp.

WiLLiaM J. BARKLEY
Collins Radio Company

Dr. OrestEs H. CALDWELL
Caldwell-Clements, Inc.

Raymonp E. CARLsON
Tung-Sol Electric Inc.

E. FINLEY CARTER
Sylvania Electric Products Inc.

Lroyp ESPENSCHIED
Bell Telephone Laboratories

WaLTErR Evans o
~ Westinghouse Electric Corporation

DonaLp G. FINK
Electronics Magazine

Huco GErNsSBACK
Gernshack Publications

Frank A. HINNERS
The De Forest Pioneers

Joun V. L. HocaN
Hogan Laboratories, Inc.

ﬁn. CHARLES B. JOLLIFFE
" Radio Corporation of America

TER S. LEMMON :
7arld Wide Broadcasting Corporation

FrREDERICK B. LLEWELLYN
 Telephone Laboratories

WNETH C. MEINKEN
mnal Union Radio Corporation

]J. MicHAELS
‘he De Forest Pioneers

oNEL THoMPsoN H. MrTcHELL
Communications, Inc.

1N A. NicHOLAS
nternational Telephone and
Telegraph Corporation

Louis G. PAcenT

Jﬁ?acent Engineering Corporation

Jack R. PorpELE
Mutual Broadeasting System

EmiL J. Stmon
| The De Forest Pioneers

- J. AuBerT STORBE
B CBS-Columbia Ine.

DR. VLADIMIR ZwoORYKIN
David Sarnoff Research Center

COMMITTEE ON ARRANGEMENTS

CHARLES A. kmE, Chairman
United Electronics Company

RaLpH R. BATCHER

Radio-Television Manufacturers
Association

E. L. BracpON
Radio Corporation of America

- Telegrapp Corporation

R. K. Honaman

Bell Telephone Laboratories

A. M. MacLENNAN

International Telephone and




