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SCTI:L 

PURPOSE 

Signal Corps Technical Information Letter (SCTIL) is issued 
mont-hly for the purpose of keeping officers in charge of field 
act.ivities informed Oll the newest tre:jning methods, operational. 
procedures J equipnent under developaent, standardization or pro­
oureunt, and providirlg other pertinent infC)rmation as coordi­
nated in the Ottice of the Chief Signal Officer. 

SOURCE OF MATERIAL 

This Letter is compiled largely from inf'ormation available in 
the divisions and branches ot the Office of the Cbief Signal Offi­
cer. All Signal Corps training centers and other agencies are in­
vited to submit items of general interes-:, I!/ Such items should reach 
the Office of the Chief Signal Officer (SPSAY) not later than the 
15th of each month for inclusion in the Letter of the following 
month. 

DISTRIBUTION 

Distribution of the Letter is made to army, oorpe, and divi­
sion signal officers; commanding officers of signal companies and 
battaJ..ions; service command and department signal. officers J post, 
camp, and depot signal officers) the signal officers of bases and 
task forces; Signal Corps inspection zones, procurement districts, 
training cente~ and laboratories J directors of Signal Corps Rare 
units; signal oi"ficers of !rmy Air Forces and Army Ground Forces 
headquarters and major cOIIIID8Dds; overseas headquartersJ units o~ 
the Office o~ the Chief Signal Officer and of Headquarters, Army 
Servioe Forces. 

If ~ such activity is not receiving the letter or is re­
ceiving too few or too ma.n.y copies for its present needs, a memo­
randum addressed to the Chief Signal Officer (SPSAY), Washington, 
will rectify the condition. 

***** 
This Letter is tor information only. Requisitions for new 

types ot equipaent should not be submitted on the basis of data 
conta1n3d in thia Letter. 
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FIELD MESSAGE CENTER IN 

OPERATION DURING WAR GAMES 

IN T A HOE NrA T ION A L FOR EST 

~ _ _______________________ ~FOR CAMP KOHLER TRAINEES 



In response to lessons learned in initial engag_enta .of American 
troops, combat conditioning courses in training cente'rB are constantly be­
ing stiffened to siDlulate the noise, confusion, bardships and dang.", of 
actual battle. The experienee of the Eastern Signal Corps Replac8118nt 
Training Center in creat1Dg a training area to _at these requiaites --'1' be 
ot value to other units that are working on this aspect of traiJrl.ng. 

The ESCRTC course is laid out in a cireular arrang-sent 80 that no tiae 
is lost in zaovillg groups from one plaoe to another. Loeal terrain, chosen 
tor its variety of features - ridges, hille, thick and light 'WOods, open 
areu, draws, marshes, streams and valleys - offers positions for many typ­
ical field fortifications and obstacles. 

The company is divided into the same squads that have been used during 
preliminary extended ord,a,r training. Each s 'quad begins at a different phase 
of the combat course so- that the instant the 7 0 I clock cannon is fired, all 
men move forward simultaneously_ 

Variety of' Obstacles 

The soldier encounters mustard gas, simulated both as to appearance and 
odor _ He must quickl'1' don his mask and choose a sate path through the wood 
and brush. And when the squad leader says "Remove and replace I188k,· the 
man who fails to test tor gas is tabbed as a casualty. 

Snipers at an enemy observation post fire blank ammun:1.tion as the squad 
attaoks, and the officer in charge keeps a record ot the men who expose them­
selves to this fire in approaching the position. The 'squad crosses a cable 
bridge and on the tar side enoounters al vast barbed-wire entanglement. The 
barbed wire, as 8hown in Figure 4, is COllBtructed with just enough clearance 
tor a man to oreep and crawl be'neath it for about 100 yards. 

is the squad moves along~ _chine gun and rifie tire auddenl,. break out 
overhead, 8!JCOuraging the soldier to bug the ground emtn .ore tightly tban 
be is being r oreed to do by the barbed 1d.re. 

Other toms o:t opposition commoDly eDCount.~ in the .rieid - aDti-t.aDk 
guns, paratroopers) .. chine ,gun nests, and enemy bivouacs - are dealt with 
in turn. Firecrackers, blanks and nitro-stareh explOSiODS f\trniah character­
istic battle noises. 

J..f'ter each phase 18 completed, an enthusiastiC, trained. urapire giTes the 
squad an on-the-spot critique of indi rldua1 and collect! Te performances. 

To impress the dangers o~ boob,. traps as strongly &8 pos~lbl. upon the 
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COMBAT COURSE CGf'~STRUCTION 

.. .... 

. ~ " . ro -< 
.' 

FIG. I - LOOKING DOWN A STREET OF THE SIMULATED BATTLE- FRONT VILLAGE •. 

neophyte soldier, an old house (Figure :3) in the training area has been 
fillad1Jdth begged and borrowed furniture. At each point where intelligence 
reports indicate that booby traps are actually being encountered, a specially 
constructed device awaits the unllary soldier. Forewarned by" a sign on the 
door which reads: "When the bell rings, St. Peter says hello,· the man who 

FIG. 2 - A SKETCH OF THE NAZI VILLAGE SHOWING SOME Of THE CONSTRUCTION DETAilS. 
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COMBAT COU~SE CONSTRUCT r ~N ------------------------------------- --------------~------~-------

sits lazily on the rocking chair, --or 
snatches a. Nazi pis,tol or rifle -as a 
souvenir, or reaches into the icebox 
to see if the Boohe lett an:r beer be­
hind, will be reminded b7 the clatter­
ing 0 t a gong that the next t 1lIe he 
moves before looking heJD&7 be a dead 
soldier. 

Wad Territory 

.ost elaborate of all the in­
stallations, however, is the German 
village. As 8 hOlm in Figures 1 and 
2, the village consists of a long 
street with an intersection about 
midway through it. The Tillage was 
designed by the Visual lids Section 
of Plans and Tra:J nj ng. 

After considerable research at 
the post library to provide accurac7 
of architeotural detail, the task ot 
securing the material and the labor 
began. A search was made for near1'q 
oond8lll'led property and, in one cu., 
an entire two-story house ... as wrecked 
and t he material removed to the COlI­

bat course. Local lumber and brick 
yards cooperated by selling • ecolld­
hand material at extremel.,. reasonable 
figures. lreats cement binder .... 
deTiaed, but it proved DeCes8&r,T to 
spend .oney for the red, white, green 
and black paint used. Soldier labor 
provided the Il8cessary aanpower J 1lD~ 
dar the 8uperviaioD of 001llPf&ll7 _ohan­
ica and the Training !ids Section, 
while the Post Engineer supplied GiTil 
SerYice 8lIP1Cl78eS far brickla1f.ng. 
Altogether the planning and construc­
tion of the village required about 
.£i ve weeka. 

h the squad approaches the vil­
lage street, the .en encounter sand­
bagged machine gun amplaceaeDts, ' each 
of which ill JlaDfted by cadreman and 
JIlll.!t be, overcoae. The village 1 tselt 

FIG.3- ESCRTC COMMANDING GENERAL EDGAR L. 
CLEWELL CONTEMPLATES THE "SOOBY - TRA'P 

t-foUSE 1/ WHERE EVERY PIECE OF FURNITURE REP­

RESENTS A POTENTIAL HAZARD. 

FIG.4- HE HAS TO KEEP FLAT.! A TOUCH OF 

THE W'lrRE CAUSES THE TELL- TALE CAN (EXTREME 

RIGHT) TO RATTLE. 
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COMBAT COURSE CONSTRUCTION 

gives the appearance ot haTing lIDdergone a recent shelling, with battered 
wall., toppled telegraph poles and nuaerous shell holes. The squad leader 
deploys his .en along both sides of t ,he street J titan, as soldiers twist put 
the nUll8rous doors and windon, the wGersansa hidden beldDd second-8tOlT 
windows open tire on the. Platf'orDIS with ladders haft beell built at appro­
priate places tor these e:nipers. Controlled .trom a rooa at the aDd. of the 
.treet 1Ihich c_aDds a Tift of th6 entire area, exploai'Y'8 oharg. are det­
onated in the shell holes. Dirt and debrla from the blast hit the soldiera, 
aDd tiley alltomat1cal.ly Dit ,'the ground. 

Here, too, there is a liberal sprlnkl:1ng ot booby traps, Dot to teach 
the .oldi.r to De atrait! o.t thea, but to r.ind him &1-.,. to be alert 1D. 
lookiDg for thea. 

fie ESCRTC c_bat coDditioninc coura. i. four ail_ long. BaTing re­
oeiTed his wr ration ill the II.~, the soldier' 18 kept 1D action ter thir­
't.eeD auccessiTe hours, eat1Dg hi •• eala and husbanding hi8 one canteen of 
water as .e proceeds f'raa pbue to phase. 

YA. ca.paD7 breakB caap before dawn the following aorl21rlg &Dd marches 
eight Jd.le. to the But biTOUaC area. 

to aooa.tOdate approrl.mate17 250 loldiera at one tiM, a number of the 
fifteen d11'tereJl't phases have been designed to .,101' defending squads as 
wel.1 as attackers, and b,y this a.ana one of the most 1lIportant aspects o,f 
gell11iDe eolllbat U aoh~ eTed. UIlinterrupted aati.n in the face of' constantl,. 
cbaDgl.Dg probl_. 

!he continued nCC088 of the combat own. ~.peDds, it is believed, upon 
cout&l!t polieing and JI81nteD8.DOe or present 1Dstallations, and the creation 
of aillple, practical obstaol88 to correspond with n_ so~s and new lessons 
o~ battle. 

NEWEST LIST .OF VACUUM TUBE TYPES 
A new and eomprehens'ive list of approximately 1,200 vacuum 

tube types, arranged by commercial nllmbers but also including the 
Signal Corps and any other existing numbers for each tube, has 
been prepared by tne Research and Development Division, OCSigO. 
In addition to l:Lsting as completely as possible all tubes em.­
ployed in Signal Corps equipment or carried in Signal Corps depots, 
this B-page ~older describes the latest tube numbering practice, 
including the Joint, ~y-Navy tube designat,ion systf'!Il which w:il.l 
replace the old VT system of d~si.gn&tions. 

Copies of this folder, "Correlation or Signal Corps Vacuum 
Tube Types," are obtainable from the abOve Division~ 



VlISUAL· TRAINING AI'DS 

DEMONST'RATOR OF V-T CHARACTERISTIC CURVES 

In past issues of the Technical Information Letter, several of the vis­
ual training aids employed in the Southern Signal Corps School have-been de­
scribed. These aids are used to augment lectures and class room stu.dy in 
both radio and prelim; nary Radar training. This article will describe an­
other such training aid that is used in teaching the fundamental theory and 
operation of vacuum tubes as circuit elements. 

FIG. 1- FRONT VIIEW OF DEMO,NSTRATOR USED AT THE SOUTHERN SIGNAL CORPS 

SCHOOL FOR SHOWING CHARACTERISTIC CURVES OF VACUUM TUBES. 

The purpose of this visual teaching aid, a front view of which is shown 
in Figure 1, is to illustrat,e to the st~dent the Ip-Ep characteristio curves 
of differ,ent types- of tubes and also to show the stUdent what effeet a change 
of bias or plate voltage will have on these chara.cteristic curves. 

Referring again to Figure 1, it can be readily seen that simplicity in 
the arrangement of parls has been sought. Because of the relatively large 
size of some ot the circuit components, the demonstrator measures approxi-
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VISUAL TRAINING AIDS 

mately 4 feet in length by 3 teet in height by 2! feet in depth. 

Located on the front panel are three vaculDI. tubes, a switch tor choosing 
the particular type of tube it is desired to test, a commercial cathode-ray 
oscilloscope (RCA 155.1) J controls for varying the bias and plate voltages ap­
plied to ~he tube under test, and a voltmeter for measuring the value ot fixed 
grid bias applied to this tube. .An a-c line switch, together 'With itn asso­
ciated pilot light, also appears on this panel. 

r---------
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r--- -----------
sWil l 
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I , 
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I 
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I • 0--7-----, 
: I · 
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£!!·I 
- ut1 
(IT. J 
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- IITI 

L __________ ==- __________________________ ---' 

FIG. 2- SCHEMATIC DIAGRAM OF THE DEMONSTRATOR. 

Located between the screen ot the cathode-ray tube and the tront panel 
of the oscilloscope are two cardboard scales. The vertical scale (Y axis) 
represents relative values ot plate current and the horizontal scale (1: az1.s) 
represents relative values ot plate ~ltage. · The zero points of both scales 
are at the lower left of the scope s'creen and during operation ot this unit 
the various osoilloscope controls are 80 adjusted that all images seen on th, screen start at this sero point • 

.An explanation regarding the thr8e tubes appearing on the front panel 
is necessary at this point. Two of these tubes are not employed during the 
actual operation of the demonstrator e The tilaments of these tubes are lit 
but they are -not oonnected into the circuit. Out of the three tubes shown, 
the middle tube, a 6SK?, is the only one which 18 active. The elements ot 
this tube are connected to a water switch (shown beneath the tubes in Figure 
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VISUAL TRAINING AIDS 

1), which permits "the 6SK7 to be connected as a triode, a tetrode, or a pen­
tode. The other tubes are merely placed on the front panel 50 as to indi­
cate the position of the switch with the particular type of tube being tested. 

In the interest ot econ~, this demonstrator was primarily designed to 
use as few parts as necessary and still accomplish the desired results. To 
meet this requirement, certain voltages which are necessary for the operation 
of the demonstrator are obtained directly from the commercial oscilloscope, 
the only additional voltage sources being a 45-volt battery and a 9-volt bat­
tery. 

The complete schematic diagram cf this demonstrator, utilizing three 
separate tubes, is shown. L"1 Figure 2. The tube n (a 6SK7) is the tube the 
characteristic curves of v,hich are observed on the oscilloscope screen. V2 
(a 6SJ7) is operated as a high-gain amplifier tor the saw-tooth voltage ob­
tained at the output, of the sweep generator in the RCA oscilloscope. The 
output or V2 is fed into the cathode-follower stage (\13), which employs a 
type 616 tube. Tub~s V2 and V3 havs been placed inside the cscilloscope cab­
inet. Briefiy, the function performed by each of these tubes is as follows: 

The linear change in plate "Voltage required by VI. is obtained from the 
saw-tooth generator (an 884) in the oscilloscope and fed to the grid of tube 
V2 where tt is amplified; the output of V2 is coupled to the grid of tube V3 

FIG. 3- REAR VIEW OF DEMONSTRATOR SHOWING PLACEMENT OF COMPONENTS. 

II 



VISUAL TRAINING AIDS 

{ A; (9 i te l 

FIG. 4 - CHARACTERISTIC CURVES SHOWN ON THE OSCILLOSCOPE SCREEN FOR 

(A) TRIODE, (8) TETRODE. AND (ei PENTODE. 

by means of a O.25-mf coupling condenser. This tu.be is used as a cathode fol­
lower ~""ld it-a cathode resistor serves as a plate load tor VI. Through the 'use 
of tubes V2 and V3, the low"';vcltage output of the saw-tcoth gener&.tor is am­
plU'ied and applied as an operating plate voltage to tube Vl. The output ot 
Vl il! taken from its ca.thcde cll-cuit and Dcpp11ed to. the vertical-defiection 
platee of the osc11loeeope. 

T~ same saw-tooth voltage that 1s applied to the input of V2 is also 
used aa .. ewoep voltage for -c.he" oscilloscope. The plate and screen voltages 
required by t&1bes V2 and ·f3 are obtained from the output ot the lOlf-volt,&g4) 
powar supply in the 08c:Ul08COpe. Thg fil_9nt voltage fOl" Vl, V2, and V3 
u, obtained from a sspar .. te fi1aaent transto!"1ler, not shown in Fig\1~ 2. 

ThAt portion or the schematic dugram ot Figure 2 which is enclosed by 
the dotted line is a partial circuit of the oscilloscope. It was neeessary 
to replac@ the O~.s_g()hm potentiometer, the horizontal GAIN centrol in the 
scope, wj t.h OD$ h.g,ving a vru.u~ of 2 &egohms .. This is identified as R3 in 
Fi£V,!'6 2. This change was D$ce~.sary so t.hat the parallel combination of Rl 
and. R3 will approxtmate the original. ~ru"l\e of' resistance which was 0.5 Insg­
ohm. Another change in the scope was the addition of- a 0.5 megohm potentian­
.tar, P~. Th", back ot the scope cabinet waa drllled to accommodate t is po­
tentioa8t"i.er, which uy be seen in Figure 3, a rear 7i!W or 'the demonstrator. 

The PUTE VOLTAGE control, Figu.~e 1, is a 2 .... egohm potentiometer, Rl in 
Figure· 2, and this can be seen to the left. ot the scope in Figure 3. The 
GRID BIAS potentiometer has a value of 10,000 ohllls and is seen a.t the extreme 
right of figure 3. The m8";.l)r in the grid circuit should be a 0 to 10 d-c 
voltmeter. The connection for the 115-volt a-c input and the filament trarus­
to!"msr are shown in the left foreground of Figure 3. On the right 0:1 the 
6COpS is the 45-volt battery ltlleh hide$ the 9-volt battery tlnd the PalER 
SWITCH SIl. Note in. Figure 2 tha.t this double-pole single-throw switoh not 
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only controls the li5-volt a-c line, but al80 opens the line between the 9-
volt battery and the 10,000 ohlll-potentiometer in the grid circuit of VI. 
Thie preTents the potentiometer from placing a drain on the 9-volt battery 
lIben the demonstrator 18 not in use. 

The eharae·teristio curve tor a particular type tube is obtained in the 
follcnring manner. With the demonstrato'r turned on, set the water switch to 
the desired tube type. Adjust the horizontal and vertical. GAIN controls ot 
the oscilloscope 80 as to limit the amplitude and position of the observed 
image. By varying the GRID BIAS and PLATE VOLTAGE controls, it is possible 
to obtain curves representing a variety or conditions. However, unless it 
is desired to show some unusual operation, these controls are normally set 
so as to demo·nstrate typical characteristic curves most OOBllllODly" encountered. 

Some Ip-Ep characteristic curves that are obtainable from this unit are 
shawn in Figure 4. In Figure 4(A) the wafer switch, 812, is thrown to the 
TRIODE position and this typi.cal triode character1etic curve is obta1l1ed. 

In Figure 4(B) the familiar tetrode Ip-Ep curve is shawn. This curve 
was obtained with the wafer switch set to the TETRODE position. Note the 
dip in plate current which is common in such tubes. 

The last oscilloscope pattern, Figure 4( C), represents the . tube Vl op­
erating as a true pent ode • The smooth bend in the knee of this curve and 
the 18Teling o£t or the plate current past this point, allows the instructor 
a means or comparing visually- the action of a pentode with that of a t etrode. 

Like other training aids employed at the Southern Signal Corps School, 
this demonstrator board is eonspic,uously wall.-.ounted .in . one or the labora­
tories where the students study the practical aspects ot the "hows- and ftW'hysft 
of vacuum-tube operation. .l good knowledge of vacUUJR-tube operatlon is one 
of the essential IImusts" for all students attending this school and by the 
use of thiS visual aid, the instructor is able aore readily to instill in 
the students t minds the actions ot different, type ot V&CUlDl tubes. 

SDIPLEX AND PIWlrOJ( CIRCUITS DEMONSTRATOR 

!. new type ot -instruction board- has been developed and is being used 
by the Ofticers t School ot the· Eastern Signal Corps Training Center, Fort 
Monmouth, B. J. The pllrpOSe ot this device is to demonstrate visually- the 
current now caused by'the mutual interference ot telephone and telegraph sig­
nals on pbantoud or aimplexed pbantoa circuits, as a result ot various types 
of trouble on the physical. eireui ts • This visual demons.tration helps, to over­
come difficulties experienced when the 8ubject 18 explained on a theoretical 
basis. 

The device as shown in the acc~ photograph consists of a plywood 
board or panel Sf teet wide by' :3 teet high. On this board are JROunted 2 
Switchboards B~, 6 Coils C-161, 2 T·elegraph Sets TG-5-.1, 6 Lamp Sockets (6-
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IIINSTRUCTION BOAROII USED TO DEMONSTRATE EFFECT OF VARIOUS LlN!E TROUBLES 

UPON OPERATION OF TELEPHONE AND TELEGRAPH EQUIPMENT. 

volt) with lUlpe and colored retlectora. ,other it ... needed are a traDl!ltorsaer 
to step down the supply trom 120 volts to 6 wIts (shown on table at left), 
and a Telephone D-8-.l (at. right). 

Two circuits are connected through the repeating coila to the Switch­
boards BD-9. RiDging current ~<a t.he cenerator of the EE-S-.l at one switch­
board causes the abutter to tall on the drop connected to that line OD the 
at.her end. 

The connections !'rom t~e night-alara contacts on three drope are brol1ght 
out to the back of the board. Ea9h pair ot 'contacts is connected in aeries 
with a light aDd the power 8 ource . (the secondary ot the tranaf'cmaer). 'l'hu, 
when the shutter .ralls, the corresponding laap on the board lights. Each ot 
the two p}qsical and phantom circuits has a light ot a diatincti 'Ye color. 
These lights are plainly visible to ever;y stuient officer in the cl.aaaroam. 
The bells on the TG-5-A have been so adjusted that one rings and the other 
"buzzes," thus enabling the class to determine which is operating. 

"j 

'The use' ot thia device simplifies iDatruction by eDabling the student 
otticen;l to visualize tba results ca'QSed by' various troubles on the line, 
such as shorts, op8DS, grounds, cross-COnnectiODS, etc. This 18 done b7 0b­
serving the effect which each trouble baa upon the operation ot the equipl8Dt. 
Troubles &re introduced at the biDding posts located at the ceDter ot the liDe. 

14 
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VACUUM TUBE OPERATION DEMONSTRATOR 

The Enlisted School, Eastern Signal Corps Schools, Fort )(onmouth, N. J., 
has developed 8 , vacuUm tube demonstrator as a visual a.id in the teaching ot 
vacuU1Il-tube operation. Since vacuum tubas are ordinarily operated at audio 
and radio frequencies, and the actions of these frequencies are too rapid to 
follow by the use of meters, it was necessary to devise a mechanical source 
of very low frequency voltages. This generator source of voltages was to 
be used as the input signal :for a simple vacuum tube amplifying eircuit. The 
alternations had to be slow eno~h to follow rlsually, but at the same time 
it ~ necessary for them to have all the characteristics of a sine wave, be­
cause circuits are explained in terms of such waves. In addition to the vary­
ing voltage, a visual sine ave 1t'S.S needed, synchronized with the voltage so 
that points along the sine wave might be identified with the change in volt­
age. 

The demonstrator developed meets the need. fer a lcnr-f':requency alternat­
ing current, accompanied. by a picture of this action occurring in sine wave 
form. The demonstrator uses a low-frequency "osoillator" as a 80urce of 
voltage, while a sine wave cut out in the panel with a a,aries of lights be­
hind it indicates the various voltages produced. A zero center meter 18 

FIG. 1- THE V. T. D'E MONSTRATOR. 
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VISUAL T RAINING AIDS 

placed across the oscillator output to show exactly 'What value of "I'oltage is 
obtained at any instant. Another d-c voltmeter is pl~ced in the plate cir­
cui t to show the corresponding rise and fall of voltage there. The 3Ction 
takes place very slcnrly, and can be followed by the eye. 

As shown in Figure 1, the parts making up the demonstrator are mounted 
on the front panel. The tube VT-76, bias control R4 and amplitude control 
R3 are mounterl on-the front, al~ng with clips in the plate side for inter~ 
cbanging load resistan'ces. (See Figures 1 and 2.) Meters V1 and V2 appear 
through cut-outs in the panel, with their scales showing. A schematic dia­
gram is traced on the panel; the actual wiring is behind the -panel. 

~he mechanical oscillator depends on the potentiometer pl~ciple, as 
illustrated in Figure 3. It a center-tapped resistor !...,B is connected across 
a d-c voltage source and P is variable along the resistor, from A to B, it is 
pO$~ible to' develop variable voltage between X and Y. is P approaches the 
center point, the output voltage decreases] beyond the tap it again increases, 
this tim~ in the opposite polarity. This provides a means of getting an out­
put voltage which changes in both polarity and magnitude. The output 'Will 
look as represented in Figure 4. 

The same res,ultant Toltage could be obtained if, instead of making the 
point P slide baok and forth on the resistor, taps were attached at close 
intervals on tha ~sistor, and brought out to a commutator switch. The wave­
form, howetTer, nil be peaked. To make the output sinusoidal, it 1s -n'eCe8-
sary to space the taps clos'er at the ends A and B, because these points, "Meh 

""'--

FIG . 2- SCHEMAT IC DIAGRAM OF THE V. T. DEMONSTRATOR. 
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VISUAL TR-AINING AID$. 

are maxlmum and minimum output, 
undergo, the least change in 
value in a sine 1R1ve. There­
fore, when the taps have been 
spaced correctly on either side 
ot the resistor, the result 11 
an accurate sine wave. 

This arrangement ot con­
tacts and spacing is used in 
the mechanioal osoillator in 
the vacuum-tube demonstrator. 
The taps are made by soldering 
lead! to two 5 J ()()(k)hm wire 

- 'WOUlld resistors. An a-c motor, 
geared down to 4 R.P .M. , is 
used to drive the wiper con­
taots on the commutator. 

The switch 51 starts and 
stope the motor. Becaue oE 
the use ot the coanutator to 
vary the voltages, the wiper 
1fill still make eontact when 
the aotor etopo J and therefore 
an output 'Voltage is obtained. 

To create the 81ne wave 
picture, a slit COrr8sPondi.Jlc 
in shape to a sine 'Eve is cut 
out in the panel. A-seria ot 
bulb. (each in a separate COIl­

pe-rtment) is arranged behind 
the panel a10ng the wave. One 
side of each bulb is cODDected 
to • c OOlIIlon lead J while the 
other contact on each bulb _ 18 
brought- out to contacts on the 
eammtator. 'l'hia colllllltator 
is not to be conhsed with the 
one _ntioned above which pro­
duees tha voltage input. The 

FIG. 4 

A 

FIG. 5 

lJ.u.V 110 V 

FIG. 6 

two are s1Jrll.ar, however J and are mounted in tandem. 
supplies the voltage tor the bulbs. -

-
~----~~~~~x 

L-______________ y 

In order to a,nchronise the siDe picture with the outputvoltagea, the 
wiper It (Fignre 6) is mounted on the same drive ahaft that is l18ed to turn 
the oscillator wiper. Accurate setting is made possible by means of • set­
Icrew. If the oscillator eolDllUtator sto.ps at a certain place, the bulb rep­
resenting that wave value will stay lighted. 
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VISUAL TRAINING AIDS 

~ (Figure 1) is a variable resistor coimect~d across the output of the 
oscillAtor. Its purpose is to regulate the amplitude of input signal voltage. 
It is not criticsl., · 15,000 ohms being the value used in this demonstrator. 

Figure 1 showa the front panel of the demonstrator. In this picture, 0 
represents the mechanical oscillator which turns out four electrically per­
tect sine waves per minute. 81 is the contr~l switch which makes it possible 
to stop or start the voltage wave and the lighted sine wave at any point. 
When it is stopped at a certain value, the voltage will remain fixed, while 
the light wave also is stopped and shows at what place along the sine wave 
this voltage is obtained. Suppose, for example, that the peak voltage froa 
the oscillator is 2 volts, and it is desired to see what effect is obtained 
at 1 volt input. In this case, the switch is opened at the proper instant. 
The oscillator 1dll stop half'way up to a peak, and, at the same time, the 
light bulbs will stop at 45°, or halfway to the .ine wave peak. Then at 
this static vaJ.ue of inp-.:t, the. observer can study the rest of the circuit, 
noting the amount of bias, the plate voltage, and the output obtained tor 
this one particular point along the sine wave. 

The peak ontpnt voltage of the oscillator can be, adjusted to aeet dif­
ferent input voltage needs of the cirCuit. ~ (Figure 1) is a variable re­
sistor 1Ibich controls the output of the oscutator, JI8'ki ng it continuously 

18 
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• 

FIG. 7- REAR VIEW OF THE V.T DEMOSTRATOR. 
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VISUAL TRAINING AIDS 

variable over a wide range '. 

M" which is connecte,d acr,oss the oscillator, Berves two functions. It 
recordS the value of voltag~ from the source, and, at the same time, 5h(j"'~ 
the polarity of this voltage. 

The bias i8 made adj us table by R 4' whieh has a. lIide enough range in con­
junction with a bias battery to permit changes of bias for any class of opera­
tiono 

K2' mounted to the right, is a d-c voltmeter connected across the load 
in the plate circuit. of the tube. Any Toltage developed across the load due 
to plate current now is ind~ 'Zated by this mete'rCl 

The jumper, shown ~t the top of Figure 1, is in series .~th the plate of 
the tul;)e. Because it ~~ r~ovable, it is possible to insert 8. plate milliam­
meter in the plate eire1'rl.t~ and thereby to read plate ourrent ahar..ges directly. 

The sohematie diagram of the vacuum tube demonstrator shows a d-c plate 
voltage supply. This volta.ge is obtained .from a Variao controlled power 
pack. Thus plate voltage is made adjustable. 

In summary, then, the demonstrator is comprised of a low-frequency os­
oillator; .e. 8yneh..~~ed picture of a sine wave; a meter for aeasuring the 
V8lue and the polarity of the alOW' input wave, together with other condi­
tiOlUl, such as variable bias and load; and a aeter for showing what happens 
in the plate eircui t . 

It is possible, with thi8 equipment, to demonstrate 'YariOUB classes of 
tube operation. Cla3ses of tube operation are established ,:m the basis ot 
the proportion of the input signal cycle through which plat,~ current 1'laws. 
The demonstrator can be adj~ted 80 that plate current will now fe-r any de­
sired portion of the input signal cycle. This i8 accomplished bl' yaryillg the 
following faotors ~ 

Class 1. 

1. The ampI! tude of the signal. 
:2. The amount of bias on the grid. 
3. The plate potential. 

The equipnent has been turned on. The input signal is sC!t at zero, at 
any of the three points .. here the sine wave approaches its axis .; that is, at 
0, 1800, or 3600 on the cut-out.. This is done by 51' which is opened at a.ny 
of these points. The bias on the tube and the plate voltage L"'"e then ad­
justed so that plate current flaws for all portio,ns of the cycle. Proper 
manipulation of R and the B volta.ge will result in this ei'fect. For clas8 
A operation, the ~te current will vary 1inearly. Variations in the read­
lllgS of Ml and ~ will penni t v3rifi,eation of this. 
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Cl.ass B 

The input signal, with the lights showing the waft, 1d.ll again be atoppec1 
at zero, thi.l tiDe preferably at the start ot the c)'Cl.e. The biu is ad.juted 
by R4 Ulltil cut otf) in other words, until no current non. The 08c~tor 
is again started. Plate current will nOlI' during t~ first half of the input 
cycle, becallBe the addition ot the signal has overcome the bias on the tube) 
but, tor the second or negati'Ye ball of the cycle, the grid is made still 
m.ore negati Ye, and no current fiows. Thia now ot plate current with the 
posit.ive halt of the input cJ'Cle, and no outplt at . zero signal, deonstrates 
cla8s B. It will alao be noticed that more input signal is required than tor 
clus A to obtatD appreciable plate cUrreDt variation. 

Clus C 

. In this class, bias is increased beyond cut-oft, and plate ourrent non 
tor leal!! than halt ot the input: CJCle. It is necessary, theretore, tQ atop 
the 'ATe at sCIIle point along the positive half c,ycle, that ia beyond zero. 
The bias is increased, so that eTen with a somewhat positive iDpUt there :!JI 
no plate current now. At this point, it the oecil.lA.tor ia agail1 started, 
and there is a larger positi.,. input voltage on the grid, plate current be­
gins to now, but is l.1DQ.ted to the most p~itive· value8 cif. input. The am­
plitude of the input signal has to be increased at the as_ time. !his .hern 
that class C operation calls tor lIore driving TOltage. 

Sometimes more pertinent int·ormat·ion can be gained by stopping the input 
C}'Cle at any prearranged point. This can "be done by opening 5I.. The motor 
drive stops, the bulbs stay .lighted at the chosen place, the input voltmeter 
reads that Talue ot input, and _tar ~ eon what iJI happerd.Dg in the plate 
circuit. Then SJ. can again be closed, and the eJ'Cle resUMd. 

There are other uses for tIrla demonstrator. JI;z shon the ... oltage devel­
oped across ~. By inserting a plate current m]] 1 --eter, as explained 
above, it i~ possible to compare p~te current and developed YOltage. In th;UI 
II8llner it can be seen that the plate output voltage is the result of plate 
eurrent and that the voltage produced i8 directly proportional to the Cllrl"ent. 

The out-of-pbase relatioubip between grid and plate voltage. can alao 
be demonstrated. )(2 is connected across the plate 4LDd cathode, and the 08-
QUlator u started. When the grid voltage i. a maximlBl pceitive, there will 
be most current dra1ltl through the load RS. Hence, there will be a large volt­
age drop across the load} since this drop is subtracted from the plate vo1t­
age, it results in lower plate potential on the plate 'Lor an increase in grid 
voltage and vice versa. The voltages are in direct opposition and are, there-
tore, 1800 out of phase. . 

Variations from the usual classes, 'Which are tamed class J.B or claaa AB 
1, can be li.kewiae shown by aald.ng proper adjustaents on the demonstrator. 
The instrnctor can make use of these adjuatllents for thel needs of the lecture. 
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OPERATING TESTS OF THE 

SCR-299 WllTH DO'U,B'LET ANTE:N,NA 

An article on the use of half-wave doublet antennas with Radio Set SCR-
299-( ) appeared in the No. 20 Signal Corps Technical Information Letter, July 
1943. The information contained therein was the result of considerable ex­
perimentation by the Camp Coles Signal Laboratoryj and it is believed that a 
resume of the tests which established the final findings will be of interest-

PURPOSE OF TESTS 

The purpose of these t.asts was to investigate the possibility of using 
a doublet antenna with R..a-rlio Set SCR-299-( ) without making extensive changes 
in final tank coils of Radio Trans.fllitt£r BC-6Io-( ) or Antenna Tuning Unit 
BC-729-( ). 

PROCEDURE 

1. The transmitter used in these tests was Transmitter BC-6ID-A, part 
of Radio Set SCR-299-A in Truck K-51. 

2. The antenna proper consisted of a half wave 24o-foot horizontal 
doublet, each half made in 5-foot-, Ie-foot and 2D-foot sections separated by 
insulators across each of which was fronded a jumper. Jumpers were discon­
nected to give shQrter lengths of antenna resonating at var-ious frequencies 
from 2 to 8 megacycles. 

3. Determination of the fundamental rrequency for a half-wave was com-
puted by using the formula, 468 = length of antenna in feet. 

frequency in Me 

4. The antenna was suspended between two 35-foot metal masts, the ce·n­
ter being supported by a 35-foot wooden mast to prevent sagging due to the 
weight of the transmiss ion line 0 

5. An 0-5 RF ammeter was inserted in series "fdth each junction of the 
transmission line to the center of the antenna to observe a balanced current 
condition for determining proper half~ve operation. 

6. Transmission lines of the following types were tried: 
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3D-foot open wire 400 ohm line; 
3O-foot open wire 600 ohm line; 
3o-root - twisted pair; 
50-foot - copolene coaxial line. 

7. Methods of coupling tried with the above mentioned transmission lines 
were as follows: 

a. Conne,ction of translnission line across secondary of RF trans­
former in-the Antenna Tuning Unit BC-729-A. 

b. Connection of transmission line directly to link coil of final 
amplifier-output of Transmitter BC-61o-A. 

c. Connection in such a manner as to place the variable inductance 
l~ading coil 1-6 in the Antenna. Tuning Unit BC-729-A in series with one side 
of the transmission line to the link output of the Radio Transmitter BC-6lo-A. 
Refer to Figure 1. 

r- L~ "G1 A r,.. FEET, ,.,u~~~uc. ) --1 
~i ! 

~. 
l)l~r~ CO~CUCTO't ~ : S HI EL D (OUTER COJfOUC'TOR) 

; I 
I I 

; ! 
; I 
, I 
I ' 
I I. ~-- .-- -

'-- --- --. 

;.S'! rUNING UNIT 
8~ · n9-( I 

WAST BASE 
... P- .... ) 

~ - --- ----~--- -- ---- - - - B~~G"'U~ 
I j 

DI3CONN'ECT CENTER CONDUCTOR OF COAX. CAB L E FROM TER~ 
MINAL MARKED "x", USING JUMPER CONNECT CEN'TER CON­
DUCTOR TO TERMINAL MARKED "y II ON VACUUM CONDENSER 
MOUNTING, REMOVE VACUUM CONDENSER C-30. 

OPEN SWITCH SW -14 AND LEAVE IT IN THIS POSIT/ON. 

CONNECT GROUND JUMPER FROM CORNER OF TUNING UNIT 
BC-729 TO BOLT iN MP-47 MOUNTING) USE THE SAME BOLT 
TO CONNECT SHIELD O'F COAX, FEEDER ON OUTSIDE OF TRUCK. 

CONNECT CENTER CONDUCTOR OF COAX, FEEDER TO rHE TOP 
OF MP - 47. 

8. In each case the transmission line was fed through the vehicle, one 
lead to the top of Mast Bas,e MP-47 and the other lead to a nanga bolt on the 
Mast Base MP-47. 

9. No changes were made in Radio Transmitter BC-6lo-A. 

10. Tests were then conducted comparing the standard lIbip antenna to the 
half-wave horizontal doublet, using copolene cable for a transmission line. 
(EO-l cable was not available)o Radio Set SCR~299-A was taken to Wilkes Barre, 
Pennsylvania, a distance of 120 mile..C) airline, and signal strength readings 
were taken by Camp Coles Signal Laboratory Communication Station WV~18 using 
a Hallicrafter S128 radio receiver and an output meter. 
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RFSULTS 

Different Transmission Lines 

1. Thirty-:toot open wire transmission lines o:f either 400 ohms or 600 
ohms acted as a Marconi antenna and results lIere unsatisfactory. 

2. The thirty-foot twisted pair of No. 14 gauge rubber-eovered wire, 
when used as a transmission line, a:fforded doublet operation, but line losses 
rendered its us'e unsatidactory. 

3. The fifty feet of cO'polene cable as a transmission line gave satis­
factoX7 doublet operation with low line losses. 

4. No dif'fieulty 'was encountered in loading of the Radio Transmitter 
BC-6l~.A. on any frequency using either a twisted pair or eopolene cable con­
nected as illustrated in Figure 1. The results shown in Figure 2 'Were accom­
plished using c opolene cable as a transmission line. 

FREQUENCY METER# I. METER # 2 
PLATE 

CURRENT 

KILOCYCLES R 'F. AMPS RF. AMPS . ~L.LlAMPS 

7 BOO 3 . 5 3 . 5 280 
6 :3 4 0 3 . 3 3 . 2 5 290 
5640 3 . 0 3.0 280 
5 1 00 3.0 3.0 280 
4 640 3. I 3. I 290 
4 2 2 0 3.2 5 :3.2 5 2 8 0 
3 900 3 . 3 :3 . 2 5 '280 
3440 3 . 3 3 . 2 280 
2940 3 . 5 3.5 290 
2 340 3. I 3.2 285 
I 950 3.0 3 . I 290 

Di:f'ferentCoupling Methods 

ANTENNA 
LENGTH 

FEET 

60 
70 
ao 
90 

100 
I 10 
I 20 
140 
1 80 
200 
240 

VARIABLE INDUCT-
ANCE"LS" 

,. OF TURNS SHORT ... 
ED INDICATED ON 

COUNTER 
54.0 
49 . 8 
54 . 3 
54 . 3 
52 . 3 
54 . 3 
53 . :3 
5 :3.6 
59 . 7 
57.8 
56.0 

lIIET£II.t 

L6 

80 TIJjtII \lUllA1t..E 
1NDUGTUICf: "l." 
Pt.ttr Of' T.U. IC- 7U 

Ic-eiO 

1. TransmiSsion l1ne connected directly to the link output of Radio 
Transmitter BC-61~A afforded no means of controlling coupling, and resulted 
in excessive loading of the final amplifier in the Radio Tram.mitter BC-6l~A. 

2. Transmission line connected to secondary of .RF transformer in Tuning 
Unit BC-729-A with the loading coil 1-6 out of the circuit resulted in slight 
loading of the final amplif'ier iit Radio Transmitt·er BC~lo-A. . 

3. Transmission line connected as shown in Figure 1, provided a means 
of controlling the loading of the final RF amplifier. This system proved 
satisfactory and the antenna i'unctioned as a dOublet ' with balanced current in 
each feeder. No extensive changes or extra parts are required. 
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SCIR- 299 W,ITH DOUBLET 

Coaxial-fed (Co-polene) Doublet Versus the Standard Whip 

Time Froquency Type _Ante'nna Used Meter Reading 

9:55 a.m. 3440kcso Doublet Co-ax .• 25 lIlW. 

9:55 a.m. 3440 kea. Whip 7 mw. 
10110 a.m. 3900 kcs. Doublet Co-ax. 50 mw. 
10:10 a.m. 3900 kcs. Whip 15 mw. 
10:20 a.m. a20 kca. Doublet Co-ax. 35 mw. 
10:'20 a.m. 4220 kcs. lfhip 10 IllWo 

10:30 a.m. 4640 kcs. Doublet Co-ax. 300mw. 
10s)0 a.m. 4640 kcs. Whip 35 mw. 
11:25 a.m. -5100 kcs. Whip 30 mw. 
lll25 a.m. 5100 kcs. Doublet Co-a.x. 300mw. 
11:30 a .. m. 56~ lees. Doublet Co-ax. 700mw. 
11:30 a.m. 5640 kcs. 'ihip 200mw. 
lls45 a,.m. 5640 kcs. Doublet Co-ax. 1000 mw. 
il:45 a.m. 5640 kcs. Whip 400 mw. 

Permisslb::e Variation from Cut Frequency 

The tr8m?mi-i,ter was operated at the frequency for which the antenna 1IU 

cut (4220 kc.) plus 100 kc. and minus 100 kc. No change in signal strength 
was noted. 'I"he transmitter frequency was then shifted 200 kc. higher than 
the frequency for which the antenna was cut and a marked difference in sig­
nal strength was noted. R3adingS were less than half that taken on 4,320 kc. 
and 4120 kc. It would appear that a deviation of more than 100 kc. either 
side of the frequency for ' which the antenna i~ cut is imp::oactica.l. 

CONCLffiION 

The doublet antenna in f1Y8ry case proved to be at least three times bet­
ter in signal strength than the stand2.rd whip. 

C'hanges in the Antenna Tuning Unit BC-?29-.A are trivial and can be made 
in the figld. 

The doublet antenna may also be used with Radio Set SCR-299-f1, SCR-299-C 
and SCR-299-D with the same slight medification of Antenna Tuning Unit BC-729-( ) 0 

The doublet possesses directional eharacteristics and should be operated 
at right angles to the receiving stat~on for best results. 

Any length of transmission line can be used, but should be kept as short 
as possible. 

- In an emergency any twisted pair can be substituted for a transmission 
line, providing the insulation :is reasonably good for the fr~quencies used. 

24 



Followblg u an iDtonaati.... letter recei Tecl b:r thlt Aray Pictorial Serv­
ice from a photographic officer il1 Tunud'&J 1nd:1oatiJIg aoaethiDg of the prob­
leu of our photographers. 

-In repl:r to JOllr letter, I can truth.tull7 .-a1' that it .-as the 
tint pertinent 1nfomation that we have rece1Ted on a~ ot our work siDee 
arriTing here on D day. W .... re h&rlt.i1cappeJ., just after the initial land1 p" 
with tault,. cameras and lena.e. This tQok nearl:r two :months to rectify, ae 
all of our three-inch lenses failed to fUnctioll properly on the 16 10l jobs ~ 
80 ... had to send the cameras and lenses to London to be repaired. Some of 
those lena88 and c_eru have jut returned to a, a1x .onths -later. How­
ever, we bave unaged to test .trip IlOSt of the cameras 11'8 now bave in our 
poe.es81on and know that they are o. K. . 

-Another little headache we ran into was the dift.rellt llghting 
conditioD8, which proved rather 1Dterestiq for Kodachrome. Although th'" 
.eter reading was accurate, the actinic light rays here are altogether dif'­
lerent troa those in the States J aakiDg a predaalnance of red &tld pbllcUh 
re.f'lected light on eTerything. Th18 uladoubtedl,.- acoounted for the 1Dlder g­

po.ure.Then when_ we cbanged .ections ot country, a dift.rent type of ter­
rain and light raced u. ThiB tiae it was open country, desert SUD, and 
rough rugged .OuntaiDS, dirty black and b~ in -oolor. The refiected liIht 
was terrifio J 80 was the heat. -

lIWb.n we first came up to this section, it was the beghmfng of 
-the rainy aeaeoD, aDd 1Ibat a probl. we bad in trJ1ng to keep our tlla dr7 
••• and 'With nothing to .. e u:cept our !leads. We had to sleep en til. ground, 
wet aDd· d.aap poOtmd, 1IUd., reeks, and, 'if ..... re lucky, we lot UDder • pine 
tree. - Our three-quarter ton 1IU.pons 'carrier with our -terproof box aaTed 
our t1la, UJltil the boaMa lMg,aD to __ 11 8lld the tilm began to neat. 

\ - -
About -that _ t1me the rain .topped, aDd ever,rthing was normal again. The boJII 
have l-.rned a lot, the hard .... y, and, atter carefully ooaching th_ on ex­
po.~. aDd .tory tel.l.in« pictures J I think a d~firdte 1lIprOTaent will 'be 
noted. 

·You apoke of contimdt:r. ~t is eo_thing that will haTe to H 
ar~. and ,reargued, partioularly when it ea.a to • battle seene. Let'. 
take a t&Dlc battle toraaple. Our tanka are iD front of US, and, it we 
are lucq to .haTe a high spot, all the hetter. !he_ eDe117 is 5,000 ,arda awa,.. You ha'Y8to Wle glas8es to see hill. Our tanka .pre~ out aDd ... have­
jut " got that 8 equence with our· truty 11 ttl. one-inch 1... We.an for­
ward so •• to get our close-up with Oll%' one-iDoh 1.-, when all hell cut. 
100ee and ... baTe to cluck for COTer. We can't s.e Jerrr at all DOW, nor" C&Il . 

we aee our own taDka. The duet 18 terrific. Our tanka are' acatte"d and. ao 
well camouflaged behind. hilla and .. addis that it is 1JIpoeaible to ae. hiA -­
lIhUe the,. slug it out with the .~. That 18 the reuon *7 _ are lllCq 
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to even get the long shot of a tank batt1e, tu:-at because of the terrain &Ild 
it hubeeD 1lO8t17 leTelllhere t&Db tight ••• or our one-inch lenses could 
not pick up the tanka 80 tar away. 

wThis war is not being fought by any of the so-called modern war­
tare methods. Just plain c01lbo7-and-lnjun fighting 18 the type 11'8 bave to 
use oyer here. The intantr.r doesn't charge en _ee. One aan .eftS here, 
one over there. .They tall and blend with the terraiD. We are lucky to get 
more than three ,8oldien in· a 4%5 camera. 

"The boys haft stuck their necks out plenty to follow the oonti­
nuit,. and in aoat cases haYe been tired upon by iaachiDe guDS, . infantry, and 
by the inevitable 88'. until ever,one of th_ bave what we oall up here at 
the front -Eighty-eight-it1s.- You don't a.e thea, )'OU d.on't bear th8ll, 
then lIhooah, there they are right in the middle of JOUr area, and everyb0d7 
bas. to duck ••• but duck good. 

"e are handicapped by the lack of lomg focal length lenses and, 
until thia i.a rectified, I can aee no hope ot getting a contiDuit7 satia~­
tory to the War DepartmeDt ot an)" battle scenes. All ot our 8 hots are 'bOD&~ 
tide and strictly G.I. The war correspondents are equipped. with long focal 
length lenses and aren't getting the pictures that .... are because _ usuall7 
meet them on the 118.7 back when lie come in from the front. However, thq are 
tollOld..Dg us up now and are getting some shot a With their berthaa that should 
be good. I haTe bad thJ-ee C8Il8r&8 shot out et -.y menla handa to elateJ one 
Eyemo, one. cine-Kodak Special. and one pontax. 

WI am enclosing a clipping that appeared in the Army- n81lBpaper 
over here about ODe of Jq boys receiving the SilTer Star tor gallantry ill 
action. These bo18 aren't afraid to get piot-urea and their conduct bas been 
of the highest but long focal lenses would certainly help t. situation. 
Then the continuity could be gotten without any trouble. We ha.... jl18t COlI­

plated a training fila tor the Corps of Engineers en Jdnea and booby trape 
and I think it will save thousands of lives, it'. that good. It was lULde 
by one of the best un I baTe. He had to tra'Y8l <mtr all of Tuniaia 1;0 get 
hU sho:t,s, eYen .. tar as Enfidarille, Sou •• , Stax, Gab .. , Gataa, Baidra 
and Soule E1 Kead.8. 

"e aren't .. smart &8 the Britiah in thi8 'Dr as 7R, hut are 
learning fast. EYerything we have had to do here hu been ' contrary to <mr 
trai ni Dg.. The Signal Corps haa had. to train .en over bere to ~etect ·JliJlea. 
They never told us about that back 111 the States , 80 _ just learn the hard. 
way. We know 80 little about Boob,. trapa that 1M don't touch th_ but let 
the British do it instead. We are tighting a 1rel.1 trained .aehine with sol­
diers 'ot three years' experience and, let ae ten you, they knmr all the 
tricks. It is tald.ng WI a little wbile to get on to thea. 

"When I wae tirst .ent up here, onl7 one u.ni t was here and three 
aen ot another unit • With the four _n I had and these eight .en, I had. 
telTe lien to cover a l4B-mile tront. So I bad to resort' to --.na . contr&l7 
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to all training and organization, to cover this tront by holding my men in 
a pool at Corps Headquarters, where I kept abreast of the current maneuvers 
and. battles tbru the cooperation of 0-3, G-2 and the General Staff, shooting 
one still man and one cameraman out in a jeep to that hot spot where most ot 
the action ~ taking place. 

"We ran the wheels off ot the lone peep I had Until I managed to 
pick up two more. !hese vehicles are the only Tehicles for photographers to 
use. Panels are too much of a target and a carryall is out of the question 
altogether. I have been using the weaoibs carruer 88 a supply base and us­
ing the jeeps or peeps tor photographic assignmer&ts. 

"Thla tW<MlB.n idea has proven to be the solution to all our prob­
lems, and aa a safety factor, perfect, because the strafings have been plen­
tiful and not 80 far apart. 'driver i8 unnecessary at the front, while a 
mechanic is - to keep the vehicles in running shape. We confiscated a shot 
up panel job and made a portable lab out of it, but this later proved to be 
unsatisfactory, due to lack of a power unit <we managed for one, however) 
and due to the fact that two of the men were caught in it during an air raid, 
just missing death by inches when a plane strafed it. We had been using it 
at the front, 80 I pulled it back to Corps Headquarters for safety. Now the 
lab 18 with me at Corps Headquarters. 

Itl have Lieutenant and his rive men at the northern part 
ot this section, Lieutenant in the central sector, and I have three 
lien with an armored division. I keep !ive men in a pool to shoot out to 
any area where the acti.on 1. hot and ~or use tor G-2 work, which has been 
plenty - terrain shots, intormation shots on captured .ateriel and cap­
tured mines, etc. These are the only prints made at the front J as the rut 
of the negatives haTe to go back to Algiers for processing and disposition 
to· the War Department. 

etA little · trick that we were using when we first came in on D 
day to get more footage and to have our close-ups and long shots available, 
was the taping together, one on top of the other, \)f two 16UM mag. loading 
Filllos, the three-inch lens on the top camera, the one-inch on the bottom. 
This gave us 100 ft. of film, instead of 50, at the same time our threa­
inch and one-inch lens were all set for 'What might happen. I wish that . I 
had the time and the place to put all that we have learned over here in ac­
tual combat conditions on paper so that the training of the photographers 
baok in the states would take a different slant instead of the peacetime 
tactics and training they are now using. It's so very different it's amaz­
ing. We expect this deal here in this section to be over With shortly. We 
bave. 1eamad a lot about fighting and are profiting by our first mistakes." 
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"THE SIGN.AL MUST GET THROUGH·_ 

- - - .tght all be the ca~ 
tion £or the ho.~e ke7 
shown below. It is eme of a 
llUlIber JD&de by the 98th Sig­
nal Company, Camp Breckin­
rid,., Ky., tor code-practioe 
training in the Divi.1on Sig­
nal School. Fabricated of 
wood and aiacellaneoua bit. 
of hardware, ita M«h point 
o£ design i8 a poker dlip tor 
a "button.-

It ian It a atllDt, tbia 
key. They qr. installed at. 
each position of the code­
practice table (right) to 
-eet the lack of 01 keya. 

Another iaprovifJion is 
the practice -blinker light­
.hOlm at right J below. ThU 
i8 ebzply a 4o-.&tt laap iJl­
cloeed within a painted gal­
lon jar. It too i. operated 
by mean.. of one of the trick k.,... 
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"HANDBOOK FOR RADAR OFFICERS'II 

Published at the Southern Signal Corps School, Camp Murphy, the 400-page 
book of the above title provides a comprehensive library of information and 
reference, not alone for radar officers but for every officer in a position 
of command and particularly those in isolated commands. Its scope is indi­
cated by the following Table o-f Contents: 
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The Field Ration S~tem. • • • • • • 
Daily Ration Strength RepdrtinE Fonn 
VitaJllin Chart •• 0 •••••• 

COI.!PANY ADWIt.'1STRATION 
The Detachment Worning Report. 
The Daily Siele Report. ' . 
The Daily Roster • • • • • 0 • • 

){ILIURY RECORl:S 

• 1 
• 3 

• • 8 
.1~ 

• •• 21 
• .2:; 

.24 

Types of Changes • • • • • • • • • .28 
Company Finllllce. • • • • • • • • • • • Q. 
Check Liat for COIIIpany Coanandel"'ll. • .50 
Basic Record.!!. • • • • • • • • • • .52 
lXIty Rosters • • • • • • • • • • • • • • • .53 
General Rules for Keeping the Sick Report. .5S ; 
Organi zation Property. • • • • • • • • • • • '57 
Accounting for Property on T/BA ••••••• 59 
Acct'g for Post, Camp or Station Property •• 67 
Property AdjllBtmenta • • • • • • • .69 
Reference Texta. • • • • • • • • • .71 
Signal Supply. • • • • • • • • • • .75 
Radar Supply Lhle Organhation • • • .SO 
mereency Procurement. • • '. • e:J.. 
Catalpg. • • • • • • • • • • • • • .e6 
Stat ement of Chargee • • • • • .89 
P.eport ar.d Requiaition Forms • • .90 
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Caring tor Injuries. • • • • 
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Pig': on Communication 

?.ACIO CO!.O.!UNlC"'!ION 
Sound COll1lllunication. • ••• ' •• 
Radio CCGnunication, Section I • • 
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CamOiJn~e ; . • • • • • 
Erection of Fla-:'-Top6. 
Garnishing Camouf1 age Nets • 
Rules for CllDlo~aRe • • • 

•••• 192 

DEFENSE AGAINST CHEWICll WAF.FA..ltE 
C1a.s!lifiealion of Ga.ses •••• 
Shelters . ' •••••••••• 

VYron TRANSPORT 

• 194 
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• 2::.1 
• • 214 

• • 215 
• • 223 

Duties of the Prima.ry Partieo ••••••• 227 
Requirement!! for Efficient Operation • 238 
Road!!, Improved an(i Unimprovsd • • • 256 
Bridge:;. • • • ' . ' • • • • • • • • • • • • 260 

DEWOLlTIONS 
Explosive!! • • • • • • • • • • • • 270 
Use in Aircraft lIarrrlng Service. • 274 

ARlIJ.ME.'I'!'S, FOR A.W. UNITS 
Tactical Employment or.' the Different 

Weapons 0 • • : • • • • • • 

Care of FireaTlr.s in General •••••• 
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The "Handbook' for Radar Officers" is 8-inch by lot-inch manual size and 
is illustrated. The Commandant of the Southern Signal Corps School bas ex­
pressed willingness to provide an ~ividual copy to any organization down 
to battalions having real need for it for reference purposes. 
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FUNDAMENTALS OF CARR1ER COMMUNIICAT1tON,S 

Carrier telephone and telegraph equipment is being made available for 
both ta.ctical and fixed-plant military communications. Some of the extended 
anpli,cations rill be described in forthcoming issues of this publication. 
helirninary to this, however, it is felt that there ldll be interest among 
Signal Corps officers in a discUB~ion of the fundamental principles of car­
rier equipment operation. It is tneref'ore the purpose of this article, pre­
pared by Communications Engineering Branch, Amy Communications Service, to 
present such a discussion. Effort has been made to present the subject in 
a semi-technical fashion. Those desiring a more complete trea:c,ment of the 
the'ories involved are referred to "Principles of , Electricity applied to Te1e­
pho~1e and Telegraph," published by the Long Lines, Department of the American 
Telephone and Tel.Jgraph Company, and available in the OCSigO Library. 

The prinCiples involved in carrier ourrent transmission on land wires 
are similar to those involved in radio transmissio'n, in that in both methods 
of communication intelligence ~ transmitted by a Rcarrier" waTe whieh has 
been modula.ted by a voice wave or by the opening and closing ot a telegraph 
key. Wira transmission using carrier currents -was until reoently limited to 
relatively low frequencies. Now, with the commercial use of the ,coaxial ca­
ble over fairly long routes, wire transmission is carried on at what were 
previously considered radio frequencies. 

Carrier current operation is not new. It is interesting t.o note ".,hat 
in 1910-11 Jlajor Squier, later 1la.jor General Squier, ninth Chief' Signal Of­
ficar of the Army, conducted experiments with and obtained patents for a car­
rier channel operating over a short length of cable. Early experiments were 
c.ons'iderably ha.,'npered by the absence of a suitable gene'rator of high frequen­
cies. The advent o:f the three element vaouum.. tube with its properties of 
generating, amplifying, a.nd rectifying alternating voltages of various fre­
quencies gave great impetus to the 'Work on carrier currant transmiBsio,n. Suc­
cessful operation of carrier our'rent equipment was accomplished before World 
War I. 

The term "carrier circuitR is generally used t ,o indi~ate that the cir­
cuit is operating at a frequenoy above the normal Toice'-range. It has been 
found that for intelligible transmission ,of 8peeoh the telephone circuit need 
transmit only those frequencies between about -200-JOOO oycles per second which 
are genera.1.1y :referred to as "voic,e frequencies." It was found that telepaone 
circuits will satisfactorily transmit currents 0.1 frequencies well above the 
normal voice range (200-3000). If use is made of those higher frequencies, 
therefore, there obviously is a possibility of increasing the message carry­
ing capacity of the lin,e wires. Additional oircuits obtained by use of fre­
quencies above the 'voioe frequencies are called carrier channels. 

The number of carrier channels that can be operated simu.ltaneously on 
the same circuit depends on the type of line oonductors and the frequency band 
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which is required by each channel. This band width per channel u7 vary from 
about l70 cycles tor carrier telegraph to about 3000 cycles or more for car­
rier telephone systems. In commercial practice the number of channels per 
system varies from the single channel carrier system to the carrier systera 
which operates on ooax1 aJ cable and is designed to transmit nearly 500 mes­
sages simultaneousl,.. The mar'e commonly used are' the 3 and 12 channel tele­
phone and 12 and 18 ohannel telegraph s ,stems . , The Signal Corps has at this, 
time adopted only the single and 3 channel carrier telephone systems and a 
modified 12 chaDnel carrier talegraph systems. 

Opera.tion of the Carrier Circuit 

A simplified oarrier s1Bt_ of ODe ohannel 1s shawn in Figure 1. '0 , 

avoid oonhaion reference to oarrier obamlela will aean channels over aDd 
above the 'Yoioe channell that 1s, a :3 cbannel carrier 87Btem provides tor 
the nonaal voice channel pllUl :3 carrier o1rcu1 ts or a tetal of 4 telephone 
circuits. 

FILTER FILTER 

LOW FREOIJENCY LOW FREfJlJ£NCY 

FIG. I - SIMPLIFIED DIAGRAM OF SINGLE CHANNEL CARR'IER SYSTEM 

Referring to Figure 1, it is seen that telephones 1 and 2 are connected di­
reotly D7 line 1-8. Telephones:3 and 4 are also connected by line A-B, but 
through a modulator and deodulator. For aimpllc'it:r, operation of the car­
rier oircuit is aas_ed troll. telephone 3 to 4 OM7; act_liT a aodu.lator and 
demodulator would be used at both ends, thereby providing two-way operation. 
The hnction .r the modulator 18 to -lift· the voice current troll telephone 
3 above the frequency range of t.he current from telephone 1 and. -plaoe- it 
on the carrier current from the cs.rr1er generator. The actual prooess that 
takes place in the 'Ilodulator and d8llOdulator w:l.ll be explained later in this 
art1cle. 

At point A there appears the voice trequency current froll telephone 1 
and the current tram telephone 3 which baa been "shifted" into a higher fre­
quency range. The filters prevent the high frequency currents from telephone 
3 entering the oircuit ot telephone 1 and the law frequency currents froll tele­
phone 1 entering the oircuit of telephone 3. Currents from both phones are 
t ,ransmitted over the line silllultaneously. The message from telephone .3 is 
·carriedll by the carrier current over the line facilities. At point B the 
currents are direoted into the proper circuits by the filters; the low fre­
quency curreDt from t e1.ephone 1 flowing direot17 into telephone 2 without 
change, while the current from telephone :3 (on the carrier wave) enters the 
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demodulator. Here it is "lifted" off the carrier wave and restored to its 
original position in the frequenoy spectrmn. (2<»-3000 cycles.) Insofar as 
the subscribers are cone,erned, there is no difference between talldng trom 
telephones 1 to 2 or from telephones 3 to 4. If a second carrier channel ia 
added, the third voice currents would be -lifted· above the first carrier 
chamlel and this would be continued for each additional channel added. In 
the f'ollow.:tng, the steps involved are oonsidered in SCDe detail. 

llodulation 

lIodulation is defined as -to ""11' or inneat for the sake of expression.· 
Intelligible speech is pr,oduoed by raodulating, 1d.th the lips and throat J the 
air waves produced by vibration of the vocal chorda. )(odulation as applied 
to carrier telephone and radio u:'3' be defined as the process whereby curreDta 
at voiee frequency are ilIlpressed upon a carrie'r current or higher frequency. 
The carrier current is a single freque,ncy constant amplitude wave while the 
voioe current wave is practicall7 al-18 coaplexJ that 18, ot y&rJing aapli­
tude and containing frequencies ranging from approxilaately 200 to )CD) CJCles. 
Practically spealdng, the carrier current wave is .ned or moulded to aaaUllle 
the configuration 'or the voice wave. 'he voioe .... ve and umaodulated carrier 
are shown by Figure 2 (.) and (b) respeoti'Yely. The modulated carrier wave 
or the carri'er wave atter the voiee has been superimposed on it is sholm in 
Figure 2 (c). 

(A) MODUL A TlNG WAVE 

(B) CARRIER WAVE 

IllllI'l\lhillUllliwlllllillilmllll~IU~U!!lI~I_~!I~ I! I 
. . 1~~~~j"'~IIIIW~nm~'li~j~ 

(0) MODULATEO WAVE CARRIER 8 ONE SIDE-BAND 

,ijllllllll,!!!!I!L.I i ' ~III I!!',~~I' ~ ~~ 
~~rj, , I I r II . II (F) MOOULATEO IISIVE, ONE SIDE-BAND j 

, I (C) MODIJLATING WAVE CARRIER & 80TH SIDE-BANDS 

FIG. 2 L----___ _ 

Modulation JlJ/J.7 be accomplished by use at T&CllUDl tubes or other t~s of rec­
tifying devices. In radio eircuits n.CUUII tubes are COJIDloDl.y uae<i while ia 
recent wire carrier equipment the ftcum tee bas g • . nerall,- been replaced by 
the varistor (copper oxide reotifier) in the .odulator aDd deaodulator cir­
cuits. 
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'.cUlIa 'rube JIoclulator 

ID the Tacllla tube aodulator the carrier aDd Toice voltages are iJlpressed: 
on the grid circuit 88 ahqwn in Fipre 3. The grid bias is .ade aufficient17 
Degati ... to force the at.~ plate c~ d01lll to the lowr bend ot the plate' 

. curreDt-piAl Toltage characteristic curve, u shown in Fisure 3 (b). Under 
that c ODditioa the tube acta a8 a reotitier or JItOdulator since negative swing. 
of the a1tematiag eipal Tel.tagea O&\18e relatively 8II&ll changea in plate 
current c~ to the cO:"T88pond1ng positi," swings. The output current. 
in the plate circlilt· are, ..therefore, sOlD81lhat distorted ~ompa.red to the input 
TOltagea in the ~d Circuit, due to the non-linear relation that exists be­
tween grid Toltage and plat.,.curreDt under these comitions ot operation. 
Actually the lIOd.ulating pro~rti88 ot the .tube result from the interaction 
between applied. 'YOltagea (TOie. and carrier) which this non-linear relation 
introduces • 

~~[ 
~ 
CARRI£R (A) 

TEL TRANS. 

GEN£RATOR 

( B ) 

FIG. 3 - MODULATOR CIRCUIT 

Ref'erriDg to ftgure 2 (0) it i •• een that the output or IlOdulated car­
rier carrent waft ~ rather o4*pl.ex and 1 ta _y.lope rea_bles the origiDal 
Toh. waft. It is generally known tbat any coaplex wave may be resolTed into 
cOllpOJUWllt aiDe .. ves, COllBiatiDg of a base or funda_ntal frequency and 'Y8.rl.­
oua haDloDica or aul:tip1.es ot the flmdaeDtal. It aust be kept in mind that . 
the 'VOice current that fa aodulating or llixing with the carrier is compoeed 
of CQIIlpoD8llt l'requeaci .. which in this discussion have been assWIled to be be­
tweeD 200-3<X)O qcles per second. Therefore, each ccaponent frequency inter­
acts with or modulate. the carrier wave i:Ddependent1:r ot all other frequen­
cies and the wodnlated carrier waft shown in Figure 2 (0) is the result ot 
the carrier Pigare 2 (b) being .odulated by all o~ these frequencies siDmlta­
DeolJS1,.. Note tbat the e1lTelope ot the aocNlated wave follon the nriationa 
ot the Toice way. neue 2 (a). 

When two alterD&tiDg voltages are applied. to a vacuum tube operating as 
a modulator, the output current w1.ll contain frequencies other than those ot 
the applied Toltages. It the output waYe ia anal.yzed mathematicUl.:r by 
Fourier'. 'fheor_ or by laboratory aethods, it will be found that it conta1na 
the following !requemciea. Lettbg V represent the Toice :f'requeDC7 (or fre-
quencies) and C the .carrier trequeDCy, the freql18llciea present 'ri1l be. . 
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Frequencies in Grid Circuit 

v 
c 

Frequencies in Plat. Circuit 

V Voice FreqUDC7 
C Carrier FrequDC7 
2V 1'wice Voice FreqU8DC7 
2C Twice Carrier FrequeDCJ' 
C+V SlIII ot Carrier It Voice 
C-V DiffereDCe between carrier and Toice. 

For example, if' a 1000 0101. yoice .. ve 18 USlDled to M modulating a 10.000 
oyola caJTiar wave, the tollcnd..ag treql1eDCles 1Iill be present in the oatpnt 
circuit of the demodulator. 

Grid Circuit 

1,000 
10,000 

Plate Circuit 

1,000 
10,000 

2,000 
20,000 
1l.OOO 

9,000 

It should be obaerYed that with a cQltplex YOice waTe, as bas been as­
sumed, the tams C - V or C • V aean the carrier freCl18ncy" a1.Jm8 or p1us each 
component frequency of the TOice. Therefore, C - V is a band of frequencies 
as is wo C • V. These two coaponerrts oL the aod:alated waTe are 1mown as 
the • side bands, It the term C • V representing the upper side band and C - V 
the lower 8 ide band. It V is 200-3000 cycles aDd C is 10,000 C1Cles, then 
C + V will be the frequency baDd 10,200-13,000 and C - V will be the :tre­
quency band 9800-7000 cycles per secom.. Bote particularly that both aide 
bands contain the term V Witch .eans that both bave the same trequeDC7 raug8 
as the original voice although in a different posit.ion in the f'requency sp8c­
trllDl. This is equivalent to saying that either aide band coniaiDa all the 
intelligence contained in the -.oica .. ve before aodulati()u. 

Single Side-baDd Transmiasion 

It was stated "earlier in tbia article that the purpose o:t the carrier 
equipnent is to accomplish tramnussion of addit.ioul. ... sages oYer the liM 
.circuit at frequencies above the Tolce-treq1l8DC7 range. Therel'ore, the voice 
frequency currents in the modulator output are not transmitted over the liae 
wires. liso the lUDIlodulated carrier in the .od.ulator output contains no sig­
nal intelligenoe and for the present discussion has DO ftlue. HoweTer, a cur-­
rent of the same frequency &8 the carrier current in the modu1ator 11111 be 
needed :tor demodulation as explained later. The multiples of Toic. and car­
rier currents (2C and 2V) can likewise be .J1.1nated. Therefore, it all fre­
quenoies in the modulator output carrent, except those contained in either 
side band, ware el i.1 nated (by filtering) before transmi:tt1Dg the output cur­
rent over the line, the elements of the orJ.ginal speech would be preserved. 
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The 'choice or which side band is transmitted is detemined by design c,ons'id­
erations. 

An important consideration in connection with transmitting oBly one sid, 
band is that the frequency space required for the other side band is made 
available tor other channels. If' both side bands are transmitted, the fre­
quency width required per channel is moro than twice that ot the original 
voice and the frequency band required for the entire carrier system is there­
by reduced by using single side band trans~~.:i5sion. Figure 4 illustrates 
graphica.lly the "raising" of the voice band into another part of the fre­
,quency spectrum by modulation and the frequency band required for transmis­
sion of single and both side bands. 

An apparent exception to this practice u in the single channel carrier 
system where botll side bands are transmitted over the line. In this case, 
the lower aide band is n!~d for transmission ' in one direction and the upper 
side band tor tranmnu·s1.on in the opposite. However, since in either direc­
tion only one sid~ baud i~ transmitted, this is also single side-band opera­
tion. 

108001-- - - - - - ---- - - -- - VOICE AFTER 

13,OOOI---------------} UPPERSIOE8ANO } 

I ~:~gg f- _________ ~ ____ -=- CARRIER FR£OU£NCY MOOULAr/ON 

~ ~OOO f-- ________________ } LOWER SlOE BANO BOTH SlOE BANOS 

:::, 

~ 
~ 

VOICE BEFORE "'!()OUL A TION 
3 10 00 .----------------} 

AND AFTER O£MOOULArtON 
200.-------------------

o ---------------------r I AI E 

FIG. 4 - FREQUENCY CHANGES DURING MODULATION .AND OEMO'OULATION 

Transmiasion ot Carrier Current 

Although demodulation (restoring the voice currents to their original 
freque'ncies) will be covered later, it JD&Y be stated here that a carrier cur­
rent of the same frequency is needed at the distant terminal to react with the 
side band to produce the original voice currents. The carrieir current froll 
the modulator may be transmitted over the line (it was shown that unmodulated 
carrler current (C) was present in the output of the modulator) or it may be 
generated locally, that is, at the dis.tant terminal or demodulator. 

Refe.rring tC9 Figure 2, it is readily seen that the energy contained in 
the wave coneisting of the carrier and one side band (d) is considerably 
larger than the energy in the wave containing one side band only (f). Since 
the cost of vacuum: tllbe equipuent is affected by the energy to be transmitted, 
considerable saving may be realized by eliminating t:le large amount of energy 
contained in tbe unmodulated carrier. The amplitude of the carrler wave ap­
plied to t ,he modulator is kept large compared with the v,oice wave :L'l order 
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that the _distortion caused by intermodula'tion of the various frequencies in 
the voice wave, which results in trequeDCies lJiag within the side baRd, _y 
be negligible. If copper oxide rectifiers are ded, the carrier voltage JlUSt 
be large compared to the voice to effectively control the .odulating action 
of the rectifier. The amplitude ot the voioe current after demodulation 18 
proportional to the product of' the aaPlitudes o~ the carrier aDd. side band 
currents applied to the deaodulator. Therefore, it the line attenuation in­
creases or decreases due to weather chang,as or other conditions, both tho car­
rier current and side band currents will be atl'ected in the sue ratio. The 
demodulat,ed voice currents .:ill, however, be increased or decreased as the 
square of that ratio, being af'fected by the change in both carrler and aide­
band currents. Ef'fecte of line attenuation are, there1'ore, reduced by trans­
Ili tt ing only the side band oyer I the line and generating the carrier current 
at the demodulator since the line attenuation does not affect the carrier 
wave applied to the demodulator. A further advantage of suppression ot the 
carrier in the line is elimination 0 f beat notes bet1l8en the carrier wave of 
a channel and the carrier of another channel which _1' be present by induction. 

It is, therefore, the general practice commerc1al.ly to suppress the UD­

modulated carrier and transmit onJ.y the frequencies contained in one aide band 
over the line c ircui t. 

Demodulation 

The carrier currents received at the distant terminal or demodulator 
are those contained in the side band which 11'88 transmitted. Assuming that 
the lower \side band \wSJ) transmitted and the same carrier (10:;000) and voice 
(200-3000 ) frequencies, the c'urrent received at the demodulator 'Will lie in 
the frequency band between 70<X>-9800 cyCles. These currents JRU8t be restored 
to their original position in the [reque'Dcy spectrum be:fore reaching the sub­
scriber. This is aecOilpliehed by demodulat-ion or wbat m.ght be called remodu­
lation. Her-e, as in the aodulator at the sending ter-1na1 , tllO voltages &re, 
applied to the grid of the daodulator, being in thia ease C (carrier) and 
C - V (lower side band). instead of the V ('YOiea) and C (c&rr1er) in the modu­
lator. The daodulator i8 alao biased negatiTel,.. to produce rectification or 
distortion and using the 8_ reaaoDiDg as lmder -od1ll.ation the f'ollcnriDg tre­
quenciee will be praeat ill tJa. grid U1d plate circuits: 

Grid Circuit (Input) 

C - V the impressed aide band 
C The carrier f'requeDCY 

3-6 

Plate Circuit (Output) 

c-v 
C 

2 (C-V) 
2 C 
C • (C-V). 

2C-V 
c - (C-V). 
c - C+V or V 

!1le aide band. 
Carrier l'requency. 
Twice aide band frequency. 
Twice Carrier Frequency., 
Sua of' carrier and side 
band. 
Dit1'erence between aide 
band ~d carrier or 
ORIGINAL VOICB. 
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It will. be noted that the voice currents have now been restored to their 
original position of 200-3000 cycles and their trangjasion at catTier fre­
quency is no longer of iaportfllC.8! It ia necessary nOW only to remove all 
frequencies in the .odulator- output -circuit other than the original voice 
frequencies. This i8 readily accomplished by use of a low pass filter which 
passes only the currents up to about 3000 cycles and. excludes all frequencies 
aboYe that value. After demodulation the voice currents are the same as the 
ong' nal currents 'Which entered the aodulator from the telephone. 

Suaarlzing, .... find that the voice currents of 200-3000 cycles were by 
modl1l.ation -li.fted up" aboTe the normal. voice range and placed on a carrier 
current of 10,000 cycles, ~r8fl8titted OYer the line wi,res in the frequency 
range 7000-9800 cycles (lower .aide band) and by demodulation or rtaOdulation 
-lifted ott"· the carrier and restored to their original position in the fre­
quency spectrum. 

Tbia treatment ct the tUDdaaentals of carrier systems will be ,concluded 
next. aonth 1I1~h • discussion of carrier suppression, filters, 2- and 4-wire 
8)'8tess, etc. 

NO, 10 OR. 
LARGER WIRE 

OOTTIEO LINES 
.t.LT 'EANATE 
POSI T : ON 
O'f aENO 

,:),;c 

OV ... L OR 
.ELONGATED HOLE 

An installation recently 
'WaS made by the 904th Signal 
Depot Company, Avn., which re­
quired that wires be placed a­
long a br'ick wall of a new 
building. Since difficulty was 
encountered in using standard 
bridle rings, this organization 
imprOVised a r~ of somewhat 
different design which proved 
to be simple to make and to in ... 
stall. 

In the event that other or-
ganizations may encounter simi­

lar difficulties, details of thE! improvised ring are presented be­
low. This ring offers an advantage over standard type rings PF-73, 
-74, -75, and -76, with anchors, under- cert,ain C ondi tions where 
soflt _onry is encountered. 
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SIGNAL CORPS 
WANTS 

1- 10K WUSED T,RANSMITTERS 

The Signal Corps would like broadcast station OWilers 

who have broadcast trarusmitters of from 1 lew to 10 lew tor 

sale to forward details to its Philadelphia Depot where a 

register of such equipment is to be maintained. The pur­

pose of this reoord is to enable the Signal Corps to quick­

ly initiate purchase of such equ1paents as the need arises. 

These needs are rather extenai va and frequent inasmuoh as . 

the Signal Corps not only serves as the procurement agency 

for radio equipment for all branehes ot the Army, but on 

occasion for our allies and for other government departments. 

This situation is here being brought to the attention 

of readers with the request that ilrl'omatio·n be passed along 
/ 

to any like17 prospects with whom toy 1187 be in contact. 

Information on equi~ent available for sale should be 

forwarded to the &lergeney Purchase Section, Philadelphia 

Signal Corps Procuraaent District, 5000 Wisaahickon Avenue, 

Philadelphia, P'enns:r1 vania. 
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EOUIPMENT COORDINATION 

DIRECTIVE FO~ARDED TO THE SIGJl1L CORPS BOARD 

Date ,'0 . .. 
6 July 19-'3 S36 

7 Ju1y 1943 537 

7 July 1943 538 

Subject 

Earth BoriDg Equ:1p18nt .for Tact1.cal Us •• 

Investigation or l.i Man'. Satety Straps. 

study or Tactical. B.plo,aent or Wire ee-u­
nication cbariDg Korth .l.trican Opera'tiODB. 

SIGNAL CORPS BOARD REPORl'S APPROVED BY THE CHIEF SIGIAL OFFICER 

Signal Corps Board Cue No. 521 - Rtrl.n Repellent Clothing. 
Approved 16 June 1943. 

The Signal Corps Board was directed to te8t articles of nswly deTeloped 
rain repellent clothing including Raincoat with Parka Hood) BaiDshirt, Knee 
Length; Poncho, Synthetic Resin; Rainooat, S:ynthetlc Resin, and Raincoat, G.l.J 
to determine the ~uitabllity of designs and Jl&t~rials for use by Signal. Cerps 
troops. 

The Case deaJ.a entirel,. with testa of the blperrlous type of rain repel­
lent clothing, which is rendered repellent agaiDst wind and. rain bT reason o~ 
impregnation of base .f'abric material nth Talcanised natural rubber, TUlean­
ized synthetic rubber, polymerized plutic, or axidised oils. 

The it8J18 tested were developaent lIOdela proposed. .. smstitutes tor 
Raincoats, Rubberized. A shortage of rubber liaits the procurement o~ this 
item. Reports.from 'the field indicate that the present issues or Raincoats, 
Synthetic, Resin-Coated and Raincoo,ta, OU Treated, are less satisfactory 
than Raincoats, Rubberized. 

The Signal Corps Board recOJllmended that I 

1. The Signal Corps representatives to the Quartermaster 'Technical 
Committee be instructed to disapprove standardization at Raincoat, with Parka. 
Hood; Rainshirt, Knee Length; Poncho., Synthetic, Resin-CoatedJ Raincoat, Syn­
thetic, Resin-Coated, Test Model. 
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2. The Quarteraaster General be notified that the Signal Corps 
. recoJlDlends that deve10paent be continuea. in the direction of producing: 

a. A raincoat Jl&terial which does not soak up _ter on its 
exterior aart&ce<. . 

b. A raincoat design embo¢ng greater shoulder freedom at 
antpit (construction sbdlar to G.I. field jacket); new collar construotion 
to permit watez-tigh~ness at throat (use of a drawstring or strap arrange­
ment suggested) J protection .against the entrance of water into the pockets, 
or if this is not feasiM.s. ~.JIal.l dru-nag.e :eielets at b.ottom of raincoat 
pockets to pe·nait cGUeet:ed water to d~i:.rl down outside of coa.t; and grea.ter 
strength of but tons and butt.ORAoles. 

Signal Corps Board Case No. 522 - Methods of Tying Field Wire. 
Approved 25 June 1943. 

Reports from observers in the field indicated that u1l8at1sfactory serv­
ice had been obtained from Field Wire W-llo-B under certain conditioll3. It 
appeared that methods of ilUltallation and support of this wire aight have 
been at fault. 

The Signal Corps Board was requested to study methods of tying field 
wire employed by the iray, with a view toward reco1l1llending the most Buitable 
aethods of uking field wire tie. iaTol ring the use ot Wires lr-llG-B, "-130 
and d.velopae~t t ·ype a long range tactical, "Wire .-143.· 

The Si~ Corps Board sent observers to the Officers t and· .. Enlisted lien t s 
Sohools at Fort llonmouth to note aethoda ot instruction in wirt( '~y1ng. Ex­
perimental ties were also subjected to laboratory and field tests under vari­
ous oondi tiona of heat, aoisture and strain. 

The Board concluded that the present methods ot tying Wire .-130 are sa­
tisfactory. However, under certain conditions of heavy strain, temperatures 
o~ above 100 degrees F. J and c,ontinued exposure to th,. el8ll8nts, present 
methods of tying Wire W-11o-B are not satisfactory. 

The reconmendatioM in this case are th&tr 

1. No change be aade in existing traini.bg literature concerning 
methode ot tying .fr,e .-130. 

2. Using the information contained in Inclosure No. 1 &8 a guide J 

a training circular be prepared and diaaem:illated to troops which shall in­
clude instructions for the preparation or the Buket Hitch tram !ringle strands 
of scrap lengths of Wire 'W-Ilo-B, and tor its u.e &81 

a. in aerial tie for Wire lJ-llo-B under conditions of extreme 
heat, long spans, heavy rlnd or sleet loading] 
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~. As an aerial and ground tie for larger field wires and for 
field cables. 

3. The Signal Troops Division be, directed to institute training 
in the use of the Basket Hitch for Wire W-ll~B and larger field wires, and 
for field cables as soon as practicable; and to include the instructions con­
tained in the training circular in the next revis ion of FM 24-5, "Signal. Com­
munication. " 

Signal Corps Board Case No. 516 - Service Test of: Wire W-143-T5 and Wire 
W-143-T6. Approved 28 June 1943. 

The use of two pairs of either Wire W-143-T5 or Wire W-143-T6 is pvssi­
ble as a substitute for a single spiral-four facility. The Signal Corps Board 
was directed to supervise a service test to determine their suitability as a 
supplement to long range, carrier f'requency Cable WC~548 (Spiral-Four). 

Wire W-l43-T 5 consists of a duplex rubber il'..5ulated pair J utilizing 
stranded copper conductors equivalent to No. 15 A.W.C. The parallel pair 
is shielded with paper backed .foil and coyered with a weatherproof cotton 
braid. Wire W-143-T6 is similar to Wire W-143-T5 except the conductors are 
of solid 15 A.W.G. copper • 

. Wire W-143-T5 and Wire .-~43-T6 were tested by the 93ot.h Signal Battal­
ion in collaboration with represeDtatives of the Signal Corps Board, Eaton­
town Signal Laboratory, and Bell Telephone Laboratories. 

One circuit of each wire was laid between Keystone A:nJy Air Field and 
Williston, Florida, a total. di8tance of 79 miles. A thirty-lli.le section was 
placed undergrouDd by means of Cable Plow LC-61, six JIlilea were aerial con­
struction, and forty-three miles were laid on the Bu~aee of the ground. 

The wi'res were tested with refer enc e to their ability to serve aa a sub­
stitute for Cable Assemblies CC-358 (Spiral-Four ) and as long range tactical 
lir'~::-~ 

'The recoJlllllendations of the Signal Corps Board a~e 88 tollows I 

1. No further consideration be given to the military employment 
of Wire W-143-T6 at the present time. . 

2. Wire W-l~-T5, proeured in accordance with present specifica­
tion, be recorded Wire W-l4,3-(Long Range Tactical Wire). 

3. Wire .-11.3 be standardized as Required Type, Adopted Type, 
Standard Article. 

4. The proposed 1fUitary Cbaraeteriaties for Connector for Wire 
.-143, appended to the report as Inclosure No.1, be adopted. 
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5. The Signal Corps Ground Signal SerYice be directed to. 

a. Develop a Connector for Wire W-143 in aecordance with the 
adopted military characteristics. 

. b. Continue developnent of a carrier loading coil system suit-
able tor penaDent installation in 'Wire "'-143 at the factory. 

c. InT8stigate the poesibi1i ty of .11.,1 Dating the web between 
conductors • 

d. Add· a suitable .qualize~r to Parts Lists tQr Telephone Ter­
minal CF-l, RePeater CF-3 and similar equipDent, and add instruetions for the 
use of th.e equalizer in appropriate Instruction Books. 

6. Wire "'-143, procured to meet immediate requirements, be sup­
plied in 5/8-mile lengths on standard Reel DR-5 with a .factory made midsec­
tion transposition splice at the 5/16-mile point but without permanently in­
stalled voice or carrier loading coils J and ~thout permanently installed 
end connectors. 

7. ·Nonloaded '-Wire .-143" be employed as an alternt.te carrier 
facUity to Spiral-4 Cable only where necessary. 

8. The m.ethods ot splicing Wire .-143 appended to the report, 88 

InclOlure No. 2 be approved. 

9. Pending· the availability of a auitable Connector for Wire .-143, 
voice loading be applied as required, utilizing Coil C-334 spliced into the 
circuit at S/s-.ue intervala. 

100 ·-·Pending the availabUi ty of a suitable connector tor Wire ... 143, 
test points be provided at a maximum interval of tive miles, utilizing Ter­
Jdnal Strip TM-1S4 h~ed in improvised weatherproof' sheltera. 

11. The 1l:1.11tary Training Branch be directed to publish a Technical 
Manual entitled "Long Range Tactical Wire, n using the following as a guide: 

Section 

I - General. (Including purpose and scope, related manual·a, de­
scription of Wire .-143, and use of Reel DR-S). 

II - General Transmission Considerations (including field of use, 
electrical characteristics, cireuit facilities, general tele­
phone and telegraph transmission capabilities, allowable cir­
cuit lengths, carrier frequency us·e, voice frequency us·e, 
methods of loading for carrier and voice operat~on, and use 
as an alternate carrier facility on Spiral-4 Cable). 

43 



EQUIPMENT 

III - Advanced Planning of Construction ·and Routing; Guiding prin­
Ciples. 

IV - Survey to lld Specific Planning and Marking the Route. 

v - Construetion on the Ground Surface. 

VI - Buried Construction. 

VII - Aerial Construction of Lines. (See recommendations in Sig­
nal Corps Board Case No. 522 anti tIed -liethods ot Tying 
Field Wire" ~ ) 

VIII - Maintenance of Wire Lines (including methods of splicing, 
use of tension bridges and equipment tor .aintenanee teams). 

IX - Electrical Testing and Fault Locating. (See approved Sig­
nal Corps Board Case No o 507 entitled "lnTestigation of 
Fault Location Equipment.-) 

x - Recovery of Wire. 

n - Repair of Recovered Wire. 

Signal Corps Board Case No. 525 - Frequency Calibrator BC-ll66-( ). 
Approved 2 July 1943. 

During the early part of 1942 it appeared that the requirements for fre­
quency Meter Set SCR-2l1, used in the calibration of Signal Corps radio sets, 
could not be met by the manui'acturers. It WSB therefore considered necessary 
to develop a substitute equipnent, composed of less critical aaterlals, and 
capable of being produced in large numbers within a liJrlted period ot time. 

Frequency Calibrator BC-1l66-( ) was developed as a possible supple­
ment. It is less accurate than Frequency Meter Set SCR-211 and alt50 less con­
venient in use. It produces extremely accurate test frequencies at fixed 
points separated by 500 kc, 100 kc and 10 kc throughout the frequency spec­
trum instead of continuously variable test frequencies. The calibrator is 
further simplified by the omission of equipment for monitoring the radiation 
from other sources, such as a transmitter, it being presumed that receive~ 
will always b'l available which will permit the calibrator to be used to ac­
curately calibrate tra.nsmitters. 

Six models of Frequency Calibrator BC-1166-( ) were obtained from Camp 
Coles Lab~ratory and tested by the Signal Corps Board. 

The maximum frequency variation over an ambient temperature range of 
minus 200 C. to plus 500 C. was 500 cycles at a frequency of 5,COO kc, an 
accuracy of .01%. At 1,000 kc, .room temperature, an average frequency devia-
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tion from that indicated by a secondary standard was observed to be 50 cycles. 
The instrument was slightly less accurate with the KC INTERVAL switch in the 
10 kc position than when in the 500 kc and 100 kc p08itio~. 

The signal output lev,:el on all frequenciu trom 100 kc to 5,000 ke was 
sufficient for realignment or calibration of rece! Ters .• 

The Frequency Calibrat.or BC-1l66~( ) wu found to be less oonwnient 
in use than Frequency Keter SCR-211-{ ) because it requires the counting of 
harmonics and interpolation between observed readings if a frequency not a 
multiple of 10 kc is required. 

The approved recommendations are tha"t I 

1. CCIIIIIlUldcation Coordination Divi8ion be directed to initiate 
action to recommend clusification of Frequency Calibrator BC-lI66-( ) as 
a "Substitute Standard Article." 

2. The Signal Corps Ground Signal. Service be directed to continue 
developaent of auxiliary power supply equipment tor this un:! t. 

Signal Corps Board Case No. 503, Part E - Development of Methods for Use of 
Cable !assmbly CC-358, Part E - Location 
and Repair of Trouble. lpproved 2 July 19LJ. 

The Signal Corps Board in Case No. 503 1IU ,' direeted to develop methods 
of handling, installing and recovering Spiral-Four Cable. Part E of this 
c~e cODSists ot a ~tudy of the material. submitted by the Bell Telephone Lab­
oratories as Bection VIII, Physical lIainte'naDce of Spiral-Four Cable Lines 
and Section IX, Electrical Testing and Fault Locating, of a preliminary Tech-. 
nieal Manual 11-369, Spiral-Four Cable. 

Th., aaterial. presentsd was checked and tested in ~he instailati,on, opera­
tion, and recovery of a l03-t1ile Spiral-Four Cabl. carrier facility bet1leen 
Dunne1len and Keystone Army 1ir Fielda, in the Ticinity of Gainesville, fia. 

The experience gained !.n the norida operations indicated the .need tor 
revision of the preliminary manual.- This W88 accomplished for Sections I to 
VII, inclusive, in the approval of the reports of the Signal Corps Board in 
Case No. 503, Part D, on 11 May 1943. The approval of Part, E completes the 
Technical Manual. 11-369 whi,:: h is now in the handa ot the publishers. 

The approved recOIlUIlendation i8 as' toUon J t .hat the material contained 
in Ineloaure No.1, appended to the report, be pubUshed and distributed as 
Sections VIII and IX of the complete Technical Manual 11-369, Spiral-Four 
Cabl,e, at the earliest practicable date. 

Signal Corps Board Cue No. 532 - Confidential. Approved 9 Jul,.. 1943. 
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GROUND SIGNAL 

TELEPHONE KITS NOW AVAILABLE 
FOR RADIO SET SCR-551-Tl and SCR-551-T2 

T'elephone modification kits have been prepc.:..red by the Laboratory for 
the several hundred each Radio Set SCR-551-Tl (Direction Finding) and SCR-
551-T'2 which were issued without telephone facilities for the operator. 
These set8 were procmred without this feature and issued to Army Air FOrcfOS 
units because of urgent need for tl".is kind of equipment. There were n'o 
telephone facilities originally included because at the time that the s ,etL! 
were designed it was not known how to avoid distortio1n of the radiatio'n 
pa.ttern due to the ve,rtioal telephone line necessary to reac~ the opere..f-~":l 48 

position in the tower. The purpose of including the ldt8 i. to provide fa­
cUities for rapid t .ransmission by telephone of direotion-finder bearings 
without giving rise to the errors ordinarily associated nth telephone lines 
in the vicinity of direction finders. 

This kit consists ofs 

1 Slip Ring Assembly 
2 Control Spring A~semblie8 
1 Junction Box 
1 Cable Support 
1 Junction Box Support (consists 

of 3 pieces of pine wood) 
1 Telephone EE-B-A 
1 Telephone Box' (to hold E~8-A) 

1 Vertioal Telephone Line 
(15 feet long) 

1 Chest Set Tn-I 
1 Headset HS-19 
2 Battelj" BA-30 
1 Set of Bolts and Nuts 
4 Instruction Books 
1 Chest to hold everything. 

These kits have been constructed on the bui3 of one for each SCR-551-Tl 
a.nd SCR-551-T2 and may be obtained by requisition from Storage and Issue Agen­
cy, Controlled Items Section, OCSi,gO. It iJ5 neoessary to include the serial 
number of the set on the requisition. 

RAnIO RECEIVER OUT PUTS ARE MODIFIED 
FOR HEAffiET HS-3<>-( } 

Headset HS-3O-( ), the nn all-purpose, high-effic~--,.llcy headset for 
use by ground forces, has an impedanc~ of 256 ohms. llo~'- ground radio sets 
have, on the other hand, output impedances of 4000 o~# tomateh older 
types of headsets and high impedance loud speakers. 

It is at pre.sent possible to use HS-Jo-( ) with such outpute by employ­
ing a Cord CD-605, or a Cord CD-604 plus Cord C~307-A" for both the CD-604 
a.nd the CD-605 contain a Trarmformer C-410, which has a high-impedance pri.­
mary and a 250 ohm seoondary. (See circuit nAn herewith.) 
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C) FUTURE SiGNAL CORPS GROUND RADIO SET AND HEADSET, SUNDA£lDlZED ARRA.NGEMENT. 

A ohange has been authorized in Re'ceiver BC-J12t BC-314, BC-342 and 
HC-344 (as manufactured by Fams1fOrth Radio and Televlsion Corps.) to pro­
vide both 250 ohm and 4000 ohm taps on the output transformers, to obviate 
the need for cords containing additional matching tra.ns .ro~ers. Leads fra 
the taps in tbe new output transformers will be brought to a terminal strip 
inside the set, and it- will be possible to eonnect either impedance to the 
phone jack. A reversible plate, lettered 250 OHMS on one side and 4000 OHi6 
on the other will be located near the pl,one jack or jacks,. and the exposed 
side will indicate which tap is connected. If a change in output impedance 
becomes necessary, the set ean be opened, tr..e change made, and the indicator 
plate turned to indicate the impedance provided. This arrangement 18 illus­
trated at ItBIt in the accompanying circuit drawing. 

Information as to the serial numbers of the !lets containing this modifi­
cation, and nomenclatures of other set~ which will inolude the same modif'ica­
tion, or thosewhieh will provide only 250 ohm irapedance output, will be re­
leased in the near future. Fort Monmouth Signal Laboratory has expressed the 
opinion that sets with the optional 250 ohm and 4000 ohm: impecianee outputs 
will be ready for distribution within the next few months. Eventually, it 
is planned to supply all ground signal equipment with the 250 ohm impedance 
output only as shown at "C... Loud-speakers with 250 ohms impedance will. 
also then be procured for use with such sets. 
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REPORT ON CAPrURED ENEMY EQUIPMENT . '. 

Suocessful advanoes into enemy territo~ have Tes~t_ed in our forces ob­
taining a number of enemy radio and wire equipaents for aDalysis and study. 
To facilitate the coordination of the~e inve:~tigations and t.o provide a source 
of teohnical information, the Captured Equipment Test Section was activated as 
part of Test and Maintenance Equipment Branch, Camp Coles Signal taborator,r. 
This section is to act as a clearing house for all work of this type being 
carri ed on by the Signal. Corps Ground Signal Service. 

The £ollawing items of German equipment have bean received at Camp Coles 
Signal Laborato.ry or Fort Monmouth Signal Laboratory: tank transmitter type 
10 W.S.C. and reoeiver type UKWEe, tank transmitter power supply 12 volts, 
4000 ohm receiver, spare transmitting tubes types RL-12P35 and RV-12P4000, 
hand-microphone, battery for pack sets, dynamotors types EUa and U20a3 (for 
tank receiver), a torn FuF pack transceiver and oertain other items. Metal­
lurgical and mechanical tests have been started on five of these. Frequency 
stability tests have been completed by Radio Colllmllication Branch, Camp Coles 
Signal Laboratory on the German tank transmitter type 10 W.S.C. and recei'Yer 
type UKWEe. 

The Battery Development Section at Fort Monmouth Signal Laboratory in­
vestigated the physical, chemieal, and electrical characteristics of the fol­
lowing three types of batteries: J. German ba.tt~ry type Sa-2B-3,8, 8. German 
Rulag miniature stora.ge battery with dry electrolyte, and a 1.65 volt Japan­
ese dry battery. The ehemical components of the Rulag Battery for radiosonde 
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FIG. 2 

equipment were detenrl.ned as illustrated in the photograph, Figure 1. This 
_battery seemed to show no unusual chemical or physical features and is very 
similar to the Ameriean lead-acid batteries utilizing sOlle form of siliceous 
material as an absorbent for the sulphuric acid electrolyteo However, all 
these German batteries seem to be made of ersatz material. 

Figure 2 shan an exterior view o~ a captured Japanese primary bat. t ery • 
Investigations of this showed it to exceed the Signal Corps specifications 
for the corresponding BA-15-A. This is thought to be due to the use of square 
bobbins (instead of the cylindrical type used in the BA-15-A) allowing more 
active material to be placed into the square s,haped bobbino The tests like­
wise. indie'ated a relatively high percentage of ir9n and a low percentage of 
total chlorides although large percentages of iron in the mix are usually 
considered to be detrimental to the life of the batteries. The manganese dio­
xide used was found to be very active. 

Investigations have been started on a German quartz crystal resonator 
or calibrating crystal. bY' the Crystal Branch, CCSL. Tests have been com­
pleted on the electrical capabilities. 

In the course of time, further investigations will probably bring to 
light many interesting and valuable points on the aechanical and electrical 
featm-es of theenemy's equipnent. 
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STANDARDIZATION OF CRYSTAL UNITS 

1Iillions of erystals are needed this year to equip the hundreqs of 
thousands of military radio sets spread over the w'orld's battlef'-ields. Crys­
tal. quartz is the only practical piezbelectric mat,erial for making these crys­
tals and the maj,or portion of this r,aw quartz is being imported from Brazil. 
As is the case with every critieal material, the supply is l1m1ted and accord­
ingly it becomes neeessary to make as many crystal units as possible trom the 
available quartz. 

During the past year considerable progress has been made in the stand­
ardization of crystal types and the reduction in the size of quartz oscillator 
plates. Many of· these changes haTe been initiated by the Signal Corps. The 
crystal industry as a whole has been extremely c'ooperative in these develop­
ments and much c'redit is d~e to the manufacturers for the results now. in ef­
fect. 

The Signal Corps' erystal program has also resulted in saving consider­
able amounts of other cn tical materials by the development of smaller ,and 
simpl,er holders. An outstanding example of economy ,in a number of en tical 
materials is the replacement of Crystal Unit DC-12-A, a 200 kc. calibrating 
cryetal, by its equivalent, Crystal Unit OC-24. Crystal Unit DC-l2-A had an 
oscillator plate about 5/8" x 1", and 54 other parts including an aluminUll 
cover, 9 steatite insulators, 11 brass s crews and a number of machined brass 
parts. '-The new Crystal Unit 00-24 has an oscillator plate 3/8" x 3/8", and 
only 13 other parts including a phenolic ' coTer, 2 brass ,screws, a neoprene 
gasket, 2 pins and 4 short pieces of wire. The simplicity of the new crys­
tals as compared with the older design is strikingly illustrated in the ac­
companying photograph. When the savings of critical materials effected in 
one crystal are multiplied by 100,000, the importance of these conservation 
steps becomes apparent. 

One o£ the outstanding accomplishments of standardization and reduetion 
o£ oscillator plate size has been in the crystals for the ultra high frequency 
sets used by the Army Air Force. The recently developed Crystal Unit CR-lA/AR 
is replaeing Crystal Unit DC-II, DC-16 and OC-26. DC-ll ,has plates 3/4" x 
3/4". The new Crystal Unit CR-l has thr,ee size plates: 0.4" x 0.5", 0.5" x 
0.5" and 0.6 tt x 0.5", the larger sizes being necess'ary for the lower fre­
quencies. The CR-lA/AR holder im much smaller than the OC-ll holders, and 
since millions of these crystal!! are needed, it is evident that the new de­
sign will result in the saving of great quantities of critical materials. 

It is reported that 'one manu:facturer fa using quartz which heretorore 
was -scrap .from the producticn of larger blanks, to supply 3/8" x 1/2ft blanks 
to another manufacturer who ~es them in the production of plated type crys­
tals. Utilization of this otherwise weste quartz is possible because of the 
small size of the blanks required. This is ' just one example of how the manu­
facturers are doing their part to utilise every possible 'bit of quartz which 
is available. 
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The w.:t1.aate abl Q~ the Signal COrp! :b to etaDdilrdize on three or 
possibly ' four '~jpe8 ' of cr.J8t,a1.a for all radio seta. !he sari.Dg of cri:tieal. 
materials ~ the reduction of -.rmractllriDg ef'tort, with :ita atteDdant eeon­
Orq in ..npower,· Jiake 'the Signal Corps cr,atal prograa a 'worthwb1le contribu-
tion to the war effort. . 
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lIanytraneportatloD 
problems are .J!lolTed with 
the devel0Jaent of Power 
Unit PE-182-( ), SOOI1 to 
go into production. The 
un! t has • capacit7 of 
10 lew, with 3-pbaae out­
put voltages of 120/208 
and 208/41.6 , with 4 wires 
tor utilising single p •• 
CUlTent,'. The frequency u 
60 c,cles. The engine __ 
ployed is a .tandard WU- . 
1ya • jeep" aodel. 

1'If0-PI~E POWER UNIT 

PO'WER UNIT PE - 182 - ( ) SEPARATED IN'TO aTS TWO CO'MPONENT UNITS TO FACI LlTATE 

TRANSPORTATION. AT TOP. ASSEMBLED AND READY FOR OPERATION. 

'rhe 1Ul1que leature ,0£ thie power unit is that the generator and engine 
are a<nmted on '.eparate bases for easier portability, and can be screwed. to­
gether upon arrival at their ciestination. It wu designed tor air-transport­
able use, but aay be used in other applications where an output of this order, 
is n ece.aery, but where the transportation of large unit. 1s a problem. It· 
u contemplated that the unit wi1l. be iS8ued only with Radio Set SCR-6S2-( ). 
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RESPONSIBILITY FUR SUPERVISION OF IHSTALLATIONS 

In accordance with AR 170-10, all Army Servioe Forces training activi­
ties at Clus I and C1as8 II installations are placed under complete control 
of the commanding general of the service comma.n.d, except for the promulgation 
of training doctrine, establishment of stude'nt quotu, and preparation of 
training programs. 

The Central Signal Corps Training Center, Camp Crowder, Missouri, and 
the Western Signal Corps Training Center, Camp Kohler, California, which were 
previollsly under t ·he control ot the Chief Signal Officer, are J therefore, now 
under complete control of t.he cOlIIII$Jldinggeneral of the service camnands, ex­
cept for those tra.ining actfrltiee mentioned above. The ·Eastern Slgnal COrp8 

Training Center, Fort lIonmouth, New Jeney, and the Southern Signal COrp8 

School, Camp riurphy, Florida. (Class · IV instaliatioD8), are still directly un­
der control of the Chief Signal Officer. 

FILMS ON PROPER USE OF TOOLS 

Films dealing with the correct use ot tools have been added to the nu­
merous visual aids available. Given to the Army by the Plomb Tool Company 
of Los Angeles, California, the films demonstrate the correct use ot common 
tool! and illustrate difficulties arising from incorrect practices. It is 
believed that in some instances these filmsll8.Y have specific application 
and fill a definite· need. 

They have been assigned official 'WD training film numbers in the nine 
series as follOWDs 

TF 9-2026 - Wrenches TF 9-2029 - Hammen 
TF 9-2027 - Pliers and Screwdrivers TF 9-2030 - Punches, Drifts and Bar. 
TF 9-2028 - Chis ela TF 9-20)1 - Hacks&1lll 

FILM STRIPS ON RADIO SET SCR-284 

The latest film strips produced by the Signal Corps inclUde a eerles of 
three on the Radio Set SCR-284. Thu serie.s wa.s completed with the release 
of FS 11-19. The following is a brief resume of the subject material con­
tained in each film strips 

FS 11-17, Radio Set SCR-284, Part I, Description. - Gives a com--

53 



MILITARY TRAINING 

plate description of the set showing typical installations, capabilities, 
component parts, accessories for field installation, safety measures and 
precautions. 

FS 11-18, F.adio Set SCR-284, Part. II, Installation. - Depiets the 
steps required for ground installation, the steps required to install the 
set in a cOllm8J1d truck and 8 evera! views ot installation in 'Yarious vehicles. 

lS 11-19, Radio Set SCR-284, Part TIl, Operation. - Deal. with 
processes required to tune the transmitter and reeeiTer to an assigned fre­
quency, the funct.ion of both a net control atation and a subordinate station 
and certain operation tips. 

Illustrated Instructor's Reference Boolca are planned for each of these 
three film stripe. 

PUBLIC.lTIORS 

The following new technical manuala ot partiClllar interest to the Sig­
nal Corps have been published since F1l 21-6 11&1 issued and _y b. obtained 
through regular A.djutant General. channels J 

F)( 1-46, Fighter Radiotelephone Procedures and Code, IS Kay 19.t.3. 
FY 24-11, Combined Operating S1gnah, 17 January, 1943. 
Til 11-235, Radio Sets SCR-536-.A., SCR-536-B, and SCR-536-C, 

14 Kay 1943 • . 
TK 11-403, Identification Equipaent PH-J8S., 12 May 19J.3. 
TM 11-404, Photographic DarkrOOll Equi}:8ent (Processing Equipaent 

PH-395), 29 )lay 19~. 
Til ll-J.05, Photographic DarkroCII Equipaent (Proc88eing Equi~ent 

PH-406, 12 Kay 1943. 
TIl 11-.447, (eyer TG-Io-J (Automatic, 60 cycles) and Keyers TG-1O-;.A., 

TG-Io-B, TG-IO-C, TG-Io-D, TG-1~F, 15 Kay 1943. 
TM 11-454, The Radio ()perator, 12 May 1943. 
Til 11-459, Instructions for Leaming International Morse Charac­

ters, 2 June 1943. 
Cl, TlI 11-615A, Radio Set SCR-609-A and Radio Set SCR-61O-A, 

20 May 1943. 

REDUCED QUOTAS LEAD TO CHANGES IN oes CURRICULUIl 

" number of important changes, occasioned by lowered quotas and the con­
sequent selection of candidates ~th a better knowledge of basic technical 
subjects, have been made in the curriculum of the Signal Corp3 Officer Can­
didate School at Fort Monmouth, N. J. 
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Basic Mathemati.cs and Elements of Electricity have been dropped from the 
basic course, since all candidates from the ROTC and Electronic Training Group 
who are now entering the school have this basic knowledge. The time saved 
will be devoted to pract.ical radio and wire work and to th9 technique of sig­
nal communication. This meas~e will tend to offset the ROTC and ETG candi­
dates' lack of field experience. 

Basic Signal Communication (Radio) and Bastc Signal Cormnunicat:i.on (Wire) 
have been dropped from the intermediate course and added to the basic sub­
jects with a substantial increase ~ the hours of instruction. In addition, 
the two days formerly devoted to the reduced distance command post exercise, 
which employs field wire, radio, and message center techniques, have been 
sm..tched to the basic course. The courses in Organization, Tactics, and Sig­
nal Communication of Larger Units, II, and Tactics and Technique of Signal 
Communication, I J have been expanded to utillze the time that has been made 
available in the intennediate course. 

In the advanced course, the tlro-day field exercise has been modified con­
siderably. The ditisioD, division rear, and three combat teams installation 
maneuver has besn replaced by a command post exercise of a corps and two divi­
sions in three successive position:;. This change enables a smaller number of 
candidates to instaJl. and operate more' extensive m,e'8sage centers and wire and 
radio nets, and to lay the longer trunks required for higher units. 

ENGINE AND CHASSIS LABORATORY IN OFFICERS I SCHOOL 

An engine and chassis laboratory plaY5 a vital part in the 6-week motors 
cours e given at the Officers' School, Eastern Signal Corps Schools, Fort )fon­
mouth, N. J. The work in this laboratory, cons:i.sting of mechanical operations 
on component units and 8.B8emblies of various types of military vehieles, cov­
ers the last two weeks of the course after the student 0 ffieers have been 
given instruction in vehicular operation and maintenance and the formation and 
conduct of motor movements. 

The aim throughout the course is not to make motor mechanics of the of_t 
fieer students, but rather to aid the students to better understand the prob­
lems confronting enlisted personnel engaged in motor transPQrt activities in 
the field, and to enable them to explain bot~ t.he HOW and WHY of preventive 
maintenance and pro~r operation. 

The organization of the training in the engine and chassis laboratory 
involved three general problems: scope of instruction, procurement of sup­
pli es and sequence of material to be covered. 

The basic requirement was to cover the work on Tehicle assemblies in 
76 hours in a building apprOximately 40 feet by 4D feet. The available time 
is devoted to th~ assembly and disassembly of certain vehicle components, 
trouble shooting on internal combustion engines in operation, and first eche-
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Ion ma.intenance of vehicles of the signal motor ?c::>l under simulated field 
conditions. All of this work is performed by the offic'er student under the 
supervision and guidance of qualified instructors, many of whom are either 
graduates of the Holabird Ordnance Motor Base or have had extensive civilian 
motor transport experience. 

Since the students were to work with actual parts, it was necessary to 
secure the full cooperation of supply officers of the higher echelons. Each 
officer student, however J must determine the source of all parts and supplies 
from which they would be procured under actual field conditions. 

In planning the engine laboratory, it was decided to provide a row of 
engines without such external units as the starter, carburetor, generator J 

distributor ,and the likeQ These engines are torn down and reassembled in 
order to fa.mili.arize the student with their nomenclature and priJ"lciples of 
construction. The precis.ion characteristics of internal combustion engines 
are emphB.5ized but detailed adjustments are not stressed, since this knowl­
edge is not essential to the duties the officers rill perfonn in the Signal 
Corps. Variou.s assemblies, 8uch as axles, steering cclUlilnS, tr~fer cases, 
transmissions, differentials~ etc., are mounted on wooden frames and benches 
to facilitate disassembly and reassembly by the students under the supervi­
sion of the instructor staff. 

After completing the work on dead engines and the -various assemblies, 
the stude,nt works on engines in operation. This work is probably the mOBt 
interesting since it 6ives the student experience in shooting trouble and 
tuning up actual operating mechanisms. Various types of artificial troubles 
are introduced into the engines by the instructors to be cleared by the stu­
dents. To ·terminate the course, the student spendB some time working on 
vehicles of the school motor pool under actual field conditions in the ca.pa­
city of a driver responsible for the maintenance of his vehicle. This phase 
includes lubrication, tire rotation, and similar duties to give him a better 
understanding of the problems which will confront the drivers he will event­
ually control as an officer. Throughout all phases of the co~e, problems 
of plarming and organizing instructional mat,erial are emphasized in order to 
prepare the officer-student for his later duties as an instructor of mo'tor 
transport personnel in a tactical unit. 

One of the major pr.oblems encountered in starting the course was the dif­
f'icul ty of securing parts and a~semblies. Since all available new parts are 
urgently needed to supply units in active theaters, salvaged parts 'Were \lS'ed. 
These were obtained from local supply and salvage officers, and, through the 
Second Service Command, from the salvage and reelamation units at Fort Dix, 
N. J., the automotive center for this locality. The parts and assemblies used 
had been surveyed or declared unfit for use. Frequent replacement of such 
parts is necessary but they are entirely satisfactory for training p~es. 

The success:f'ul development of the engine and chassis laboratory resulted 
from the sustained efforts of officers who were ingenious, aggressive, origi­
nal, and lfilling to do a lot of dirty work. 
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RESTORATION OF DAMAGED LINES 

The close coordination existing between Signal C~rps units in theaters 
of operation and the Eastern Signal Corps Training Center is demonstrated by 
a new phase of training being given to student officers in the Long Lfnes 
Outside section of the Officers' Sehool. 

Expertence in the fie!d has ahOlm that the problem of prorlding adequate 
communication facilities under combat conditions frequently mL~es it desirable 
to utilize commercial wire lines,. eTen though they BAy have been serioualy 
damaged by military action. C0n8equentl7, there is a pressing need for Sig­
nal Corps officers "Who are oompet~nt to plan and supervise rapid restoration 
of snch lines. 

In order to aeet this need~ the Long Linu Out8ide seotion of the Offi­
cers I School now devotes a part of its regularly II eheduled tiIRe to instruc­
tion in restoration of lines. This phase of the Gtrurs8 consist. of a demon­
stration conducted. by the ~tl"1lctors. On the bui~ of thia, the students 
later undertake various practical activities, working in orews under the di­
rection of student officers-in-eharge. 

The demonstration is given in the 110 area on a line which has been de­
moli8hed in SJ.:'I.oh a way that it appeans to have been destor,-ad with explo~;ive 
violence. While the line is being repaired by the in.etructors, the demorustra­
tion is des cribed to the clas. by the Senior IMtru.etor, who analyzes the 
methods being employed to restore the line to service in minimum time. Speed 
of restoration is stressed as being more important in this situation than 
quality of workmanship. The photographs opposite .. how the bToken line in se'Y­
eral stages of repair. 

Photograph 1 Bho~ the demolished section of the line before any repair 
work has been done on it. Note the broken pole J thy broken eross arm dangl­
ing in the wires, and the broken wire.s tYisted among the remaining good wires 
of the line. 

Photograph 2 shows the repair crew clearing the broken pole top and its 
attached cross arm from the remaining UDbroken wires c This i.e done first in 
order to have the unbroken wires free a~ soon as possible. These wires are 
then cleared quickly so that they can be 'W!ed to form working cireu1te alaOl!t 
iDmediately. 

Photograph 3 sho~ two i~tructo~ replaCing broken wires at an adjacent 
pole in such a way that working circuits are established as each successive 
pair is replacedo If this procedure is followed, some communication can be 
established within a very few minutes after the arrival of the crew at the 
break. 

Photograph 4 shows the resto·red line with all circuit.! back in service. 

Mter the students have received a week of field -training, they are re­
quired to restore service on broken lines along the Fort Monmouth-Fort Dix 
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pole line. This work is done under the supervision of student officers who 
are acting as officers-in-charge of construction crews on the day chosen. 

After nightfall, the instructor in charge of field work notifies each 
ore that a break has been reported at a designated point on the line and that 
he is to take his crew and ma.l{e the necessary repairs. There are previously 
set un breaks for each crew. The repair work is done entirely under black­
out c~nditionS, and each craw is graded on the speed with which it restores 
the circuit to service. The supervising instructor keeps a log in which he 
records the time required to establish communication and , to complete the res­
toration job 0 

TRAINING CIVILIAN TECHNIC rANS 
FOR AIRBORNE RADIO AND RADAR 

In December 1941, less than two weeks after our entry into the wart the 
Signal Corps called together in Washington representatives from service com­
mands, Signal Corps supply depots, and Signal Corps laboratories for a con­
ference on civilian training within the Signal Corps to meet war-time re-

f' quirements. At this conference steps were taken to inaugurate training pro-
. grams in maintenance of ground radio equipment and ground radar equipment. 
Thi3 training was undertaken by the signal officers of the various service 
commands and by certain of the signal depots, including those at Philadel­
phia, Lexington and Chicago. No concerted effort was made at this conference 
to provide a training program for civilian employees destined for duty with 
airborne radar or with development in connection with aircraft radio equip­
ment. 

In January 1942, the Aircraft Radio Laboratory established the Aircraft 
Radio Engineering School in a portion of the laboratory building for the in­
struction of a limited number of technicians for immediate duty in the few 
activities lIIhere the Signal Corps had airborne radar equipment in operation. 
As aviation radar equipment became st·andardized and maintenanoe demands in­
creased, contracts for instruction of civilian employees of the Signal Corps 
in the maintenance of aviation radar equipment were placed with a number of 
leading radio com~~ies who were then engaged in production of airborne radar 
equipment. This activity was transferred in June 1942 to the Signal Aircraft 
Maintenance Section, Wright Field, Dayton, OhiO, and it has been the means of 
arranging for the technical and maintenance education of thousands of civil­
ian employees f~r duty within the United States. 

The Aircraft Radio Engineering School, which pioneered in the instruc­
tion of airborne radar, soon expanded to o.ne of the floors of a building oc­
cupied by the Signal Corps in Dayton, Ohio, and ha~ continued to pioneer in 
the teaching of all types of aviation radio and radar equipment which are new 
to the Signal Corps or are not being taught on a quantity basis at contract 
schools conducted by the Signal Aircraft Maintenance Section. In addition, 
this school has been the source of aviation radio instruction for Army Air 
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Forces civilian inspectors, certain enlisted personnel from the Army Air 
Forces, and civilian personnel from the Aircraft Radio Laboratory itself. 
The Aircraft Radio Engineering School is the only known aotlrlt,y in the War 
Department that i8 qualified at this time to teach all types of aviation ra­
dio and radar equipment. It enjo~ this distinetion by virtue of' e108,e con­
tact with the development divisioll3 of the Aircraft Radio Laboratory where 
all types of new equipment are availabl& for study by the school inBtruotors. 

PRACTIr.AL STUDY OF REGULAR SIGNAL CORPS £QUIPME~T IS A PART OF THE 8 - WEEK GRADUATE 
TRAINING COURSE AT THE AIRCRAFT RADIO ENGINEERING SCHOOL, DAYTON. 

The December 1941 Confere,nee, although it did provide a basis for ground 
radio training of radio technicians, repairmen, etc., did not provide a course 
which might be- suitable for the instruction of personnel for electrical engi­
neering d1lty at the Aircraft Radio Laboratory '(the developllent laboratory of 
the Signal Corps for aviation radio equipment). The C'ivilian Training Sec­
t ,ion of the Offiee of the Chief Signal Officer attthorized the Aircraft Radio 
Labora.tory to prepare a trairrl.ng ~ourse ,outline to meet the indi rldual re­
quirements or the Laboratory-and, in F'ebruary 1942, this course was c_pleted 
and approved. Entitled "Under Engineer, Trainee (Aircraft Radio)," it pro­
vides ,:for instruction of civilian empl~yees at engineering colleges and uni­
versi ties for a period of 24 weeks (su 8-hour work days per weak) under 
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ESMWT (Engineering, Science, Management, War Training Plan), the college or 
university being reimbursed for tuition costs by the U.S. Office of Education. 

The first classes .ere opellE1d in fo"ur Ohio universities in April 1942. 
'1'~ese classes we·re composed of men but, as time went cn, with the change in 
the Selective ServIce Act to a minimum of 18 years of age, it was found de­
sirable to eliminate from consideration for training any m8~a students other 
than those exempt from Selective Service by reason of physical disabilities. 
The Aircraft Radio Laboratory was one of the fi~t activities to enroll women 
trainees for study in the field of electrical engineering and the young wom,en 
who have graduated from th:is COl!rse and are on duty at the laboratory have 
ju.'3tified th,) bB..~ is of their selection. They have proven to be capable of 
assisting professional and project engineors in technic-ll duties snli have dem­
onstrated. an ability to progress in this line of endeavor which has exceeded 
expectations • . 

The requirements for entrance to Under Engineer Tra.inee Schools have 
been maintained at a high level and where it has been found impos'sible to 
recruit young wamen for enrollment in schools in a certain locality, these 
schools have been dropped and new schools taken on in localities where there 
is a source of adequate training personn'3l~ As a result, schools have been 
discontinued at universities in thd Ohio area and new schools opened in mid­
western colleges, such &8 Missouri, Kansas, and Oklahoma. 

The course of 24 weeks is divided into three 8-week periods, embracing 
the following subjects: 

Term I - Algebra, Trigonometry, Slide Rule, Princ.;iples of Elec­
tricity, FJ.ectrieal Laboratory, 1laterial~ of Engineer­
ing, Drafting, Shop_ 

Te1"'.n II - PriIlciples of .A.ltern..attng Currents, Electrical Labora­
tory, Electronics, Electronics Laboratory, Elementary 
Conununication and Radio j Mechanics, Shop $ 

Term I!I - Radio Principles and Practice, Radio Laboratory, DC and 
AC Jiachinery, MaChinery Laboratory, Shop Practic~, Trans­
mission Lines and Radio Antenna, Specifications and Tests. 

ifter successful completion cit the course J the students are transferred 
to Dayton, Ohio, and a2jsigned to approximately eight weeks t additional in­
.tr~tion at the Aircraft Radio Engineering School. Here they enjoy their 
first conuct with Signal Corps radio equipment and put into practicll U3e 

the theory which they have acqutr~d at the college training school. Students 
completing this course have proven of inestimable worth to the Aircraft Radio 
Laboratory in its development activities. 

Through training such as that described above, exacting technical re­
quirements have been Jlet and competent and qualified civilian personnel haa 
been mad. available tor duty. 
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SHOULD lNSTRUCTORS 

PREVIEW TRA'INIING FILMS ? 

Important evidence on the Talue of film previswshas been received from 
the Visual lids Cooroinator at Camp Callan, California. - 1. care.tu.l record 
was kept of the instructors who attended fUm previews.- Later, all ins,truo­
tors borrowing films were asked to answer four questior~ regarding the use 
they made of each film. The following table shows the differences between 
the usa of t11m.s that were previewed and those that were not. 

Preview Io _PreTi .. 

No flo 
Yea, 10 ~r Yea No Answer 

140 , Was a Ql1iz gi ven a.f'ter showing 
the film? 73% 26% 39% 59% 

,- Was a discussion held before " . 
showing the film? 68% 32% 12% 88% 

3. W;:i...~ a discussion held a:t~ 
showing the film? 89% ll% 51% IJ1I> 

4. Was the film suited to the pur-
pose tor which it was used? 97% 2% 98% 1% 

The replies to Question 1 show that 73% ot the previewed filu wef1! 
followed 07 a quis, 'while 39% o:t the films not preYiewed were acoompanied 
by a quiz. Sildlarly, in Question 2, a discussion preceded the sbowing ot 
68% of the previewad tilJLcl and oDl1' 12% of the non-previewed pictures. For 
disou8Sions atter the tf.l., Question 3, the peroentages are 89 and 51, re­
s pect 1 .. 811'. The ditterenoes in Question 4 are negligible. The bigh per­
centages, however, probably reflect the taTorable regard that instructors 
'have for training filJlS in general. 

The results ot thu little study point to the conclusion that the pre­
viewing of iilJa!: leads to a more actiTe -and significantly better use ot 
training films in instruotion. 
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NEW MESSAGE CEN'TER NU,MBER SH'EET 

~-- - - - - - - - - - - - --~ -------------~-- --------- - ---- -~- -- - -

w. D., Sle. C. Form~' WAR DEPARTMENT 
SIGNAL CORPS, U. S. ARMY 

--
NUMBER SHEET 

(UNIT) (OROANI%ATION) (DATE) 

-..-: TO Tr . !lAD .. - ".... no NO. 1OI'D: TO TT """ "'.CUt ~ TO 

1 51 
: 

2 52 

3 53 

4- 54 

5 55 

& 56 

7 57 

..... ~L-..r 8 58 

~ 59 ~lI"---l.../' 

10 60 A r? /M, 11 61 ~v '1""""1;: 

~~V 12 ~r-""'"'v~ 
1 .-

131 
~ ~ 

,...- A..Ar-
~ 1"-'"-'-

14· .~V-~L.--' ~I..,.;" 
~ t"'-

~~~ ~"""'-- -:.. ~""" '-'" 95 
96 
97 
98 

50 00 
I IndilS&es DalDb~ bas M8D 11IIIld. 
X IDuicates meaace,baa beeD de1Jvered. 

~I 

(DATI!) 

Conourreaoe of the J.rrq Air Foro.. and. the J.rrq GrOWld Forces receDtly 
has been obtained in the adoption of a new .e.sage center moaber sheet to re­
plaoe the pr ••• nt Signal. Corps Form l~9. The latter will continue to be used, 
however, until the .upp.Q'is exhaU8ted. The new torm, designated War Depart­
.ent Signal Corpa 1'01'11 .0. 244, a reduced-sise clratt of which is shown above, 
was adopted .. a resut ot recOBIlelldaticms .rroa the field as coordinated by 
the C<mIIIllDication Coordination Branoh. It. primary purpose is to iDdicate, 
by staple clerical .ark:lJaga, the weight imposed on each agency and to permit 
better balancing of traffic loads ot uaiDg organisationa 0 

Only a JIin:1Jl1a .. ount of .as8age data . 'hould be recorded. on this lora. 
Suoh additional data as lIlay be required oan be obtained by an inspection o-r 
the _aaage center tiles. Howver, it was recognised that the needs of ,MS­

.age center. vary and space baa been provided on the torm tor the entry of 
fairl,. a_plete ... age data when desired. In order to provide .esaage cen­
ter personnel .. ploying the torm tor the f1r8t tae with a guide to its lUIe, 
printed inatmotiona will b. hrnished with each pad of to:nl8. 
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ND DEVICE PBOKISES TO IMPROVE MICA SITUATION 

The mica situation has been a subject er great interest to the Signal 
Corps tor a period of several months. llthough the Besources Branch of the 
Procuraent and Distribution Samce haa been eDCouraging a broad progr8.11. . 
of conservation by' Jae&n8 of 8ubs'\itution of alt.ernatea throughout this tiDle, 
and has beeD inatrusental. in replacing a. number of .lea applicatiOll8, the re­
duction of stock piles baa steadily increased. In the face of thi8 constant 
ciepletion i.e the rather paradoxical fact that there is .uch additicmal. mica 
which might be used, if 80J118 means 1I8re f'«:Jund to· overcome the prejudice a­
gainst stains which threaten to be iron, and frequently are, but which orten 
turn out to be harmle8s vegetable compounds. 

Inspection o~ mica heretofore has been by the century-old visual meth­
ods used. in hdia (Illdia baa for many years been substantially the 80le 
source of h:1gh-grade mica for capacitors)J whioh though suitable for the old 
fuhioned .Bea is hopelessly inadequate in the modern, mere stringent appli­
cations at radio frequency. A dUcouraging experience which further dia<tua!­
utes the traditional visual inspection is that occasionally after aloa has 
been caretull.y selected and then .f1.own all the yay back to this country it 
is foUDd to be worthIes.. Again, some heavily stained mica frequently makes 
capacitors which are on a par with those made of the best "cleare tl Obviously 
80me other test, which will more nearly predict the performance or the mica 
when made into a capaCitor, is needed. 

With this idea in Jlind a.nri. at the iIl5tigation of the War Production 
Board, the Bell Laboratories have developed a so-called nQ Kater" which 
gaug •• the quality of miea test samples in terms of the RQ_ (or its reoipro­
cal, which is the power factor). Such a mater gives an approximation of the 
quality of the aiaa sample under actual operating conditiona and. ill prophetic 
of the unner in which ,it will actually perform. wen made into a capacitor. 

/'/ 
// 

Preliminary ~sts baTe shawn excellent correla.tion between the indicated 
quality of samples and capacitors built therefrom, on extreme grades ot good 
and bad mica, but les8 correlation on intermediate grades in whieh the final 
capacit.r might be either better or worse than predicted by the meter. Such 
departure from eorrelation in the middle grades might be due more to irregu­
lari ties in manufacture than to shortCOmings in the meter J irregularities 
which are swamped out by either extremely good or bad I .. ples. 

lfhile lIany such tests were JIl8.de by Bell Laboratories, the Fort IlonmQuth 
Signal Laboratories are running a thorough 8'at of conf'inaation tests. 

At present writ1ng it is possible to say that the meter employed in 
thea e new testa i8 a self-contained, batteq-operated portable instrument fo'r 
ll.5e either in the lield or laboratory. The nea sample is inserted between 
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plates provided and preliainary null adjU8taeDt~ made, after lIhich the lhter 
becomes direct reading, in terms of power factor or its reciprocal., nQ," at 
1000 KC. 

The results of tests, thua far, conf1r. the opinion that there is muoh 
domestic mica that aay be used. ROYSTer, the selection 8..t.,d grading required 
are of such proportions that proee8sing facilities aust be set up, hence it 
wLll require time for the capacitor manufacturers to put demutie mea into 
very tlxtens iV8' use. 

One immediate Ilppllcation ot the • .tar, hORver, lies in the preselec­
tion of mtca at foreign ainu t() olbrlnate the waste of t'""lying worthlesa aloa 
baok to this COUDtry~ 

PHENOLIC IUSIE 

; 'rlr the pa~t ten J08.H the u.gic .to17 of phenolic resins, together with 
other plastics.. has bSbD " spread acrea. the 001... of the daily preas, .a.ga­
~inos, and .ci~tifio journals. Raclio, e1.ock aDd Y8.nity cues, plastiC ~Tea 
and forkE, haIrlbag8, omAm-~nta, j8 ... :"J7, toilet artiales, bntona, textiles, 
hosiery, and OOuntles8 other household &nd fantom lISee ff>llowed in the ..&k. 
of their develoPRent and incr .... d KnOP."liKl«e of fabrication. 

tlith the c.dyent of phenolic resiDS fIftr7" braoh of the eleotrloal i.:1_­
try CaDlEJ into possession G~ Ii new and hiPl7 aAlapt,Ule _terial.. Tko ... of 
~rcelain and clay ~ulat$n J 'Rlc&Jl1s$d ~... &JMt Ilaa7 -crtal parta a .. 
found 1i":1bstitutions in plastics. B.r~ro Purl Barber, then ... 8C&roel.7 .. 
el$ctr1.cci gadget Oll tha OGauten O.r the d1M .teres that, did Bot iDTel.,.. tJa. 
~ e n f plut.1e :u."t.r-W-. 

A3 a result of laboratory ~ovGloP!MUtt aDd. eDCiMeriB« adapt,a\1oa, plu­
tlce haTe tGdAy aada poa8ibl~ th" bv.:!..ldiBg of .torqe oell.t that Ii.e ~h 
range and security to tho 1l0deI"B aubllarine. Soaecee ac •• aiel taat -the 
nati onal cOMumption of phanolic: resina dllriDg ta. lut uoade 18 1a d:i.rect 
ratio Uld indicative of th~ 8conom.e progreea ad. the olllltw:ral clnelopaeBt 
of a aation." 

One of the first organisationa to an.U it.elf o£ the aagic of pDuolio 
pla-tics us the Signal COrpl. 

Favored by bigh di-.leotr.1.e nlue, illperrlouaneaa to aoutU'e, re.u­
tee. to aolTenta, plastics had. been iBcorporated. in lmn~ of it_ of 81«­
nal Corps equi~ent, eTen prior to Pearl Manor. Ext_cled _e b7 t.he Sipal 
Corps had great17 iaproTed the aili iAr.r cbaractemtios of practicall7 all 
it... of air &Del wire oommnications. TAu did pheBOlie. oontrlb1lte to the • recol'nized auperiorit" at" equ:!pnent and to the readiDeaa with _ich the Sil-
na.! Corpe res poDded to its taak. 
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With the coming of war, however, phenolics took to the airl .Air Corps 
glider and trainer requlraents for technical pl1WOod. tor plane cOMtructiGm, 
plus .other JIlili tary applications of this prGyeD aturd,. materia) , processed. 
froa phsnolic resiM, added to the requiraaents ot practically e"17 otMr 
branch of the aervioe, brought an order - -Be prepared to out SicD&l Corps 
requinaems tor phenolics _ pounds. 1t Thi3 came at a time when the t@lllPO 
Gf requirements for radio, radar, and field communication equipment of all 
kinds was at a crescendo. 

The Resources Branch went into a huddle ldth R & DJ Facilities, and the 
Laboratories. The problem was posed. .ill went quickly to the taskl first, 
to bring in plms for ex:p&Dded production} and, second, to co.b the nation's 
res<rurC8e for an acceptable 8ubsti tute uterial • 

.All agreed that there Ihould b" DO sacrifice ot thG benefits that at­
tended the 1188 of .phenolic resina in Signal Corps equipment. The question 
or retooling necessary in the development of substitutes was ~e a subject 
or intensive study. PrecautioN ... ere taken to iaura against any letdcnm 
in prodaetion 8ch~u1e(J. 

R"port is nOlr made that worth1lhil& objectlY.s have bean ettained. New 
proouct1on has been brought in. Sho-ru.d disuter be met within anyone of 
these phenolic plants, the 8ub5titute8 are lmOWl1 and readied for uselJ When 
notice -n.8 served that substitution for, or drastic cut in, phenolic reuina 
in Signal Corps equipaent might be necessary, there 'Wu the "proverbial. 
gripe." But, phtmolic8 or no p461i.olics, tho Signal Corps will "Gat the lle13-
Nage through .. Ii 

ELECTRONIC TlJBPl) PRESEI'l' KATERUL PROBLEMS 

The "aat procm-ement program for c01Jllnmication e(}ui)aents , with the con­
current dem.and on faoilities for the manui'a.ctu.re of electronic tubee, brought 
with it s~rver2.l aaterial problems. The8e haTe led to extensive research by 
commercial and government laboratories in an effC'rt to C()1188I"V8 cert.:!.in 8~ 
.,1al cd ti.cu and strategic materia.l..s) and to develop sources of !Jubsti.t(.ute 
materia..ls both for use 1.n 6·1ectronic tubes and for uses in eompetirg end-1lBc 
require1llE:nta" Three of these :special ml.te~ials - tungeten, aolpdenum and 
tantu.um - have been clQ.f3~if'i.d as most critical from t.n.ft standpoint of 
fabricated material. supply J with tantalum suffering a shortage in n.atural re-
80urces of ore ... 6 weli. Each of the~e special materialstras placed under com­
plete allocation in 1942 lU1d it .. as urgently r..cammend.d to the services and 
comme!'cial interests that conservation and substitution lIleasures be initiated. 

1lo1ybdenlDl sheet 1JU first employed as a subati t\tt#e ter tantalum sheet J 

but, as thUs material became even more critical than tantalwn sheet, the tube 
aanutaoturers turned to the use of graphite 'Wherever possible. Va.-io'U.! IlCaM 

or UBl.ng graphite hay. been employed ill order to prorlde the desirable de­
gassLlg effect of tanta.lg at high temperatures. The prinCipal objectien to 
graphite anodes i.. that th~ exhaust ti..a3 cycle is c6nsidorably 1Bcreued~ 
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Carbonized Jrl.ckel and nickel steel anodes bave likewise been 8ueC8SS­

tnlly employed and approved in several tube types. Pure copper . of oxygen­
free t high-oonducti vi ty type has supplanted tantatum for anodes in certain 
special-purpose types, and a process has been developed for sealing copper 
anodes to hard glass (Honex) for wat~eooled and forced air-cooled type 
tubes. Niekel-plated copper, nickel-plated steel, and copper-elad nickel 
have been ,SUCC8SSta1ly emplOJ8d, as alternates for tungsten and molybdenum 
support rods for the internal structures of the tubes. The use of Kovar, a 
nickel, cobalt, manganese, iron alloy for sealing to hard -glaes, as a · suD­
stitute for tWlgsten lead-ins, will be increased upon the completion of a 
current expansion by the War Production Board in the aouree of supply_ 

An 1ndl1Stry-wide ealvage program has been undertaken which has resulted 
in decreasing material requests for tungsten, tantalum and molybdenum. In 
addition to lUnging .their 01IJ1 rejects, the tube manui'actvers are prepar­
ingto salvage a selected list of tubes that have failed in military field 
service, and to utilize canpouent parts in the fabrication of new tubes. 
Where miscellaneous pieces cannot be sal nged in this manner, they 1d.ll be 
shipped to steel .arlutactureI'8 for replacing ferro-tungsten and ferro-mol1b­
denum in steel, thereby .ffecting a saving in the ore supply which can be 
diverted to the JlAnufacture of the pure metallic tungsten and molybdenum. 

It i8 considered that the full e.ftect of the actions outlined aboTe will 
be to alleviate to a large degree the current material shortages until such 
time as expansions now in progress 118.1' be brought into fUll production. 

IDENTIFICATION SIGN FO'R BLACKOUTS 

From Signal Officer, He'adquarters 38th Infantry Divis ion, Camp 
LivingstonJ, La., comes the following: 

This organization has experimented with the identi­
fication sign described in page 55" Signal Corps Tech­
nical Information Letter No. 17, April 1943, and has 
made some modifications which are deemed 'worthy of your 
attention. 

In place of using a Single sheet of glass, we are 
using two sheets with a sheet of ordinary brown wra.pping 
paper between. By the use of dark paint the entire glass 
is then made opaque except for the desired lettering which 
is left unpainted. A refieotor trom an unserviceable 
fiashlight is bent oval-shaped and helps to diffuse the 
light from the light source. The sign is not visible over 
150 yards and can be read at approximately 100 reeto 
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RADIO COKYUJ[CATION FOR GERMAN l05-UK GUN BATTERY 

Recent information gathered frGlll Ge.rman sources refers to the radio 
ra.c titties that are part or the equipnent of these batteries. The equipDent 
consut. of two )Oo4att tranndtten, one Ilounted on an armored reconnais­
sance ear, the other on a truck 'When ~n the march, o'r near battery headquar­
ters while stationary. In addition a battery hu at least three portable 
transceiTera mom .. -Frits.- This is a two-u.n outfitJ one carries the 
transceiTer, the other, the accessories, batteries, and antenna. Each radio 
eet has two microphones, threat and mouth, with the latter generally pre­
ferred. The -Frits- radio set ia not a "walkie-talkie- but must be set up 
for operation. It has a range ot about 5.5 Ililea. The battet7 also has 
direction-finding equipnent. 

Tactical Ule of the Radio Equipnent 

The two 3o-watt sets are only used when on the u.reh. Then the armored 
reconnaissance car is sent out ahead and keeps in contact with t,he battery 
by radio. When in stationary position, it is stated that the 3D-watt equip­
ment was not WJ ed and that no radio net existed among the various batt'eries J 

oommunication being limited to wire telephone oircuits. 

Two advanced observation posta are set up by each batter,y. The forward 
advanced post is equipped with telephone and radio, the radio being used only 
as a standby. The forward observation post reports directly to the battery, 
and only in emergencies will it communicate with the other observer. Direc­
tion-finding equipment is theoretically to be used to locate enemy statioll5, 
but was also used in the Libyan desert by the observers to ·orient themselves 
in case they got lost or detached from their batt817. Under ordinary circum­
stances, so it appeared, the direction-finding device ~ little used. 

tJee of Codes 

Codes are used by the observers. The radio-station call .15 igns and fre­
quencies are changed flVery four hours. The call signs are made up of letters 
and numbers. The signal o,peratioD instructions conceming call sigD8 and 
frequencies are issued eTery three days. Ho authenticators are ned. It .1..8 
thought that changing call 8i~ and frequencies every :tour hours is sufficient 
signal security. All messages transmitted to the battery headquarters and 
all orders to observers are sent in a prearranged code. All points in view 
ot the observer, and the area in general, have previously been mapped and 
designated points given code numbers. As a result, the observer gives all 
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points mentioned in a report in code. Reference was here made to the fact 
that the sending of false messages by enemy troops either to the observer 
or to battery headquarters would be difficult. OlUy fire commands are given 
in the clear; otherwise, code is strictly used. The only exception to this 
is the case where the officer originating the message signs a st~tcment· that 
he wants it sent in the clear. 

The statement was made that cOMiderable trouble 1f8.S experienced becall8e 
the German radio equ1pnent was not watertighto It 1f8.8 felt the British equip­
ment was superior to the German in .this . respect. It usually took three daya 
to get a set baok when it was sent in for repairs. other than the equipllent 
getting waterlogged, no troubles were encountered. 

AXIS SMOKE CODES AND SIGNAlS 

From a South African source comes a memorandum on Italian smoke signals 
for cCllIDl'W1ication with aircraft, stated as applicable to German troops as 
well. The main advantages of smoke were given to be: 

Safe and easy handling; 
With good visibility it can be seen at 2,000 teet} 
Produces dense concentrations tor at least )0 seoonds. 

Five basic colora used are orange, violet, red, green,- and white. By 
using the fi"le colors in various pair cOl1binatioDS, a total of twelve di.8-
tinct and useful signals ean be aade. These are as follon. 

Own Troops 

Orange 
Ora1'€ e and red 
Orange and green 
Green 

Enemy Troops 

Tanks 

Red 
Red and green 
Red and white 

Violet 
Viol·et and red 
Violet and green 
Violet and white 
Violet and orange 

Own troope are here 
We are isolated - enay is behind 128 

Continue your aetiTe support 
We are advancing - we are attaelciD« 

- inereaae the radius of your action. 

Enemy is attacking 
!nanyattacking our rilht fiaDk 
!naT attacking our left tl&Dk: 

In_,. tanlc8 ill treat ,.t _ 
h_y tanka beh1lld us 
Enemy tub Oil our right 
Enemy tanka Oil our left 
Own tanka goin« into action. 
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The 21.4t.h Signal Depot Ccapany, affiliated with the Western Electric Co., 
begins active IIilltary tlllty 15 Auguat as directed by the Commanding General, 
Seeond 8ervic~ COJIlDl&Ild, and concurrently 18 to be organised at Camp Crowder, 
Ko., by the Commanding General, Second inIy. The authorised strength is five 
offi cen , rour warrant officers, and 182 enlisted •• n. . 

The 805th Signal. Service Company (les8 detachllents) was reorganized by 
the Commanding General, Second Service Command, 011 10 July, at the Bell Te1e­
plo).c,ne La.boratorie!l, New York City, with an authorized strength of 75 officers 
aJi.d 165 enlisted .en. 

The 76th Signal Company, .~om Fort George G. Meade, Md., to A.P. Hill 
Mill tary R~~ervation, Va. J for a t_porar:r ohange vf station. ! nGlf perm.t1-
nent st,tion will be annoano,d. 

One l-KW :rixed Radio Station Te .. and one 3oo-:1'att Fixed Radio Station 
Team, 2 Jul,., from the ~4Bth Sipal 'l'n.ini.ng Battal.ion, Camp Crowd.er, Mo. J 

to the newly activated 974th Signal Service Companl, Camp Crowder. 

DISlWIDED 

The 15th Signal Radio ltUStailation Team '(Type .1), 10 Jul,., at 1Iiud, 
norida. Personnel and equipaent were transferred to the Southeast Sector J 

hwr Coamnications Service. 

P..EORCWIT7.ED 

The 690th Signal .A.irel'"8.tt Warning COIIlJ?&lV, 25 JUDe, without change of 
st .~tion or assignment. The a\...~horiz9d strength is eight orne.ra, three war­
rant officers and 131 enlisted men, inoluding two gfficere and II enliated 
men, attach€rl medical. 

The 762n~~ lircrart Warning Comp8.lll, 1 July, with an. authorised 
~trength of 17 of.ficers, five warrant officers and 380 enliated aen, includ­
in.~ two offioer8 and 21 enlisted men, sttaehed _dical. 

The 551st Signal Aircraft Warning. Battali"n, 10 JulT, without change or 
station or assignment. The authorized strength is 37 officers, 10 warrant 
officere, and 634 enlisted men, including tour officers and )8 enlieted Mn, 
attached medical. 
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~IGN1TED 

The 669th Signal J.ir~ratt Warning Siting and Testing Company was reor­
pnised, 20 Jul7, and redesignated as the 669th Signal Aircraft Warning COlI­
~. Concurrently, the 659th Signal Aircraft Warning Siting and Testing 
CoiIiji&ny .... diabanded, and all personnel and equipment were transferred to 
the 669th SAW Compa.nz, Western Defe)l8e Command. 

The lloth Signal Coapany has been redesignated as the lloth Signal 
PlatooD, effective 15 July 1943. 

REASSIGNED 

The following units were relieved of their present assignments and u­
aiped to the VII Corps, effective 16 July' 69th Signal Company (from IV 
Corpa ), Caap Shelby, )(iss.; 87th S~al Company ( from III Corps), Camp lie 
CaiA, Jlias.; 99th Signal Company (from XV Corps), Camp Van Dom, Viss. 

The 659th and 669th Signal Aircraft Warning Siting and Testing Companies 
are reliwed .tro. their present assignments and reassigned to the Western De­
t.lUI. CoJalUJ1d. 

PERII1NENT CHANGES OF STATION 

Organisation From To 

Ilat Signal. COIJlp8l1Y 
246th Signal Operation CompanY' 
Bq. and Hq • Company, n Corps 

Camp Rucker J 11&. 
Camp Crowder, )(0. 

Chicago, Ill. 

Desert Training Center 
Cqp nlis, Ill. 
Fort Riley, Iran. 

ACTIVATIONS 

organisation 

42nd Signal Construction Bn. 
136I.t Signal Company, Wing 
1362nd Slgrial Compa.ny, Wing 
1363rd S1pa1 COJapany, Wing 
984th Signal Service Company-
985th Signal Service Colllp8.n7 
974th Signal Servioe Company 
571st Signal Platoon (!Ut Light Div.) 
112Sth Signal. Company, Service Group 
1157th Sig. Co., Serve Gp., llF S Dp 
1st to. 33rd Signal. Center Tsaas 
Hq and Bct Sqn., 6th Air Defense Wing 

Place 

Camp .ltterbury, Ind. 
Pinedale J Calif'. 
Pinedale, Calif'. 
Pinedale, Calif". 
Fort nix, N. J. 
Fort nix, If. J. 
Camp Crowder, Mo. 

Springfield, Ill. 
Camp Crowder, )(0. 

Boston, 1faa1l. 

Date 

Augut 
1 August 
1 .A.1lgWIt 
1 August 

Ju1y 
JulT 

10 July 
10 July 
15 Jul,. 
10 Ju1,. 
1 Jul7 

1S June 
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nAC PEBSONNEL 011 DUTY nTH THE SIGKAL CORPS 

Fort 1Iomaoutn, New Jersey 

On the 9th of Jul1'J 1943, 325 w.uc. wre reported .. being on duty at 
rort Monmouth, liew Jersey. TlWI WllC unit bas now been designated as the 
Wlie DetaobJIent, Eastern Sipal Corps Training Center, and pen annel has b~n 
assigned .. follOWBr 94 are beiq used in Adtrlnistration of the 15th Signal 
Battalion, 67 in the 803d Signal Battalion, 69 in the Post Ql[, 19 ir1 the Sta­
tion Hospital, 15 in Speoial Servioes, 5 .. Chaplaine t .Assistants, e in the 
Photographic Laborato17, 2 in the Post IxcbaJag., 6 in the Post Headquarters, 
9 in the School Headquarters J 1 in the Tra1 »1 ng Center Headquarters Jt 8 in 
the llotor Pool, and 24 as overhead. 

liar Depa.rUeDt Signa.l Center 

A total of .35 WllC auxiliari es are already on duty at the War Depart­
ment Signal Center, 31 beiDg assigned as tel8typewri ter operators and 4 .. 
code olarka. 

In oonnection with this group or Wlles there 1.8 & stGr71 

i'be tirst group of al1Xiliaries to report to the Signal Center ... 
composed of tour codeclerlal. Th87 arriftd at a time ... hen the lIoraJ.e ot the 
entire Signal Center waa at an extreaely low ebb, due uin17 to the pressure 
ot work, and the tact that the personnel Gli duty.... becoming dis couraged. 
When the tria, unU'onud auxiliaries -.l.ked in, they were i.rImediatslyassigned 
to their duties J with a fflf( brief' instructions giTC to them regardiDg the 
work they were to do and the part the SigDa]. Center played ila the war effort. 
The girls took oft their hats and .at down, tackliDg their machines ldth that 
well-kncnm dete:naiDation to Get the Message Through. 

As the officers tell it noW, within an hour after the arriT8l. of the 
WAACe, a subtle change took place in the organization. The completed work 
lIaS beginning to stack lip beside the w.uCs. They _re serious about the whole 
thing and were erldent17 cloiDg their level but, - and it 1I'U good.. Gradually 
the output ot the other aapl07H8 began to rise - they' weren't going -to be 
outdone ' by the WllCs 1 ADd by the end of the day, the records shawed an ama.s~ 
ing increase in prodllction. ?rca that day OD, there baa beeD a IItead,. ia­
prov_ant in both morale aDd. e:tt'icieDCY in the War Depa.rtaent Si«Ml Center, 
and a friendly-camaraderie between the Illes and the regular personnel of 
that organisation exiata. )(a7be it was the competition - er.ayb. it was 
the uniforal Whatever it waa, the officers of the Signal Center say that 
they'Te got to hand it to the WilCal 
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.llC. OR DCa? 

Although the Dftllpaper8 aDd the ne.reels are •• ing the abbrerl&tion nc 
tor the Yeaenfs irIq Corps, as a result of the tiDal approTal ot the 1 .. cre­
ating the Woaen t. irIq Corps .. a component ot the· AUS, the WOJHn t. irIq j,lIX­
iliary COrpi still exists, and 1Ii.ll continua to be referred to as the WllC un­
til the tomer la1r creatiDg the lI'oaen·. irIq j,md.1iar7 Corps expirea .. of 30 
Sept_bar 1943. In the •• ant1ae, all present Wlie officers and al1Xiliarie. 
lI.U8t decide whether or not they ... ant to beoCDe _bera of the WAC, ad pbJai­
cal. ex am1 nationa are required for all WllCs who have not had a .atistact017 
examination since 1 Ka:roh 1943. Physical standards baTe 'been aoditied to 
permit a IIi.nimla height of 58 inches J a miD:1JIua weight ot 100 poliDcla, aDd a 
JRinillwa vision ot 20/~, if correctib1e to 20/ J.D. . . . 

On the lst of Jul.,., 1943, it was stated that recruitiDg would teaporar­
ily continue in the lQAC, uiDg the .... forms and process ..... lomerl,., 
with the age 1ia1t., f'ro. t,...Dty-one to torty-tift.· Howe'Yer, Dew "US temu 
and instructiona tor recrtaiting will be uaued to pendt enliat.eDt of .... n 
between the ages of twllty &Del ttrty. .' . . . .. . . ... . -

WllC officers are to be cODTerted to AUS statu at the tilte · ottraaster 
of all 'BAC personnel - which "7 be uq t:i:ae between the first aad the thir­
tieth ot Septe.ber 1943. Th. Director ot the .oaenla Au.x:lliar7 Corp. CAll DOW 

be called Colonel Oveta Culp Hobby, WAC, but according to the latest n_ fr_ 
Ille HeadqUarters, she is the only bona tide nc in exiatence. So in spite ot 
the nnapapera, the7're still WUCsl -

HEll SIGfW, OORPS OFFICER REPLACEMENT SUB-POOL 

A Signal COrpl Offioer Re~oe_nt Sub-Pool was established at the 
Fourth Sa'nic8 CQlWADd, j,tlanta, Georgia, to proVide tor a aax:lJallll. of 25 01-
ficen who will be •• ,,1.gDeci to various duties tor a period ot 90 to 120 _,a. 
which will. h.rro..h th_ with background and experience to tit th_ tor staft 
dut.ies. J.i'ter .llf'tioiaDt on-the-job training to qualitY the for usipaent 
as staff' officers, they will be .ade anliable for suitable asaigmae.nta. 
So.e may be retained by the Fourth Serno. COIIII&Ild itseil in allotted poai­
tiG.,it nece.sarr. This pl&D is siai1ar to that DOW in el'tec·t 1ft the -.t­
ern Defenae C()II1IAnit, whereb7 a ..all rmmber of caretal17 chosen aen are giTeD 

suoh training and ... igDed acoording te the best iIlterest • • t the •• rnoe • 

.ARK! SPlCIll.IZKD !RA.IlfI1IG PROGlW( 

In accordance with the request b7 irIq Service Force., reTiaed 1944 re­
quiruents tot: the Am,. Speo:l&lised !raining Prograa tor Sipal Corps. pe.r8on­
nel have been 8ulDitted by Mil:ltary Personnel Branch. Inammch as there fa 
no troop baais at the present t:bt., the figures tor replac_ftt c011ld not De 
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too definite in character. App:ro.nmately 12,000 Signal Corps participants 
in the ASTP were requested, broken down into tour categories representing 
the courses which p,rta1n to SipaJ. Corps duties. 'l'wo basic courses appro­
priate to the Signal Corps were the Communications Courses, BE-4, for COlBDlU­

nioations speoialists, and the Coabustion Engine Courses, BE-3, for aotor 
transport personnGl. Advanced courses were the Electrical Engineering, EE-l 
Course, for more specialised COIIUIIllllications training, and the Foreign .Area 
and Language Studies, 705 Course, tor iinguistic special:Lsts. 

FREEZE ON APPOINTMENTS FRQII CIV!LIAN LIFE 

Around the first ot July deoision was reached to discontinue all pro­
curement of Signal. Corps officers trOll . civilian life, with the exception ot 
those secured through the affiliated plan, tOi:' a tsntative period of three 
months. This JaOVa was made in order to take stock of the Oyer-all situation 
pertaining to Signal Corps officer strength, and aT8.ilabllity of otficera for 
Signal. Corps duty. Until further notice, only affiliated applications 1till. 
be submitted to the Jlilitary Personnel JranchJ OCSigO. All other applications 
will be discontinued, and reuin as they were at the' time the suspension order 
was racei vedo 

SIGNlL CORPS ENLISTED PERSONNEL 

With the approval of ASF, 1lilitary Personnel Branch wi1.l call all civil 
service and non-civil. 8'ervice enlisted reservists to active duty by 30 Sep­
tember 1943. A total of 6,600 of these reservist. will be earmarked for and 
assigned to the J.rrq Air Forces. The intalcG of ·the Signal Corps Replacement 
Training Centers during the period 5 July 1943 to 30 September 19(3 will be 
such that all enlisted reservists, less the number eamarked tor the AAF, 
will be called to active duty and sent to the Signal Corps R3placel1l8nt Train­
ing Center~. Revised quotas to the service commands are being is·sued as a 
result o~ this deoision. 

TEMPORARY SUSPENSIO"N OF PROMO'l'IONS 

All promotiolU5 to the grades of Ka.1or, Lieutenant Colonel and Colonel 
have been temporarily suspended by the Chief Signal Officer pending a clari­
fication of the status ot bulk allotments tor installaticns under the juris­
diction of the Chief Signal Officer. Pl, ... omotions to the grades ot Lieutenant 
Colonel and Colonel have been further restricted with the publication otWar 
Department Circular 157, dated 9 July 1943,· which states that the time in 
giade required for eligibility for promotion to these grades has been extended 
from a minimum of 8 ix months to a nm .. JII:mn of niJle montba tor the grade of 
Lieutenant Colonel, and from. a minimum of six months to a m.i.niJlmn of t.Jelve· 
months in grade for promotj on to .colonel. 
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Alao stipulation is made that all ot:~icers reccmunended for promotion to 
these grades must have served in, and de.onstrated their fitness tor the p0-

sition for which promotion 1s recommeDded during a period of Dot 1eS8 than 
three l1onths. Each headquarters forwarding a recolllllendati on ror promotion 
to Lieutenant Colonel or Colonel aust also apecifioaJ.ly state in their in­
dors ement that there are no .tricers in sildlar grades located in Signal" 
Corps pool. UDder their j11l"!l.adiction who could till the pos1 tion for which 
recemmendat ion 18 made. 

All rec.aendationa tor proaot10Mto Lieutenant Colonel and Colone1 in 
the future ... 800n &8 the present SWlpellSion is lilted, 1rll.1 be forwarded by 
the SigD&l Corps to the War Deparbl.ent through Headquarters, .ANy Service 
Forces. 

,OFFICER PROMOTIONS 

The following promotions have occurred among Signal. Corps personnel 
from report. received dllrlng the period of 18 Jlme 1943 to 15 July 1943s 

Major General (Temporary) 

Harrison, William H. 

Promoted to Lt. Col. RA (Permanent) 

Clendenen, Clarenoe C. 
Corput, Rex Van Den, Jr. 
Gillette, Edward e., Jr. 

Born, Tyree R. 
Lanahan, Francis H. j Jr. 
Link, FAtgene II. 

lleade, hUlk c. 
ReDDo, James G. 
Tully, Terence J. 

Lt. Col. to Col. ('..,.rary) 

Gillette" Idard e., Jr. 

)(ajor to Lt. Col. (Tempora17) 

Brumbaugh, John Clark 
Case, BenllLrd 
Haller, George Louis 
Hotc1a1d.sa, Edwin Lyaan 
Iahler, George Everett 
Kelae,., John Eugene 
neinknight, Luter Ba,. 
lfullback J SolcaoD 
LaBrum, Jobn Barl"'7 
Luth, LoU. H8Ill7 

J:eedham, John Addison 
Richmond, Lawrence Pal:Iler 
Russell, John Howard 
Silmas, Preston Wolbert 
Slack, James Edward 
Soeurt, William Jobn 
Stadtler, George James, Jr. 
Tetley, Wll..tred Henry 
Watts, William lJalter 
WUde, Heh George 
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Promoted Jlajor RA _ (P.runent ) 

)(arch, Kenneth F. 
Larew, Walter Byron 

Captain to lIajor ('1'eaporary) 

Atwell, RGbert Brown 
Baker, WUliaa hac,Ott 
Baldwin, Clarenoe TrUIIan 
BailiDger, Lanll Harlan 
Belden, Ha.rr7 JoseJil 
BottUll, Edw.rd Lee 
Bot lilJa, Jolm RObert 
B07Jlt011, 1tctnrd Palen 
BJrn- , Francia Clair 
Cue, StUlley lae 
Cbr1alq, Wi) J 1.. H.i....? 
Cradd.ck, John Martin 
Crawford, Kel.ey Al8X8.1'lder 
Crosby, Joa.ph Franklin 
C,.., Alexander llo,.iu 
Deady, Willi. WAlter 
Dibbl. J Edward Fit.gerald 
Dlllow, Joseph ClietOD 
Do1ma, Walter W.,lun 
Dinger, Clarence Harrison 
Edgerton, .,111 •• haDIclin 
Fauth, Paul .Fred.r1ok 
Fort lID!8, W1llia Brooks 
Gau.tt, Idchard Ra;rb1lrn 
OeI'1l&1n, Le1li8 YiBaeDt 
Gibbs, Charl.. Woodrow 
G1l.u.n, 'l'urur-riP' 
Greenfield., Idnrd teeter 
Handen, ilaer .... 
Healy, Joseph Jerem.&h 
HerrleiD, _.1.,. Rhi nebeardt 
Holbrook, Paul IYerett 
Butt J Patriok D. 
IT.,-, llbert .1 .... 
libbe I St,-n, B-.ry 
Iraaer, frederick Joblt . 
11IIm, todd Ard.ell 

Lambert, JOIJeph S. 
tanham, ClJde Butord 
Li.,eher~ Ludwig Frederiok 
Long J WaJDe Eggleston 
Mann, Robert 1ieTi11. 
Kassa, Ern •• t Alred 

-. McDowell, Jouett Shearer 
)(cEvill,., Hartin .loa 
MeReal, Tilton Donald 
IIlnn1ck, Adrian .geM 
lforriaon, Lorraine O.lber8on 
lfiocolini J Jiario Bdw&rd 
OliD, stanley CarlJrle 
Parriah, ftatett !lDritt8ll 
Petenon, Lawrence JO"T 
Peterson, Lawrence LeR07 
Pettit, Dern lAr<YJ 
Poutre, Cliftord llu' 
Rens-, John "non 
Riggs, Clarence Bonnett 
RobiDaoD, B.rD&rd Cone 
Rohling, -!rthur ~ 
R7der, Elwood Prak 
Saibara, Robert 
Scheppach, May1_1] ian 
SteTel'l8 , Earl Ma,.ar.d 
stice, Jlarc Andrew 
r.nl87 J !rcla D. 
Tuxworth, Fr&Dk Idward, Jr. 
Van Haaften, IdRrd Clarence 
Yanko, Jo.eph hpat 
Vogal., Jehn haM] 1 D 

Wadnorth, J .. _ Alzed 
W.teOD, TUII' 111. 
Wetterauer, DoDald Oath.,. 
1Ibi tehoad, Joaepb Idgar 
1Ihithaa, straJV Jarl. 

Ycnuag, Williaa lIorri. 

1_ " .. ,., 
o • ! ;. J J' ,.-~' !' ,_ . i , .. ' . . ..:- •• 
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