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TYPE GO CARR IER CURRENT TRANSM ITTER-RECE IVER 

APPLICATION 

The type GO transmitter-receiver was 
designed primarily for carrier current relay 
operation . The relay circuits are arranged so 
that carrier is transmitted over a line section 
to prevent the tripping of breakers on ext ernal 
fault s .  All the carrier equipments on a single 
line se ction operate at the same carrier fre ­
quency so that when any one or more transmitt ers 
are energized , all of the receivers respond . 

Besides relaying , the carrier channel 
may also be used for one other of the following 
services : t elemet ering and automatic load con­
trol, remote tripping , supervisory control , or 
voice communication . The connect ions of the ad ­
ditional equipment required for these services 
are such that the carrier relays always have 
control of the channel . The carrier sets are 
equipped with a plug jack outlet into which a 
t elephone hand set may be plugged for point -to ­
point voice communication . 

CONSTRUCTION AND OPERATION 

The type GO carrier transmit ter-re ­
ceiver components are mount ed on a vertical 
panel ( figures 1 and 2) are housed in a weather ­
proof cabinet for outdoor mounting . The sets 
are identified as follows : 

Style #867499 for 100 -150 volt d-e . power supply 
Style #867500 for 200 -300 volt d -e .  power supply 

These sets contain all the component 
parts necessary for converting d-e. power into 
carrier frequency power ( 50 to 150 kilocycles) 
for t ransmission , and also for converting re ­
ceived carrier frequency power into d -e .  for 
relay operation . The transmit ter -receiver unit 
weighs approximat ely 95 pounds . 

The vertical panel is approximately 1 2  
x 32 inches and is hung b y  trunnions o n  the 
right-hand side . It may be swung open or com­
plete ly removed from the cabinet as desired . 
Looking at the front of the panel the variou� 
instruments and dials are identified by individ­
ual name plat es and on figure 1 by numbers which 
designate the component parts in the wiring 
diagram, figure 3, and throughout the t ext . 

Two shelves ext end from the rear of 
the vertical panel , one near the t op and the 
other near the bottom.  A shie la panel conne cts 
the two shelves and separates the transmit ter 
section on the left side of the panel, figure 2, 
from the receiver se ction on the right side of 
the panel . The location of the various compon­
ents mounted on the rear of the panels are shown 
in figure 2 . · The arrangement of parts provides 
good heat distribution and accessibility as well 
as the nec essary electrical shielding . 

A c omplet e  discussion of the operation 
of vacuum tubes in the transmit ter-receiver cir ­
cuit.s is beyond the scope of this book and the 
reader is invited to c onsult one of the many 
radio t ext books if a discussion of the princi­
ples involved is desired . Those who are suffic ­
iently interested to pursue such a study will 
find that the circuits involved in this t rans­
mitter-receiver are c onventional and that so far 
as possible they have been simplified by the 
omission of all unnecessary components . The 
Colpit ts oscillat or circuit is so proportioned 
that one -half of the high frequency voltage out ­
put from the plate of the tube is coupled back 
to the grid for excitation purposes . Since 
there is no d -e . bias voltage applied to the os­
cillator tube under transmission conditions, an 
appre ciable amount of grid current flows while 
this tube is oscillating . However , the same 

grid excitation voltage applied t o  the amplifier 
tubes causes a negligible amount of grid current 
because of the fixed d -e .  bias provided . The 
amplifier tubes are, therefore operating in the 
mode described as Class A operation . It is not 
necessary for the users of this equipment to be 
thoroughly familiar with the operation of this 
circuit, but such a knowledge will aid in secur ­
ing the best possible operation. Those princi­
ples which it is considered essential that the 
user understand are described in t he appropriate 
section o f  this book . 

The type GO transmit ter-receiver c on ­
nections are shown schematically in figure 3 .  A 
single oscillator tube Vl is used to generate 
carrier frequency voltage which is amplified 
either by two tubes V3 and V4 in the push-pull 
circuit , or if desired ,  by six tubes V3 to V8 in 
a push-pull parallel conne ction . The receiver 
circuit utilizes a single vacuum tube V2 . The 
oscillator tube operates in conjunction with the 
frequency det ermining circuits Ll , Cl ,  C2 and C3 . 
Direct current grid and plate voltages are sup ­
plied through resistor Rl5 and reactor L3 . Cap ­
acitor C4 is used to prevent short -circuiting 
these voltages . The carrier frequency voltages 
across capacitors Cl and C2 are equal , but of 
opposite phase , and are applied to the grids of 
the amplifier tubes through capacitors C5 and 
C6 . The ne cessary d-e . bias voltage for these 
grids is supplied through resistors R4 and R5 . 
The sole purpose of resistors R8 to Rl3 is t o  
prevent undesirable int eraction among the ampli­
fier tubes . 

The plate circuits of these amplifier 
tubes are c onne cted t o  the primary transformer 
Tl which is an iron-cored transformer operating 
at carrier frequencies . The secondary of this 
t ransformer is designed t o  supply a resistance 
load of any value between 50 and 500 ohms . By 
making the inductive reactance of the reactor 
and variomet er in the line c oupling tuner equal 
t o  the capacitive reactance of the line coupling 
capacitor, series resonance is obtained and the 
load on transformer Tl is a pure resistance . 

The secondary of transformer Tl also 
serves as an auto transformer for the received 
signals and supplies energy to the primary tuned 
circuit of the receiver formed by capacitor C8 
and inductance L4. This circuit , when properly 
adjust e d ,  is series resonant . The action of the 
neon glow prote ctor lamp V9 is primarily to des ­
t roy this series resonance when local signals 
are received so that the voltage across induct ­
ance L4 never exceeds approximately 150 volts . 
The current through the neon glow lamp is limit ­
ed by the relatively high reactance of capacitor 
C8 . 

The receiver se condary circuit c on­
sisting of capacit or C9 and inductance L5 del1v­
ers the carrier frequency voltage dire ctly 
to the control grid of vacuum tube V2 . This 
tube V2 normally ( stand-by conditions) has a 
sufficient bias voltage applied between its 
cathode and its grid so that no plate current 
flows. A received signal overcomes this bias 
and causes plate current t o  flow through the re ­
ceiver relay . The carrier frequency component 
in the plate circuit of this tube is by-passed 
by capacit or Cll and the direct current compo ­
nent passes t hrough milliamme ter M2 and the re ­
ceiver relay t o  the positive bus . 

The potentiometer resistor Rl is used 
to adjust t·he oscillat or and re ceiver tube volt­
ages to the proper values .  Cathode resist ors R6 
and R7 automatically provide the proper bias for 
the amplifier tubes . Milliammeter Ml is used 
to che ck the current output of the amplifier 
tubes . The cathode heater current is read by 
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TYPE GO CARRIER CURRENT TRANSM I TTER-RECEIVER 
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Figure 2 
Rear Views of Transmitter-Re ceiver ( Cabinet Removed) 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECEIVER 

TEST BUTTON 
CARRIER CONTROl 

RECEIVI:.K OUTPUT-

STATION BATTERY. 

CAEILE / CABLE / 
TO SWITCHB OARD TO SWITCHBOARD 

CABLE / 
TO SWITCHBOARD 

125 VOLTS d.c. SUPPLY 
5/.15 WATTS OUTPUT 

250 VOLTS d.c. SUPPLY 
10 WATTS OUTPUT 

250 VOLTS d. c. SUPPLY 
30 WATTS OUTPUT 

(REMOVE JUMPER SHOWN 
IN FIGURE 3) 

FOR VOICE COMMUNICATION MAKE THE ADDIT IONAL EXTERNAL 

CONNECTIONS SHO WN IN FIGURE 3. 
*CONNECT TO 220 OHM RESISTOR AT SW ITCHBOARD THEN TO 

POSITIVE OF STATION BAT T ERY. 

Figure 4 
External D-C .  Connections to the Relay Equipment 

the ammeter M4 , and is adjusted by resistors R2 
and R3 . These circuits are arranged so that 
either two or six amplifier ( total of either 4 
or 8) tubes may be used as required for a speci­
fic application . The power output with six 
amplifie r  tubes wil l  be approximately three 
t imes the value which can be obtained with only 
two tube s .  

Protective gaps as indicated on the 
diagram are provided to prevent possible damage 
from lighting or switching surges. 

Switch Sl and fuses Fl and F2 com­
pletely isolate the equipment from the power 
supply voltage except that the convenience out­
let PS -1 is still energized . Test button S2 is  
arranged so that it  normally shunts carrier out­
put milliammeter M3, but this shunt is removed 
when the button is pres sed to check the trans­
mitter . 

Point to Point Voice Communication 

Point -to -point voice communication is 
possible from the carrier set by plugging a tel­
ephone hand-set in jacks Jl and JlA. If desired 
a duplicate set of jacks may be located on the 
switchboard , or a desk-type telephone set locat­
ed on the station operator1s desk for communica­
tion from any of these point s ,  as wel l  as from 
the carrier set. It should be noted that com­
munication can be carried on from only one loca-
tion at a time . The connections are shown 
s chematically in figure 3· 

The modulating components of the car­
rier set are the microphone transformer T2; the 
relay Kl; the grid-bias re sistor and condenser 

Rl6 and Cl2; telephone jacks Jl and JlA; relay 
resistors Rl7, Rl8; and condensers 013, 014. In 
the 100 to 150 volt carrier sets the resistor 
Rl8 should be shorted out as shown in figure 3· 
When c ommunication is de sired,  the operator 
plugs his hand-set in jacks Jl and JlA and sig­
nal s  the distant operator by pressing the push 
button on the telephone set. This starts car­
rier by energizing relay Kl which closes its 
contacts lKl . Contact lKl connects negative to 
the oscillator tube cathode circuit thru termin­
al K .  Starting carrier rings the carrier alarm 
bell  at the distant station . Plugging in the 
te lephone hand-set will disconnect the l ocal 
alarm bell to prevent it from ringing during 
communication or when signalling the distant 
station. This is  done by the test jack JlA 
opening the bell  circuit terminals BC to -B. At 
tne completion of the predetermined communica­
tion s ignal the local operator releases his push 
button on his hand-set . The distant operator 
plugs in his hand-set and talks to the first 
operator after closing the push button on the 
hand-set . 

While the initiating operator is talk­
ing, the distant operator should listen but not 
close his hand-set push button . If both opera­
tors close the hand-set push button at the same 
t ime , communication is difficult because of a 
heterodyne signal being set up. The speaking 
operator only should push the hand- set button 
while talking and when he desires to l isten, he 
should release his push button. Then, the other 
operator should close his push button and talk . 

Closing the hand-set push button also 
energize s the telephone microphone directly from 
the station battery thru the .relay Kl ,  Rl7 and 
Rl8 . The relay contact 2Kl modifies the bias 
connection s  of the amplifier tubes by dis con-
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER 

ne cting the bias res istors R4 and R5 from -B and 
connecting them thru the secondary of the micro­
phone trans former T2 to the modulator grid bias 
resistor R l 6  and c ondenser Cl2 . This transfer 
increases  the osc i l l ator tube grid  l eak to ap ­
proximately twice its normal value and reduces  
the osc i l l ator output very s l ightly in order to 
produce the ne cessary bias to the amplifier tube 
srids . Modulation by the gri d bias variation 
me thod i s  then p os sible . Tal king into the mi­
<Jrophone s e ts up voice frequency currents which 
circul ate thru the microphone , condenser Cl4 and 
transformer T2 primary c ircui t .  These  currents 
are transforme d thru  the microphone trans former 
T2 to modulate the c arrier frequency output. 

The received s ignal i s  demodul ated by 
the receiver tube , V2 , and p as se s  thru the hand­
set e ar phones from the receiver tube pl ate thru 
mill iammeter M2 and c ondenser Cl3 to -B . 

INSTALLATION AND ADJUSTMENT 

Ins tal l ation 

The type GO transmitter-re ceiver 
e quipment as supplie d  inc lude s an a�ceauory 
package in addition to the main c abine t.  The 
items received should be careful ly checked 
against the p arts list which wi l l  be found in a 
l ater section of thi s  book and al s o  against the 
order or requis ition for the equipment. Any 
shor tage shoul d be reported immediate ly to the 
transportation c ompany , and the ne arest dis trict 
office of the manufacturer .  The equipment 
should be very c arefully checke d  for clama[e d or 
mis s ing parts and par ticul ar attention shoul d be 
given to any p arts which have become l oose in 
shipment or wires which have broken clue to vi­
bration . 

The indoor transmitter-receiver s et 
shoul d be mounte d in a convenient l ocation which 
is prote cte d  from the weather .  I t  is recommend­
ed that the set be mounted in an acces sible lo­
c ation and as ne ar to the switchboard as pos s i­
ble in order to reduce the length of le ads 
thr ough the as s ociate d re l ays or other equip­
ment. The c abinet outline is shown in figure 12 . 

The ne ces:Jary c onnec tions from the 
transmitter -rece iver to the switchboard or power 
s upply are to be made in a suitable conduit in­
s talled  in the knock-out in the bottom of the 
transmitter-receiver c ab inet .  Number 12 gauge 
wire i s  recommende d for these c onne cti ons. Be ­
fore actual ly making the se c onne c tions , the 
detailed ins tal l ation diagram should be c omparee 
with the e xternal conne ction diagrams of figure 
4 to be sure that there is no confl i c t .  

Do  not insert any of the tubes or 
fuse s  in the transmitter-receiver uni t  until 
the foll owing s e ctions dealing with circuit ad­
jus tments have been read thr ough very carefully . 

Circui t  Adjus tments 

The fir s t  consideration when putting 
this e quipment into operation will  be the choice 
of c arrier frequency . Prior to s hipment, the 
e quipment i s  very c areful ly tes te d  and adjusted 
for operation at 1 00 kil ocycle s with a 50 ohm 
equivalent l ine re s is tance , 125  or 250 volt 
battery, and al l eight vac uum tubes .  

Tables of adjus tment data and curves 
covering the operati on of the e quipment under 
al l normal conditions are incl uded as an aid to 
making adjus tments . The se tables c over the ad­
justment of the equipment as shipped from the 
factory . If c onditi ons in the fie l d  differ from 
the final factory adjustment c onditions , i t  wil l 

be nece s s ary to refer to the curve s of figures 5 
to l l  and vary the adjus tments acc ordincly . Some 
of tne val ue s  in the table shoul d be the s ame 
fot al l ins tal l ations and, therefore , no curves 
are given for the s e  quantitie s .  Se parate tables 
are given for 125 volt operation and for 250 
volt operation, even though many of the val ue s  
in both tables  are the same . Type 25L6 tubes 
are to be use d  for 1 00 to 150 volt operation and 
Type 6L6, for 200 to 300 vol t  operation . During 
the preliminary adjus tments , al l eight tubes of 
the correct type should be use d  until the equip ­
ment i s  operating satisfac toril y .  After the 
adjustments are complete ,  if it i s  found that 
al l of the avail able p ower is not required, four 
of the tubes may be removed and certain of the 
adjustments as indicated below change d acc ord­
ingly . The connections shown in fi8ure 4 shoul d 
al s o  be change d  if ne ces sary . 

The foll owing tabul ation give s the 
type tubes and connections to be us e d  and batt­
ery burden for the d-e .  supply voltage and 
radio- frequency outputs shown . 

Normal 
Type No. Heater Supp ly 
Tube Tubes Conn . Volts 

25L6 4 

25L6 8 

6L6 4 

6L6 8 

Series  125 

2 groups 
parall e l  125 

Series 

Series  

250 

250 

Battery Load 
Amperes 

Standby : Trans . 

. 3 62 

. 662 

. 9 50 

·9 50 

. 506 

1 . 026 

1 . 097 

1 . 317 

Normal 
Output 
Wat:;ts 

5 

15 

10 

30  

Acld . 050 amperes to  transmittinG l oads 
above when the c ommunication handset-push-button 
is closed.  

The adjus tment procedure wil l foll ow 
the tabul ation as c l os e ly as pos s ible and, there­
fore , it is  important to become thoroughly fam­
il iar with the tables . Five columns are inc l ud­
ed in these tables : the fir s t  c ol umn indic ate s 
the control ,  ins trument or quantity to be check­
edj the second c ol umn indicate s the maximum 
value which is permis s ible;  the third column 
indicates the minimum val ue which i s  permis s ible ;  
the fourch column indicates t he normal value of 
the quantity; and the fifth c ol umn should be 
filled  in at the time of ins tal lation to indi­
cate the actual value which was obtained. This 
las t c ol umn is of great importance and shoul d 
always be filled in jus t as s oon as the e quip ­
ment is ins talled .  A c opy of these values 
should be kept with the e quipment for chec king 
purpos e s  and al l letters  of inquiry to the manu­
facturer regarding the operation of thi s  equip ­
ment shoul d b e  accompanie d by a c opy of thi s  
form, with al l blanks properly fil le d .  

l .  The fir s t  l ine in the adjus tment data 
table is the p ower s upply or battery vol tage 
which is to be measured at the terminal s of the 
e quipment by c onne cting a vol tmeter into the 
convenience outlet PSl , which is marked VOLTAGE . 
The actual val ue of thi s  voltage should be ent­
ered on the l ine in the fifth column of the data 
table . The l imits given on the s e  quantitie s  are 
intended to inc lude the maximum variation in 
p ower s upply vol tage , as indicated .  It  shoul d 
be observed that the maximum and minimum var ia­
tions of the value s  in the table  are not all the 
same percentage . This means that with the act­
ual normal vol tage at PSl ,  the var ious circui t  
c omponents can b e  adjusted within al l the l imits 
given, but once the normal voltage i s  e s tabl ish­
ed, it shoul d not be permitted to fl uctuate more 
than + 5% . 

2 .  If the supply vol tage is within the 
l imits shown , the fuses  and re s is tors shoul d be 
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TYPE GO CARRIER CURRENT TRAN SMITTER-RECEIVER 

inserted in the equipment but no tube should be 
placed in any socket until the fol lowing tests 
have been made . In order that these fuses  and 
resistors may function properly ,  they should 
be carefully checked against the part s list to 
see that they are of the correct values as mark­
ed . The location of these components is shown 
in figure 2 .  The two fuse s  Fl and F2 are to be 
mounted in the receptacles FSl and FS2 which are 
one above the other . The neon lamp V9 is to be 
insert ed later in the third receptacle VS9 . Of 
the three larger resistors , the highest value 
resistor Rl (2000 ohms for 100 to 150 volt set s ,  
5000 ohms for 200 to 300 volt sets) i s  t o  be in­
serted in th� clips farthe st from the front of 
the pane l . These clips are located on the under 
side of the bottom shelf on the vertical pane l . 
The other two of the larger size resistors R2 
and R3 have the same resistance value (160 ohms 
for 100 to 150 volt set s ,  80 ohms for 200 to 
300 volt sets) and are to be inserted in the 
middle and front posit ions , respect ively . The 
two small resistors R6 ( 60 ohms for 100 to 150 
volt set s ,  120 ohms for 200 to 300 volt sets) 
and R7 (30ohms for 100 to 150 volt set s ,  60 
ohms for 200 to 300 volt sets) are to be insert ­
ed in the clips on right-hand side ( rear -view) 
of the shield pane l .  These clips are direct ly 
beneath the upper shelf . The lower resistance 
value re sistor R7 is to be inserted in the clips 
nearest the front of the panel .  

3· The power switch Sl should be closed 
and , if neces sary, the tap s  on resistor Rl 
should be adjusted so that the oscillator screen 
and plate voltage , and the receiver cathode 
voltage , when measured between terminal -B and 
the proper taps on this re sistor , are approxi­
mately as indicated by the next two lines of' the 
adjustment data tables .  Battery positive + B is  
connected to the end of the re sistor Rl nearest 
the hinged edge of the vertical pane l .  The os ­
cillator screen and plate voltage tap is neare st 
the +B end of Rl . The se voltages will  be ad ­
justed more accurately after some of the other 
adjustment s have been made , but it is important 
that the value s shown be approximate ly correct 
so that the vacuum tubes will not be injured . 

4 .  Next , power switch Sl is to be opened,  
the neon glow lamp V9 and four tubes are to be 
inserted in the socket s  Vl to V4 . These are the 
four sockets on the upper shield nearest the 
front of the vertical panel . Power switch Sl i8 
then to be closed again and resistor R3 adjusted 
to obtain the proper cathode heater current M4 
which is to be as indicated in the table . Note 
that when power switch Sl is first closed , the 
current wi ll be above normal due to the low re­
sistance of the cold cathode s .  Consequently, 
power should be applied for about 30 seconds be ­
fore the final current check is made . The ex­
ternal connect ions for various conditions are 
shown on figure 4 .  

5 .  These same diagrams will  apply for the 
next test which is made by transferring the four 
tubes already in the front sockets  to the rear 
socket s V5 to V8 inclusive . With the tubes in 
the rear socket s ,  the re sistor in the middle 
position R2 is to be adjusted to give the cor­
rect value of cathode heater current ammeter M4 
as indicated in the table . 

6 .  Next , all eight of the tubes ,  V l  to V8 
inclusive are to be inserted in their socket s  
and the connections changed per figure 4 ,  if 
nece ssary . With this setup , the cathode heater 
current ammeter M4 is to be checked against the 
table s .  

7 .  During the above adjustment s ,  the test 
button S2 should not be pressed , and all cur-

- 7 -

rent s other than the cathode heater current 
should be zero , with the pos sible except ion of 
the receiver relay current milliammeter M2. If 
any of the other instrument s indicate current , 
the cause should be determined before proceeding 
with the test . 

8 .  The receiver cathode tap on re sistor 
Rl should be adjusted and the voltage should be 
as indicated by the data tables . The data 
tables  indicat e the standby receiver re lay cur­
rent , which is a very small value . The limits 
shown are intended to indicate that this current 
should be the lowest pos sible value which will  
move the pointer on the milliammeter . 

9. The next adjustment determines the 
frequency of the equipment . The adjustment data 
given in the tables are for a frequency within 
the limits as indicated . If the frequency to be 
used i s  other than 100 kilocycle s ,  the oscilla­
tor frequency dial , Ll , which controls the car ­
rier frequency transmitted should be changed ac­
cording to the curve of figure 5 .  When practi ­
cal ,  this frequency should b e  checked by a wave­
meter and the actual value entered in the table . 

10 . The next adjustment is the receiver 
primary inductance L4 . Either the whole coil 
should be used or the larger portion of it from 
the tap to the finish end of the coi l . The two 
curves of figure 6 indicate the effect of this 
adjustment and show quite clearly that it is of 
little importance except near the ends of the 
frequency range. The receiver secondary induc­
tance L5 is identical with L4 and should be ad­
justed in the same manner .  The axe s of these 
coils may be turned so as to form any desired 
angle with a corresponding value of coupling be­
tween them . This  coupling is  not important as 
long as the axes of the coil are not coincident­
al , nor at right angles to each other . Maximum 
coupling occurs when the axe s are coincidental 
and approaching this adjustment will increase 
the receiver sensitivity . 

11 . On the average open-wire transmission 
line the carrier signal received from the trans ­
mitter at the other end of the line is so strong 
that the location of the receiver tap on trans ­
former Tl is not very critical . The usual loca­
tion of the receiver tap is between taps 5 and 
9 .  It is only on a weak received signal and for 
very selective tuning that it is necesssry for 
careful matching of the receiver circuit thru 
the selection of the receiver tap . Very select ­
ive tuning is necessary only where adjacent line 
sect ions have carrier frequencies less  than 10 
kilocycles apart . Where less than 10 kilocycle 
separations between adjacent lines are requireQ , 
the manufacturer should be consulted . 

12 . In order to get maximum carrier fre -
quency transmitter efficiency, it is important 
to carefully match the impedance of transformer 
Tl to the impedance of the transmission line , as 
measured from the line coupling tap . When the 
line coupling tuner is properly tuned for series 
resonance these impedances appear as effective 
re sistance . The curves of figure 7 show the re­
lation between this equivalent l ine resistance 
and the line coupling taps on transformer Tl . For 
average open-wire transmis sion lines the eq­
uivalent line re sistance is about 500 ohms . How­
ever , coaxial cable of the type commonly used 
between the transmitter-receiver and the line 
coupling tuner has a characteristic impedance of 
about 50 ohms . 

13 . The next adjustment is quite important 
Figures 8 ,  9 ,  10 and 11 show the effect of os -www . 
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER 

cillator plate voltage upon the plate current s  
ann output current s . These curves  have also 
been plotted to i ndicate the product obtaine d  by 
multiplying the readings of amplifier plate cur ­
rent mil l iammeter Ml and carrier output mil l i ­
ammeter M3. The object o f  this adjustme nt i s  to  
obtain a value of oscil lator voltage which wil l  
result i n  the maximum o f  this product . By re­
ferring t o  the curve s ,  it will be seen that as 
the oscillator plate voltage i s  i ncreased above 
a certain value , the amplifier plate current de ­
creas e s  rather rapidly . It wil l  also  b.e noted 
that the c arrier output current does  not in­
crease much after a certain oscillator p late 
voltage is reached .  The product of the s e  two 
current s re aches a maximum under the be st oper­
at i ng conditions . Therefore , the oscil lator 
plate voltage tap on  re s i stor Rl i s  to be moved 
s light ly from its  initial adjustme nt and the 
re adings of the mil liammeters Ml and M3 observed 
and multiplied together as a che ck for the maxi ­
mum value of the product . Regardl e s s  of ins tal­
lation condit ions , the amp lifier plate current 
as read on  mil l i ammeter Ml should be within the 
limit s  i ndicated in the data t ables ,  but the 
c arrier output curre nt , as i ndicated on mil l i ­
ammeter M3, may vary quite considerably from the 
values given if the e quivalent line resistance 
is other than 50 ohms . Thi s  variation in out ­
put curre nt will  cause the product to vary cor­
respondingly . 
CAUTION : Do not attempt thi s  adjustme nt unt i l  
the line coupling tuner has been adjusted for 
resonance . 

14 . If suitable instrume nt s are available , 
the oscillator c ombi ne d  plate and screen current 
should be measured by dis connect i ng the tap 
ne arest the +B e nd of Rl and connecting a milli­
ammeter i n  s erie s  with this  lead .  Thi s  test  i s  
not parti cularly important , but it serve s as a 
convenie nt means of checking the e quipment at a 
later date if trouble deve lops . However,  it i s  
o f  cons i derable importance that the oscillat or 
plate and s creen voltage be recorded, s i nce this 
must be within the l imit s  shown in order to  i n­
sure sati s factory tube life · .  

15. After the above adjustment s  are com­
pleted, carrier should be transmitted from the 
remote e quipment so that the receiver may be ad­
justed for maximum receiver relay current indi­
cat e d  by mil liammeter M2 . The approximate set ­
tings for the re ceiver primary capacitor C8 and 
the receiver secondary capacitor C9 are indi cat ­
e d  by figure 6 .  It i s  usually nec e s sary to ad­
just the s e  capacitors s light ly to obtain reson­
ance with the remote s ignal . It will general ly 
be found impossible t o  adjust these  controls by 
receiving from the local t ransmitter , s i nce the 
signal strength is so great that the rec eiver 
will tune very broadly . As a matter of fact the 
values shown by the curve are much more ac curate 
than the settings which may be obtaine d  using 
the local transmitter . When the remote s ignal 
has bee n  tune d  in,  the receiver re lay current 
mil l iammeter M2 should be recorde d  and then the 
t est button S2 pre ssed,  and this current again 
recorde d  for the local  transmi s s ion condition.  
Thi s  c ompletes the adjus tment of the e quipment 
for normal condit ions and all  of the b lanks i n  
the fifth column o f  the adjustment data table 
should be fille d  in  before leaving the e quipment. 
It is de s irable to repeat the above adjustments 
two or three t ime s in order to be sure that the 
best settings have been obtained.  

On  rare occasions the noi s e  level  on  
the transmi s sion line s  due to  line -swi t ching 
disturbances  or int erference from other carrier 
sets  may be great enough to  increase the receiv­
er plate curre nt above the pick-up value of the 
receiver relay element . Thi s  int erfere nce may 

be reduced in  either of two ways , 
bination of both . 

or by a com-

1. By reducing the 
L4 and L5 to near its  minimum 
coupling occurs when the coil 
angles . ) 

coupling between 
value . (Minimum 

axes  are at right 

2 .  By i ncreas ing the receiver tube 
cathode voltage . The cathode voltage is i n­
creased by moving the receiver tap on resistor 
Rl toward the +B e nd of the resistor . Thi s  re ­
duction of int erfere nce i s  a matter of trial and 
error . As both the desired s ,ignal and i nt erfer­
ence s ignal are reduced by these  adjustme nt s ,  
care should be taken that the de s ired s ignal i s  
not reduced be low a safe operat ing value of the 
re ceiver relay e lement . 

OPERATION 
When this e quipment i s  properly in­

stalled and adjusted, it may be placed in  opera ­
t ion by clos ing the safety dis connect switch in 
the line coupling tuner and power swi t ch Sl . The 
transmi s sion of carrier i s  aut omat ically cont r ­
olled by the associated re lays and require s no 
attention on the part of the operator e xcept 
maintenance , a s  e xplaine d  in  a separate section.  
The e quipme nt may be taken out of service at 
any t ime by opening the power and di s connect 
swit che s ,  in  which cas e ,  there is no power con­
sumed from the supply source and no appreciable 
deterioration of the equipment over long period 
of t ime . 

In conne ction with the i nstal lation 
and maintenance of this equipme nt , several in­
strume nt s which are not ordinarily used for 60 
cycle measurement s ,  such as a cathode ray o s c i l ­
los cope , several thermocouple voltmeters and am­
meters , a multi -scale high re sistance d-e. volt ­
meter having at least 1000 ohms per vol t ,  a 
multi-s cale d-e . mil liammet er , a suitable tube 
checker,  and a wavemeter for �arrier frequency 
will be found very helpful . 

MAINTENANCE 

Afte r  installation,  the equipme nt 
should be inspected dai ly for the first week or 
two to  s ee that it functions properly and that 
nothing overheat s .  Thi s  proce dure will permit 
the operators to  be come familiar with the e quip­
me nt . Aft er the firs t  two weeks , a careful i n­
spection once every wee k  wil l  be sufficient . 
When the s e  wee kly inspe ctions are made , all 
meter readings should be recorded .  

Vacuum Tubes 

If any discrepancy of the meter read­ings i s  noticed after a cons i derable period of 
operat ion, all of the vacuum tubes should be 
checked to  s ee that they are st i ll in  good con­
dition.  Occasionally, a defe ctive tube will ap ­
pear within the first month of operation.  In 
genera l ,  no tube trouble should be experienced 
after this period until  the useful l ife of the 
vacuum tube has e xpired.  Owing to  the wide var­
iation in the act ivity of the equipme nt , it i s  
impossible to  state how long the vacuum tubes 
may be e xpected to operate.  If a standard type 
of tube checker is used for testing the vacuum 
tube s ,  the l imit s which are give n in  the i n­
struct ion book coveri ng i t s  use wil l usually be 
found sati sfactory . If no tube che cker i s  
available ,  it will b e  found sat isfactory t o  
check each o f  the que stionable tubes in  the o s ­
cillat or s ocket VSl which i s  i n  the front right ­
hand corner of the tube shelf . In makin£ this 
test , tubes which are known to  be sati sfactory 
should be inserte d  in all of the other socket s 
and the carrier freque ncy curre nt i nto t he line 
coupling capacitor shoul d be observed for t he www . 
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER 
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER 

normal oscillato r p late vo ltage which is  used. 
A tube l<hi·3h does no t oscillate after applyi ng 
normal heater current for one minute will be 
r.onsidered unsatisfactory. Als o ,  a tube which, 
used as an osc illator does not permi t the 
equipment to deliver approximately full power 
o utput should be replaced .  No definite end 
limits can be given because of the wide varia­
tions in transmission efficiencies of various 
lines. On short or low loss lines, tubes can be 
used which wo uld be too weak for use on long or 
high loss lines . 

At the end of each year of operation, 
the vacuum tubes should be removed from their 
sockets and their contacts inspec ted for pos­
sible dirt or corrosion.  If there is  any dis­
coloration, it may be removed by the use of very 
fine sandpaper . In order to i nsure maximum tube 
life, i t  i s  very important that the resistance 
of  these contacts be kept to an absolute minimum 
If necessary, this  c leaning operation should be 
performed more frequently than i ndicated above.  

Since the fuses in this  equipment are 
primarily i ntended to protec t only agains t  short 
circui ts or very severe overloads, they will 
probably never fail during the life of the 
eq uipment . It  is  desirable that they be removed 
at the end of each year of operation and that 
any corrosion which may have occurred, be re­
moved by the use of fine sandpaper . 

Resistors 

As in the case of other components, 
the resistors are operated well wi thin their 
rating a.nd should not fail during the life of 
the equipment. It is desirable that they be re­
moved from their clips at the end of each year 
of operation, and that any corrosion which may 
have occurred be removed by the use of fine 
sandpaper. 

Instruments 

At the end of each year's operation, 
the zero adjus tments of all ins truments should 
be checked . If facili ti es are available for 
checking the cathode heater ammeter M4 against a 
suitable standard, this  should be done at the 
end of each year's operation.  This  calibration 
must be made with the m6ter mounted on a 3/32 
i nch steel panel as in the transmitter -receiver 
assembly. The accurac y of the other i nstruments 
is not considered of sufficient importanc e to 
warrant such calibration unless i t  is known that 
they have been seriously overloaded, or their 
indication is believed, for some o ther r eason, 
to be incorrect. 

PARTS LISTS 

Shipping Lists for Type GO Transmi tter ­
Recei vers 

Style 8674 99 covers  equipment for 100 to 
150 volts D . C .  supply. It i s  i dentified as DL-
7501950 G-48 and inc ludes: 

1 Transmitter -Receiver DL-7501950 G-47 

1 Accessories Package DL-7501950 G-50 which 
i ncludes : 

16 - R . C .A .  Radiotrons type 25 -L-6 , Symbol 
V-1 to V-8 

2 - Neon Glow Lamps 2 Watts 115 Volts 
S-14 Clear Med. Screw Base, Symbol V-9 

4 Fuses 6 Amp . 125 V .  Bryant Type POR-6 ,  
Symbol F-1 & F-2 

l - Resis tor 2000 Ohms, 200 Watts, Symbol 
R-1 

2 - Resistors 160 Ohms , ?00 Watts , Symbols 
R -2, R-3 

1 - Resistor 60 Ohms, 12 Watts, Symbol R-6 
l - Resistor 30 Obms, 12 Watts, Symbol R- cr 
1 - Name Plate #19914 

StylA 867500 covers equipment for ?00 - 300 
volt D . C .  supply. It i s  identi fied as DL- -
750195 0 G-49 and includes : 

1 Transmi tter -Receiver DL-7501950 G-47 

1 Acces s ories Packace DL-7501950 G-51 which 
i ncludes : 

8 - RCA Radiotrons, TyptJ 6-L-6, Symbols V-1 
to V-4 

?. - Neon Glow Lamps, 2 W. 115 V. S-14 Clear 
Med . Screw base, Symbol V-9 

4 - Fus es 6 Amp . 250 V.  Bryant #7054 & Cac­
ing #1915 , Symbols F-1 & F-2 

1 - Resistor 5000 Ohms, 200 W.  Symbol R-1  
2 Resistors, 80 Ohms, ?00 W .  Symbols R-2 , 

R-3  
1 - Resistor , 130 Ohms, 12 W .  Symbol R-6 
1 - Resistor , 60 Ohms, 12 W.  Symbol R-7 
1 - Name Plate #19914 
1 - Resi s tor Assembly, 4 of 880 ohms W -L 8 -

l/2 Ln3h D Type 204 Terminals, type 7 21 
m

'
ounting i n  parallel for 2�'0 Ohms total.  

@ 

KNOCKOUTS F'OR 1).4 CONDUIT 

� 

MOUNTING HOLES 
F"OR � OIA. 60LTS 

... � 

� � 

L__ 

0 
.., 

KNOCKOUTS FOR 
I" CONDUIT 

+ 

REAR VIEW 

DIMENSIONS IN INCHES 

Figure 12 
Outline and Drilling Plan for the Transmi tter ­

Receiver Cabinet . 
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TYPE GO CAR R I ER CURR ENT TRANSM I TTER-RECEIVER 

ADJUSTMENT DATA FOR 100-150 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 25L6 TUBES) 
See Text of instruction book for detailed discussion of following table. 

Numbers preceding_ data refers to text paragraph numbers. 

1. With Power Switch S-1 off 
Volts Battery (Power Supply) Voltage Outlet PS-1 ......................... . 

2. With Fuses and Resistors but no Tubes in any Socket 
3. Switch S-1 on 

Volts Oscillator Screen & Plate -B to tap on R-1 (approximate adjustment) .. 
Volts Receiver Tube Cathode -B to tap on R-1 (approximate adjustment) .. 

4. With Neon Glow Lamp V-g and Four Front Tubes V-1 to V-4 in Sockets 
Adjust R-3 for Amperes Cathode Heater Current M-4 . . . . . . . . . . . . . . . . . . • . . . . . . .  

5. With Front Tubes Out and Four Rear Tubes V-5 to V-8 in Sockets 
Adjust R-2 for Amperes Cathode Heater Current M-4 (For Four Tube Operation). 

6. With all Eight Tubes V-1 to V-8 in Sockets - Adjust R-2 for Amperes 
Cathode Heater Current M-4 (For Eight Tube Operation) . . . . . . • . . . . . . . . . . . • . . . •  

7 .  With Test Button S-2 Open, M-1 and M-3 Must Be Zero 
8. Adjust Receiver Cathode Tap on R-1 for Milliamps.Receiver Relay M-2. 

Volts Receiver Tube Cathode -B to tap on R-1 (final adjustment) ........... . 

g. 
*g. 
g. # * 10. 

*10. 
10. 
10. #ll. 

# 11. 
# 12. # 12. 

Adjuot to Desired Frequency Referring to Curves - Data below are for 
Frequency in Kilocycles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . •  

Oscillator Frequency Dial L-1 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . •  

Equivalent Line Resistance in Ohms ................................. . 

Re-_:el ver Primary Winding L-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  

Receiver Secondary Winding L-5 ..................................... . 

Receiver Primary Axis L-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  

Receiver Secondary Axis L-5 . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . • . • . . . .  

Receiver Primary C-8 Tap on T-1 (For Four Tube Operation) .......... . 

Receiver Primary C-8 Tap on T-1 (For Eight Tube Operation) . . . . . . . . • .  

Output Tap on T-1 (For Four Tube Operation . . . . . . . . . . . . . . . . . . . . . . • • .  

Output Tap on T-1 (For Eight Tube Operation) . . . • . . . . . . . . . . . . . . . • . • . .  

13. Adjust Oscillator Plate Voltage Tap on R-1 for Maximum Product of 
Amplifier Plate Current times Carrier Output Current M-1 x M-3 . . . . . . • . • . . . •  

Milliamps. Amplifier Plate Current M-1 For Four Tube Operatio-n) . . . . . . • . • . .  

Milliamps. Amplifier Plate Current M-1 For Eight Tube Operation) . . . . • . . . • .  

#Milliamps. Carrier Output Current M-3 For Four Tube Operation) .......... . 

#Milliamps. Carrier Output Current M-3 For Eight Tube Operation) ......... . 

#Product M-1 x M-3; 150 (For Four Tube Operation) . . . . . . . . . . . . . . . . • . . • . . . • .  

#Product M-1 x M-3 7 500 (For Eight Tube Operation) . . . . . . . . . . . . . . . . . . • • . . . .  

14. Disconnect Tap on R-1 nearest hinged edge of Panel and insert 
Milliammeter 
*Milliamps. Oscillator Plate and Screen . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . • .  

*Volts Oscillator Plate & Screen -B to Tap on R-1 (final adjustment) . . . . . • .  

15. With Carrier from Remote Transmitter, Adjust Receiver for Maximum 
Receiver Relay Current M-2. 
*Receiver Primary Capacitor Dial C-8 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  

*Receiver Secondary Capacitor Dial C-g . . . • . . . • . . . . . • . . . . . . . . . . . • . . . • . . . • . • .  

Milliamps. Receiver Relay current M-2 (Remote Transmitter Test) ........... . 

15. With Test Button S-2 Closed. 
Milliamps. Receiver Relay Current M-2 (Local Transmitter Test) . . . . . . . • . . . . .  

Repeating 13 to 15 readings above with Handset HS-1 in Jacks Jl and JlA and 
Handset Button Pressed closed. 
Milliamps. Amplifier Current M-1 (For Four Tube Operation) ................ . 

Milliamps. Amplifier Current M-1 {For Eight Tube Operation) ............... . 

#Milliamps. Carrier Output Current M-3 (For Four Tube Operation) .......... . 

#Milliamps. Carrier Output Current M-3 (For Eight Tube Operation) . . . • . • . . . .  

#Product M-1 x M-3 f 150 (For Four Tube Operation) ........................ . 

#Product M-1 x M-3 f 500 {For Eight Tube Operation) . . . . . . . . . . . . . . . • . . . . • . . .  

Milliamps. Receiver Relay Current M-2 (Local Transmitter Test) ............ . 

Volts Extra Modulator Bias across C-12 . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Milliamps. Total Load on Battery, Standby {For Four Tube Operation) • . . . • . . .  

�:illiamps. Total Load on Battery, Standby (For Eight Tube Operation) . . . . . • .  

Milliamps. Total Load on Battery, Transmitting (For Four Tube Operation) ... 
Milliamps. Total Load on Battery, Transmitting (For Eight Tube Operation) .. 
Add 50 Milliamperes to Transmitting loads above when the communication hand 
net push-button is closed. 

* These values vary with frequency. See Curves. 
# These values vary with equivalent line resistance. See Curves. 
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Max. 

150 

44 
25 

.2g6 

.2g6 

.592 

.10 
25 

101 
85 
55 

Total 
Total 
100 
100 

7 
9 
7 

10 

133 
400 
3gO 
670 
375 
600 

21 
55 

87 
87 
30 

35 

106 
310 
310 
525 
250 
400 

28 
14 

Min. 

100 

26 
15 

.268 

.268 

·535 

.01 
15 

gg 
75 
45 

Tap 
Tap 

75 
75 

6 
8 
5 
8 

87 
260 
3i0 
510 
165 
270 

8.5 
20 

77 
77 
10 

10 

70 
210 
235 
400 
llO 
180 

10 
10 

Norm. Actual 

125 

35 
20 

.282 

.282 

.564 

.05 
20 

100 
80 
50 

Total 
Total 

88 
88 

6 
8 
6 
9 

ll3 
340 
340 

:) 585 
250 
400 

14 
35 

82 
82 
15 

22 

88 
260 
270 
460 
167 
267 

18 
12 

362 
662 
506 

1026 
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TYPE GO CARR I ER CURR ENT TRANSM I TTER-REC E I VER 

ADJUSTMENT DATA FOR 200-300 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 6L6 TUBES) 
See Text of instruction book for detailed dis cussion of followinb table. 

Numbers preceeding data refer to text paragraph numbers. 

1. With Power Switch S-1 off 
Volt s Battery ( Power Supply) Voltage Outlet PS-1 . . . . . . • . . . . . . . . . . . . . . . . . . . . .  

2. With Fuses and Resistors but no Tubes in any Socket . . . . . . . • . . . • . . . • . .  

3· Switch S-1 on 
Volts Oscillator Screen & Plate -B to tap on R-1 ( approximate adjustment) . .  . 

Volts Receiver Tube Cathode -B to tap on R-1 (approximate adjustment) . .  . 

4. With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Sockets 
Adjust R -3 for Amperes Cathode Heater Current M-4 . . . . . . . . . . . . . . . .. . . . . . . . . . . 

5. With Front Tubes Out and Four rear Tubes V-5 to V-8 in Socket s 
Adjust R-2 for Amperes Cathode Heater Current M-4 (For Four Tube Operation). 

6. With all Eight Tubes V-1 to V-8 in Socket s - Adjust R-2 for Amperes 
Cathode Heater Current M-4 (For Eight Tube Operation) . . . . . . . . . . . . . . . . . . . . . • .  

7· With Te st Button S-2 Open, M-1 and M-3 Must Be Zero 8. Adjust Receiver Cathode Tap on R-1 for Mllliamps,Re ceiver Relay M-2 
Volts Re ceiver Tube Cathode -B to tap on R-1 ( final adjustment) . . . . . ... . . . . . 

# 

9 ·  
*9. 

9. 

* 10. 
* 10. 

10. 
10. 

#11. 
#11. 
#12. 
#12. 

Adjust to Desired Frequency Referring To Curves - Data below are for 
Frequency in Kilocycles . . . . • . . . . . . . • . • . . . . . . . . . . . . . . • . . • . . . • . • . . . . . . .  

Oscillator Frequency Dial L-1 . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Equivalent Line Re sistance in Ohms . . . . . . . . . . .. . . . . . . .. . . . . . . . . .. . . .. . 

Receiver Primary Winding L-4 . . . . . . . . • • . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . •  

Receiver Secondary Winding L-5 . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  

Receiver Primary Axis L-4 . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  

Receiver Secondary Axis L-5 . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . .  

Receiver Primary C -8 Tap on T -1 (For Four Tube Operation) . . ... . . . . . .  . 

Receiver Primary C-8 Tap on T-1 ( For Eight Tube Operation) . . . . . . . . . • .  

Output Tap on T -1 (For Four Tube Operation) . . .... . ....... . . . ...... . .  . 

Output Tap on T -1 (For Eight Tube Operation) ....... . ................ . 

13. Adjust Os cillator Plate Voltage Tap on R-1 for Maximum Product of 
Amplifier Plat e Current times Carrier Output Current M-1 x M-3 
Milliamps. Amplifier Plate Current M-1 !For Four Tube Operation) .... . . . .... . 

Milliamps. Amplifier Plate Current M-1 For Eight Tube Operat ion) . . . ... . ... . 

#Milliamps .  Carrier Output Current M-3 For Four Tube Operat ion) . . . . . . . . ... . 

#Milliamps. Carrier Output Current M-3 For Eight Tube Operation) . ... . . .. . .  . 

#Product M-1 x M-3: 200 (For Four Tube Operation) . . . . . . . . . . . . . . . . . . • . . . . . . .  

#Product M-1 x M-3 � 400 (For Eight Tube Operation) ..... . . . . . . . . . . . . . . . .... . 

14. Disconnect Tap on R-1 nearest hinged edge of Panel and insert 
Milliammeter 
*Milliamps. Oscillator Plate and Screen .. . .. . . . . ....... . . . . . ... . ........ . . .  . 

*Volts Oscillator Plate & Screen -B to Tap on R-1 ( final adjustment) ...... . . 

15. With Carrier from Remote Transmitter , Adjust Receiver for Maximum 
Receiver Relay Current M-2 . 
*Receiver Primary Capacitor Dial C-8 . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Receiver Se condary Capacitor Dial C -9 ....... . . . . . . . . . .. . . . . . . . . . . . . .. . . . . .  . 

Milliamps. Receiver Relay Current M-2 (Remote Transmitter Test) . . . . . . . . . .. .  . 

15. With Test Button S-2 Closed . 
Milliamps. Receiver Relay Current M-2 (Local Transmitter Test) . . . . . . . . . . . . . •  

Repeat ing 13 to 15 readings above with Handset HS-1 in Jacks Jl and JlA and 
Handset Button pressed closed. 
Milliamps. Amplifier Current M-1 (For Four Tube Operat ion) . . . ... . . . .... . . .. . 

Milliamps . Amplifier Current M-1 (For Eight Tube Operation) . . • . . . . . . . . . • . . . .  

#Milliamps. Carrier Output Current M-3 (For Four Tube Operat ion) ... . ... . . . .  . 

#Milliamps. Carrier Output Current M-3 (For Eight Tube Operation) . . . . ...... . 
#Product M-1 x M-3 T 200 ( For Four Tube Operation) . . . .. . .. . . .. . . . .. . .. . .. . . . 

#Product M-1 x M-3 f 400 ( For Eight Tube Operation) . . . . . • . . . . . . . . . . . • . . . . . . .  

Milliamps. Receiver Relay Current M-2 (Local Transmitter Test) . . . . . . . ... . .. . 

Volt s Extra Modulator Bias across C-12 . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 

Milliamps. Total Load on Battery , Standby (For Four Tube Operation) . . ... . . .  . 

Milliamps. Total Load on Battery , Standby (For Eight Tube Operation) . . . . . • . .  

Milliamps. Total Load on Battery, Transmitt ing (For Four Tube Operat ion) . .. . 

Milliamps. Total Load on Battery , Transmitting (For Eight Tube Operation) .. . 

Add 50 Milliamperes to Transmitt ing loads above when the communication hand­
set push- button is closed. 

* The se values vary with frequency. See Curve s. 
# Thes e  values vary with equivalent line resistance. See Curves. 
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Max. 

300 

88 
50 

.888 

. 888 

.888 

.10 
50 

101 
85 
55 

Total 
Total 

100 
100 

6 
8 
6 
8 

133 
400 
550 
950 
380 
900 

27 
110 

87 
87 
30 

35 

106 
310 
440 
760 
250 
600 

28 
18 

Min. 

200 

52 
30 

.804 

.804 

.804 

.01 
30 

99 
75 
45 

Tap 
Tap 

75 
75 

5 
7 
5 
6 

87 
260 
400 
700 
180 
500 

10 
40 

77 
77 
10 

10 

70 
210 
320 
560 
120 
330 

10 
14 

Norm. Actual 

250 

70 
40 

. 845 

. 846 

.846 

.05 
40 

100 
so 
50 

Total 
Total 

88 
88 

5 
7 
5 
7 

113 
340 
475 
825 
270 
700 

17 
70 

82 
82 
15 

22 

88 
260 
380 
660 
180 
470 

18 
16 

950 
950 

1097 
1317 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

COMPONENT PARTS OF TYPE GO TRANSMITTER-RECEIVERS 

Symbols Rating 

C -1 
C -2 
C -3 
C -4 
C -5 
C -6 
C -7 
C -8 
C -9 
C - l l  
C - 12 
C-13 
C -14 

F-1 
F-2 
F-1 
F-2 

FS -1 
FS-2 

L-1 
L-3 
L-4 
L -5 

M-1 
M-2 
M-3 
M-4 

Oscillator Tank 
Oscil lator Tank 
Oscillator Tank 
Oscillator Plate 
Amp lifier Grid 
Amplifier Grid 
Cathode By-pas s 
Receiver Primary 
Receiver Se condary 
Receiver Plate 
Bias Filter 
Re c .  Speech Filter 
Microphone By -pass 

CAPACITORS 

. 02 Mfd . 600 wv 

. 02 Mfd . 600 wv 

. 02 Mfd . 600 wv 

. 025 Mfd . 600 wv 

. 0005 Mfd . 600 wv 

. 0005 Mfd . 600 wv 
2 X . 25 Mfd . 500 W . V  

. 001 Mfd .  

. 001 Mfd . 

. 005 Mfd .  600 wv 
· 5  Mfd . 400 wv 
. 001 Mfd . 600 wv 
. 5  Mfd . 400 wv 

FUSES 

( For 125V Equip . )  
( For 125V Equip . l 
( For 250V Equip . )  
( For 250V Equip . )  

Plug 6 A .  125 V .  
Plug 6 A .  125 V .  
Cartridge6 A .  250 V .  
Cartridg�6 A .  250 V .  

FUSE SOCKETS 

Receptacle 
Re ceptacle 

Oscil lat or Variometer 
Plate Reactor 
Receiver Primary 
Re ceiver Secondary 

Amp lifier Plate 
Receiver Re lay 
Carrier Output 
Cathode Heater 

Med . Screw 
Med . Screw 

INDUCTANCES 

. 17 - 1 . 7  M . H .  
50 . M . H .  
1 1 . M . H .  
l l . M . H .  

500 MA 
50 MA 
1 . 0 Amp . 
1 . 0 Amp . 

METERS 

*Calibrated for use on 3/3 2 inch thick Steel Panel . 

PLUG SOCKET 

PS - 1  Convenience Out let 10 A .  250 v .  

RESISTORS 

R - 1  Pot entiometer For 125V Equip . 2000 Ohm'} 
R - 1  Pot entiometer For 250V Equip . 5000 Ohms 
R-2 Cathode Heater For 125V Equip . 160 Ohms 
R-2 Cathode Heater For 250V Equip . So Ohms 
R -3 Cathode Heater For 125V Equip . 160 Ohms 
R-3 Cathode Heater For 250V Equip . 80 Ohms 
R-4 Amplifier Grid 50 , 000 Ohms 1 W. 
R -5 Amp lifier Grid 50 , 000 Ohms 1 W .  
R -6 Amp lifier Cathode For 125V Equip . 60 Ohms ) R-6 Amplifier Cathode For 250V Equip . 120 Ohms 
R-7 Amp lifier Cathode For 125V Equip . 30 Ohms 
R-7 Amp lifier Cathode For 250V Equip . 60 Ohms 
R-8 t o  R-13 Parasitic 1000 Ohms , lW . 
R -15 Oscillator Grid 10000 Ohms , 1 w .  
R-16 O s c i l lator Grid 10000 Ohms , 1 w .  
R-17 Mi crophone 1850 Ohms 
R -18 Microphone 2200 Ohms 

- 14 -

Designation 

Type 9H-1 1020 
Type 9H-11020 
Type 9H-11020 
Type 9 -11025 
Type 9 -13050 
Type 9 -13050 
Type HC-1075 
Type XR-1000 PS Mycalex Ins . 
Type XR-1000 PS Mycalex Ins • 

Type 9 -1 1050 
Type HC-3217 -1 
Type 4 -1 20 10 
Type HC-3217-1 

POR-6 
POR-6 
#7054 & Casing #1945 
#7054 & Casing #1945 

H-715 
H-715 

Dwg . 7605336G-l 
L-332757 
Dwg . 7406582 G-1 
Dwg . 7406582 G-1 

Type UX-35 8#1007168 * 
Type UX-35 8#1007159 *  
Type UT-35 8#1 159644* 
Type UX-35 8#1007040 * 

#4725 

8-1/2" D Bare Side 2 -604 
Bands Type 307 Ferrules 

Type GS 
Type GS 

1 -3/S " T  Type 300Ferrules 

Type GS 
Type GS 
Type GS 
2 11D Type 205 Term . 
Type 754 Mtg . 

Supplier 

C-D 
C -D 
C-D 
C -D 
C -D 
C -D 
C -D 
Card 
Card 
C-D 
C -D 
C -D 
C-D 

Bryant 
Bryant 
Bryant 
Bryant 

Bryant 
Bryant 

w 
w 
w 
w 

w 
w 
w 
w 

Bryant 

W .L .  
W . L .  
W .L .  
W .L .  
W .L .  
W . L .  
Stac k .  
Stack . 
W . L .  
W . L .  
W . L .  
W . L .  
Stack: 
Stack . 
Stac k .  
W .L .  
W .L .  

0 
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TYPE GO CARRIER CURRENT TRAN SMITTER-RECEIVER 

Symbols Name Rating De signat ion Supplier 

SAFETY GAP 

SG-1 Protector D.i s �: S#949357 w 
Mica S#948956 w 

SWITCHES 

S-1 Power 10 A .  250 v .  #3952 Bryant 
S-2 Te st Button 1 M 1 B S#51 1813 w 

TRANSFORMERS 

T-1 Output 50-150 KC 275/120 V .  L-340113 w 
T-2 Microphone 1 : 15 L-340176 w 

VACUUM TUBES 

V-1 to v-8 Radiotron Beam For 125 V .  Equip . 25-L-6 RCA 
V-1 to  V-8 Radiotron Beam For 250 V .  Equip . 6 -L-6 RCA 
V-9 Neon Glow Lamp 2 w .  115 v .  S-14 Clear Med .  Screw ba� e  w 

VACUUM TUBE SOCKETS 
VS-1 to  VS-8 Wafer Octal. #6714 Cinch 
VS-9 Neon Glow Lamp Med .  Screw H-715 Bryant 

RELAYS 

K-1 Modulation 1 A .  300 v .  Series AQJ._ Spe c . z -6o2o A . E .  

JACKS 

J-1 Modulation 1 Ckt . CAT #DC-26 A . E .  
J - lA Modulat ion 1 Ckt . & 1 Block Ckt . CAT #DC -27 A . E .  

C OMMUNICATION HANDSET 

( Not supplied as part of the carrier set equipment ) 

HS -1 Telephone Monophone Spe c .  Z-6028 A . E .  

COMMUNICATION DESK HAND SET 

( To be wired from the swit chboard panel per figure 3 - not supplied as part of the Carrier Set Equipment . )  

HS -2 Telephone Monophone & Desk Stand Spe c . Z -7675 A . E .  

The We stinghouse Ele ctric and Manufacturing Company i s  prepared t o  supply any o f  the listed 
parts for use in servicing thi s equipment . Orders should specify that they are for Type GO Tran s ­
mitter-Receiver and mention the circuit symbol . A l l  order s  must specify the rating as wel l as the 
Supplier 's des ignation . Parts  indicated as having suppliers other than We stinghouse Electric and 
Manufacturing Company may be ordered direct from the manufacturers . The addre sses  are as follows : 

Card - Allen D .  Cardwe l l  Mfg . Co . 
81 Prospect St . 
Brooklyn, N . Y . 

C -D - Cornell  Dubilier Cond . Corp . 
South Plainfield, N . J .  

A . E .  - American Automatic Electric Sale s  Co . 
1 033 W .  Van Buren St . 
Chicago , Illinois 

RCA - R . C .A .  Manufacturing Co . 
Radiotron Divis ion 
Harrison, N . J .  

- l ';  -

Cinch - Cinch Mfg . Co . 
2339 W .  Van Buren St . 
Chicago , I l l ino i s  

Bryant - Bryant Ele ctric Co . 
Bridgeport , Conn . 

W-L - Ward Leonard Electric Co . 
Mt . Vernon , N . Y .  

Stack - Stackpole Carbon On . 
St . Marys , Pa . 

W - Westinghouse E . &M. Co . 
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PRINTED IN U.S.A. 

"\\estinghouse 
TYPE GO CARR I ER CU R RENT 

T R ANSM I TTER-RECE I VER 

FOR INDOOR MOUNT I NG 

50 - 150 Kilocycles 
100 - 150 Volts d-e. Input 

or 
200 - 30� Volts d-e. Input 

I NSTRUCT I ONS 

FIGURE 1 FRONT VIEW OF TRANSMITTER-RECEIVER ( CABINET DOOR REMOVED ) 

Westinghouse Electric & Manufacturing Company 
Meter Division, Newark, N. J. 
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TYP E  GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

APPLICATION 

The type GO transmitter-re ceiver was 
des igned primarily for carrier current relay 
operat ion . The relay circuit s are arranged s o  
that carrier is transmitted over a line sect ion 
to prevent the tripping of breakers on ext ernal 
fau lt s .  All the carrier equipment s on a s ingle 
l ine section operate at the same carrier fre ­
quency so that when any one or more transmitters 
are energized , al l of the receivers respond . 

Be s ides re laying , the carrier channe l 
may also be used for one other of the fo l l owing 
s ervi ce s : telemetering and automatic load c on ­
t rol , remote tripping , sup�rvis ory control , or 
voi ce c ommunicat ion . The conne ctions of the ad ­
dit ional equipment required for the se servi ces 
are such that the carrier relays always have 
c ont rol of the channel .  The carrier s e t s  are 
equipped with a plug jack out let into which a 
tel ephone hand set may be plugged for point - t o ­
point voice communi cation . 

CONSTRUCTION �iD OPERATION 

•rne type GO carrier transmitter -re ­
ceiver components are mount ed on a vertical 
pane l ( f igure s  1 and 2 ) are housed in a cabinet 
for indoor mount ing . The sets are identified as 
follows : 

Style #867499 for 100 -150 volt d - e . power supply 
Style #867500 for 200-300 volt d-e . power supply 

The s e  set s contain all the Component 
part s ne c e s sary for convert ing d-e . power into 
carrier frequency power ( 50 to 150 ki locyc les ) 
for t ransmi s s ion, and also for converting re ­
ceived carrier frequency power into d-e . for 
relay operation . The transmit ter-receiver unit 
weighs approximately 95 pound s . 

The vertical pane l is approximately 1 2  
x 32 inches and i s  hung b y  trunnions o n  the 
right -hand side . It may be swung open or com­
pletely removed from the cabinet as des ired . 
Looking at the front of the panel the various 
instrument s and dials are identified by individ­
ual name plat e s  and on figure 1 by numbers which 
des ignate the c omponent part s in the wiring 
diagram, figure 3 ,  and throughout the t ext . 

Two shelves ext end from the rear of 
the vertical pane l ,  one near the t op and the 
other near the bottom . A shield panel c onne ct s  
the two she lves and s eparates the transmitter 
secti on on the left s ide of the pane l ,  figure 2 ,  
from the receiver section o n  the right s ide of 
the panel . The l o cation of the various compon­
ent s mounted on the rear of the panel s  are . shown 
in figure 2 .  The arrangement of parts provides 
good heat distribut ion and acces s ibility as well 
as the neces sary electrical shielding . 

A c omplete discu s sion of the operation 
of vacuum tubes in the transmitter -rece iver cir­
cuit$ i s  beyond the s c ope of thi s book and the 
reader is invited to c onsult one of the many 
radio text books if a di s cu s sion of the princi ­
ples involved i s  de s ired . Thos e  who are suffic ­
iently intere sted to p�rsue such a study wil l 
find that the circuit s involved in this trans ­
mitter-receiver are c onventional and that s o  far 
as possible they have been �implified by the 
omission of a�l unnec e s sary component s .  The 
Colpitts o s cil lator circuit i s  so proportioned 
that one -half of the high frequency voltage out ­
put f�om the plate of the tube is coupled back 
to the grid for excitati on purpos e s . Since 
there is no d -e .  bias voltage app lied to the o s ­
cil lator tube under transmis sion condit ions , an 
appreciable amount of grid current flows while 
thi s tube is oscil lating . However ,  the same 

grid excitation voltage appl ied t o  the amplifier 
tubes causes a negligible amount of grid current 
because of the fixed d -e . bias provided . The 
amplifier tubes are , therefore operat ing in the 
mode des cribed as Class A operation . It i s  not 
ne ces sary for the users of this equipment to be 
thoroughly familiar with the operation of thi s 
circuit , but such a knowledge wi l l  aid in secur ­
ing the best possible operati on .  Tho se princ i ­
ples which i t  is c onsidered e s s ential that the 
user understand are des cribed in the appropriate 
secti on of this book . 

The type GO transmitter-receiver con­
nect i ons are shown s chematically in figure 3 ·  A 
single o s c i llator tube Vl is used to generate 
carrier frequency voltage which is ampl ified 
either by two tubes V3 and V4 in the push-pull 
circuit , or if desired , by s ix tube s V3 t o  V8 in 
a push-pu l l  parallel conne ction . The receiver 
circuit utilizes a single vacuum tube V2 . The 
oscillator tube operat e s  in c onjunction with the 
frequency determining circuit s Ll , C l ,  C2 and C3 . 
Direct current grid and plate vo ltages are sup­
p lied through resistor Rl5 and react or L3 . Cap ­
acitor C4 is used to prevent short -circuiting 
the se voltages . The carrier frequency voltage s 
acros s capacitors Cl and C2 are equal , but of 
opposite phase , .and are applied t o  the grids of 
the amplifier tubes through capacitors C5 and 
C6 . The ne ces sary d - e . bias vo ltage for the se 
grids is supplied through re sistors R4 and R5 . 
The s ole purpose of resistors R8 to Rl3 is to 
prevent undes irable interaction among the amp l i ­
f i e r  tube s . 

The p late circuits of these amplifier 
tubes are c onnected to the primary transformer 
Tl which is an i ron-cored transformer operating 
at carrier frequencies . The secondary of thi s 
t ransformer is designed t o  supply a resistance 
l oad of any value between 50 and 500 ohms . By 
making the inductive reactance of the reactor 
and variometer in the line c oupl ing tuner equal 
to the capacit ive reactance of the line coupling 
capacitor, series resonance is obtained and the 
load on t rans forner Tl is a pure resi stance . 

The s e cond·ary of transformer Tl a l s o  
s erve s as a n  auto transformer for the received 
s ignals and supplies energy to the primary tuned 
c ircuit of the receiver formed by capacitor C8 
and inductance L4 . This circuit , when properly 
adjusted, is series res onant . The action of the 
neon gl ow protector lamp V9 is primari ly to des ­
t roy this series res onance when l o cal s igna l s  
a r e  received s o  that the voltage acro s s  induct ­
ance L4 never exceeds approximat ely 150 volt s . 
The current through the neon gl ow lamp is limit ­
ed by the relat ively high reactance of capacitor 
C8 . 

The receiver secondary circuit c on­
sisting of capacitor C9 and inductance L5 de l'iv ­
e r s  the carrier frequency voltage dire ctly 
to the control grid of vacuum tube V2 . Thi s  
tube V 2  normally { stand-by condit ions ) ha� a 
sufficient bias voltage applied between its 
cathode and it s grid so that no plate cu�rent 
f l ows . A received signal overcome s thi s bias 
and causes p late current to flow through the re ­
ce iver relay . The carrier frequency component 
in the plate circuit of this tube is by-pas s ed 
by capacitor Cll and the direct current comp o ­
nent pas se s through mil liammeter M2 and the re ­
ceiver re lay t o  the positive bus . 

The potentiometer resistor Rl is usee] 
to adjust t"he os cillator and receiver tube vo l t ­
age s to the proper value s .  Cathode re s i s t ors R6 
and R7 aut omat ically provide the proper bias for 
the amplifier tubes . Mil liammeter Ml is used 
to che ck the current output of the amplifier 
tube s .  The cathode heater current is read by 
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TYPE GO CAR R I ER CURRENT TRANSM I TTER-RECE I VER 

Figure 2 
Rear Views of Transmitter-Re ceiver ( Cabinet Removed ) 
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� 

PRoTECTIVE GAP 
LINE 

+ __ 

_._ 

Ls �8 

I I ·lff1�!!U .. 1 -:,;· I I I  I .  I '  
SYMBO�S . - � � 
TYPES 6L6 OR e5L6 TUBES OSCILLATOR TuBE Vl <:'13 

TYPE JZ TUNER 

To CouPLI NGt CAPAC ITOR 
TELEPHONE MO N O PHON I: {AT Swao.) 

As ABOVE 

TELEPHONE DESK STAND 
StT (AT Swao.) 

RECEIVER TUBE vz ""W IJ � I AMPL I FIER  TUBE V 3 - V8 On1T FOR ZSOr lrl4 JiA � p·, 
NEON LAMP V3 1 /r NoTE: - F'oR CoMMUNICATION 

AMMETERs "J." 6 r, PRoM THE CARRIER sE T, 

AMPL..IFi'IER PlATE MA M 1 ALL TUBE SHELLS ���� �9 '( ONLY CONNECT TERM INAL BC 
RECEIVER RE LAY M.A. M ::)  CONNECTEo lo .. £THER L _ _  _. _ J THRU At.ARM RELAY CONTACT 

· f.. AND QROI&NP£0 THRU TtLE PHONE 

CARRIER OuTPUT M J A o.z' MECOiOHM REs1sro MoNoPHoNE AND Btu To PosiTI VE. - (CARRIER SET) R CATHODE H EATE R M 4  "---------�+F  EM OVE fo R 30 lJArrs 
---�- - OUTPUT Z 50 V. d. c. SuPPLY'. 

Figure 3 ' 
S chematic Internal Wiring of the Transmitter-Re ceiver (Connections beyond set external connections required for communication) �  

� -< -o ..., 
., 0 
(") ,.. "' "' 
IT1 "' 
(") c: "' "' ..., z -1 
� "' ,. "" � 
-1 � IT1 "' I "' ..., (") ..., 
< IT1 "' 
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T YPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

STATION BATTERY 

TEST BUTTON 
CARRIER CONTROL: 

RECEIVI:..K OUTPUT-

STATION BATTERY. 

CAEILE / CABLE / 
TO SWITCHBOARD TO SWITCHBOARD 

CABLE / 
TO SWITCHBOARD 

125 VOLTS d.c. SUPPLY 
5/ 1 5  WATTS OUTPUT 

250 VOLTS d.c. SUPPLY 
10 WATTS OUTPUT 

250 VOLTS d. c. SUPPLY 
30 WATTS OUTPUT 

(REMOVE JUMPER SHOWN 
IN F IGURE 3) 

fOR VOICE COMMUNICATION MAKE THE ADDI TIONAL EXTERNAL 

CONNECTIONS SHO WN IN f i GURE 3 .  
*CONNECT TO 220 OHM RESISTOR AT SWI TCHBOARD THEN TO 

POSI TI VE Of STATION BAT T ERY. 

Figure 4 
External D-C . Conne ctions to the Relay Equipment 

the ammeter M4 , and i s  adjusted by resistors R2 
and R3 . The se circuits are arranged s o  that 
either two or six ampl ifier ( total of either 4 
or 8 ) tubes may be used as required for a speci­
fic applicat ion . The power output with s ix 
amplifier tubes will be approximately three 
t ime s the value which can be obtained with only 
two tube s . 

Protective gaps as indicated on the 
diagram are provided to prevent possible damage 
from lighting or switching surge s .  

Switch Sl and fus e s  Fl . and F2 com­
pletely iso late the equipment from the power 
supply voltage except that the convenience out ­
let PS -1 is still energized . Te st but ton S2 i s  
arranged s o  that i t  normal ly shunt s carrier out ­
put mil liammeter M3, but this shunt is removed 
when the button is pre s s ed to check the trans ­
mitter . 

Point to Point Voice Communication 

Point -to -point voice communication i s  
pos s ible from the carrier s e t  b y  plugging a t e l ­
ephone hand-set i n  jacks J l  and JlA . I f  des ired 
a duplicate set of jacks may be located on the 
swit chboard , or a de sk-type telephone set locat ­
ed on the station operator ' s  desk for communica­
tion from any of the se point s ,  as well as from 
the carrier set . It should be noted that com­
munication can be carried on from only one loca-
tion at a time . The conne ctions are shown 
schemat ically in figure 3 .  

The modulating components of the car ­
rier set are the microphone transformer T2 ; the 
re lay Kl ; the grid-bias resistor and condenser 

Rl6 and Cl2;  telephone jacks Jl and JlA; relay 
resistors Rl7 , Rl8 ; and condensers 013 , C l4 . In 
the 100 to 150 volt carrier sets the resistor 
Rl8 should be shorted out as shown in figure 3 .  
When communication i s  de sired, the operator 
plugs his hand -set in j acks Jl and JlA and sig­
nal s  the distant operator by pre s s ing the push 
butt on on the telephone set . This start s car­
rier by energizing re lay Kl which closes its 
contact s  lKl . Contact lKl connects negative t o  
the oscillator tube cathode circuit thru termin­
al K. Start ing carrier rings the carrier alarm 
bell at the distant station . Plugging in the 
telephone hand -set wil l  dis connect the local 
alarm bel l  to prevent it from· ringing during 
communication or when signalling the distant 
stat ion . This is done by the test jack JlA 
opening the bell circuit t erminals BC to -B . At 
tne completion of the predetermined communica­
tion s ignal the local operator release s  his push 
butt on on his hand-set . The distant operator 
plugs in his hand-set and talks to the first 
operator ·after closing the push butt on on the 
hand - s et . 

Whi le the initiat ing operator is talk­
ing , the distant operator should listen but not 
close his hand-set push butt on .  If both opera­
t ors close the hand-set push butt on at the same 
time , communicat ion is difficult because of a 
heterodyne signal being set up . The speaking 
operator only should push the hand-set button 
while talking and when he desires to listen, he 
should release his push button .  Then, the other 
operator should close his push button and talk. 

Closing the hand -set push button also 
energizes the telephone microphone directly from 
the stat ion battery thru the relay Kl , Rl7 and 
Rl8 . The relay contact 2Kl modifies the bias 
connec.t ions of the amplifier tubes by dis con-
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nect ing the bias resistors R4 and R5 from -B and 
connecting them thru the secondary of the mi cro ­
phone transformer T2 to the modulator grid bias 
re sistor Rl6 and condenser Cl2 . This transfer 
increases the os cillator tube grid leak to ap­
proximat ely twice it s normal value and reduces 
the oscillator output very s light ly in order to 
produce the nece ssary bias to the amplifier tube 
grids . Modulation by the grid bias variation 
method is then pos sible . Talking into the mi ­
crophone set s up voice frequency currents whi ch 
circulate thru the microphone , condenser Cl4 and 
transformer T2 primary c ircuit . The se currents 
are transformed thru the microphone transformer 
T2 to modulate the carrier frequency output . 

The' received signal is demodulated by 
the receiver tube , V2 , and pas s e s  thru the hand ­
set ear phones from the receiver tube plat e thru 
milliammeter M2 and condenser Cl3 t o  -B . 

INSTALLATION AND ADJUSTMENT 

Installation 

The type GO transmitter -receiver 
equipment as supplied includes an ac c e s s ory 
package in addit ion to the main cabinet . The 
it ems received should be carefully checked 
against the parts list which wi l l  be found in a 
later sect ion of this book and also against the 
order or requis it ion for the equipment . Any 
shortage should be reported immediately to the 
transportation company , and the neare st district 
office of the manufacturer . The equipment 
should be very carefully checked for damaged or 
mi s s ing part s and particular att ent�on should be 
given to any part s which have become loose in 
shipment or wires which have broken due to vi­
brat ion . 

The indoor transmitter-receiver set 
should be mounted in a convenient location which 
is protected from the weather . It is recommend­
ed that the set be mounted in an acces sible l o ­
cation and as near t o  the swit chboard as pos s i ­

'ble in order to reduce the length o f  leads 
through the a s sociated re lays or other equip ­
ment . The cabinet out line is shown in figure 12 . 

The ne ces sary c onnect ions from the 
transmitter -receiver to the swit chboard or power 
supply are to be made in a suitable conduit in­
stalled in the knock-out in the bottom of the 
transmit ter -receiver cabinet . Number 12 gauge 
wire is re commended for these connections . Be ­
fore actually making these connect ions , the 
detailed installation diagram should be compared 
with the external connection diagrams of figure 
4 to be sure that there is no confli ct . 

Do not insert any of the tubes or 
fuses in the transmitter-receiver unit until,  
the following s e ct ions dealing with circuit ad­
justments have been read through very carefully . 

Circuit AdJustment s 

The first consideration when putting 
this equipment into operation will be the cho ice 
of carrier frequency . Prior t o  shipment , the 
equipment is very carefully t e sted and adjust ed 
for operation at 100 kilocycles with a 50 ohm 
equivalent line re sistance , 125 or 250 volt 
battery, and all eight vacuum tubes . 

Tables of adjustment data and curves 
covering the operation of the equipment under 
all normal conditions are inc luded as an aid to 
making ad justment s .  The se tables cover the ad ­
justment of the equipment as shipped from the 
fact ory . If conditions in the field differ from 
the final factory adjustment conditions , it wi ll 

be neces sary t o  refer to the curves of figures 5 
to 11 and vary the adjus tment s accordingly . Some 
of tne values in the table should be the same 
for all installations and , therefore , no curves 
are given for these quantitie s . Separate tables 
are given for 125 volt operat ion and for 250 
volt operation, even though many of the values 
in both tables are the same . Type 25L6 tubes 
are to be used for 100 to 150 volt operation and 
Type 6L6 , for 200 to 3 00 volt operation . During 
the preliminary adjustment s ,  all eight tubes of 
the correct type should be used unt il the equip ­
ment is operating satisfactorily . After the 
adjustment s are complet e ,  if it is found that 
all of the available power is not require d ,  four 
of the tubes may be removed and certain of the 
adjustment s as indicated below changed accord­
ingly . The connections shown in figure 4 should 
also be changed if ne ces sary . 

The foll owing tabulation give s the 
type tubes and conne ctions to be used and bat t ­
ery burden for the d-e . supply voltage and 
radio-frequency output s shown . 

Normal Batt ery Load 
Type No . Heater Supply Ampere s 
Tube Tubes Conn . Volts Standby : Trans . 

25L6 4 Series 125 . 362 . 506 

25L6 8 2 groups 
. 662 parallel 125 1 . 026 

6L6 4 Series 250 . 950 1 . 097 

6L6 8 Series 250 · 950 1 . 317 

Normal 
Output 
Wat t s  

5 

15 

10 

30 

Add . 050 ampere s t o  transmitt ing loads 
above when the c ommuni cation handset -push-button 
is closed . 

The adjustment procedure wil l  follow 
the tabulation as closely as pos sible and , there ­
fore , it is important t o  become thoroughly fam­
iliar with the table s .  Five columns are includ­
ed in these tables : the first column indicates 
the control ,  instrument or quant ity t o  be che ck­
edj the se cond column indicate s  the maximum 
value which is permis sibl e ;  the third co lumn 
indicates the minimum value which is permi s s ibl� 
the fourth column indicate s  the normal value of 
the quant ity; and the fifth column should be 
filled in at the t ime of ins tallation t o  indi­
ca�e the actual value which was obtained . This 
last column is of great importance and should 
always be filled in just as soon as the equip­
ment is instal led . A copy of these values 
should be kept with the equipment for che cking 
purposes and all letters of inquiry to the manu ­
facturer regarding the operation of this equip ­
ment should be accompanied by a copy of this 
form, with all blanks properly filled . 

1 .  The first line in the adjustment data 
table is the power supply or battery voltage 
which is to be measured at the terminal s of the 
equipment by conne cting a voltmeter into the 
convenience outlet PSI , which is marked VOLTAGE . 
The actual value of this voltage should be ent ­
ered on the line in the fifth column of the data 
table . The limits given on these quantities are 
intended to include the maximum variation in 
power supply voltage , as indicated . It should 
be observed that the maximum and minimum varia­
tions of the values in the table are not all the 
same percentage . This means that with the act ­
ual normal voltage at PSl ,  the various circuit 
component s can be ad justed within all the limits 
given, but once the normal voltage is establ ish­
ed, it should not be permitted t o  fluctuate more 
than + 5% . 

2 .  If the supply voltage is within the 
limits shown , the fuses and resistors should be 
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inserted in the equipment but no tube should be 
placed in any s o cket unt i l  the following t e s t s  
have been made . I n  order that the se fus e s  and 
re s i s t ors may funct ion properly , they should 
be careful ly checked against the part s list t o  
see that they are of the c orrect values a s  mark­
ed . The l o cation of these component s is shown 
in figure 2 .  The two fuses Fl and F2 are to be 
mounted in the receptacles FSl and FS2 which are 
one above the other . The neon lamp V9 i s  t o  be 
insert ed later in the third receptacle VS9 . Of 
the three larger r e s i s t ors , the highe st value 
re s i s t or Rl ( 2000 ohms for 100 to 150 volt set s ,  
5000 ohms for 200 t o  300 volt s e t s ) is  t o  b e  in­
sert ed in th� c l ip s  farthe st from the front of 
the pane l .  The se clip s are located on the under 
s ide of the bott om she l f  on the vertical panel . 
The other two of the larger s ize re s i s t ors R2 
and R3 have the same resistance value ( 160 ohms 
for 100 t o  150 volt set s ,  80 ohms for 200 t o  
300 volt s et s )  and are t o  b e  inserted i n  the 
middle and front posit ions , respect ively . The 
two smal l  resistors R6 ( 60 ohms for 100 t o  150 
volt set s ,  120 ohms for 200 to 300 volt s et s )  
and R7 (30ohms for 100 t o  150 volt set s ,  60 
ohms for 200 to 300 volt s et s )  are t o  be ins ert ­
ed in the clips on right -hand side ( rear-view ) 
of the shield pane l .  Thes e  c l ips are dire ctly 
beneath the upper she l f .  The lower re si stance 
value resistor R7 is  t o  be inserted in the clips 
nearest the front of the panel . 

3 · The power switch Sl should be closed 
and , if ne c e s sary, the taps on res i s t or Rl 
should be ad justed s o  that the oscillator s creen 
and plate voltage , and the receiver cathode 
voltage , when measured between terminal -B and 
the proper taps on thi s re s i s t or ,  are approxi ­
mate ly as indi cated by the next two l ine s of' the 
adjustment data tables . Bat tery positive + B is 
conne cted t o  the end of the re s i s t or Rl neare st 
the hinged edge of the vertical pane l .  The o s ­
cillat or s creen and plate voltage tap i s  neare st 
the +B end of Rl . The se voltages wi l l  be ad­
justed more accurately aft er s ome of the other 
ad justment s have been made , but it is important 
that the values shown be approximat ely correct 
s o  that the vacuum tubes wi l l  not be injured . 

4 .  Next , power swi t ch Sl is  t o  be opene d ,  
the neon g�ow lamp V 9  and four tubes are t o  be 
inserted in the socke t s  Vl to V4 . The se are the 
four socket s on the upper shield nearest the 
front of the vertical pane l .  Power swit ch Sl is  
then t o  be closed again and re s i s t or R3 adjusted 
t o  obtain the proper cathode heater current M4 
which is t o  be as indicated in the table . Not e 
that when power swit ch Sl is first cl osed , the 
current wi ll be above normal due to the low re­
sistance of the cold cathode s .  Consequently , 
power should be applied for about 30 seconds be ­
fore the final current che ck is made . The ex­
ternal conne ct ions for various conditions are 
shown on figure 4 .  

5 · The se same diagrams will apply for the 
next t e s t  which is made by transferring the four 
tube s already in the front s ocke t s  to the rear 
s o cket s V5 to VB inclusive . With the tubes in 
the rear s ocket s ,  the re s i st or in the middle 
position R2 is to be ad justed to give the cor ­
rect value of cathode heater current amme ter M4 
as indicated in the table . 

6 .  Next , all eight of the tube s ,  Vl t o  VB 
inclus ive are to be ins erted in their s o cket s  
and the connect ions changed per figure 4 ,  if 
ne cessary . With thi s setup , the cathode heater 
current ammeter M4 is to be checked against the 
tables . 

7 .  During the above adjus tment s ,  the test 
but t on S2 should not be pressed,  and all cur -
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rent s other than the cathode heater current 
should be zero,  with the p o s s ible except ion of 
the rece iver re lay current mi l liammeter M2 . If 
any of the other instrument s indicate current , 
the cause should be det ermined before proceeding 
with the t e s t . 

8 .  The receiver cathode tap on re s i s t or 
Rl should be adjusted and the vol tage should be 
as indicated by the data table s .  The data 
table s  indicate the standby receiver re lay cur­
rent , whi ch is a very small value . The limi t s  
shown are intended t o  indi cate that thi s current 
should be the lowe st pos sible value whi ch wi l l  
move the point er o n  the mi lliammeter . 

9 .  The next adjus tment det ermine s the 
frequency of the equipment . The adjustment data 
given in the tables are for a frequency within 
the limits as indicated . If the frequency t o  be 
used is other than 100 ki locycles , the oscilla­
tor frequency dial , Ll , which contro l s  the car ­
rier frequency transmitted should be changed a c ­
cording t o  the curve of figure 5 .  When prac t i ­
cal , this frequency should b e  checked b y  a wave ­
met er and the actual value entered in the table . 

1 0 .  The next adjustment is the receiver 
primary inductance L4 . Either the whole coil 
should be used or the larger port ion of it from 
the tap to the finish end of the coil . The two 
curves of figure 6 indicate the effe ct of thi s 
adjustment and show quite c learly that it is of 
little importance except near the ends of the 
frequency range . The re ceiver secondary induc ­
tance L5 i s  identi cal with L4 and should be ad ­
justed in the same manner . The axe s of the se 
coils may be turned s o  as t o  form any des ired 
angle with a corre sponding value of coupling be­
tween them . Thi s coupling i s  not important as 
long as the axes of the coil are not c oincident ­
al ,' nor at right angles to each other . Maximum 
coupling o c curs when the axes are coincidental 
and approaching this adjustment wil l  increase 
the rece iver s ensitivity . 

11 . On the average open-wire t ransmis sion 
line the carrier signal received from the trans ­
mit t er at the other end of the line is so strong 
that the location of the receiver tap on trans ­
former Tl is not very critical . The usua'l loca­
t i on of the receiver tap is between taps 5 and 
9 .  It is only on a weak received signal and for 
very selective tuning that it is ne c e s s a ry for 
careful mat ching of the receiver circuit thru 
the select ion of the receiver tap . Very select ­
ive tuning i s  neces sary only where adjacent line 
sect ions have carrier frequencies l e s s  than 10 
ki locycles apart . Where less than 10 kilocyc le 
separati ons between adjacent l ines are required ,  
the manufacturer should be consulted . 

12 . In order to ge t maximum carrier fre -
quency transmitter efficiency , it is important 
to carefully match the impedance of transformer 
Tl to the impedance of the transmi s s ion line , as 
measured from the line coupling tap . When the 
l ine coupling tuner is properly tuned for series 
res onance the se impedances appear as effec t ive 
re s istance . The curves of figure 7 show the re­
lation between this equivalent line re s i stance 
and the line . c oupling taps on transformer Tl . For 
average open-wire transmi s s i on lines the e q �  
uivalent line re sistance i s  about 500 ohms . How­
eve r ,  coaxial cable of the type commonly used 
between the transmitter -receiver and the line 
coupling tuner has a characterist ic impedance of 
about 50 ohms . 

13 . The next adjus tment is quite important 
Figures 8 ,  9 ,  10 and 1 1  show the effect of o s -www . 
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cillat or plate voltage upon the plate current s 
ann output current s .  The se curves have also 
been plotted t o  indicate the product obtained by 
mult iplying the readings of amp lifier plate cur ­
rent mil liammeter Ml and carrier output mi l l i ­
ammeter M3. The object o f  this adjustment i s  to 
obtain a value of o s c i l lator voltage which wil l  
re sult i n  the maximum o f  this product . By re ­
ferring t o  the curves , it wil l  be seen that as 
the o s c i l lator p late voltage i s  increased above 
a certain value , the amp lifier p late current d e ­
creases rather rapidly . It w i l l  also be noted 
that the carrier output current does not in­
crease much after a certain oscillator p late 
voltage i s  reached . The product of the se two 
current s reaches a maximum under the best oper ­
at ing conditions . Therefore , the oscillator 
plate voltage tap on re s i s t or Rl is t o  be moved 
s l ight ly from i t s  initial ad justment and the 
readings of the mil liammeters Ml and M3 ob served 
and multiplied together as a check for the maxi­
mum value of the product . Regard l e s s  of insta l ­
lation conditions , the amplifier p late current 
as read on mil liammeter Ml should be within the 
limi t s  indicated in the data table s ,  but the 
carrier output current , as indicated on mil l i ­
ammeter M3, may vary quite cons iderably from the 
values given if the equivalent l ine re sistance 
i s  other than 50 ohms . This variat ion in out ­
put current will cause the product to vary cor­
respondingly . 
CAUTION : Do not att empt thi s adjustment until 
the line coupling tuner has been adjusted for 
res onance . 

14 . If suitable instrument s are available , 
the o s c i l lator combined plate and screen current 
should be measured by dis connecting the t ap 
neares t  the +B end of Rl and conne ct ing a mil l i ­
ammeter i n  s eries with this lead . This t e s t  i s  
not particularly important , but it serve s as a 
convenient means of checking the equipment at a 
later date if trouble develops . However , it is 
of considerable importance that the oscillat or 
plat e and s creen voltage be recorded , since this 
must be within the limi t s  shown in order to in­
sure sat i s fact ory tube life·. 

15 . After the above adjustment s are com­
pleted , carrier should be t ransmitted from the 
remot e  equipment so that the rec eiver may be ad­
justed for maximum receiver relay current indi ­
cated by mil liammeter M2 .  The approximate set ­
t ings for the receiver primary capacitor C8 and 
the receiver secondary capacitor C9 are indicat ­
ed by figure 6 .  It is usua l ly neces sary t o  ad­
just the se capacitors slight ly t o  obtain re son ­
ance with t h e  remote s ignal . It wi l l  generally 
be found impos s iele t o  adjust the se controls by 
receiving from the l ocal t ransmitter , s ince the 
s ignal st rength is s o  great that the receiver 
will tune very broadly . A s  a matter of fact the 
values shown by the curve are much more ac curate 
than the s e tt ings which may be obtained using 
the local transmitter . When the remote signal 
has been tuned in , the re ceiver relay current 
mill iammeter M2 should be re corded and then the 
test butt on 82 pre s se d ,  and this current again 
recorded for the l ocal t ransmi s s ion condit ion . 
This completes the adjustment of the equipment 
for normal conditions and a l l  of the blanks in 
the fifth c o lumn of the adjustment data table 
should be f i l l ed in before leaving the equipment. 
It is de sirabl e  to repeat the above adjus tments 
two or three t imes in order to be sure that the 
best s e t t ings have been obtained . 

On rare oc casions the noise level on 
the transmi s s ion line s  due to line -swit ching 
disturbances or interference from other carrier 
set s may be great enough to increase the receiv­
er p late current above the pick-up value of the 
receiver relay element . This interference may 

be reduced in either of two ways , or by a com-
binat ion of both . 

1 .  By reducing the 
L4 and L5 t o  near i t s  minimum 
coup ling o c curs when the coil 
angl es . )  

coupling between 
value . ( Minimum 

axes are at right 

2 .  By increas ing the receiver tube 
cathode voltage . The cathode voltage is in­
creased by moving the receiver tap on re s i s t or 
Rl t oward the +B end of the resistor . This r e ­
duct ion o f  interference is a mat ter of t rial and 
error . As both the de sired s,ignal and int erfe r ­
ence signal are reduced b y  the se adjustment s ,  
care should be taken that the desired s ignal is 
not reduced be low a safe operating value of the 
re ceiver re lay e lement . 

OPERATION 
When this equipment is properly in­

stalled and adjust ed ,  it may be placed in opera­
t i on by closing the safety d i s c onnect swit ch in 
the line c oupling tuner and power swit ch Sl . The 
transmis s ion of carrier is automat i cally contr ­
ol led b y  the a s s ociated re lays and requires n o  
attention o n  the part o f  the operator except 
maintenance ,  as explained in a s eparate s e c t ion . 
The equipment may be taken out of service at 
any t ime by opening the power and disconne ct 
swit che s ,  in which cas e ,  there i s  no power c on­
sumed from the supply source and no appre ciable 
deterioration of the equipment over l ong period 
of t ime . 

In conne ct ion with the installat i on 
and maintenance of this equipment , s everal in­
strument s which are not ordinarily used for 60 
cycle measurement s ,  such as a cathode ray o s c i l ­
los cope , several thermocouple voltmeters and am­
met ers , a mult i - s cale high resistance d-e . volt ­
meter having at least 1000 ohms per volt , a 
multi-scale d-e . mi l liammeter , a suitable tube 
checker , and a wavemeter for carrier frequency 
wi l l  be found very helpful . 

MAINTENANCE 

After instal lat ion , the equipment 
should be inspected daily for the first week or 
two to see that it functions properly and that 
nothing overheat s .  This procedure wil l  permit 
the operators to become familiar with the equip­
ment . Aft er the first two weeks , a careful in­
spect ion once every week wil l  be sufficient . 
When the s e  weekly inspe ct ions are made , all 
meter readings should be recorded . 

Vacuwn Tubes 
If any discrepancy of the meter read ­ings is not i ced after a cons iderable period of 

operat ion, all of the vacuum tubes should be 
checked t o  see that they are still in good con­
dit ion . Oc cas ionally , a defective tube will ap ­
pear within the first month of operat ion . In 
genera l ,  no tube trouble should be experienced 
after thi s period unti l  the useful life of the 
vacuum tube has expired . Owing to the wide var­
iation in the act ivity of the equipment ,  it is 
impossible to state how long the vacuum tubes 
may be expe cted to operate .  If a standard type 
of tube checker is used for t e s t ing the vacuum 
tube s ,  the limit s which are given in the in­
struct ion book covering its use wil l  usually be 
found sat i s factory . If no tube che cker i s  
available , it w i l l  b e  found sat i s fact ory to 
check each of the que stionable tubes in the o s ­
cil lat or so cket VSl which is in the front right ­
hand c orner of the tube shelf . In making this 
t e st , tubes which are known to be satisfact ory 
should be inserted in all of the other s ocke t s  
and the carrier frequency current into the line 
coupling capacitor should be ob served for the 

- 8 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



; '\ 
' 

10 

9 

8 0  

7 

TYPE GO CARRIER CURRENT TRANSMITTER-RECE IVER 

50 60 70 90 100 I 0 I 0 I 0 140 ISO 
CARRIER F'REQUENCY IN KILOCYCLES 

Figure 5 

9 

0 eo 

� 
If) 60 
..J 
� 5  0 
cn 40 0 
oil 30 
Cl) 
0 20 

0 

L4 I. LS ,-ULL COIL 
l l .uH. �570 T. 

L-4 I. LS TAP 
7 .uH. F 350 T • 

60 0 80 90 100 I I 0 I 0 I 0 I 0 
CARRIER F'RE QUE NCY IN K ILOCYCLES 

Figure 6 
Frequency Calibration Curve of the Oscillator Frequency Calibration Curve o f  the Receiver 

If) 75 
� 
6 1  

tj 60 
2, 
� 55 If) 
�50 
0:: 
... .. s 
z 
� 40 
!( � 35 ::I 
s 

!i 25 :i 
z 200 0 iii I SO 

<( 5 
� 

0 

USING -
F'OUR 6L6 TUBES 

F'OUR 25L6 TUBES 

EIGHT BLS TUBES 
EIGHT 25L& TUBE: 

5 10 I I  12 I 1-4 
TAPS ON TRANSF'ORMER T l  

Figure 7 
Curve for Matching Transformer Tl to the 
Equivalent Resi stance of the Transmi s s ion 
Line from the Transmitter-Receiver t o  the 
Line Coupling Tuner . 

- 9 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

450 

400 

350 

300 

I SO 

100 

50 

0 

CARRIER OUTPUT 
CURRENT M-3 

M -I X  M -3 
ISO 

AMPLIFIER PLATE 
CURRENT M-1 

OSCILLATOR PLATE 
CURRENT X 20 

5 10 2 0  30 40 50 60 
OSCILLATOR PLATE VOLTAGE 

Figure 8 

70 

Oscillator Outrut Characteri s tics  Using Four 
T ype 25L6 Tubes ( 50 ohm l oad ) . 

700 

-':!.· 

300 

200 

100 

0 

' Ll=W �T • •  H '  �M1 T"j :�fE t- I 

till + ' ;T tj: _ 't 
jC' 

AMPLIFIER PLATE 
CURRENT M-1  

T 

M-1 x M -9  
"' 500 

OSCILLATOR PLATE 
CURRENT x 10 

10 20 30 40 50 60 70 
OSaLLATOR PLATE VOLTAGE 

Fi>mre l'J 
Os ci llator Output Characteri s ti c s  Us ing Eight 

Type 25L6 Tubes ( 5 0  ohm l oad ) . 

- 10 -

450 

400 

350 

11) 300 
w a:: w 
Q. 250 � < 

3 200 � 

ISO 

1 0 0  

50 

0 

CARRIER OUTF'IJT 
CURRENT M-3 

M · I X M-3 200 

OSCILLATOR PLATE 
Cl.RRENT x 5  

AMPLIF"IE PLATE 
CURRENT M -1 

20 40 60 BO 100 120 
OSCILLATOR PLATE VOLTAGE 

Figure' 9 

140 
Os cillator Output Characteri sti c s  Us ing Four 

Type 6L6 Tubes ( 50 ohm load ) . 

900 

B OO 

700 

600 
� a:: 
It 500 
� < 
:J 
d 400 � 

300 

200 

100 

0 

CARRIER OUTPUT 
CURRENT M-9 . 

M-JxM-9 
400 

AMPLIFIER PLATE 
CURRENT M-1 

OSCILLATOR PLATE 
· CURRENT x 10 

20 40 60 80 100 120 140 
OSaLLA"JOR PLATE VOLTAGE 

. F:! gure 1 1  
Oscil lator Outp ut Characteris tics  Using Eight 

Type 6L6 Tubes ( 50 ohm load ) . www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE GO CARRIER CURRENT TRAN SMITTER-RECEIVER 

normal oscillator plate voltage which is used . 
A tube whi ch doe s not os cillate after applying 
normal heater current for one minute will be 
�onsidered unsat i � fact ory . Al s o ,  a tube whi ch, 
used as an oscil lator does not permit the 
equipment to deliver approximately full power 
output should be replaced . No definite end 
limits can be given be cau.se of the wide varia­
t ions in t ransmi s s ion efficiencie s of various 
l ine s . On short or low l o s s  line s ,  tubes can be 
used which would be t o o  weak for use on l ong or 
high l o s s  line s . 

At the end of each year of operat ion , 
the vacuum tubes should be removed from their 
s ocke t s  and their c ontac t s  inspected for pos ­
s ible dirt or corros ion . If there i s  any dis ­
colorati on ,  i t  may b e  removed by the use o f  very 
fine sandpaper . In order to insure maximum tube 
l ife , it is very important that the re sistance 
of the se contac t s  be kept t o  an abs o lute minimum 
If nec e s sary , this cleaning operation should be 
performed more frequently than indicated above . 

Since the fuses . in this equipment are 
primarily intended t o  protect only against short 
circui t s  or very severe overloads , they will 
probably never fail during the life of the 
equipment . It is de sirable that they be removed 
at the end of each year of operation and that 
any corrosion which may have o c curred , be re ­
moved by the use of fine sandpaper . 

Re s i s t ors 

As in the case of other component s ,  
the re s i s t ors are operated we ll within their 
rating and should not fail during the life of 
the equipment . It is desirable that they be re ­
moved from their c l ips at the end of each year 
of operation , and that any c orros ion which may 
have o c curred be removed by the use of fine 
sandpaper . 

Ins trument s 

At the end o f  each year 1 s  operation, 
the zero adjustment s of all instrument s should 
be checked .. If facilities are available for 
checking the cathode heater ammeter M4 against a 
suitable standard , this should be done at the 
end of each year 1 s  operation . This calibration 
must be made with the met er mount ed on a 3/32 
inch steel panel as in the transmitter-re ceiver 
as sembly . The accuracy of the other instrument s 
is not considered of sufficient importance t o  

warrant such calibration unl e s s  it i s  known that 
they have been seriously overloaded, or their 
indication is believed , for s ome other reason, 
to be incorrec t . 

PARTS LISTS 

Shipping Lis t s  for Type GO Transmitt e r ­
Receivers 

Style 867499 covers equipment for 100 t o  
150 vol t s  D . C .  supply . I t  is ident ified a s  DL-
7501950 G-48 and inc lude s :  

1 Transmitter-Receiver DL-7501950 G-47 

1 Acce s sories Package DL-7501950 G-50 which 
includes : 

16 - R . C . A .  Radiotrons type 25-L-6 , Symbol 
V-1 t o  V-8 

2 - Neon Glow Lamps 2 Watt s  1 15 Volt s  
S - 14 Clear Med .  Screw Bas e ,  Symbol V-9 

4 - Fuses 6 Amp . 125 V .  Bryant Type POR-6 , 
Symbol F-1 & F-2 

1 - Resistor 2000 
R - 1  

Ohms , 200 Wat t s ,  Symbol 

2 - Re s istors 160 Ohms , 200 Watt s ,  Symbols 
R - 2 , R-3 

1 - Resis tor 60 Ohms , 12 Watt s ,  Symbol R-6 
1 - Re s i s t or 30 Ohms , 12 Watt s ,  Symbol R-7 
1 - Name Plat e #19914 

Style 867500 covers equipment for 200 -300 
volt D . C .  supp ly . It is ident ified as DL- -
7501950 G-49 and include s :  

1 Transmitt er -Re ceiver DL-7501950 G-47 

1 Acce s s o ries Package DL-7501950 G-51 which 
include s :  

8 - RCA Radiotrons , Type 6 -L-6 , Symbols V-1 
to V-4 

2 - Neon Glow Lamp s ,  2 W .  1 15 V .  S-14 Clear 
Med .  Screw base , Symbol V-9 

4 - Fuses 6 Amp . 250 V. Bryant #7054 & Cas ­
ing #191 5 ,  Symbols F-1 & F-2 

1 - Re sistor 5000 Ohms , 200 W .  Symbo l  R-1 
2 Re s i s t ors , 80 Ohms , 200 W .  Symbols R-2 

R -3 
' 

1 - Re s istor,  130 Ohms , 12 W .  Symbol R -6 
1 - Re sistor,  60 Ohms , 12 W .  Symbol R-7 
1 - Name Plate #19914 
1 - Re sistor Assembly, 4 of 880 ohms W -L 8 -

1/2 inch D Type 204 Terminals , type 721 
mounting in parallel for 220 Ohms t otal . 

@ '  
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.., �  

� � 

_L.__ 
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DIMENSIONS IN INCHES 

Figure 12 
Out line and Drilling Plan for the Transmitter­

Receiver Cabinet . 
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TYPE GO CAR R I ER CURRENT TRANSM I TTER-REC E I VER 

ADJUSTMENT DATA FOR 100-150 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 25L6 TUBES ) 
See Text or instruction book ror detailed discussion or rollowing table . 

Numbers preceding_ data rerers to text paragraph numbers . 

1 .  With Power Switch S-1 orf 
Volts Battery (Power Supply ) Voltage Outlet PS-1 • . . . • . . . • . • . . . • . . . . . . . • . • .  

2 .  With Fuses and Resistors but no Tubes in any Socket 
3 .  Switch S-1 on 

Volts Oscillator Screen & Plate -B to tap on R-1 ( approximate adjustment ) . .  
Volts Receiver Tube Cathode -B to tap on R-1 {approximate adjustment ) • .  

4 .  With Neon Glow Lamp V-g and Four Front Tubes V-1 to V-4 in Sockets 
Adjust R-3 ror Amperes Cathode Heater Current M-4 . . . . . . . . . . . • . . . . . • . . . • . • . •  

5 .  With Front Tubes Out and Four Rear Tubes V-5 to V-8 in Sockets 
Adjuot R-2 ror Amperes Cathode Heater Current M-4 (For Four Tube Operation ) .  

6 .  With all Eight Tubes V-1 to V-8 in Sockets - Adjust R-2 ror Amperes 
Catr,ode Heater Current M-4 {For Eight Tube Operation ) . • . . . . • . . . • . . • . . • . • . . . .  

7 .  With Test Button S-2 Open, M-1 and M-3 Must Be Zer.o 
8 .  Adjust Receiver Cathode Tap on R-1 ror Milliamps. Receiver Relay M-2. 

Volts Receiver Tube Cathode -B to tap on R-1 (rinal adjustment ) . . . . . . . . . . .  . 

g .  
*9 .  
g .  # 

*10 . 
* 1 0 .  

10 . 
10 . 

# ll .  
# 11 . 
# 12 . 
# 12. 

Adjust to Desired Frequency Rererring to Curves - Data below are ror 
Frequency in Kilocycles . . • . • . . . • . . . . . . . . . . . . . . . . . • . • . • . . . • . . . . . • • • . •  

Oscillator Frequency Dial L-1 . . . . . . . . • . • . • . . . . . . . . . . . . . . . • . • . . . . . • . .  

Equivalent Line Resistance in Ohms . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . .  

Re·.:el ver Primary Winding L-4 . . . . . . . . • . . . • . • . . . . . . . . . . . • . • . • . • • • . . . • .  

Receiver Secondary Winding L-5 . . . . . . . . . • . . . . . . . . . . . . . • . . . . . • . . . . . • . •  

Receiver Primary Axis L-4 . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . • . •  

Receiver Secondary Axis L-5 . . . . . . . . . . • . • . • . . . • • • . . . • . . . • . • . . . . . • . • . .  

Receiver Primary C-8 Tap on T-1 (For Four Tube Operation ) • . . . • . • . . . .  

Receiver Primary C-8 Tap on T-1 {For Eight Tube Operation) . . • . . • . . • .  

Output Tap on T-1 (For Four Tube Operation . . • • . . . • . • . • • • . • . . . . . • • . .  

Output Tap on T-1 {For Eight Tube Operation ) . . . . . . . . . . . . . • . . . . . • . • . •  

13 . Adjust Oscillator Plate Voltage Tap on R-1 ror Maximum Product or 
Amplirier Plate Current times Carrier Output Current M-1 x M-3 . . . . . . • . • . • . •  

Milliamps . Amplirier Plate Current M-1 I For Four Tube Operatio-n ) . . • . . . • . • . •  

Milliamps . Amplirier Plate Current M-1 For Eight Tube Operation ) • . . . • . • . . .  

#Milliamps . Carrier Output Current M-3 For Four Tube Operation ) . . . • . . . • . . .  

#Milliamps . Carrier Output Current M-3 For Eight Tube Operation) . . . . . • • • • .  

#Product M-1 x M-3 t 150 (For Four Tube Operation ) . . . . . • . • . • . • . • . • . • . • . • . • .  

#Product M-1 x M-3 7 500 (For Eight Tube Operation ) • . . . • . . . • . • . • • • . • • • • • . • .  

14 . Disconnect Tap on R-1 nearest hinged edge or Panel and insert 
Milliammeter 
*Milliamps . Oscillator Plate and Screen . . . . . . • . . . . . . . • . . . . . • . . . • . . . . . • . • . • •  

*Volts Oscillator Plate & Screen -B to Tap on R-1 (rinal adj ustment ) . • . . . . .  

15 . With Carrier rrom Remote Transmitter, Adjust Receiver ror Maximum 
Receiver Relay Current M-2 . 
*Receiver Primary Capacitor Dial C-8 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . . . • . .  

*Receiver Secondary Capacitor Dial C-g . . . • • . . . • • . . . . • . . . . . • • . • . • . . . . . . . • . . .  

Milliamps .  Receiver Relay current M-2 (Remote Transmitter Test ) . . . . . . • . . • . •  

15 . With Test Button S-2 Closed . 
Milliamps . Receiver Relay Current M-2 (Local Transmitter Test) . • . • . • . • . . . . .  

Repeating 13 to 15 readings above with Handset HS-1 in Jacks Jl and JlA and 
Handset Button Pressed closed . 
Milliamps . Amplirier Current M-1 {For Four Tube Operation ) . . . . . . . . . . • . . . . . .  

Milliamps . Amplirier Current M-1 {For Eight Tube Operation ) . . . . . . . . . . . . . . • .  

#Milliamps . Carrier Output Current M-3 (For Four Tube Operation ) ._ . . . . • . . . . .  

#Milliamps . Carrier Output Current M-3 {For Eight Tube Operation ) . • . . . . . . . •  

#Product M-1 x M-3 � 150 (For Four Tube Operation) . . . . . . . • . . . . . . . . . . • . . . . . .  

#Product M-1 x M-3 i 500 {For Eight Tube Operation ) . . . . . . . . . . . . . . . • • . . . . . . .  

Milliamps . Receiver Relay Current M-2 {Local Transmitter Test) . . . • . . . • . . . . .  

Volts Extra Modulator Bias across C-12 . . . . • . . . • . . . . . . . . . . . . . . . • . • . . . . . . . • . .  

Milliamps . Total Load on Battery, Standby (For Four Tube Operation ) • . . . • . • .  

l>:illiamps . Total Load on Battery, Standby (For Eight Tube Operation ) . . . . . • .  

Milliamps . Total Load on Battery, Transmitting (For Four Tube Operation) . • .  

Milliamps . Total Load on Battery, Transmitting (For Eight Tube Operation ) . .  
Add 50 Milliamperes to Transmitting loads above when the communication hand 
oet push-button is closed . 

* These values vary with rrequency . See Curves . 
# These values vary with equivalent line resistance . See Curves . 
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Max . 

150 

44 
25 

. 2g6 

. 2g6 

. 5g2 

. 10 
25 

101 
85 
55 

Total 
Total 
100 
100 

7 
g 
7 

10 

133 
400 
3gO 
670 
375 
600 

21 
55 

87 
87 
30 

35 

106 
310 
310 
525 
250 
400 

28 
14 

Min . 

100 

26 
15 

. 268 

. 268 

- 535 

. 01 
15 

gg 
75 
45 

Tap 
Tap 

75 
75 

6 
8 
5 
8 

87 
260 
3i0 
510 
165 
270 

8. 5 
20 

77 
77 
10 

10 

70 
210 
235 
400 
llO 
180 

10 
10 

Norm . Actual 

125 

35 ---

20 

. 282 

. 282 

. 564 

. 05 
20 

100 
So 
50 

Total --- -

Total 
88 
88 

6 
8 
6 
g 

ll3 
340 
340 
585 
250 
400 

14 
35 

82 
82 
15 

22 

88 
260 
270 
460 
167 
267 

18 
12 

362 
662 
506 

1026 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I V ER 

ADJUSTMENT DATA FOR 200-300 VOLT EQUIPMENT ( FOUR OR EIGHT TYPE 6L6 TUBES ) 
See Text of instruction book for detailed discus sion of following table . 

Numbers pre ceeding data refer to text paragraph numbers . 

1 .  With Power Switch 5-l off 
Volt s Battery ( Power Supply) Voltage Out let PS -1 . . • . . . . . • . . . . . • . . . . . . . . . . . . .  

2 .  With Fuses and Re sistors but no Tubes in any Socket . • . . . . . . . • . • . • . • . •  

3 ·  Switch 5-l on . . 
Volts Oscillator Screen & Plate -B to tap on R-1 ( approximate adjustment ) • . .  

Volt s Receiver Tube Cathode -B to tap on R-1 (approximat e adjustment ) . . .  
4 .  With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Sockets 

Adjust R-3 for Amperes Cathode Heater Current M-4 . . . . . . • . . . . . . . . . . . . • • . . . . . .  

5 .  With Front Tube s Out and Four rear Tubes V-5 to V-8 in Sockets 
Ldjust R-2 for Amperes Cathode Heater Current M-4 ( For Four Tube Operation ) .  

6 .  With all Eight Tube s V-1 to V-8 in Sockets - Adjust R-2 for Amperes 
Cathode Heater Current M-4 ( For Eight Tube Operat ion ) . . . . . • . • . . . . . . . . . • . • . . . 

7 .  With Test Button 5-2 Open, M-1 and M-3 Must Be Zero 
8 .  Adjust Receiver Cathode Tap on R-1 for Milliamps. Receiver Relay M-2 

Volts Re ce iver Tube Cathode -B to tap on R-1 ( final adjustment ) . . . . . . . . . . • . .  

# 

9 -
*9 .  

9 .  

* 1 0 .  
* 10 . 

10 . 
1 0 .  

#1 1 .  
#1 1 .  
#12 . 
#12 . 

Adjust to Desired Frequency Referring To Curves - Data below are for 
Frequency in Kilocycles . . • . • . . . . . • . . . . . . . . . . . . . . . . . • • • . • . • . . . • . . . . . . .  

Oscillator Frequency Dial L-1 . . . . . . . . . . . • . . . . . . . . . • . . . . . • . . . • . . . • . . . .  

Equivalent Line Re sistance in Ohms • . . . . . • . . . • . . . . . . . . . • . • . • . . . . . • . . . .  

Receiver Primary Winding L-4 . . . . . . . . . . . . • . . . . . • . • . . . . . . . • . . . • . . • . . . . .  

Receiver Secondary Winding L-5 • . . . • . . . . . • . • . . . . . . . . . . . . • . . • . . . . . . . . . .  

Rece1 ver Primary Axis L-4 . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . • . . . . . . . . .  

Receiver Secondary Axis L-5 . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . • . . . . . . • . .  

Receiver Primary C-8 Ta� on T -1 (For Four Tube Operat ion ) . . . . . . . . . . .  . 

Receiver Primary C-8 Tap on T-1 ( For Eight Tube Operat ion ) . . . . . . . . . .  . 

Output Tap on T-1 ( For Four Tube Operation ) . . . • . . . . . . • . . . . . . . . . . . • • . .  

Output Tap on T -1 ( For Eight Tube Operation ) . . . . . . . . . . . . • . • . . . . . . . . . • 

13 . Adjus t Oscillator Plate Voltage Tap on R-1 for Maximum Product of 
Amplifier Plate Current times Carrier Output Current M-1 x M-3 
Milliamp s . Amplifier Plate Current M-1 I For Four Tub.e Operat ion ) . . . . . . . . . . .  . 

Milliamp s .  Amplifier Plate Current M-1 For Eight Tube Operation) . . . . . . . . . .  . 

#Milliamp s . Carrier Output Current M-3 For Four Tube Operat ion ) . . . . . . . . . . .  . 

#Milliamp s . Carrier Output Current M-3 For Eight Tube Operation ) . . . . . • . • . • .  

#Product M-1 x M-3 : 200 ( For Four Tube Operat ion) . . . . . . . . • . . . . . . . . . . . . . . . • •  

#Product M-1 x M-3 • 400 ( For Eight Tube Operat ion) . . . . . . . . . . . . . . . . . . . . . . • . .  

14 . Disconnect Tap on R-1 nearest hinged edge of Pane l and insert 
Milliammeter 
*Milliamp s . Oscillator Plate and Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  

*Volts Oscillator Plate & Screen -B to Tap on R-1 (final adjus tment ) . . . . . . .  . 

15 . With Carrier from Remote Transmitter , Adjust Receiver for Maximum 
Receiver Relay Current M-2 . 
*Receiver Primary Capacitor Dial C -8 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  

*Receiver Secondary Capacitor Dial C -9 . . . . . . . . . . . . . . • . . . . . . . . . . . .  , . . • . . . . . • .  

Milliamps . Receiver Relay Current M-2 (Remote Transmitter Test ) . . . . . . . . . . . .  . 

1.5 .  With Test Button 5-2 Closed . · 

Mi� lamps . Receiver Relay Current M-2 (Local Transmitter Tes t )  . . . . . . . . . . . • . .  

Repeat ing 13 to 15 readings above with Handset H5-l in Jacks Jl and JlA and 
Handset Button pre s ued closed . 
Milliamps . Amplifier Current M-1 (For Four Tube Operat ion) . . . . . • . . . • . • • . . . . .  

Milliamps . Amplifier Curr�nt M-1 ( For Eight Tube Operation ) . • • . . . . • . • • . . . . . .  

#Milliamps . Carrier Output Current M-3 ( For Four Tube Operation) . . . . . . . . . . .  . 

#Milliamps . Carrier Output Current M-3 ( For Eight Tube Operat ion ) . . . . • . . . . . .  

#Product M-1 x M-3 : 200 ( For Four Tube Operat ion) . • . • . . . . . . . • . . . . . . . • . . . • • •  

#Product M-1 x M-3 � 400 ( For Eight Tube Operat ion ) . . . . . • . . . . . . • • . • • . . . . . . . .  

Mill iamps . Receiver Relay Current M-2 (Local Transmitter Te s t )  . . . . • . . . . . . . . . 

Volts Extra Modulator Bias acros s  C-12 . . • . . . . . . . . . . . . . . . . . . • • • . • . . . . . • . . . . . .  

Milliamps . Total Load on Battery, Standby (For Four Tube Operation )  . . . . • . . . .  

Milliamps . Total Load on Battery , Standby ( For Eight Tube Operat ion) . . . . • . . .  

Milliamps . Total Load on Battery , Transmitting ( For Four Tube Operation) . • . •  

Milliamps . Total Load on Battery , Transmitt ing ( For Eight Tube Operation) . . .  
Add 50 Milliampere s to Transmitting loads above when the communication hand­
set push- button is closed . 

* These values vary with frequency . See Curve s .  
# Thes e  values vary with equivalent line resistance . See Curves . 
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Max . 

300 

88 
50 

. 888 

. 888 

. 888 

. 10 
50 

101 
85 
55 

Total 
Total 

100 
100 

6 
8 
6 
8 

133 
400 
550 
950 
380 
900 

27 
110 

87 
87 
30 

35 

106 
310 
440 
760 
250 
600 

28 
18 

Min . 

200 

52 
30 

. 804 

. 804 

. 804 

. 01 
30 

99 
75 
45 

Tap 
Tap 

75 
75 

5 
7 
5 
6 

87 
260 
400 
700 
180 
500 

10 
40 

77 
77 
10 

10 

70 
210 
320 
560 
120 
330 

10 
14 

Norm . Actual 

250 

70 
40 

. 845 

. 846 

. 849 

. 05 
40 

100 
80 
50 

Total 
.Total 

88 
88 

5 
7 
5 
7 

1 13 
340 
475 
825 
270 
700 

17 
70 

82 
82 
15 

22 

88 
260 
380 
660 
180 
470 

18 
16 

950 
950 

1097 
1317 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

COMPONENT PARTS OF TYPE GO TRANSMITTER-RECEIVERS 

Symbols 

C-1 
C-2 
C -3 
C -4 
C -5 
C -6 
C-7 
C -8 
C -9 
C - 1 1  
C - 12 
Q-13 
C -14 

Oscillator Tank 
Oscillator Tank 
Oscillator Tank 
Oscillator Plat e 
Amp lifier Grid 
Amp lifier Grid 
Cathode By-pass  
Receiver Primary 
Receiver Secondary 
Receiver Plate 
Bias Filter 
Rec . Speech Filter 
Microphone By -pass  

Rating 

CAPACITORS 

. 02 Mfd . 600 wv 

. 02 Mfd . 600 wv 

. 02 Mfd . 600 wv 

. 025 Mfd . 600 wv 

. 0005 Mfd . 600 wv 

. 0005 Mfd . 600 wv 
2 X . 25 Mfd . 500 w . v  

. 001 Mfd . 
. 001  Mfd . 
. 005 Mfd . 600 wv 
. s  Mfd . 400 wv 
. 00 1  Mfd . 600 wv 
. s  Mfd . 400 wv 

FUSES 

F-1 
F-2 
F-1 
F-2 

( For l25V Equip . )  
( For l 25V Equip . )  
( For 2sov Equip . )  
{ For 250V Equip . )  

Plug 6 A .  125 V .  
Plug 6 A. 125 V .  
Cartridge6 A .  250 V .  
Cartridge.6 A . 250 V .  

FS - 1  
FS -2 

L-1 
L-3 
L-4 
L-5 

M-1 
M-2 
M-3 
M-4 

Receptacle 
Receptacle 

Oscillator Variometer 
Plate Reactor 
Recei ver Primary 
Receiver Secondary 

Amplifier Plate 
Receiver Relay 
Carrier Output 
Cathode Heater 

FUSE SOCKETS 

Med .  Screw 
Med . Screw 

INDUCTANCES 

. 17 - 1 . 7  M . H .  
50 . M . H .  
1 1 . M . H . "  
1 1 .  M . H .  

500 MA 
50 MA 
1 . 0  Amp . 
1 . 0  Amp . 

METERS 

*Calibrated for use on 3/32 inch thick Steel  Panel .  

P S - 1  

R-1  
R-1  
R-2  
R-2  
R -3 
R -3 
R -4 
R-5 
R -6 
R -6 
R -7 
R-7 
R -8 t o  
R-1')  
R-16  
R-17  
R -1 8  

Convenience Out let 

Potentiometer 
Potentiometer 
Cathode Heater 
Cathode Heater 
Cathode Heater 
Cathode Heater 
Amplifier Grid 
Amplifier Grid 
Amplifier Cathode 
Amplifier Cathode 
Amplifier Cathode 
Amplifier Cathode 

R-13 PaPasitic 
Oscillator Grid 
Osci1 1ator .Grid 
Micpophone 
Microphone 

PLUG SOCKET 

10 A .  250 V .  

RESISTORS 

For l25V Equip . 2000 ill<ms} 
For 250V Equip . 5000 Ohms 
For l25V Equip . 160 Ohms 
For 250V Equip . 80 Ohms 
For l25V Equip . 160 Ohms 
For 250V Equip . 80 Ohms 
50 , 000 Ohms l W .  
50, 000 Ohms 1 W .  
For l25V Equip . 
For 250V Equip . 
For l25V Equip . 
For 250V Equip . 
1000 Ohms , lW . 
10000 Ohms , l W .  
10000 Ohms , 1 W .  
1850 Ohms 
2200 Ohms 

6 0  Ohms ) 
120 Ohms 

30 Ohms 
60  Ohms 

- 14 -

Designation 

Type 9H-ll020 
Type 9H-ll020 
Type 9H-ll020 
Type 9 -11025 
Type 9 -13050 
Type 9 -13050 
Type HC-1075 
Type XR-1000 PS Mycalex Ins . 
Type XR-1000 PS Mycalex Ins . 
Type 9 -11050 
Type HC-3217-1 
Type 4 -12010 
Type HC-3217-1 

POR-6 
POR-6 
#7054 & Casing #1945 
#7054 & Casing #1945 

H-715 
H-715 

Dwg . 7605336G-1 
L-332757 
Dwg . 7406582 G-1 
Dwg . 7406582 G-1 

Type UX-35 8#1007168* 
Type UX-35 8#1007159* 
Type UT-35 8#1159644* 
Type UX-35 8#1007040 *  

#4725 

8-1/2" D Bare Side 2 -604 
Bands Type 307 Ferrules 

Type GS 
Type GS 

l-3/8" T  Type 3 00Ferrules 

Type GS 
Type GS 
Type GS 
2 11D Type 205 Term. 
Type 754 Mtg .  

Supplier 

C-D 
C-D 
C-D 
C-D 
C -D 
C-D 
C -D 
Card 
Card 
C-D 
C-D 
C-D 
C-D 

Bryant 
Bryant 
Bryant 
Bryant 

Bryant 
Bryant 

w 
w 
w 
w 

w 
w 
w 
w 

Bryant 

W . L .  
W . L .  
W . L .  
W .L .  
W . L .  
W . L .  
Stack . 
Stack . 
W . L .  
W . L .  
W . L .  
W . L .  
Stack 
Stack . 
Stack . 

W .L .  
W . L .  
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TYPE GO CARR I ER CU R R EN T  T RANSM I T T E R - R E C E I V E R  

Symbols Name 

SG-1 Protector 

S-1 Power 
S-2 Te st But ton 

T-1  Output 
T-2  Microphone 

V-1 to V-8 Radiotron Beam 
V-1 to  V-8 Radiotron Beam 
V-9 Neon Glow Lamp 

VS -1 to  VS -8 Wafer 
VS -9 Neon Glow Lamp 

K-1 Modulation 

J-1 Modulation 
J-lA Modulat ion 

Rating 

10  A .  250 V .  
l M l B 

SAFETY GAP 

SWITCHES 

TRANSFORMERS 

50-150 KC 275/120 V .  
1 : 15 

VACUUM TUBES 

For 125 V .  Equip . 
For 250 V .  Equip . 
2 w .  115  v .  

VACUUM TUBE SOCKETS 
Octal. 
Med . Screw 

l A .  300 V .  

l Ckt . 

RELAYS 

JACKS 

l Ckt . & l Block Ckt . 

COMMUNICATION HANDSET 

De signat ion 

Dis ·• S#9'-+9357 
Mica S#948956 

#3952 
S#5l .L813 

L-340113 
L-340176 

w 
w 

Supp li'"r 

Bryant 
w 

w 
w 

25-L-6 RCA 
6 -L-6 RCA 

S-14 Clear Med .  Screw ba2 e  W 

#6714 
H-715 

Series AQA Spe c .  Z -6020 

CAT #DC-'26 
CAT #DC-?7 

Cinch 
Bryant 

A . E .  

A . E .  
A . E .  

(Not supplied a s  part of the carrier :;let equipment ) 

HS -1 Telephone Monophone S#l268027 w 
COMMUNICATION DESK HAND SET 

( To be wired from the swit chboard panel per figure 3 - not supplied as part of the Carrier Set Equipment . )  

HS-2 Telephone Monophone & Desk Stand S#l268028 w 
The West inghouse Electric and Manufacturing Company i s  prepared t o  supply any of the listed 

part s for use in servicing this equipment . Orders should specify that they are for Type GO Trans ­
mitter -Receiver and mention the circuit syrrillol . All orders must spe cify the rat ing as wel l  as the 
Supplier 's des ignat ion . Parts  indicated as having suppliers other than We st inghouse Ele ctric and 
Manufacturing Company may be ordered direct from the manufacturers . The addre sses  are as follows : 

Card - Allen D .  Cardwe l l  Mfg . Co . 
81 Prospect  St . 
Brooklyn, N . Y .  

C -D - Cornell  Dubilier Cond . Corp . 
South P lainfield , N . J .  

A . E .  - American Automatic Electric Sales  Co . 
1 033 W .  Van Buren St . 
Chicago , Illinois 

RCA - R . C .A .  Manufacturing Co . 
Radiotron Division 
Harrison ,  N . J .  

- 1 5  -

Cinch - Cinch Mfg . Co . 
2339 W .  Van Buren St . 
Chicago,  I ll inoi s  

Bryant - Bryant Electric Co . 
Bridgeport , Conn . 

W -L - Ward Leonard Electric Co . 
Mt . Vernon , N . Y .  

Stack - Stackpole Carbon Gn . 
St . Marys , Pa . 

W - Westinghouse E .&M . Co . 
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I . L .  41 -643 

Westinghouse 
SLEET DETECTION EQUIPMENT 

FOR 
TYPE GO CARRIER CURRENT TRANSMITTER -RECEIVER 

INDOOR OR OUTDOOR MOUNTING 

INSTRUCTIONS 

The se instructions are supplementary 
to I . L .  41-640 ror the Outdoor Type Sets and to  
I . L .  4 1 -641 ror the Indoor Type Set s  and concern 
the addition or sleet -detecting equipment . 

A s leet indication is obtained by re ­
ducing the normal received signal so that the 
carrier receiver tube operate s  at the t op or the 
linear slope or its curve . rhis means that any 
rurther decrease in the received signal because 
or s leet rormat ion on the protected transmission 
line is indicated by a reduction in the re ­
ceiver plate milliammeter (M2 ) reading . For 
sleet detection it is neces sary ror the operator 
at the distant station to send carrier over the 
transmission line by pre s s ing his Te st Push 
Button either at the carrier set or at the 
switchboard pane l .  At the same time the local 
operator must press  the Sleet Detection Push 
Button on his switchboard panel , and compare the 
receiver plate milliammeter (M2 )  with a previous 
reading taken during normal operation without 
s leet conditions . 

1 .  The modirications made in the car­
rier set consist in the addition or a contactor 
switch relay ( CS ) operated by the Sleet Detec ­
t ion Push Button thru an additional terminal on 
the carrier set marked S .  This relay is ener ­
gized by 125 V .  d - e  thru a series resistor or 
2000 ohms ( 5000 ohms ror 250 V .  d-e ) . The 
normally c losed contact or the CS relay and an 
adjustable 20 , 000 ohm resistor in paral lel are 
connected in the primary or the receiver tube 
control grid circuit . During normal operation 
this back contact shorts out the resistor and 
the perrormance is as described in the standard 
instruction book . During the period when the 
Sleet Detect ion Push Button is depres sed,  the CS 

relay contact is open and the 20 , 000 ohm re ­
sistance is inserted in the receiver grid cir­
cuit to reduce the received signal . 

2 .  After installat ion, the 20 , 000 ohm 
resistor should be adjusted to reduce the re ­
ceiver plate curren� to the proper value to de ­
tect s leet·. This is determined by slowly in­
creasing the resistance rrom zero ohms , and 
wat ching the detector tube plate current . It 
will gradual ly decrease a rew mi lliamperes at 
rirst , then suddenly drop orr more rapidly . The 
proper adjustment is the point where the rapid 
drop begins . This adjustment should be made on 
a c lear dry day when there is no possibility or 
s leet or excessive moisture . 

Sleet detector readings should be 
taken rrequently to determine ir there are varia­
t ions due to ractors other than s leet . In this 
way, surricient inrormat ion can be obtained t o  
properly interpret readings obtained during 
normal or s leet conditions . 

3 .  The . adjustments on the CS re lay 
are as rollows : Ad just the two nut s on the bot ­
tom or the rixed shart so that the plunger has 
1/8 inch trave l arter the lower contact makes .  

. The plunger should have 1/64 inch travel in the 
opposite dire ction arter the upper contact s 
make . This adjustment can be made by s crewing 
down the core s crew on top or the swit ch unti l  
the upper contact s are just able to make as the 
plunger hits the upper stop . Then back orr this 
s crew 1/2 turn and lock in place . The e l ement 
should pick up at 75 volts ror a 125 V .  set , and 
150 volts ror a 250 V .  set . Its coil resistance 
is  ll60 ohms . 

- 1 -
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PRINTED IN U . S .A .  

OMIT f"'R 2.50 V. 

Figure 1 

IN THE TY�E JZ TUNER FOR THE INDOOR SET. 

Internal Connections of the Type GO Carrier Current 
Transmitter-Receiver with the Sleet Detection Equipment . 

Westinghouse Electric & Manufacturing Company 
Meter Division, Newark, N. J. 
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