
INSTRUCTION BOOK 

F OR 

FORT MONMOUTH SIGNAL CORPS PUBLICATIONS AGENCY 

FOR REFERENCE ONLY 

DO NOT TAKE 
FROM THIS ROOM 

BY ORDER OF THE DIRECTOR 
94- Ft. Mon .- 12-4-43- 5M- HQ 

FOR Of:FICIAL USE ONLY 

/ 
PREPARED AT 

SIGNAL CORPS LABORATORIES 

FORT MONMOUTH, NEW JERSEY 

DECEMBER 15, 1935 

.... : 0\/E 
'->LCl,ON 

U) " 
fTl 
()s. 
- 0 
0 rr. z 

-- ... 



INSTRUCTION BOOK 

FOR 

BD-78 

FOR OFFICIAL USE ONLY 

Prepared a t 
SIGNAL CORPS LABORATORIES 
FORT MONMOUTH, NEW JERSEY 

December 15, 1935 



TABLE OF CONTENTS 

SECTION I - Description. 

General .............. .................................. 
Cabinet and Framework .................................. 
Apparatus ................................... 

a. General ..•••... . ................................ . 
Q• Coil C-111 • • • • • • • • • • • • • • • • • • • • e 1 • • • • • • • • • • • • • • • • • • 

SECTION II - Installation. 

General . ............ ..................... &o ••••••••••• 

SECTION III Operation and Maintenance. 

Circuit per Figures 1-A, -B, -C and -D 
a. Viorking Limits ........•............. ........•..... 
b. Principal Functions 

Connecting Circuit's 
Detailed Description 

£.· 
g_. 

.............................. .............................. 
•••••••••••••••••••••••••••• 0 

Page 

1 
1 
1 
1 
1 

2 

2 
2 
3 
3 
4 



LIST OF ILLUSTRATIONS 

DIAGRJ;MS 

Fig. l - Transmltt,er Battery Supply and J ack. . Figures A. and 
D used for "Ringdown, 11 i.e. 20-Cycle AC Supervision. Figures 
B and C Used for Direct Current Supervision. 

Fig. 2 . - Through Line Jack Circuit with Tie J ack. 

Fig. 3 - Lamp Circuit. For Use in Special Circuits in Co.njunction 
wi th Figures 2 , 4 and 6. 

Fig. 4 - Througf1 Line Jack Circuit. 

Fig. 5. - Fuse Alarm Circuit. 

Fig. 6 - Battery Supply Circuit to Terminal Strip. For Testing Pur-
poses and for Special Circuits in Conjunction with Figures 
2, 3 and 4. 

Fig. 7 - Relay Adjustment Instructions for Figure 1. 

Fig. 8 - Circuit Showing Three Telephones Normally Connected without 
Patching Cords. Associated Wiring Diagram: Figures 1, B & C. 

Fig. 9 - Circuit Showing Three Telephones with Normal Connections Re-
placed with Temporary Connections by Means of Patching Cords. 
Associated Wiring Diagram : Figures 1, B & C. 

Fig.lO - Circuit Showing Method of Disconnecting a Defective Line and 
Coil by Meann of a Patching Cord. Associated Viiring 
Figures l, B & c. 

Fig.ll - Circuit Showing Three Telephones Normally Connected withon ':., 
Patching Cords. Associat ed Wiring Diagr am: Figures 1, 
A & D. 

Fig.l2 - Terminal Punching Numbering .List. 

PHOTOGRAPHS 

Figol.3 - Fr ont View, Shov;ing Use of Patching Cords. 

Fig.l/+ - Three-quarter View, Showing Hinges. 

Fig .15 - Three-quarter View, Showing Locking Device. 

Fig .16 - Three-quarter View , Shov'ling Relay Cover and Crosr;-
connecting Terminal Strip Cover Removed . 

Fig .17 - Three-quarter View, Showing Side and Bot tom Panel 

Fig .l8 Front Section in Open and Side, Top and Bottom 
Panels Removed . 



l. General. 

INSTRUCTION BOOK 
FOR 

SWITCHBOARD BD-78 

SECTION .! 

DESCRIPTION 

Switchboard BD-78 is a single-panel, common-bat t ery telephone 
switchboard intended for use i::J. fire-control communication syst ems of 
the Coast Artillery Corps. With the exception of having line capacity, 
Switchboa.rd BD-78 is essentially the same as Switchboard BD-711.• .Jack 
and lamp-socket mountings, repeating coils, relays, etc., are inter-
changeable on Switchboards BD-74 and BD-78. Switchboard BD-78 is 
arr anged to be mounted on the wall. 

.Q. The dimensions of the switchboard ar e as follows: 

Cabinet 
Cabinet (overall) 

Height ____ __ 
26-3/8 11 19-5/8 11 19-9/16 11 

30-3/8 11 20-5/8 11 21" 

c. The weight of the switchboard will vary between 225 and 
305 potUlds, depending upon the amount of equipment installed. 

2. Cabinet and Framework. The apparatus_is mounted on an 
angle-iron framework, inclosed by rernovabl:e steel plates. The f r ont 
section of the cabinet is hinged so that all apparatus is easily 
accessible. 

3. Apparatus. 

a. General. All apparatus with the exception of Coil C-111 
(repeating) are of standard commercial design • 

.Q. Coil C--lJ..h Coil C-111 was designed at the Corps 
Laboratories because a suitable commercial coil was not available. The 
folloV'ing requirements are met by this coil: 

(l) Efficient. at ringing freq}_lencies (16 to 20 cycles per 
second) over the required voltage range. 

(2) Efficient at voice frequencies with a d-e component con-
sisting of the transmitter-battery-supply current. 

(3) In the event of a short circuit when coil is con-
nected to a 30-volt battery, the temperature will not rise to a 
destructive value. 
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SECTION II 

INSTALLATION 

4o General. 

a. Remove packing material from around repeating coils, etc., 
betor; mounting the switchboard, as it may be necessary to ra.ove 
the rear plate. 

Select location which shall permit ready access to side 
panels. 

Connect 30-To1t battery-to-battery busses on fuse panel. 

£.. Connect iron framework of the sv-Jitchboard to ground. The 
tr.ame may be connected to the grounded side of the battery if 
warranted by locnl conditions. 

£• Install the signal lamps and temporary fUsing. Test all 
cireuitso 

r. Remove the battery fuses and connect incoming line cable 
to the terminal strip in the rear section. Make cross-connections 
on the front side of the terminal strip in the front section. 

Install 110-volt circuit and unit. 

h· After final testing, install the fuses and lamp caps. 

SECTION III 

OPERATION AND MAINTENJ1NCE 

5. per figures 1-A, -B, -C and -D. 

!!.• Work.!!!& Limits • 

Th 
(1) Direct Current Signaling. (Figures_ l =B nnd -C)o 

e maximum permissible line resistance is 1100 ohms at a minimum 
battery voltage or 2B volts. 

• (2) _Alternating Current Signaling, 16 to 20 Cycles. 
1-A -D). The operating range of the alternating-

eurrent superyisory relay .from a distant. Telephone Box EE-91 con-
by 19-gauge cable to the switchboard "T 11 and 11R11 

and uRl" Op.f;ln, or to uT1" and "Rl 11 with "T" and 11 R11 

between 70 and 75 miles. In the event one pair of ter-
116\ls le eonnected ey a short line to a Telephone Box EE-91, 
e relay mny, be operated from another Telephone Box EE-91 con-

to the other pair or terminuls over approxima tely 50 miles 
9-gauge etible. 

(3) Transmitter Battery Supply. The transmitter current 
be B.llpere on lines or negligible length 
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and approximately .028 ampere on lines of 19-gauge cable 10 miles 
long. The current-supply loss on circuits of 10 miles of 19-gauge 
cable will be from 4 to 9 db, depending on the type of transmitter 
used. 

Q• Principal Functions. 

(l)_Provides means for supplying . transrnitter-battery to 
common-battery telephones. 

(2) Provides lamp-supervisory and line signals. 

(3) Provides a visual and audible signal when a fuse 
operates. 

(4) Provides means of cross-connecting two or more tele-
phone or telegraph lines by means of jumper wires. 

(5) Provides means of connection or patching together t wo 
or more telephone or telegraph .lines by patching cords. 

(6) Provides for the rearrangement of c01mections, b;y the 
use of patching cords, without rearranging the jumper wires. 

(7) Provides means for connecting test equipment to the 
lines or switchboard equipment. 

(8) Provides means of originating aad answering calls to 
and :from magneto and common-battery telephones and switchboards. 

(9) 11 ring-through 11 circuits for connecting to-
gether telephones or switchboards. 

(10) Provides telegraph circuits by simplexing the tele -
phone circuits. 

Connecting Circuits. 

(l) _Common-battery telephone circuits. 

(2) Magneto telephone circuits. 

(3) Trunks and tie lines to other switchboards which are 
equipped for outgoing automatic and incoming ring-down service. 

(L,.) Two-way ring-down trunk and tie lines at other tch-
boards. 

(5) Magneto line circuits at other switchboards . 

(6) Common-battery Hne circuits at other switchboards. 

(7) Direct-current telegraph circuits. 
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Q.. Detailed D_e_sc_ription. 

(1) Trc.nsmi tter Battery: Su_QP.ly. Common-battery telephones 
should be connected to "T" and "R" terminals of figure 1. 

(2) Direct Current Supervisory Slgnul. (Figures 1-B and -C). 

(a) Common Battery Telephones. Raising the hook switch , 
or equivalent, completes a direct-current path through the telephone 
which result::> in the operation of the supervisory relay in series 
ith the transmitter-battery-supply coil. The operation of the relay 

causes the supervisory lamp to light and remain lighted the entire 
time the line is in use. The lrunp ma." be flashed for the purpose 
of attracting the attention of the switchboard operator, by slowly 
operating the hook switch. 

(b) Local Battery Telephones. local-battery 
t elephones are connected to the "T" and "R'' terminals, the supervisory 
lamp may be lighted or flashed by making and breaking a direct-eurrent 
circuit a t the telephone. This may be done by short circuiting the 
line. On short lines the supervisory relay may operste through the 
ringer windings. On most llnes the ringer winding would act as a 
holdine coil, therefore it would be necessary to open line to 
release the supervisory relay. 'IIJhen using local-batte!"'IJ telephones 
on common-battery lines, a capacitor is usually inserted in series 
with the ringer so the relays at the switchboard will release. In 
some cases the d-e relays at the switchboard may be operated by 
depressing the generator crank and thereby using the generator wind-
ing as a signaling and holding circuit. 

(c) Trunks and Tie Lines that are Arranged at the Other 
Switchboard for Outgoing Automatic and Incoming Ring-dovm Service. 
These circuits should be connected to 11 T11 and "R" terminals of 
figures 1-B and - C. As far as the operation of Switchboard BD-78 
is concerned, these circuits are equivalent to a common-battery 
telephone circult. 

(3) Jlternating Current Supervisory Signal. __ (Figures 1-A 
and -D). This __ signal may be operated by common-battery fire-control 
telephones equipped with hand generators, local- battery telephones, 
magneto-trunk and toll circuits. Connection may be made to either 
the "Tn and __ or the "T1" and "Rl" terminals. The ringing current 
through the secondary winding of relay in figure 1-D, actuates the 
armature sufficiently to close the contacts on the armature and 
Pendulum spring. _ This completes the circuit of the primary windit11 
of the relay, locking the relay in the operated position and light-
ing the lamp. The insertion of a plug in the answering jack opens 
the circuit of the primary winding of the relay, thus releasing 
the relay and the lamp. 

(4) Operator's Telephone Circuit. 

(a) A standard fire-control telephone should be eon-
nected to and "R" terminals or figure 1 f'or use as an 
0Perator's telephone cir cui t . Connections may be made to any line 
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by connecting with a patching cord the 11 Tien jack of the operator's 
circuit to the nTie, 11 "Tie- Cut-Off, 11 or 11 Answeringn j ack of the 
desired line. The individual lines of a multiline connecti on may 
be isolated by connecting the operator's circuit to the 
jack of the desired lineo This feat ure is the equivalent of the 
splitting-key arrangement of toll-cord circuits. \Alhen the operator's 
circui t is connected to the 11 ilnswer 11 j ack of' figure 1-A, it will 
divert some of the transmitter current from the telephone connected 
to t he 11 T11 and 11 R11 terminals of figure l. ¥.hen talking to a tele-
phone connected to the 11 Tn and 11 R11 terminals of figure l over a 
long line, it may be necessary to insert t he plug into the answer-
ing jack to extinguish the lamp and then r emove the plug and insert 
it into the "Tie " or "Tie-Cut-Off" j ack of t he l i ne. The 11 Answer 11 

j ack was placed on the 11 T11 and "R" side of the coil rather t han 
t he 11 Tl 11 and 11 Rl 11 side, so that it woul d be available f or testing 
the transmitter-battery supply. 

(b) To appl y ringing current to individual lines, 
connect the 11 Tie 11 jack of the operator's telephone circuit to the 
line jack of the desired line. The application of ringing current 
to a "Tie" jack of an arrangement like t hat shovm in figure l, 
would ring all three t elephones . 

( 5) Cross-connecting Lines. Lines may be cro ss-connected 
by means of jumper wires or patching cords a s in figures 8 
to 11. 

( 6) Test ing. 

(a) To test l ines, insert the plug of the test equip-
ment into the "Line-Test" j ack of the line it is desired to test. 
This dis connects all switchboard equipment and other lines con-
nected at the switchboard from the line under test. 

(b) To test the switchboard equipment of figures 1-B 
and - C, plug in the test equipment_ in the 11 Swbd. Test" j ack to · test 
the battery or "wet" side of the coil. This disconnects the line. 
To test the "dry" side of the coil, plug into 11 Tie-Cut-Of.f 11 

j ack . 

(c) To test the switchboard equipment of figures 1-A 
and -D, plug in the test equipment in the 11 Answer 11 j ack to test 
the battery or 11 wet 11 side of the coil. As this does not disconnect 
t he line, it will be necessary to insert a plug __ i::1to t he 11 Line-Test 11 

j ack to disconnect the line. To test the "dry" side of the coil, 
plug i nto the 11 Tie-Cut- Off 11 j ack . 

(d) The relay--adjusting instructions are shown in 
f igure 7. During ordinary maintenance operations. it will not be 
necessary to disconne ct any wiring when adjusting the relay in 
fic;ure 1-D. This relay may be adjusted by connecting the operator's 
circuit to the "Tie-Cut-Off" jack of the circuit under test and 
applying ring_ing current. An adjustable rheostat should be con-
nected by pluggj.ng_into the 11 Tie 11 j ack . Reducing the resistance 
of the rheostat reduces the voltage applied to the relay. The 
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setting of the rhcost t may be dcterminP.:J by for each installa-
tion. J, value should be used ths.t v,lll glve reliable rcl y ope o.-
tion over the lont;es t lines connected to the sv i tchbo rd . The value 
of the rbeostut setting will also be con.rollcd bj· the voltage out-
put of the operator's circuit. 
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· NOT£: +30 V. BRT. BUS -30 V. 8/IT. BUS 
/, WIKES NOT 5n'CIFIED tJN SWBO. ON .SW6P. 

70 BE ENII/'?El£0 P.S. &C. SWBO. 
. I • 

2. "P" DENOTES ffliK. 
3. /ILl /II"''IIRifTU5 CODE liKE 

WESTERN CO. INC., U/VI..ESS 

.. -./ j /II1P. ,I'"USE 
B. 8.£. WIRE 

' OTHERWISE 
4. "F" ClfBLE liS 

!"'OKH /IT STITCH. 2·7 Llf/'1P 

'"'l_ 

220-/1 JHCK 
i.INE 

-
I"' : 

! St.. -WN. pOD NO. CKT.S. '} 
EVEN 110. CKTS.. , 

- tyl-+8.;: 51..117£ 000 NO. CKT$. 
If . n ORI/Nfi£ E'IEN Na CKTS. 

, B __ 

D G"REEN 
E L__ n-- RED r.--F r 

SltiNIIL. CORPS 
TYPE Cll-171 

FHi. 0 

220-II..IIICK RED-Q'R. 
SWBO. 
rltf. 8 =--- REO-SJ.. 2/!J-A JACXu-_..--4+-l,._ ... 

SX 

223-11 
TIE -

2 20-/1 JIJCK 
TI.E CO. 

I • -

--P 

: ...._;...- I 1'1 
I : I N 
I I 
I I L _ _____ ..J F 

8-J REJ.I1Y 
rlti. c 

r-!:,-- -- --;-- --1 
I I 
I o lloi., p I 
1 z e:;:: 1o -r 

- l 
I " <s> 7'-...1 1--f-,P <? \:1 >:: 1' I 6 ° 8 I RE/J-WH. 
L-F=----------:..1 

R£0 

Fig. !-Transmitter Battery Supply and Jack Circuit. Fiaures A and D 
Used for "Rintdown," i.e. 20-Cycle AC Supervision. Figures Band 
C Used for Direct Current Supervision. 
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Z .ZCJ -A ./ACK 
LIN£ 

TIE C. O. 

•• \, 1' 

l't. .. 

n.. 
;:;. 
1'>. 

- I 
'""). q: p 
.n. ,.. 
,.. -

Fta.l-Throuah Line Jack Circuit With Tie Jack 

SLAT£ 7 -
SL-WII ,... 

.!L 
OlfANG£ r-::::-

-
0/i'-WII 

.1) 

N, 

Clt REO 
z-r LAMP (..,::<===t-0g ____ 1 _ REo-w11 

-ezo-A .lACK •• ...... "" 

Fta. 3-Lamp Circuit. For Use in Special Circuits in Conjunction With 
Ftaurea l, 4 and 6. 

SLAT£ r :;.. 
n. SL-Wif .... 
- N .....;..:... _. 

""' ORANt;E -
01?-WII -.&. 

Fl&. 4-Throu&h Line Jack Circuit 



.G-K LAMP. 

- J() Y. 
BATT. /JUS. 

ALAA'Af Bf/.5 MR 

BLK- !?EP . 

BLACK 

+JOV 
BATT. IJV.S. 

--------L-t)-
I I l!-FBEj I 

: I 
L __ ..J 
8-1() R£LAY 

Fig. 5-Fuse Alarm Circuit 

-J() Y. BATT. Pt/J. BAR ON SWBD. 
/L 

BLK-HEO 

8LAC'I( 

ALl. WllfiN(f #,eo A. W.t;. 
8A'AIIJ£P BLACK £HAMEL. 

#zo B.e.c. WINe 

,.. -- , I+ -._ ____ ! 
Fig. 6-Battery Supply Circuit to Terminal Strip. For Testing Purposes 

and for Special Circuits in Conjunction With Figures l, 3 and 4. 
T£,fM. ST,f!P (W 
li'£AA' OF SWBO. 



CON71'1CT 1'/0JUSTINti 

CONTACTS: 

I'JRHI'JTURE 
TENSION 

W.E.CO. 
COO£ 

IVU/'18£R 

B-t 
B-IO 

1'1/IX. 
fiRM. 

TRfiVEL 

.030" 

.0'30" 

RRI'?I'ITURE CONTRCT 

FRONT 
lcoNTilt:"T 

/'1/IKE 

.005" 

.005" 

RRHI'JTURf 
/IOJUSTING SCREW 

OF'EK/lTE KELERSE 
o.c. o.c. 

ll1'1PERES 111'1PER£5 

.020 .005 

.022 .002 

WITH A .oos-" TN/CKNESS GAUl;£ INSERTED BETWEEN STOP PIN ON AI?MATU!i'E 
ANO COR£, TURN CONTACT ADJUSTING SCREW SO THAT THE CO/Vl?ICTS o/UST TOUCH. 

ARMATURE TRAVEL: 
WITH A • OJO" TH/CKN£.S.S (iAUt:;E INSERTED BETWEEN S TO I' PIN ON ARMATURE 

ANO COliC, AOo/UST AI?MATUR£ TRAVEL SCREW SO THAT A/iMATU!i'c TO(ICHES t:;AI/(iE 
Llt:;HTLY. 

£L£CTRICAL l'l£f4U/REMENTS. 
B-1 .RELAY: 

PL(It:; IN A MILL/AMMET£1? IN SERIES WITH A JOOO OHM ADJUSTABLE 
!?HEO.STAT INTO Tlf£ SWITCH80ARIJ o/ACK AND AlJ./1/ST CUI?/iENT FOI? TH£ SP£CIFIELJ 
VALl/£. AlJ./1/ST I'IELAY l3YM£ANS OF THE ARMATURE TENSION SCI?EW. 

13-10 RELAY: 
CONNECT A MILLIAMMeTER IN S£1?/ES WITH A JOOO OHM ADJUSTABLE 

RHEOSTAT BETWEEN ALARM ANP -.30 VOLT BUS BARS ANP AIJ./(IST C'I/I?RENT FOR THE 
SPECIFIED VALl/E. AOJV. rT RELAY Or MEANS OF Til£ ARMA Tl/li'E TENSION SCREW. 

.SPRIN(i 
CONTRCT #2 

RRt-1/ITVRE 
CON719CT "B" 

CONT/ICT ROJVSTiiVCi 
SCREW 

I'JRI'-119 TURE 
IIOJUSTIN<i SCREW 

w.c.co. fiRM. CONT/KT 
COO£ 'it " 

HU/'18£1( ,FOLLOW 

J-54 . 030" 012"/"JIIV . 
L__ 018. /'f/IX . 

COIVTfiCTS i/" 

PIECES 

R /'? 19 TVR E 

CONTRCT F'RI/'1/'IRY 
"B" OPERIITE 

O.C. o.c. f). C. 
,FOLLOW /'1PERES 111'1PERES liM PERES 
• 003" /'?IN . .0!4T .00-4Z .003"1 • 008"HI/)(. 

is!{ON.&KYI 
OP£/i?l/7£ 

/9. c. 
II/'1P£RES 

zo cn:.t£5 

WITH 19 .012" THICKNESS Gt7UtiE INSERTctJ 8cTWEEN ,POLE F'IECES I'INIJ 
19/f:/'1/ITC/RE, TUKN CONTI'/CT ROJUSTIN(j SCREW SO TH/97 THE CONTI'ICTS 
JUST TOUCH. WITH 19 .0!8" 6/IU(j£, CONT/ICTS SHIILL NOT TOUCH. 
CONTI'ICTS "!J" · 

WITH /I.003"THICKNcSS Cji'JUGE 1/VSERTfO BETWEEN F'OLE ,PIECES /INO 
IIKMIITURE, BENO SP.-f'IN(j /ITT/ICI{cO TO /IR!'-1/ITtiRE SO T/t'IIT COIVTNCTS JVST 
TOUCH. WITH R. 008 "GIIUtSE, COIVTI'ICTS SH/ILL NOT TOUCH. RELIIY SHOULIJ 
BE 190JUSTEIJ WITH ,FOLLOW /IS NE/IR /'11N. L I/'11T liS IS CONS!STfNT WITH 
/'1EcTIN(i EL ECTKICI'Il .REQUIKE/'1ENTS • .5ET /1-f?/'1/JTURE TRI'IVEL 8EFORE 
/'11'/K/NtS THIS t90JU5T!'-1ENT. 
I'IR/'1/'ITU!f:E 

WITH 19. OZ.S" THICKNESS <iRUtSE INSE.f?TEIJ BeTWEEN POLE ,PIECES ;9NIJ 
fiR/'1/'ITtiRE, TUteN /IRMI'ITC/KE TR/IVEL fl0JUSTIN6 .SCREW SO TH#T I'IR/'1/ITt/tf£ 1!/fKELY 
r/111.5 TO TOUCH (jlltl(jf. W17H /1.030"619UGE,19RI'119TURE SH#LL NOT TOUCH q/IU{jf, 

Fig. 7-Relay Adjustment Instructions for Figure 1 



c.. 

'?!:) 

' I'll 
r'rt 
0) 

\ 

CROSS CONNEC7/N(i Tc.RM. 
STRIP IN rRON7 SECTION. 

• v 

CUT OFF (c.o.)T 71£'"',/K. 
7/E J'K. 

LINE 7ER/'1. STRIP IN 
.RE/l.R SECTION 

(;;" 

,....---"---, 

:t) 

r-..; 

I I l '-...:. 

a 

0 

Fig. 8-Circuit Showing Three Telephones Normally Connected Without 
Patching Cords. Associated Wiring Diagram: Figures 1 Band 1 C. 



c._ 

II) 

1'1) 
(J) 

\ 

C.e'OSS CONNECT/N(i Tf.RM. 
STRIP IN FRONT SECTION. 

-;e, 

Tt CUT OFF (c:o.JI TIE .;K. 
71E J'K. 

0 

LINE 7ER/'1. ST,elp IN 
,e'E/9R SECTION 

.... 

' 

" 
-......:. 

Fig. 8-Circuit Showing Three Telephones Normally Connected Without 
Patching Cords. Associated Wiring Diagram: Figures 1 Band 1 C. 



c.. 

'i'll 
:( , 
....... 
?I) 
0) 

\ 

CROSS CONNECTING TeRM. 
STRIP IN rRONT SECTION. 

l?t • v 

CUT OFF (c.o.}T 7/E,..,../K. 
TIE J'K. 

L !NE 7Ee/'1. 5T,€'/P IN 
,e£/1,€' SECTION 

(i;"' 

I '> 1 
l"t)::b 

r--.; 

I' 1 '-..:. 

0 0 

0 

Fig. 8-Circuit Showing Three Telephones Normally Connected Without 
Patching Cords. Associated Wiring Diagram: Figures 1 Band 1 C. 



CROSS CONNECTINt; 
IN FRONT .SECTION. 

LINE TEKM . .57KI, IN 
.eE/IK SECTION. 

!)'-I oo 

I 

--,---.(',, 

<:)r-.. 7t 
CUT OFf(C.O.) 
71E JK. 

P197CH/Nq · 

7/E Jk 

' 

t: 
. . I " ' 

PI97CHING 

vn 
... "' u 0 

- . -19 i 41 I 

Fig. 9-Circuit Showing Three Telephones With Normal Connections 
Replaced With Temporary Connections by Means of Patching 
Cords. Associated Wiring Diaat'am: Figures 1 B and 1 C. 
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CROSS CONNECTING TERH. 
IN rKON7 SECTION. 

LIN£ IN 
SECT/ON. 

I 

TJ 

K.EGVL/IR OR Ol11'11'1Y rL.Ufi. DEFECTIVE COIL 

I. .. I •I • I I' I • 

CU7 .1k. 
71£ .JK. 

'--P'"'---+-1 +-I I J 

0 

0 

0 

,q, 

D 

.... 
P/ITCH/NG 

1:::1 
1"1 ;::: 

1 .,.,.\fl C'\ 
.I I h l 

.......: 

'•1•1•1"' I I \1 
" 

Fig. 10-Circuit Showing Method of Disconnecting a Defective Line and 
Coil by Means of a Patching Cord. Associated Wiring Diagram: 
Figures 1 B and 1 C. 



CONNcCTINt; 
IN FRONT SECTION. 

0 
TIE v'K. 

0 

I 
IINS.JK. 

LIN£ IN 
SECTION. 

I • I • I •-1 I I 1 

--t"''IM--oi-.L_ I 

,.., 

'-.j 

0 0 0 

Fig. 11-Circuit Showing Three Telephones Normally Connected With-
out Patching Cords. Associated Wiring Diagram: Figures 1 A 
and 1 D. 



BD-78 
Terminal Punching Numbering Li st 

Connec- Circui t Punch- Connec- Circui t Punch- Connec Circui t 
i .M t ion in,g t ion i ng t i on 

1 Tl B-1 2/t7 _Tl J- 1 361 T C-1 
2 Rl B-1 248 Rl J-1 362 R C-1 
3 TG1 B-1 249 T1 J-2 363 T C-2 
4 T1 B-2 250 Rl J-2 364 R C-2 
5 Rl B-2 251 T1 J-3 365 T C-3 
6 TG1 B-2 252 Rl J-3 366 R C-3 

to t o t o 
85 T1 B-29 277 Tl J-16 475 T C-58 

86 R1 B-29 278 Rl J-16 476 R C-58 

87 TGl B-29 279 T1 J-17 477 T C- 59 

88 T1 B-30 280 Rl J -17 lt78 R C- 59 

89 R1 B-30 281 Tl J-18 479 T C-60 

90 TG1 B-30 282 R1 J -18 L,80 R C- 60 

91 Tl C-1 295 + LB 481 T J-1 

92 R1 C-1 297 LB 482 R J-1 

93 Tl C-2 301 T B-1 483 T J -2 

94 Rl C-2 302 R B-1 484 R J--2 

9'5 T1 C-3 303 T B-2 lt85 T J- 3 

·96 R1 C- 3 304 R B-2 486 R J-3 

t o to 
205 T1 C- 58 305 T B-3 511 T J -16 

206 R1 C-58 306 R B-3 512 R J-16 

207 T1 C- 59 to 513 T J-17 

208 R1 C- 59 355 T B-28 514 R J-17 

::09 Tl C-60 356 R B-28 515 T J-18 

210 R1 C-60 357 T B-29 516 R J-18 

211 L L-1 358 R B-29 
212 11 L-1 359 T B-30 
213 L L-2 360 R B-30 
214 11 L-2 
215 L L- 3 
216 11 L- 3 

t o 
2/,1 L L-16 
21 .. 2 11 L-16 
243 L L-17 

11 L-17 
245 L L-18 
246 11 L-18 

Ci rcuits B, Fig. 1 
Circuits c Fig. 2 
(' . ' L Fig. 3 c. ' 1r euit s J Fi g. 4 c. ' LB Fig. 6 ' 

Figur e 12 



Fig. 13- Ft ont View, Showing Use of Patching Cords 





Fig. 16-Three-quarter View, Showing Relay Cover and Cross-connecting 
Terminal Strip Cover Removed 
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Fig,. 17-Three-quarter View, Showing, Side and Bottom Panels Removed 




