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CIRCUIT SCHEMATICS 
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1. GEHBRAL 

1.1 Scope of Section 

1.11 This section explains the prac-
tices and conventions used by the 

Bell Telephone Laboratories in the prepara­
tion of Circuit Schematics and the inter­
pretation to be made of this information by 
the installer. The numbering plan applied 
to schematic drawings is covered in this 
handbook. 

2. SOURCE AND PURPOSE OF BASIC SCHEMATICS 

2.1 Source 

NOTE: As a matter of history, Western 
-- Electric schematics were some­
times prepared for the earlier issues 
of wiring diagrams while later issues 
of wiring diagrams were covered by Bell 
Telephone Laboratories "ES" schematics. 

2.11 Schematic drawings (refer to 
Figure 1), also known as circuits, 

are prepared by the Bell Telephone Labora­
tories. 

2 .2 Purpose 

2.21 Schematics are issued to portray 
the apparatus, apparatus inter­

connections and requirements for a specific 
circuit, such as a "Telephone Circuit," 
"Trunk Circuit" "Sender Circuit," etc. 

2.22 The apparatus and wiring connec-
tions on schematic drawings are 

designed to facilitate the tracing of cir­
cuit operation rather than the manufacture 
or physical appearance of the equipment, 
i.e. where a lead as shown on a schematic 
cross-connection figure (FIG) or cabling 
diagram (CAD) is in multiple with more 
than one piece of apparatus, the schematic 
first point of connection may differ from 
the wiring diagram first point of connection. 

2.23 Cross~connection Information, in 
tabular form, is included on some 

schematic drawings. The information ar- · 
ranged in three sections, includes cross­
connection conditions, cross-connections 
required, an alphabetical list of terminals 
and their assignments, the type, color and 
gaure of wire required and a reference to 
other circuits affected by the cross­
connections. See Figure 4. 

5. CONVENTIONS EMPLOYED TO IDENTIFY WINDING 
AND SPRING TERMINALS 

6. APPARATUS CONVENTIONS 

7. WIRING CONVENTIONS 

8. COAXIAL AND WAVEGUIDE CONVENTIONS 

2.24 Circuit requirements con~isting 
of the mechanical requirements, 

circuit preparation, test set preparation 
and direct current flow are shown in tabular 
form on the schematic drawing. Refer to 
Figure 1. 

2.2~ Circuit wiring diagrams as de-
scribed in this handbook are 

prepared from schematic drawings to 
facilitate the manufacture of local cables, 
the soldering of apparatus and the running 
of cables or leads to the various frames 
and racks. 

2.26 Some new or reissued multisheet 
drawings provide a table which 

indicates the sheet location of each cir­
cuit figure, cross-connection figure and 
apparatus or wiring option. 

3. FIGURES AND OPTIONS 

3.1 Circuit Schematic Figures 

3.11 Schematic drawings are divided 
into figures consisting of groups 

of closely related apparatus which operate 
as a unit to p~rform a major circuit func­
tion as for examP,le: "cord circuit," "con­
troller circuit,' "group circuit," "primary 
switch circuit," etc. These major groupings 
or figures are assigned numbers and may be 
specified more or less independently, i.e. 
an individual order may require either a 
Figure 3 or 4 or both Figures 3 and 4, de­
pending on specified requirements. 

3.2 Cabling Diagrams 

3.21 Cabling diagrams (CAD) were for-
merly referred to as cross­

connection figures which were confused with 
cross-connection information that applied to 
connections subject to periodic revision. 

3.22 Cabling diagrams are numbered con-
secutively starting with one, have 

a prefix CAD, and are used on (1) all new 
drawings and, (2) on reissues of drawings 
which contained no numerically designated 
cross-connection figures such as Figure 51, 
etc. 

3.23 The cabling diagram, except on 
detached-contact schematics, carry 

a reference to the associated circuit 
&thematic figure number or numbers in case 
one cabling diagram covers several circuit 
schematic figures. These cross-references 
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are shown in the following manner, using the 4.111 Purposes of the circuit 
descriptive figure title only where neces-
sary. 4. 112 Working limits 

CAD 2 

(FOR FIG. 3) 

TOLL SWBU 3CF 

CAD 1 

(FOR FIGS. l & 2) 

TOLL SWBD 3C 

3.24 On some of the larger circuits 
(such as senders and markers) where 

scvpral sheets are involved, a cross­
refprence table between the circuit sche­
matic figures and associated cabling dia­
grams may be provided, or the corresponding 
c.atil1ng diagram number may be shown under 
the title of the schematic figure number in 
the following manner. 

FIG. 6 

COIN 

CAD l 

3.3 Cross-Connection Figures 

3.31 Cross-Connection figures are num-
bered consecutively starting with 

51; have a prefix FIG, and are used on re­
issues of drawings which already contain 
numerically designated cross-connection 
l 1gures. 

3,4 Options 

3.41 Variations in equipment and wir­
ing within a numbered figure to 

introduce optional features is accomplished 
on the schematic by one of three methods. 

3.411 The circuit elements represent-
ing each option may be broken 

out of a single numbered figure as a second­
ary figure and assigned letter designations. 
Since a lettered figure is not a complete 
operating unit it may not be specifi~d 
alone and is always associated with a 
single numbered figure. 

3.412 The circuit elements repre-
senting each option of wiring 

or apparatus may be designated in the num­
bered figure and assi~ned lettered options 
e.g., "X, ., "Y" and "Z as covered in Note 
102 of the circuit schematic shown in Fig­
•ll'P 1, indicate optional wiring. 

3.413 The circuit elements repre-
senting each option may be a 

specific note with reference on the num­
hPred figure to the note,e.g. the inter­
rupter designated "L" on the circuit sche­
matic shown in Figure 1, makes reference to 
Note lfl3. 

4. CIRCUIT J,r,SCRI PT IONS 

t.J Purpost, 

4.11 Circuit descriptions (CD's) are 
prepared in connection with sche­

matic dr·awingN in all cases where the pur­
poses, l"unc-tlons, methods of' operation, 
etc. are not apparent from an inspection of 
the schematic. They are generally required 
f,r circuits which include movable or 
wagneLically operated apparatus and provide 
the following information. 

4.113 Functions 

4.114 Connecting circuits 

4.115 Detailed description of the 
method of operation 

4 .12 'Figures 2 and 3 show the circuit 
description for the schematic 

drawing shown in Figure 1. 

4.13 Circuit description information 
will be included in the NS draw­

ing. No separate CD will be iSF:.,1ed. 

4.2 Changes 

4.21 Changes in "CD's" resulting from 
changes in the schematic drawing 

are covered either by appendices to the 
"CD" or by a reissue of the "CD" in case 
the changes are extensive. All outstanding 
ap~endices are incorporated in a reissue of 
a 'CD". Since the issue number of the "CD" 
may not agree with the issue number of the 
schematic the issue number of the appendix 
(if any) of a "CD'' is specified when the 
association with a specific schematic issue 
is required. 

5. CONVENTIONS EMPLOYED TO IDENTIFY WINDING 
AND SPRING TERMINA 
5.1 The conventions employed on sche-

matic drawings to identify the wind­
ing and contact spring terminals of appa­
ratus, such as relays, signals and certain 
switches are explained in Handbook 6. 

6. APPARATUS CONVENTIONS 

6.1 General Description 

6.11 All schematic conventions are set 
up to indicate the electrical 

function of the apparatus. No definite 
attempt is made to show the actual physical 
relation of the part~ of the piece of 
apparatus. 

6.111 In most cases, terminals of 
hinged parts and apparatus 

terminals that have number or letter 
designations printed or stamped on the 
apparatus are represented by a small circle. 
In other cases, no terminal is shown and 
the circuit wiring is brought directly to 
the convention. 

6,112 In most cases, apparatus con-
ventions may be rotated or re­

versed in order to simplify the circuit 
layout. Exceptions to this are made in the 
case of conventions which require a definite 
position in order to identify the top, 
bottom, left or right side of the apparatus. 
In such cases, convention is considered as 
looking at the wiring side. 

6.113 Functional de•ignations of 
apparatus may be placed in 

parenthesis or be printed in bold characters 
at some point near the apparatus. Code 
designations are not placed in parenthesis 
and include the apparatus name only where 
required to insure complete understanding. 
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6,2 Syabol Coaponents 

6.21 The symbol coaponents illustrated 
in Figure 5 show the general 

method of representing particular features 
of a piece of apparatus and as such ■ay be 
applied to the primary conventions for 
indicating the presence of these features. 
Figure 6 illustrates so■e of the sy■bol 
components applied to pri■ary conventions. 

6.3 Primary Apparatus Conventions 

6.31 Primary apparatus conventions are 
shown in Figures 7 to 16 inclusive . 

7. WIRING CONVENTIONS 

7.1 Priaary wiring conveations are shown 
in Figure 17. 

ATTACHMENT 
figures 1 thru 20 on Pages 5 thru 25, 

Reason for Reissue: 
To change Handbook and Section nuaber. 

3 

8. COAXIAL AND WAVEGUIDE CONVENTIONS 

8.1 General 

8.11 Single-line schematics are stand­
ard for coaxial and waveguide cir­

cuits. Refer to Figure 20. 

8.12 A recognition convention is used 
at the beginning and end of each 

kind of transmission path. Recognition 
convention may be used at intermediate 
points if needed for clarity. The recog­
nized conventions for guided transmission 
are shown in Figure 19, 

8.2 Coaxial and Waveguide Conventions 

.8.21 Coaxial and waveguide conventions 
are shown in Figures 18 and 19 

inclusive. 

Manager, Engineering Practices 

Replaces Handbook O, Section. 29D 
dated 9-2-54. 
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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 

7 4 
CD-95405-01 

Issue 2-D 
Dwg. Issue 3-D 

COMMON SYSTEMS 
2 WAY 2 WIRE AUTOMATIC TRUNK CIRCUIT 

UY CABIIET NO. 20 OR 21 
LOCAL TEST DESK NO. 14 
REPAIR SERVICE DESK NO. 2 

TEST SUPERVISOR'S PRIVATE DESI 
CABLE TEST DESI NO. 3, CHIEF SWITCHMAN'S 

DESI, OUTGOING TRUNK TEST BOARD 
MASTER TEST FRAME 

SENDER MAKE BUSY FRAME 
OR TYPE "G" CONTROL TERMINAL 

CHANGES 

A. CHANG.ED AND ADDED FUNCTION 

A.l The addition of new connecting infor-
mation provides for the use of this 

circuit as an auto■atic trunk circuit 
between various ■aintenance equip■ent and 
a ter■inating circuit for the type "G" 
control ter■inal. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l The third line of the title for■erly 
read: FOR KEY CABINET NO. 20. 

D.2 The word OR is removed fro■ the next 
to last line of the title and OR TYPE 

"G" CONTROL TERMINAL is added. 

D.3 The connecting inlor■ation for Fig. 1, 
the T, R, Kand L lead•, for■erly read: 

TO IEY AND LAMP OF TELEPHOIE CIRCUIT. 

Tbe infor■ation for the T and R leads 
has tbe word DESK changed to EQUIPMENT. 

D.4 The connecting infor■ation on lead A 
or Al, Fig. 1, for■erly read: TO TRANS­

FER• AUX. SIG. CKT. OR TO AUX. SIG. CKT. 

All other headings under changes, No change. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit provides a 2 way talking 
connection, which is aut011atic in 

operation, between two ■aintenance desks 
in different buildings or between a ■ain­
tenance desk and the type "G" control 
ter■inal . 

2. WORKING LIMITS 

2.1 Relay (A) - 40-56V 
Max. Est. Res. - 1735w 
Min. Ins. Rea. - 30,000" 
Earth Potential - ~20V 

3. FUNCTIONS 

45-SOV 
2275" 
30,000" 
't 20V 

3.1 To provide a talking connection between 
two ■alntenance desks in different 

buildings or between ■aintenance desk and 
the type "G" control ter■inal. 

3.2 To flash the associat~d la■p on an 
unanswered inco■ing call when "W" or 

"X" wiring is used. 

3.03 To cause the associated lamp to light 
steadily on an unanswered incoming 

call when "V" or "T" wiring is, used. 

3.04 To cause the associated lamp to light 
steadily as a busy signal when a call 

is answered and until both ends have dis­
connected when "S," "Y" or "Z" wiring is 
used. 

3.05 To extinguish the associated lam~ 
when a cal 1 is answered and "S," 'Y" 

and "Z" wiring is omitted. 

3.06 To cause the auxiliary signal circuit 
to function on an incoming call. 

3.07 To retire the auxiliary signal when 
the call is answered. 

3.08 To signal the distant end when a 
call is originated over this circuit. 

3.09 To cause the associated lamp to light 
steadily as a bust signal when a call 

is originated and "S," 'Y" or "Z" wiring 
is used. 

3.10 To prevent tt.e extinguishing of th£> 
busy lamp signals in both connecting 

desks while either end remains connected 
and to extinguish the busy lamp signal when 
both ends have disconnected. 

3.11 To restore to normal when both ends 
have disconnected at the termination 

of a call. 

3.12 To restore to normal upon disconnec­
tion of a call that was not answrred. 

4. CONNECTING CIRCUITS 

When this circuit is shown on a key­
sheet the connecting circuit information 
thereon shall be followed. 

4.01 Key and Lamp of Tel. Ckt. - Repair 
Service Desk No. 2 - SD-900044-01. 

4.02 Key and Lamp of Tel. Ckt. - Test 
Supervisor's PriQatc Desks -

SD-90075-01 . 

4.03 Key and Lamp of Tel. Ckt. - Local 
Test· Desk No. 14 - SD-90050-01. 

4.04 Key and Lamp of Tel. Ckt. - Cable 
Test Desk No. 3 - SD-90271-01. 

FIG. 2 CIRCUIT DESCRIPTION 



J - 4 8 

CD-95405-01 - ISSUE 2-D 

4.05 Key and Lamp of Tel. Ckt. - Key 
Cabinet No. 20 or 21 - SD-95404-01, 

1.06 Key and Lamp of Tel. Ckt. - Sender 
Make Busy Frame - SD-21707-01, 

4.07 Key and Lamp of Tel, Ckt, - Chief 
Switchman's Desk - SD-95404-01, 

4.08 Key and Lamp of Tel. Ckt. - Outgoing 
Trunk Test Board - SD-25107-01, 

4.09 Master Test Frame Key, Lamp and Jack 
Circuit - SD-25762-01. 

4.10 Miscellaneous ckt. for miscellaneous 
interrupter frame. (Panel office) -

SD-21661-01. 

4. 11 Interrupter Frame Circuit. (Cross­
bar office) SD-25062-01. 

4.12 2•Way 2 Wire Automatic Trunk Ckt. in 
a distant building - SD-95405-01, 

4.13 Flashing Circuit - SD-90084-01, 

4.14 Transfer and Auxiliary Circuit -
SD-·95407-01. 

4.15 Auxiliary Signal Circuit -
SD-90628-· 01, 

4.16 Toll Systems Radio Telephone G2 con­
trol terminal Terminating circuit, 

S0-55823 01 (Typical). 

DESCRIPTION OF OPERATION 

5. GENERAL 

_This circuit is designed to operate with 
a circuit similar to this one, In connecting 
these two circuits together, the "T" and ''R" 
leads of one is connected to the "R'" and "T" 
leads, respectively, of the other, 

6, ORIGINATING A CALL 

. When the key in the associated telephone 
cir.::u1t is operated to the "TALK" position 
ground is connected to the "K" lead opera­
ting relay (K) which in turn operates relay 
(Kl), Relar, (Kl) operated (a) connects bat­
tery (''S," 'y" or "Z" wiring) to lead "L" 
which lights the associated lamp as a busy 
signal and (b) closes the ring conductor 
operating relay (A) in series with the (A) 
1·elay in the connecting circuit which as 
described above is a similar circuit to 
this one. Relay (A) operated operates re­
lay (Al) which locks relay (Kl). The (A) 
relay in the connecting circuit at the 
uther end also operates operating its (Al) 
relay Which signals the distant end of the 
incu111ing call. 

7. CALL ANSWERED 

When the call is answered at the other 
,·11<:,. the (K) and (Kl) relays in the con­
nu·t 111~. circuit operate. These relays 
<>p1.,1·::t1~g close a circuit from battery thru 
the P2 winding of relay (A) of the con­
necting circuit to ground thru the "pl" 
w.indinh of relay (A) of the end originating 
tne call. Both (A) relays have been already 
<>perated, as described above and this 
c•>ndi t ion therefore is set up to take care 
ul the disconnect feature as described later. 

BELL TELEPHONE LABORATORIES, INC. 

ll~Yr J:l40 Rll'R-AJB-·SP 

8. INCOMING CALL 

When a call is criginated at the other 
end relay (A) operates fro■ battery re­
ceived thru the tip conductor. Relay (A) 
operated operates relay (Al) which connects 
intermittent battery supplied over the "F'" 
or "HF" lead from the flashing circuit ("W'" 
wiring) or supplied from the miscellaneous 
interrupter fra■e ("lf" wiring) or connects 
direct battery to the "L" lead ("T'" or "V" 
wiring) causing the associated la■p to flash 
or light steadily as a signal of an inco■-
ing call,. The operation of the (Al) relay 
also connects ground to the "A" or "Al" 
lead causing the auxiliary signal circuit 
to function. 

9. INCOMING CALL ANSWERED 

When the key in the associated tele­
phone circuit is operated, relay (I) operates 
operating relay (11). Relay (Kl) operated 
(a) retires the auxiliary si1nal (b) dis­
connects intermittent or steady battery from 
lead "L," (c) connects direct battery to 
this lead where '"s," "Y" or •·z•· wiring is 
used causing the lamp to light steadily as 
a busy condition or extinguishes the lamp 
where "S," "y" and "Z" wiring are omitted 
and (d) locks to relay (Al). 

10. DISCONNECTION 

When the key in the associated tele­
phon~ circuit at one end of the trunk is 
restored to normal but the key at the other 
end is not restored, the following action 
takes place. The release of the asso­
ciated key removes a groun~ from lead "K" 
causing relay (K) to release. Relay (K) 
releasing (a) opens the circuit consisting 
of winding "P2" of relay (A) at one end and 
winding "Pl" of relay (A) at the other end 
and (b) opens the operating circuit to 
relay (Kl). Relays ~A), (Al) and (Kl) how­
ever do not release as relay (A) is held 
operated over its "Pl" winding and relay 
{Kl) is held locked to ground on contact 
of relay (Al). Under this, condition, the 
busy lamp signals where used, remains 
lighted. 

If a call which is originated at one 
end is not answered, restoring the asso­
ciated key in the telephone circuit re­
leases relay (K) as heretofore described. 
Relay (K) releasing releases relay (A) 
which in turn releases relay (Al). Relay 
(Al) released releases relay (Kl) thus 
restoring the circuit to nor■al. 

In order to restore the circuit to 
normal after a co■pl~ted connection bas 
been set up, the associated keys at both 
ends of the trunk should be released, 
Under this condition the (K) relays at 
both ends of the trunk release opening 
both sides of the trunk. This releases both 
(A) relays in turn releasing both (Al) re­
lays. The release of the (Al) relays re­
leases both (Kl) relays. The (Kl) relays 
released, restore both circuits to normal. 

FIG. 3 CIRCUIT DESCRIPTION (CONT.) 
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HB 1 9 4 

! 

T[OM. 

,De 

•1 

IS 

' CROSS CONNECTING INFORMATION 

- -- - -
<,ltOSS 

CIIIIGUITS w,r,.. r,Jfr,•,r, r..r,..,.r .. , tOfrfC.. c.-
f<llll TAIi.( llt:LATEO 

~AIIT CIIIOSS CO,.N 
- - --

ASSICiNMff\lT 0, J .. COM•"G 
1A'-"'!M CLASS lll(LArS ro I 
1Nc;OMING CLASS LEADS tNCOr.llNG 

REGISTEIII 
ASSl-[Nl cw TA'U .. M LINK 
NUll9[11 TO Tlluo,•s 

! HAY"-G APP[IIRU,C(S OM 
Ll'-1' LINK FIIAM( 

IICIIUCTION 0,: TIIOUIIU 
11£G(JW() CAIIOS CAIIS(O 11, 
~IIATOlt ,_, ., 
O,ATQflfUi --- CW OIG•TS 5 
tX"tCTtO 111TH NUMll[II 
lll'Cll~O °" [ACM 

,_ 
CLASS 

ASSl-0,T 0, TM10£IJI • CLASI 

, __ 
11111[ llt:OUIIIIO 
1!4GA TYIJlt 9G 

GENERAL 

LOCATIOII caoss 
COIIII 

'1111CTIONAI. MtMIIG 
lot 

TUM. IQ. TAil£ tr•,, ,.n 
C21 .J 2, 3 flYI OIGIT 

r (_OIi"_! CI__ 
10 

P.UT COIIDJ TIOII TUM- TUM. 
l'--'---'-"'--''----4-'==<--'-="-+------·--

CONDIT !Ott 

CONNICT TO CLO-
THI 1•01- 10 
VIOUIL 
TEIIMI .. LS 
CLO· 10 AS 
REJUJRED 

Al WHUI[ FJV[ 01,1T C4tl~ AAE (0MPLfH0 ANO THE 
lflfTIAl OtCilT Ull)lC&H.~ TME Af.~IRED OHIU 01:f 
lH[ PHYSICAL OA THEORETICAL NUMBERS Of 0Ffl(f A 
OR OHICE B 

1--...-~---------------- --------- -· 
ABS SAM! AS AB FOR CALLS RECEIHO OM A SPECIAL CALL 

IASIS IMO HUNT, MO TEST OR CALLS FROM TEST 
tlSl) 

OA WHERE fOUP D"IT CALLS ARE PEC[IHO FOR TERMI­
NATION IM OFFICE A 1----4----------------------

OAS SAME AS 04 FOR CALLS RECEIVED 0,- A SPECIAL CALL 
BA~IS 

---
00 Wl\lRE FOOR CICIT CALLS ARE RECEIVED FOR T[RMI­

UTIOII IN OH ICE B ~--'-------------- . -
08S SAM[ •S OB FOR CALL~ RECE 1¥£0 ON A •SPEC Ill CALL 

BASIS 
L.._ __ __,_ __ --------------

PCD WIIERE TM[ R[GISTEP IS TO fUMCTION WITH PULSE 
CONV[RSIO• TAUMKS •~ICM RECEIV[ CAI.LS REOUIRINC 
OIJTG01NC DIAL PUU[ S[MDEAS IN • FIRST SfNO[P 
GIIOUP 

~I------- - -·-------- - - - ~--- --- ---
PCDI ""lR[ TN[ REUSTER IS TO fUIICllOH WITH PULSE 

CONVEPSIOM TAUNAS WHICH RECEIVE CALLS PEQUIR,_G 
ouno,,,c DIAL PULSE SfMOERS ,. A SECOtlO SENO[P 
GIIOIJP 

PCR WH£A£ TM[ RE~ISIER IS TO FUNCTION WITH PULSE 
co•v[ASION TIIIINKS WHICH AECEIV[ CALLS AE:JIJIRIMG 
OUTt;OINC REVERTIVE PUlS[ SENDERS 

-1 
l------ C-- -------------- ---- --

T .. ruf~\~0~MLm,HL\~ m .. ~mw:0°.J•E 
SCREENING QA R[$lAICTING Of CODES IS REQU1PlO 

-. ·--
UNI WHERE TM! REGISTER IS TO RCCEIV! C•llS FRUM 

I Tal<DlM lAU .. S .. DON ""ICM SCREENIMG AIID 
RESTRICTING Of ClRUIN COO£$ IS TO BE .,PLIED 
IT lH[ NARNU OR rHEAE THE R[GISl[A IS 10 
A[CEIVE CALLS FROM FIVE OIGIT UIIO[M !OUUS AND 
THE INITIAL DIGIT D(T[AMIME!> TH[ R[QUIREO 
OFFICE FOR T[RMINATIOM ----------

TOL WN[R[ CAllS AR! RECEIVED OVER IMT[RTOLL TRUNKS 
--- - -

OT .. FO• MON UIIDfM TRUNKS WHICH COMPLETE TO A 
$INCL[ MAAK[A GROUP AMD WHICH TRANSMIT Ollll 
TWO DIGITS Of THAU DIGIT HON[ AREA 01'1C[ 
COOES DA WHICH TRANSMIT THE fUll HOME AREA 
Off I CE CODES 

A51 " if A l"IT Olll Tl ATM(ll --------
Cl aa DHIC 5 A •o 2 •ss1-• T HTO APttA TD PROVIDE THE TWO OUT Of t IV[ INQICATIONS MOTE 

33 OHi A MD IPECIAl Of TIil "" ARNI REQUIA[O fOA THE HUNDREDS QIGIT FOR TRUMKS II02 
T- NU LOCATED OIi TM[ SWITCMU ASS"NlD TD THE 
NUH .. DS NTN ll(CI IIClAY ...... NTT -- ----- -- --··-
ASSl511 OIi •SMA TO PIIOVID! Tit[ TIO OUT Of FIVE INDICATIONS 
A TIO OUT &SIii 11~11-lO FOR TM[ MUMOR[OS IIStT fOII TIIUNKS 
Of rl VI LOCATED OIi TM[ SWITCHES AHIU[D TD TH[ 
1"515 SUPI •ELAT -- ---------- ·- - --- -

1•.ao-• TO PIIOVIDE THE TWO OIJT or fl VE IMDICATIONS 
EltlO-t R[QUIRfD ro• TH[ HUIIOAlDS OIG!l fOR TRUNH~ 

LOCAT!D OIi THE SUPPLEMENTARY SWITCHES ASSIGNED 
I 10 THE SUP •EL AT 

I 
-

MMH TO PROVIDE TH( TWO our Of FIVE INOltATIONS 
MI0-9 R[QUIR!O fOR TM[ MUNOREDS DIGIT FOR TRUNKS I .,.,ll""1 

FRAM( TENS A LOCATED OIi Tltl SWITtMl5 .,,1~NlD TO TNf 
RE, RHAT 

~----- -------- -
ASSH,IINlN T TTO AlllH 10 ,wov101 TM( TWO OUT Of Ft~( INOICAllON~ 
Of TH! TTf ATIIO-, ~~~}:~D 0~ 0~.l"lw!m1t ~~~1t2:o i;~•;~E RfGI AMO TIIVU TU 5 TT2 -· 11~ SUP! RflAU 
ASSl511 OIi TT7 L......-. -- ------ --
A TWO OUT EU0-9 TO PROVID! THE TWO OUT Of fl¥[ INOICAIIONS 
Of JIVE (TIO-I REQUIAEO FOR TN[ TlNS Ollll FOR TRUNKS LOCATEC 
IASIS ()ti TN! SWITCH!! A5SIGll[D ro THE ,UP RILAT 

----

hi 2 ., .. u .. , ••-.: rus • U0-9 10 PIOVID( Tr( TWO OUT OF FIVE INOICAl IONS RE 
lW1 'l a'.l'"'o •o• lMl llNS DIGIT fOA TRUNKS l0(41ED 

TM[ SWITCH(S .ai,u;NtD TO TH( RtG A£LAl 

. -- - --- - -- ---

Olt • ' 11 • sru1111, 

LOCATION COND ITIOII 

FIG. 4 CROSS-CONNECTION INFORMATION 



IIH I 10 

I 
ANODE ELECTRODE ! 

! 1 t ~ 
De!lecti ng. Reflecting or Repelling Anode er Plate Target or 

X-Ray Anode ENVELOPES 

~Ait:IQQE 0 Envelope (Shell) tor electronic 

? Devices () G Gas-Filled Envelope 
Cold Cathode Directly Heated Cathode 

(Filament Type) or 

7 Y'"' '2B1Q 
----

Grid ( lncludi ng Beam"."Contining or Beam-
Indirectly Heated Photoelectric Forming Electrode• 

Cothcde Cathode 
···-·· 

HEAT~R ;,LEMENT .....ru,.,-
CQ~T~,T 

__ __j Adjustable or Sliding 
INDUCTANCE . or Contact or Regular 

• 
• - Contact. for Relays, Keys, ~ 

Jacr{s, Etc. Inductance (Repeating Coil, Retardation 

-- Mov 1 ng Contact or Armature for Coil, Transformer, Etc.) 
Relays, Nonlocking Keye, Etc. 
(Circle indicates Pivot Point and 

IJ)OP COUPLING is Always ·shown on Moving 
Contacts) -;> . 

--v Moving Cofitact tor Locking Keys, 
Loop Coupling (Electrorr.agnetic Type) Jacks, Etc. 

NORMA U. Y r.LOSiD AND NORMALLY OP&N CONTACT St:UEI Q (GENERAL) -----_.... - / ' Norrr,a lly Closed Normally Open VABIAaL.~ Contact (NC) Contact (NO) 
NC':'E: Whether a coritact it B~rrelly open (NO) 
-- or normally closed N epends on the WINDING ~•osition cf tt:e contact when the actuetin~ 

evice is in the de-energized or nonopera ed 
lµodtion. 

~ Inductive Winding for Relays, 
CORE Electromagnets. Etc. 

c::J 
Mafnetic Core Core for Relays Noninductive Winding General) Magnets, Etc. --'\;--

DYNODE 

± ~ 
Inner End ot Windings of Relays, 
Electromagnets, Etc. 

'--- • FIG. 6 SYMBOL COKPONENTS 

• 
FIG. 6 SYMBOL COMPONENTS APPLIED TO frllMARY APPARATUS CO?NE?-t"TlONS 



HB l C 
11 

AMILIJ:- t.APACIIQB~ (SEE CONDENSERS ANO 

• 
CAPACITORS) 

-[>--
.~ 

t•B~~IT DSE;AKER 

~ 

&ln&le Lint Whe rt :-.or• 
Dlaaramt l.ta41 are Shown 

'LOCIS (SEE ELECTRIC ~LOCK) 

61■-IEB. (SU INST~ 
CUJTCH MAAH£I$ 

AMPDl::.HCJU' M£I18 
-fSEEINSTRUMtNT~ + + + ++ • 6till,NNA. 

H.S. - Hlgh Speed 
L.S. - Low Speed 

r rh ~ 
~ (SEE SPECIF'IC TYPE) 

COMMUTATOR 

Aertal Counur,olH Loop ~JI-
688'ITCR -- •=-:.··-

" 
6UIQI8~tt:iF'l28Ml8 ·lh • ch (SEE INDUCTORS) • ....:.::: 

• I I ~-
MII£A£1 -~~-l J: l 

C .. IIUTAT .. I 

T 1 t Panel Sy■t• Type 
l)r,, Cell CE:-:7 Celle ;;;4 Yoltl ~NDtNitBI 6t!ICI CAPAC.l:ICB S 

l 1 1 COLD> CNEW> 

+ + --t~ ___.f- --ff-i ' + ,&. 

i '1:ud rtucl 

3e Volt1 48 Volta Onr '8 Voltl 
FUred 

• 
lm,I: Tl• abo•• tn4lcate1 po1ltl•• etde JI' 

~ 1 aroun4e4. To ln4lcate neptl•• 114• 
Varhble 1ro\Ul4e4. laterchanae lona an4 •hon l1De1 . 

--tf ..,..,-1:DL 

Hbbl Jt' V_erlable 
YarUble or Adjuet.able 

• 
~ ~ i Trt mier Tvpe 

$ f-
.... •• ... 

1(>11-
A 

(~ ~ "'lk oil 

0 ff= Vari.able 
(Trl,.-,er Type J Sp l1 t ~tat.or Elect.re lytlCi, 

A-C D-C AC-i:>C 
(SEE TERMINALS) ,Qtt~,n~ ll.OCK 

IINDING m~II 8 CDtU~TQB 
IUZZf.B:i 

~ 
[ NORMALLY CJ.1)6£0 

J=-s~.-~ = MAIN CONTACTS 
CM 

CfJ? \._II\TERLCCK 
A-C ~-~ AC-~ cot.TACTS -

FIG. ' PRil-iAIIY APPARATUS CCt.VEt.Tict;s 



l - -I 

.:::tt) 
Suapender 

Cllp 

CORO TIPS 

.J'l::::.,.. 
Ali11ator 

Cllp CUf wU.b 
Rubber nnlatloa 

-c -c,. 
:;pade Tlp Plug Tlp 

CRYSTALS 
.,,, Arrow Polnt.■ ln 
~ Dlrect.lon ot ~t-
~ Current. Flow -,U 

Phao-electrlc 

DROPS 

Manually Restored Electrically Restored 
ELECTRIC CLOCK 

CWfo 

ENGINE-G£NERAJPB KI 

Vlt.b ltart1111 Mot.or and Nacnet.01 

EB£AL€NC:f WEB es& INSTRUMENT. 

EYSQ 

-C .rt. 
Alarm Type 

Alal"lll Type 
on But Bar 

or. Protect.or Sate 
Mount1 T 

GALVANOMETER (SEE INSTRUMENT$) 

GENERAJOR 

I 

r-------------------~Charglng Generator 
D-C Sbunt Type ELECTROM~NET 

R1n11na and Coln 
Control Generator 

Pent.ode 

ELECTRON TUBES 

Twin-triode 

~ -w 
Cathode-Hy 

Cold Cathode 

GROUND ... 
HANO SETS 

I~~~ 
COWINT& To,! 

I 

Rlnglnc Generator 
wl t.h Pulaatlna 

Current Col!lfflltato 

~ ~ 
3 Conductor ~ • Conductor 

4 Conduct.or 
wlt.b Tran1111tt.t.er 

Cut-Ott KtJ 

FIG. I PRIJi.ARY AfPAftATUI CCNVINTlCNI (CONT'D) 
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HB 1 13 

H(>,Q SET (SEE RECEMAs) 

HtAT C:011,S 

CHEW, 
,1.,. AlaN ,,,. Alal'III Tn• OD 

oa ... 1111' PNt.fftOI' Mount.1111 HQBNr 
INDUCTION COIL (SEE INDUC10As} 

~ 
INQ!&T281 

~II ~ 
rtset Ya;oloble 01' i-:ain1t.1c 

Ad;Juat.a\le Of'I 

:1~ 
LT .. 

~1~· 
l~DUCTAi,CS CCILS 

1· ~r~,. 
* 

I I 

• • ... ; .. 
.. ~)--. ' • \ 1 

lela, lpool .. ,~ .. °'lt.h 
Tnt Non-I nduct.t n 

'llndln&I 

1t 
:tr ·~~ 
}[ ,jt2a 

•13 Wlodtrw• lD Vtth Non-lnducttYt 

?;: Untcuel Vtndtnca and wttb 
!'at 1 o In4uct.1Yt v1~•1na1 

In lquel ?~t!o 

ll&PIATIIC COILI 

4 

I NOUCTORS (CONT'D) 

d 't' ~~ I ~Pat --'ffl7"-

• Atll ~C 
T'f 

RITARUATIO~ COILS 

~II~ ][ ]II[ 
.... , COi[ ._.AGN[TIC COlllt L T IIANS,04IIMIJI TIIANs,o,IMOI 

.]= 
MAGNETIC CO.: 

MULTI •WINDING 
TIIANS'OIIIMCII 

AUTO 
TIIAN5'0MCII 

]f ]if ]{ J I I 
I 

:; [ . lf . J I 5 

'• 
ite1ular Type 

Vartable Core Type Variable Tap Type 
T~SJ'ORMIRS 

(TeNtnale and 4e111nattone are ehown only 
'When ttl'ffllnal• require t4entlttcat.1on) 

INSTRUMENTS ANO METERS 

~ 
loa-Dlffer•D\iel Dlff•r•a\lel 

llllieu•t•r llllieuet■r 
• Show abbrewlat.lone to identify the 

epecHlc type of 1n1trument. or meter. 
ror 111ampl1: 

A - Anrnet.er 
AH - Ampere-hour 
r - Frequency 
G - Galvancmeter 

~A - Mllliamnet.er 
PF - Po~,r Factor 

TT - Total Ttme 
V - Voltmeter 

VA - Volt-arnneter 
VO - Volt-ohm 

·,1 - Watt. 
VH - Watt-hour 

A - Mlcroarmeter 

FIO. t PIIMIIY APPARATUS COt.'Yll,TIONS (CONT'D) 



I -- 01 

INTERRUPTER$ 

!.1)~ 01~· 

Panel Syste~ ~otor Jr1ver Type 

auo::-•mf "I,~ 
CUIIID .,._ 

-- --.... ~­...,.., 
Rotary Mercury Type 

__J 
(C,,UCf 

•tr.u1 •• T"f'"I 

----­__,...--

OLD 

Gang Type 

JACtc.S 

·-•• 

_J) 
ILflVI 

"" ..... 
NlW 

Couhl Type 

14 

~tc.EYS 

(N[W) 
JA(ll T'f'P( 

l,11111,n, 

-t 1•-
\l)tl( INC, 

(OL '1) LOClll~G 
(NEW) 

Plunser type 

Howler Type 

-ti-
NON-LOC"ING 

:a 
:ft 

..,__ 
Non-Lockt111 

Sprln& 

.¢: 
t: • 

0--V 
Lockln& 

) t • 
Locklng Non-Lockln& Halt of Ke, 

Morally Operated 

Lever Type (Nev) 

KEY TOP PWiMM$ 

Lamp Cape 

I ... tee 

0 
tu I tct •• ••• fN 

0 f Al 

•:: tK 0 I tcr . .,. ... 
Luer !7pe 

,_ ec ·-IDJ 

Key Unit.-

' - . • ' ---' 
0 t0 @ 

• - a 

Selector T,vp• Tun llal.t.oD Tne 

r1c. 10 PRIMARY...APl'ARATU8 COIIVlaftlONS (CONT;D) 
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I 

I 

I 

I 

I 

I 
I 

• 
• 

• 
• 

u 
IIFI I 

K£y TQP Dtt,r,RAMS {CONT'D) 

P\IN Button Tne 
lfZII: lbov ... l .... tlODI Wltbln ke7 top• onl7 

WblD eaaraH4. 

LAMPI 

<r ~ 

4 

MC,BQ,WME,T£8 (SEE INSTRUMENTS) 

' A-C 3 I 
lnductlon Type 

MQTgRS 

D-C Shunt Type 

NETWORKS r~, 
Tntcal 

Power faUure 
Control Type 

CerNa Metalllo Double Carbon Metalllo ~hen baed •• Contact Proteotlon 
rti..at r11 .. at r11 ... ,, r11 .... nt r1111111entL-------------------, 
lallan o• l11t1\ance Tne Svltcbboard Type 

ft -o-(? 
(OLD) 0,,[W) 

!llualnat.1111 Tn• lllov 'fne 

LOUP SPEAKERS 

llectroaanetlo Mo•t111 
Coll T,-pe 

MESSMi£ fK<i!SIEB 

NIIAS (KE INSTAUMEN"Ts) 

MgoeHC)NES (5££ TRANSMITTER~ 

WILYN4'&TER (SEE INSTRUMENTS) 

PIEZO·ELEC"RIC (SEE CRYSTAL.SJ 

PLUGS 
-._ ~ :--_,- ~ 

1 Conductor ~ Conductor 3 Conductor 

~~ ~ --Make Bu1y Du~ 

® © <!}) ~ ~ 
Cll! 

@ © 0 ({)@f~ 
Nev 

:.,ervlc• Type 

t l 
Tvtn Teat 

'rrrrrr' 
Coulal 

llQ. U PRIMIIT APPARATUI a>NVlffl'lCNS (COP.'T'D) 



1 - 1 16 

POTE NTtQMETERS 

POWER· FACTOR METER 
(SEE INSTRUMENTS) 

eAOTEc TOR At:P eaoTEcTOB a.ogc.s 

--§-

.t'rotector Protector Block 

P'-,!NCH!t'.§~ (SEE TERMINALS) 

RECEIVERS 

~ IP= R' 99 
Hand Receiver Single Double 
Type Unit Headset Keadaet 

·-
RECEPTACLES 

~ 4 
Old 

® © 0 ({;; ~ 

Nev ----------------------
RE.CTIFIERS (SEE VARISTORS) 

RECVLATOR 

--(!)- --0-
Normally Closed Nonnally Open 

Centrifugal Type Speed Regulator --------f 
RELAYS 

* 
~ 

~ ;.f: 
Parallel Vo_. 

Sl .. l• Wouad Doable Voaai 1..-..11, 0,-,et.4 

RELAYS lCONT'D) .i 

ff 

Nev 
No Permanent Connection 

Between Inductl•• an4 
Non-Inducti•• VlD4lDII 

01, 

New 
,.rmanent Connection 

lttveen lnducti•• 
u4 Mon-Inductl•• 

Wtndinc• 

Relaya With Non-Induct1Yt Vindlnge 

Mechantcally Locking 
Elect.rte Pl ly Relea11na 

Volt.age Type 

:i!r .. 
Telegraph Type 

Relay, Wltb Particular 
Operatln1 Feature ■ 

•shov abbrev1atlona •• tollov, for 1pec1f1c 
operat1n& feature, if required. On polar­
ized relay• u1ed ln telearapb clrcutt,. tbt 
dea1enat1on1 "S• and •M• lD41c1t1 the 
"apactna• and •r&l'ktng• contact ■, r1-
apect1Yely. 

AC - Alternating current 
D - Dlfterentlal 
DB - Doubl1-bla1ed - blaatd lD botb 

d1rect10n1 
DP - Daahpot 
IP - ll1ctricall1 polarlae4 
10 - raet operate 
FR - raet rel•••• 
Kl - Mar1lnal 
NS - No bia1 
NR - Nonreac:tence 
P - Magnetically pol•rl••• alna -l•etna 

eprtnc or haYllll -.Detlo ,1a1 
SA - Slow act.1111 
SO - Slov opera\e 
SR - 8lov rel•••• 
TS - Tvo-■tep 

1'10. 11 PRIMARY APPARATUS COHV~TJ ONS (COHI'' D) 
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• 

HB 1 

BEY.ll (CONT"D 

• .ur I= 
Olt 01• 

-m i= 
Ntw Ntw 

, .... l\a, lol1Dolt 
tn- hlllJ' Tne 11•1~ 

J!f=::::z # § = == :.c:. c:. 
f==U==ff==t~ ..... .,u, T)'JMI IJIU\ TJP9 

"'11\lcoatact lel-,■ 

® '11'..'VI . .-...: 

Nercu., Coat.ao\ 
Tn• 11,1.,. 

Senel\rol Tn• 
1111.,. 

,oi, ... ,,,. 
Iola~ 

n..- .. 1 Dela, 1,1v 

~:•-17t1HA 
Tar•• Po■t\lOb Polar Typo - No Co••~ Sprtna 

='~= 
-~c.• ........ 1 

Tbree h■ ltlon hlar TJp• 
Wltb cower I rta1 

""'§.ffli CQtb I 
INDUCTOR~ 

Wlr• Sprl■I Type 
lel■J 

17 

RES!STQ8S 
~ 

Wllb Tvo Wlndlnga 
and HHl 11C Ont 
Ttrmlnal Coamoa 

t.o Bot.h WlnUna• 

RETARDATION COIL 
(SEE I NOUCTORS) 

RHEOSTAT 

ho Vlre 

81H<;£8 

SELECTORS 

4 

I■■ z■ C M 
~ 

Relay 
lpool 
Type 

10 - Tennlnal llota17 - Type Selector 

22 - T1rmlnal Jlota17 - Tn• 81lector 

k - Tll'lllDal ltota17 - Tn• lellC\01' 

HQUENC£ SWITCH (SEE SWITCHEs) 

lfr SIGNALS 'if lJ' 
SQ\N)ERS 

--J_ 
.. 11\nl Polal'IH4 T11tanpla 

Cbl•. To•. 
,u. fto . 

nl; U flSNlll'f APPAM1UI CDNnlfflOJtl 't:OIIT1 D) 



I 
I 

I 

' i 
! 
I 

I 

I - 1 

~WII,HES 
-.. -0----,, e ...... c. •-• -~--, -- -e- '-••r••- -·,:1per• Banke WI.par• 

014 New 
Wipere aD4 Iuka 

la •a 
ID 

·1 
Vertical COlllllltator 

anj Wlper 

)if 

~t. 
014 

~p;; 
Normal Poet. 
. 8pr1111■ 

71t. 
'Tf.t. 

New 
Magnet.a 

jJ =i~~N. ... 
014 New 

'f .O.N. lpr-lQII 

11th Rotary 
Step Sprlnc1 

·•'J-
a.O:N. 

~ 
014 New 

11.0.N. lprlQI■ 

014 New 
THt. .Jacka 

----- lfllll IIH.'f M .. ,r.... ,..,,.,,.,,.~. 

11 

SWIIS:;ttEI (coNT1)) 

• -J r 
t:oflr •• Door Trpe 

CD @ ® 
8.P.8.T. 11.P.D.T. D.P.I.T. D.;t.D.T. 

014 
...... lot.u7, 'falll•r 01' Toal•,,,. 

0 .. , ... ,. 
0 • 

0 • ,.,.,., . 
CODYeDt.lOD tor 11a4• of Mt.ab 

llaJ be AUit 1f halHl 
014 

IDlft Tn■ 

8.P.8,T. D.P.D.T. 
OH 

It.ran or fable Type 

• ,.,.a.,. ..,.u.,. D.P.I.T. .... 

0 

0 

IAlte, lot.er,, ■nap, Toui. or ,-1 .. tne 

~ r'flPPPP 
I I I I I t \ 

~~ 
'frH 

A. 811. a.a,net.■ - ,. plaoej OD Z'llll\ 01' let\ 
of oont.ac\1 N Mat. 1u1t.■ wlrlDI ■on4lt.loa 

I. Conact.l OD IIL 01' NOLD ...... , • ._ M. 
■hown at. either ••4 of...-, aore to wlt. 
aobe•t.lo con4lt.lou. 

C • HOLD _,net.a ._ lie ■DOWD ua411" ISL 
111&pet.1 v•r• wll'lQI , .... OOD\M\ \■Nl• 
Dall 11 l'UD Y■ntaa11, . .... 'Jt'·' J:--= L"'' ,,., ,., - _,, - - .. -

1
-- , ... , ... ,:T__ .... (b_ 

l '~'#;:'ft""" /T 
IA} IIIA-,,,lr ,,.,,,,,., _,,.,,,,. 

Sequence Svltch Type Cro•-bar hloelOr-,,,. --....-_,_,,___ _____ _ 
1'1G. U PRUWIY APPAIIATUI CONVIM'l:llll (CONT'D) 
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HB l 

SWITQtl,S (CoNT'D) 

• • 
• 

.. 1 .. 1or Tne 

IUNMnl 
..., 

...... '11aT...a•I 

0 

c ... -,9-GoMM\l .. Paws,, .. . 

Ot 10 n• 
O'! 10 ,. 
03 •• , . .. , . ,. 
., 100 ,,. 
4'Mllfne 

TEST PQINT Tl 
TMlftMls-roAS 

0 
DlrN\J., Neat.et 

DAll0COUPL&$ 

K 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

n 
~ 

0 

e 
0 

, ... ,.1 
lt.rtp 

I< 

19 

TIMEPS 

IPJAL ItME ME,TE,R 
(SEE INSTRUMENTS 

7ftAt-lSFORMER (sEE INDUCTORS) 

TRANSJSTQB 

TRANSMITTERS 

q)::: --®-
Tran■mlttor• 

:::(] =(J :::@ 
SIN..&.£- ~- CONDOeEA 
IUTTQN IUTTON 

=El =f 
""-OQ","Y OW9fflL 

=El 
MCMIG 

CDIL 

no. la PI.Ulllr APMIATUI CONYDl'IONI (CONT'D) 

4 



t 4-

ivACUUM l'Ut:\F.:S 
1 'Tt..,BE S -FOR 

(SEE ELECTRON 
NEW· TYPES) 

~ 
lalt "•·· hoUtier 

!I 111,eul 
M "'•Ur 1 .. ,., 0.-. ••• 

+ WC4'-

ij 
ra1t v ... 
looUtler 

UTCR 

TRIOC>[ 
0tR[CTL't' HCATtO 

QRI0 C.ONTIIOl.L[D 
REC. T If ICR 

INOIR[C.TLY HOTm 
(THYRATRON) 

KEY 

,om,oc 
INOIRECTLT 

HUTC0 

8[-4 f'O,/(A lUl!C 
1N01RCC.lLT KLATC0 COLO CATHODC TYPC 

toH[H Sl'CC If" 1(0, NI.MBCllm ca l[TT[R[O T[ ... INAL 
'1(S l~ll 1QNI 911iALl II[ !IHCMC. TH[Y !HALL AQR[[ 
•·, fH f,..L 1(11411-!AL OCSIOHATIONS 01 TH[ SOCIICT USCO. 

L ....... . 

10 

YABISTQBS 
-i)t-o 

COPP[R OlllDt 
TYf't 

• M • 
SILi~ CAIIIIIDt 

TYH 

A 
V 

....... ...... 
(OU)) 

l!lll: Arl'Ow lD4toa\el \be 4lrH\lOD of 
low r11t1tano1 to ourrta\ flow. 

VIBRATOR 

Split Reel Tn• 

Y0LlM£IEB 
'&-I· AMMETER 
YQLI • OHM ME 'TER 
WATT M£JEB 
WATT • HQYB M£J£B 

SEE 
INITIIMNl'S 

'1G. 11 PRIMArff 1.PPAIIATUI CONVDTlOla (CCIIT1D) 
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• 

• 
• 

HB 1 11 

blHI n:wvrlfflQNI ___ ..., ... ___ __ ,.,.. 
.. ··--------Lea41 for lbovl III tilt 

hull■ of 0• Clroul\ 
.. Anolbt• Ctrout\ 
llolt.e4 Lea41) 

tahl111. ,....-,11, •• 
... 1111', Clla,p, ... 
DINIIU'p 

--------
,...._aMl OtNlll\ 

otr-11o ... 1 4JNIUl4 

0tr-11o .. 1 aau...,. 
..... ,M10,lo\u'F 
llajN\lt ftH 

------ llpallM,.._ 
Geivel ....... 

-----------~---.--......... ai o ..... ,, ... __ ._.._., __ _ 
DtYl■lN LIM■ 

Of WIIIG 

hln& Twl■\14 tn,11 "'11\e4 Qubale 
Win■ 1flPII Twfl\t4 fflHI 

t-i y-:rc 
M\oll'°9N C.ttle 

l - Coalal Caltle - c - • 
1flrt111 ... IIMle Lea4e =er.-I.Nel ta-:= Ilia ,._ 

c.,1. Ml-. ... ,, ... 1 '° 
Cattle ,,1111.1 

Nllfll»I Of MHDQING 

• ·--. 
1·! 
Vln■ ta ■-

llal■N 

--
INIYl._111' 
llal■IW VI ... 
"'" u., 111111,. 
Co~t■-............ 

4 
M£JHQDS QI' SHQWlfiG LEADS 

L- . .+r K 
CN11l .. 
Vlrt■ 

hlloet 
illPH 

~ --cw 

II~ Ctnnecttoa 

fs{!: 
CXXR>IN'-TlD lflA0CT 

Lfa4 Coaneo\t■M 
\o Aao\lH n,ue 

•• Dnvl .. 

Ne\bo4 U11111 D1111natt4 
ClrolH JD4lcatl, Coa­
DIO\loa1 ltt .. en olDt.1 
llmllv~ De1lpat1t 

n•. If ,.._. VIII• ODillaftCIII 
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OIRECDQNAL COUPLE.ft lCONT·D} 
Coazial Pl'Obe CoupUna. X I•• * 30-4b •t.t.•uat.toa __ 

____________________ _. <3 
---· __ C_OUPL __ l_N_G_B_Y_LOO __ P ___ st __ _. Reeuuace Coupu... X f 1e• 
CoupHog By l, AppUcatton: 
I..Gop to Space Couplln& 8>' QJICONTINUITJ 

Loop from To b• 4rewa tor• COllpO ... \ \Ila\ oablbl\e 
Coup I 1ng 87 l, Coaxial to t.b• propenl .. of ou of t.bo klllda of ctr-
Loop to Guided Circular WaHgulcle vltb cult •le•n\e ,......-.ou\ \bo frecau•acr naaa 
Transm11aloo D-C Grouodo Connect.et ot lot.ereo\. 
Path 

COUPLING DY APtBIURE WITH AN 
OPENING Of Lt~s THAN fl&,L 
W~~•DE SIZE 

Dulgnat• i, H, or HI. 

(1) •s• 1ndtcatea that the phyotcal plane of 
th• •p•rture ta perpendicular t.o the 

~r•n•v•r•• capon•ftt ot the •jor I llneo. 

(2) ~H• lndlcateo tbat. th• pbJ'olcal plane of 
tbe aptirt\ll'e 11 parallel to tbo t.rao► ~•r•• compon•nt ol tho major & lln••· 

(31 Rtf!:• 1ndicateo coupltnc by all otber klnll1 
o~ aperture,. 

(t) Tranamiuion 1001 may be indtcated. 
--0 -© ---@ 

Coupl1ns by aperture to •pace. 

lbur £nde ot ThrH Ind• ot Two En4• ot 
Tran1m1 ■ alon Tranamlaalon Tran■fflloeloD 

Path AYallable Pat.h Available Patb ·••llabl• 

-:-~QUPL I NG BY PRQBE (SEE OPEN) 
'lppltcat.ton: 

Coupling By 1 
,robe to Space -h 

Cou.,una By 
r;oupllng Sy Prob• t.rom 
Prob• ·.t.o a l Coaxial To 
E.uldtdTrana- flectan&ulal' ·,a•egulde 
lftlH101, Pat.b ----- with Ground• COMOCt.ed 

---··-------------------4 
ptRECTiONAL COUPLER 

01Mral 

~l) Arrowa Sndicat• dlrect1on ot power flow. 

!~) Numb1r ot oouplln& pat.bl~ be lodtcated. 

3) 7r~nsm\ta1on loae may be lndtcated. 

X . 
~p,rture Couplin1, 
D~•11~•te !. Hor H~ 

Coax1al Loop Coupling, 
30-·db Atttnuat.lon 

X©:10N 

X~• 

& -&- ~ 
lqutwaleat. 

S.rlee Cepacl_t.lH laduct.lH 
lle•nt.- laNt.anc1 Boact.uc1 
General 

~ ~ zt:1\ 
L-C Clreult 1.-C Clrcult. ••t■UDOI wt t.b IDflDt \I wtt.h ioro 

lleact.ance at. leact.anoo •t. 
R11onanc1 Roaonanc1 

~ 6 Lt 
l1ul•alent CapactUH &bunt 

llHIOnt- SUIIC01>\UCO Condun.uoo 
General 

Lh ~ ~ L-C Ctrcutt. ~ Clrcult. lnauct.1•• 
Suaceptanc• vtt.b Inth1iU wt\11 ZIN 

eu:~•pt.ance .. ------- h9!IP\UOI -· --.. 
J~NCTIQ~ APERTURl FUU..l OPEN 

_k.N) + ~~ 
TH or Wye ilt'l'l4 AppU.caUoo: 

W•••-t4o and 
Coutal Co•pllna1 

"7brl4. ClrculU' 
Cl> wt.tor tnetd• ·ctnle 1D-

4tcat•• plane· of tbo 
ttold ln t.bo rtna 11 Doral 
t.o t.Jae ut■ ot tb1 rina. 
(2) It aN bu ooupll~ 

dlt ter•t. fro• < 1) 1\ 
aboulcl be •rked accortlnclr- --~•• 
(3) Crl\to•l 41■\UOO■ lllou1, 

be labeled la t.ll'IU of .... .. I •• 
guld• vanleng\bo. • 

· A,,u,a11a: ._ 
...,. c,re.iar 11pr14 

L--·-·----···..,----------------'-------------..,;.--------· 
FlG. 18 COAXIAL .,.0 W•YEOOlDI COIIVDTIOIII 
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• 
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HB I 23 

M0Dl 

T MQPI TRAN SOUCIR 

~ 
-IA.-

Trane4ucer for Rec 
tan&ular W•••1ulde 
t.o Coastal with D-C 
Groull4• Connect•• 

gfllt (SE.£ COUPLING 
f!l'f PAOet) 

PHASE SHIFTER A 
8'!0NATQB (EXCLUDING PIE ZO • ELEO" 

Ml> MAGM:TOSTRICTION 
DFVICES) 

C ~o '1Hoaat.or. 
Reaaonat.or Couple4 ,, an Aper 
t.ure t.o a Gu14ed Traualeeton 
Pat.II and ,_ a Loop t.o a 

-A- Coastal Wit.II No4• luppr•••lon. 

leeonator. Attached to an 
llect.rontc 0.Ytce. Vltb Vart-
able Couplt.._ ,, an Aperatur• 
t.o·Rect.an,ular •••guide. 
Wit.II Yartabl• Tualq and d-c 
Gl'Oaad Conrtct.td. 

-er~ 
leeonat.or Coupled b7 • Probe 
t.o • Coutal. Wit.II Tunt111-
Variable ~-

Appllcat.toH 

BQT~tlQN () 

SHORT (TRANSMISSION PATH 
TERMINATED IN A. SHORT) 

SWITCH 

---j Movable Short --] 1 

(ANY NUMBER OF TRANS­
MISSION PATHS MAY BE 
USED) 

_/_ 

------------------
TEST POINT (WHERE IT IS INTENDED 

THAT THE GUIDED 
TRANSMISSION PATH 
MAY BE BROKEN FOR 
TEST OR MEASURE~NT) 

(a) It lt ta important, that d-c paths be 
open, a note may be added. 

(b) Connector types may be indicated 

TRANSFORMATION F"OR TAPERS AND 
STEP TRANSFORMERS WITHOUT 

MOOE CHANGE 

ii!j:-· 
-A-

T:oansf~r '111th D-C 
Grcund Cor:Mct1ons ar.d 

1 r-:ode Suppression 

Application: 

TRANSMISSION• PATH GUIDED 

A •i~l• line represer.ts a transm1s•1on 
path and extends tor its er,tire length. The 
recognlt.lon cohventlon ls used at the 
beglnntng and the end ot each kind or tran9-
ml1ston path, and lte intermediate points as 
needed tor clarity. Modg may be indic~ted . 

.Q 
Coaxial Single Conduct~r 

8 E o 
Rect.ar,gu lar 
Wave uide 

Rldgeli 
Wave u1de 

Ctrcu lar 
Wave uide 

FJG. 19 COAXIAL AND VAVICUIDE CONVD.TIONS (CONT'D) 
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