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1. GEKERAL
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 diagrame were covered by Bell
Telephone Laboratories "ES8" schematics.

2.11 Schematic drawings (refer to
Figure 1), also known as circuits,
are prepared by the Bell Telephone Labora-
tories.

2.2 Purpose

2.2]1 Schematics are issued to portray
the apparatus, apparatus inter-
connections and requirements for a specific
circuit, such as a ‘Telephone Circult,
“Prunk 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 1list of terminals
and their assignments, the type, color and
gauge of wire required and a reference to
other circuits affected by the cross-
connections. See Figure 4.

2.24 Circuit requirements consisting
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.

2.25 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 perform a major circuit func-
tion as for example: "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,
etce.

3.23 The cabling diagram, except on
detached-contact schematics, carry
a reference to the associated circuit
schematic figure number or numbers in case
one cabling diagram covers several circuit
schematic figures. These cross-references

Printed in U.S.A,

e




are shown in the following manner, using the
descriptive figure title only where neces-
sary.

CAD 2 CAD 1

(FOR FIG. 3) (FOR FIGS. 1 & 2)

TOLL SWBD 3CF TOLL SWBD 3C

3.24 On some of the larger circuits

{such as senders and markers) where

scveral sheets are involved, a cross-~
reference table between the circuit sche-
matic figures and associated cabling dia-~
grains may be provided, or the corresponding
cahbling diagram number may be shown under
the title of the schematic figure number in
the following manner.

FIG. 6
COIN
CAD 1

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 ol drawings which already contain
numerically designated cross-connection
tigures.

3.4 Options

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

introduce optional features is accomplished
on lhe 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 specified
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 assigned lettered options
e.g., "X," "Y" and "Z" as covered in Note
102 of the circuit schematic shown in Fig-
ure 1, indicate optional wiring.

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

specific note with reference on the num-

bered figure to the note,e.g. the inter-
rupter designated "L" on the circuit sche-

matic shown in Figure 1, makes reference to
Note 103,

4. CTRCUIT LLSCRIPTIONS

1.1 Purpose

4.11 Circuit descriptions (CD's) are

prepared in connection with sche-
matic drawings in all cases where the pur-
poses, tunctions, methods of operation,
etc. are not apparent from an inspection of
the schematic. They are generally required
f+r circuits which include movable or
wagnetically operated apparatus and provide
the following information.

4.111 Purposes of the circuit
4.112 Working limits -

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 isﬁged.

4.2 Changes

4.21 Cchanges 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
appendices 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 EMPLOYEﬁ TO _IDENTIFY WINDING

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 A1l 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 parts 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 designations 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 Symbol Components

6.21 The symbol components illustrated
in Figure 5 show the general

method of representing particular features
of a piece of apparatus and as such may be
applied to the primary conventions for
indicating the presence of these features.
Figure 6 illustrates some of the symbol
components applied to primary conventions.

6.3 Primary Apparatus Conventions

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

7. WIRING CONVENTIONS

7.1 Primary wiring conventions are shown
in Figure 17.

ATTACHMENT
gures 1 thru 20 on Pages 5 thru 25.

Reason for Reissue:
To change Handbook and Section number.

Replaces Handbook 0, Section. 29D
dated 9-2-54.

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




CIRCUI, NOTES
Incmc AMP. [PQ'IENTIAL_ FUSED ONE PER
SD-95405-01 CIRCUIT REQU'XEMENT & : M"‘ it 7 48V. TALK FIGH . _
o ¥, ) :
[ 2 WAY 2 WIRE AUTOMATIC TRUNK CKT_ (2 W AJTC TRK)_ 1ss Y . v R 7% P
e Y SN QUIDNATS R SR A2 W AVTO T e S L 5 L 24v SIG. FIG.I WITH *v" QR "2" OPTION
" FPPARATUS | MECH. REQ. | CIRCUI7 PREPARATIGN .TE T seE | DIRECT CURRENT FLOW REQ. e ey U L T B Gl i FIG. |
" T T T T (1) TEST TTest. AFTER s ’ TRUNK CKT.
DESIC.. CODE | a'slz :;gg;s AR L K T TEST CLIP DATA psn[:L NOTE[T"E:J,I“; SOk, _Tfigns_A_n_J_ REMARKS 12 .
! 7 INSULATE .CONK BAT.} CONN.GRD, NO. P MA WA < 1 R . 10 TRANSPER A ALX SIC
o LR R TRRIEERS =R jear e == 2z 5| ') ic ot
RELAYS | ' U : 4 4 AUX..5IC. CKT,0R TO TERMNA
_Ancé:“ ARG T T TTAMCAY T SMAY OR TYPE'G' CONTROLT
A R .40 o A} 4M A M N
[ T 2M(A) 4M{AY (4 0z. ¢ 1oN . PR:;V'DE <
; P . RE CR OPT A }
o | 2meay ‘BAL” FEATU 1cs ! AR IQUANTITY g
i N ,__,,_4M_(A)_ GRD , ies ) o8 @ T 2
g T -5
FLASHING MISC INT FRAME AVARABLE] | | ¥ |IPER TRK. o
LAMPS  {MISC. INT. FRAME Nul AANLABLE} | | w 1PERTRK. | 2mE |
TRUNE ™NG —|ofHCE's WITR 24V. SUPPLY 1 | v [IPER TRK, e
FLASHING
OF LAMPS |QFFICE's WiTHouT 24v. SUFPLY | « | T |1 PER TRk
REGARDLESS | rr o —— Z !
L susy ]OF TRANSFLK OFFICE'S WITH 24Y. 3UPPLY 1o K]
SIGAL | FEATURE JOFFICE'S WITHOUT 24v. SUPPLY Y YO KLY & LAM® ¢ OTHER 2
REQ. pe OF TEL.CKT. CKTS.
EXCEPT WHEN TRANSFERRED s CR 70 i \7 "
b y TERMINATING CKT - >
FOR TYPE G o -ﬂ-]
CONTROL TERM. "“I
! e 3} _i
R
i R 1ot 43U
1A
2MF.
. z
}
L& A
— . }
4 TO TWENTY-—
a 2V OR 2Y ] )
: : _— A
g 103. ™ pesic. MAKE AND BREAK INTCRVALS | LAMPS MAX. ‘
2 = SO
a L PANEL e T e [ OPTIONS USED l.l rrE-" Al _
9 - ONE CYCLE- = res. JaPPor "_;"Jr'rop T
IEE stc | [ WiRING 2%..52138 12 FOR MISC
L PANEL —C ] 7 2500} CROSSBAF
(A &M ONLY) le— ONE CYCLE - Y = 7 yoTwenTy - SEE NC
512 'o1z |53 Yo12 [.513 \x j: 2U LAMPS T
¢ cRossear |8 SEC SFC.| SEE | sEC.| SEC, & (_\ 1 w‘\x. L
v)
le—-—— ONE CYCLE ——-» = N VB 8 E
F'G 5| — . . L1 - T ___:_'_"{lli——-?-' 1 *> i ' e Q] - - !._.‘
~ s RITY . @
| ® 7 o ft o 1
T WorT 1 . = TC STHER EITHER * B Fog
[ — ; {T) COND. - == 70 TWENTY N KIS OR “F* CONTACT -
SHOWN ON KEY AND —=i R ! A 2 2uoR 2y T '
LAMP CK™. lI [40 : (R} COND. LAMPS 1AAX. w
K ! K 3 [ T
! L O (R} REL: A } —
1 t 4 b — s
e L A 2B (kiREL. ’
AL 5 2M 104. CONNECT "T" AND "R " LEADS ‘OF THIS CKT. TG## R AND » T & w
87-- v B O (A)REL. LEADS RESPECTIVELY OF CONNECTING™Z WAY 2 WIRE AUTOMAT- 70 FLASHING CKT
2w E 6 58) IC TRUNK-CKT. AT ONE END ONLY ., OR 1RM&5Yr§%Ar:;g
AUXILIARY §,G.LK1.
CROSS CONN.TO [ eoe o T b4 5 T| [KI)REL. VXL ¢
2 WAY 2 WIRE AUTO. Y] § e
TRK.IN.CONN. EQPT. st e s P ——
o [Blad (O] >-4-?)1 2B (AREL.
(@ 12 o .
B a i 1 [ TRANSMISSION TESY REQUIREMENTS
- e 2- i . BETWEEN 600 LINES
SHOWN ON AUX. SIG.CKT. tE 48V, BUS BAR. Q . S A4Q-Sev. 3= z0-28V. .. liooocvcLE Loss 0 ES
-- W 2 Q T IMAX. ALLOWABLE CK LOBS(d:
OR TRNS. 8 AUX. SIG. CRT {2} A OR Al A lq OR 48V FUSE TTas-50v = -77 ;
,)_:4-- —_— i ONR.R. 13 T - e T"A Ay r..____..sz 2
SHOWN ON TRNS, _of _ar—N N A Q. - i . L L T
. 8 AUX SIG.CRT, Lifg— — 24V BUS BAR ! | talReL. WORKING LIMiTS: ' - O S,
. [ g B/fORHE Flg i ' :
SHOWN ON FLASHING N - p ) RELAY (A) P
OR TRNS.& AUX SIG.CKT. A5 L MULT. TO GRD. J[J"E | “Pin QR "P2" WDG, e
OR MISC.CKT FOR INT.FR OTHER UNITS ON - - )
-CKT -FR. B R.R. L*K2 oR K3 40 56V. 45-50V. AL E DV UAL APPARAT
HID.f, V.IDF, T.5 0N UNIT v MAY, EXT, RES. 1735w 2275 N cﬁﬁix'uﬁﬂﬁ X
HMDE, OR CDF MIN. INS, RES. 35,000 30c, T WF_1 1
. EARTH POTENTIAL £27V. +gov A GBe Lo




.t

HB 1

CIRCUIT NOTYS.
101 THIS CCIL IS A

WIRE APPROXIMATELY 3'- WAVELENGTH LONG

FIG. 2.

FIG.

TRS. MOD. CAVITY

10-d0he2-ge

i‘~0l
(scs fABl E A)

A

FIG. 3

BEATING OSCILLATOR
\ REJECTION FILTER
FILTER 1203 ATO M
({SEE _TABLE A)

. TUNER
400-G

ED-63988-01 4
- -
| : RLI pLaTE =
. UNIN
LOADING L» CP2
A RESISTANCE
i :
INPUT
El -! - - 1RIS
. «D-63900-01 TUNING see
a | /N A , q i
OSCIL. ATC + ¥y . - )
- WAV R T o
~TA ~ Y cPl
| ] ce
T : - n KS-9943,L83
TUNER v ATING WG SPACER y
4008 OSClLLATCR ED-63543-C) 1000 L AF
(SEE TABLE A} L.
sr »3995 -0 N
- —_— s -
Ci (]
R M~k LTY F K CAE-TQ 3
. PER KT QL5 RET COsL
e S i :
AR 134TTLE] KS 14
' - TOU W F Ks L UF |215-14 58 0iF
‘ cz.2 ca.l L2 / L4 €6
TVRNCHEE S 3%l 2y e T s
' e T 2 Jn .
F s s1a T Opp KS-B85BS,L16
) LS ca )1
KS-13726, KS-9943,L85
Ls Iiooo;.;)u 6av]|?
o CATH V' 3
(1.} c7 .200 o4
| KS-9943,L103 3K KS-9943,L103
Iqocm»r L9ooy.,u= s
= = [
TABLE A e e _
15T | TRANSMIT TER WG SPACER |OUTPUT FILTER 1303
FREQUENCY | ED-63543-01 | ED-63514- 01 FILTER
| 373G MC 17 T A
2 3770 MC G-18 w2 8
3 38/0 MC 519 G-3 C .
4 3850 M- G-20 %) ]
%5 389C_MC G2} 35 T
6 | 3930 MC G-22 1 G% F
7T 3970 MC G-23 7 G
8 4010 M7 G 248 [P H
9 a0%0 MC G 2% G- 9 J
10 4090 MC G-26 G 10 (3
1 4130 MC G- 27 (<31 [
12 1 470 MC C-28 c 12 )

B

\@

QUTPUT

AN

T
Sa

{ \ ] .749‘6N 7
2=-A 2-A -§-49 . GNT
3-a Wit ruom enT,

ED-63975-01
EQUIPMENT INFO

SD 59406-01

TOLL SYSTEMS
To RADIO ,
TRANSMITTER MODULATOR CKT.

(TRS MOD)

T&TCO
5TANDARD

BELL TELEPHONE LABORATORIES. INC.

Ol
SD-59406-0!

¥1G. 20 SINGLE-LINE CIRCUI] SCHEMATIC




HB 1

CIRCUIT DESCRIPTION
SYSTEMS DEVELOPMENT DEPARTMENT

CD-95405-01
Issue 2-D
Dwg. Issue 3-D

COMMON SYSTEMS
2 WAY 2 WIRE AUTOMATIC TRUNK CIRCUIT
KEY CABINET NO. 20 OR 21
LOCAL TEST DESK NO. 14
REPAIR SERVICE DESK NO. 2
TEST SUPERVISOR'S PRIVATE DESK
CABLE TEST DESK NO. 3, CHIEF SWITCHMAN'S
DESK, OUTGOING TRUNK TEST BOARD
MASTER TEST FRAME
SENDER MAKE BUSY FRAME
OR TYPE "G" CONTROL TERMINAL

CHANGES
A. CHANGED AND ADDED FUNCTION

A.1 The addition of new connecting infor-

mation provides for the use of this
circuit as an automatic trunk circuit
between various maintenance equipment and
a terminating circuit for the type "G"
control terminal.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 'The third line of the title formerly
read: FOR KEY CABINET NO. 20.

D.2 The word OR is removed from the next
to last line of the title and OR TYPE
"G" CONTROL TERMINAL is added.

D.3 The connecting information for Fig. 1,
the T, R, K and L leads, formerly read:
TO KEY AND LAMP OF TELEPHONE CIRCUIT.

The information for the T and R leads
has the word DESK changed to EQUIPMENT.

D.4 The connecting information on lead A
or Al, Fig. 1, formerly read: TO TRANS-
FER & AUX. SIG. CKT, OR TO AUX. SIG. CKT.

A1l other headings under changes, No change.

1. PURPOSE OF CIRCUIT

1.1 This circuit provides a2 2 way talking

connection, which is automatic in
operation, between two maintenance desks
in different buildings or between a main-
tenance desk and the type "G" control
terminal.

2. WORKING LIMITS

2.1 Relay (A) - 40-586V 45-50V
Max. Est. Res. - 1735¥% 2275Y

Min. Ins. Res. - 30,000 30,000"
+ 20V

Earth Potential - t20vV
3. FUNCTIONS

3.1 To provide a talking connection between

two maintenance desks in different
buildings or between maintenance desk and
the type "G" control terminal.

3.2 To flash the associated lamp on an
unanswered incoming 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 lamp
when a call 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 busy signal when a call

is originated and "S," "Y" or "Z" wiring

is used.

3.10 To prevent the extinguishing of the

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 answercd.

4. CONNECTING CIRCUITS
When this circuit is shown on a key-

sheet the connecting circuit information
thereon shall be tollowed.

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 Private 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
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CD-95405-01 -

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

4.06 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,
SD-55823. 01 (Typical).

DESCRIPTION OF OPERATION

5. GENERAL

‘This circuit is designed to operate with
a4 circuit similar to this one. In connecting
these two circuits together, the "T" and "R"
leads of one is connected to the "R"
leads, respectively, of the other.

6. ORIGINATING A CALL

.__When the key in the associated telephone
circuit is operated to the "TALK" position
ground is connected to the "K" lead opera-
ting relay (K) which in turn operates relay
(K1), ,Relay (K1) 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)
relay 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 (K1). The (A)
relay in the connecting circuit at the
other end also operates operating its (Al)
relay which signals the distant end of the
incoming call, :

7. CALL ANSWERED

When the call is answered at the other
cnd, the (K) and (K1) relays in the con-
neeting circuit operate. These relays
operating close a circuit from battery thru
the "p2" wiading of relay (A) of the con-
necting circuit to ground thru the "p1"
windin, of relay (A) of the end originating
the call. Both (A) relays have been already
operated, as described above and this
condition therefore is set up to take care
uf the disconnect feature as described later.

BELL TELEPHONE LABORATORIES,
DEPT

INC.
3340 -RWR-AJB-SP

FIG.

ISSUE 2-D

8. INCOMING CALL

When a call is criginated at the other
end relay (A) operates from 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 frame ("X¥" wiring) or connects
direct battery to the "L" lead ("T" or "V”
wiring) causing the associated lamp to flash
or light steadily as a signal of an incom-
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 (K) operates
operating relay (K1). Relay (K1) operated
(a) retires the auxiliary signal (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 "Z2" wiring are omitted
and (d) locks to relay (Al).

10. DISCONNECTION

When the key in the associated tele-
phone. 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 ground 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 "P1" of relay (A) at the other end
and (b) opens the operating circuit to
relay (K1). Relays /A), (Al) and (K1) how-
ever do not release as relay (A) is held
operated over its "Pl” winding and relay
(K1) 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
(A1) released releases relay (K1) thus
restoring the circuit to normal.

In order to restore the circuit to
normal after a completed comnection has
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 (K1) relays. The (K1) relays
released, restore both circuits to normal.

3 CIRCUIT DESCRIPTION (CONT.)
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REGISTER REIRED ABS | SWME AS AB FOR CALLS RECEIVED ON 4 SPECIAL CALL
- ASSIGHMENT OF TRUNK LINK BASIS (MO NUNT, NO TEST OR CALLS FROM TEST
N NUMBER TO TRUNRS . TESK)
MAVING APPEARANCES OW — et T
ANE 0A |WHERE FOUR DIGIT CALLS ARE RECELVED FOR TERMI-
LINE LiNk PR NATION IN OFFICE A
REQUCTION OF TRQUBLE 0AS [SAME aS OA FOR CALLS RECEIVED Oh A SPECIAL (ALl
RECORD CARDS CAUSED BY - BASIS
OPERATOR ERRORS @Y -
MATCHING ':”ms :, 0GITS s 1 :v;fil:slrwnogarz;.& gnus ARE RECEIVED FOR TERMi- !
N
EXPECTED WITH NUMBER ]
RECEIVED ON EACH TAUNK 085 | SAME 45 08 FOR CALLY RECEIVED ON A'SPECIAL CALL !
CLASS BASIS _— o '
PCD | wWERE TWE REGISTER IS 10 FUNCTION wiTH PULSE
ASSIGNMENT OF TANOEM A CONVERSION TRUNKS Wi ICH RECEIVE CALLS REQUIRING
CLASS TAUNKS e%r.omc DLAL PULSE SENDERS 1N & FIRST SEWDER
] IMED T — T I
:4:“ :Eg“[ o i PCOI| WMERE THE REGISTER 15 TO FUNCTION W1 TH PULSE
CONVERSION TRURKS wHICH RECEIVE CALLS PEQUIRING
¢ . w'gaon'c DAL PULSE SEWDERS IN A SECOND SENDEP
GENERAL —— - -
PR | WnERE THE RECISTER 15 10 FUNCTION WiTH PULSE
CONVERSION TRUMKS wHICM RECEIVE CALLS REQUIRING |
| |OUTGOING REVERTIVE PULSE SENDERS
Tan | wnERE TANDEM CLASS CALLS ARE nc;wtn AND_ THE
FULL FOME AREA QFFICE (S TR N0
SCREENING OR RESTAICTING OF CODES 1S wmnnw
TaN!| WWERE THE REGISTER 1S TO RECEIVE CALLS FRUM :
TAKOEM TRUNKS AND ON WH)CH SCREENING AND
RESTRICTING OF CERTAIN CODES 1S TO BE APPLIED
8Y THE MARKEA OR WHERE THE REGISTER tS 10
:tgnv! cnug Elguor;g o':curreuo?&’v:gus anND
o = WE IMITIAL DIGIT DETERMINES THE REQUY
o]  LocATiON Cross OFFICE FOR TERMINATION
TEPM, T e :
10¢ ,;:’,‘; wo. | Jamte | FUNCTIONAL weaning TOL [ WHERE CALLS ARE RECEIVED OVER INTERTOLL nmm(s
e o - N T
NTAN] FOR NOM TANDEM TRUNKS wHICH COMPLETE 10 A
06 _ﬂ;.ff_'ﬁ A 3 AMILALL SINGLE MARKER GROUP ANO wHICH TRANSMIT ONLY
Iw) 01GITS OF THREE DIGIT HOME AREA OFFICE
CODES OR WHICH TRANSMIT THE FULL HOME AREA
1 OFFICE CODES
" ' [] A 01GIT ont TREATMENT S —
4 2 V OFFICKS A D § F sssm:(n n;a A:n: o;)ngv‘u’ofows Tvo out Of uuruug:c:ysous :31&
] G F M T ARWB] REQUIRED FOR THE WUNOREODS DIGIT FOR TRUNKS 2
—te oLtk Lm0 B FROIN TauuK w12 LOCATED O THE SWITCHES ASSICNED TO THE i‘
< NUNDREDS  [WTH REG 1 MELAY !
S T W N . A DIGIY ONE TREATMERT MNgER NTT et e :
L 22 u ASS 16N OW asnA| TO PROVIDE THE TMO OUT OF FIVE INDICATIONS i
8 A Two ou7 ASHB REQUIRED FOR THE WUNDREDS BIGIYT FOR TRUNKS
Y T S0 Y MRILUARY RESULAR (BASIC) OF FIVE LOCATED O THE SWITCNES ASSIGNED TO THE |
I FRANE A anD 8 s SuPl RELAY )
* e e !
[ f Pl 7 | ML SmrinaaTany €#40-9] 0 PROVIOE THE TwO OUT OF FIVE_INDICATIONS
= EWBO-O| REQUIRED FOR THE HUNDREDS OIGIT FOR TRUNKS
0o . LOCATED ON THE SUPPLEMENTARY SWITCHES ASSIGNED
a 10 THE SUP RELAY
—’1~* HAQ-Of TO PROVIDE THE TWO OUT OF nv: lNDlCATIONS
L1} H8O0-9| REQUIRED FOR THE MUNDREDS IGIT FOR TRUN
e IS 1 2 AUKILIARY FRAME TENS A LOCATED ON THE SWITCHES ASSICNED TO THE
e REG MELAY 5
| 22 Al ASSIOMENTITTC  1ATA0-0) TO PROVIDE TNE TWO OuT Of Five lnolcnlou.. |
. ‘ 22 OF THE TT1 |ATBO-C] REQUIRED FOR THE TENS CIC1T FOR TRUNK '
L""ﬁ.z TRUKK TENS]TT2 LOZATED ON THE SWITCHES ASSICNED TO ms REGL AND
L s MR on |17 [ qlReLA
N 13 A Tv0 ouT €140-0] 70 PROVIDE THE TwO OUT OF £LVE mnccu»ous
) 23 1 OF FiVE ET00-Of REQUIRED FOR THE TENS DICIT FOR TRUMKS LOCATEC
. 122 8ASIS ON THE SWITCHES ASSIGNED TO THE SUP RELAY
! 33
[ c—— -
140-9 | 10 PROVIDE TEE TWO OUT OF Five INDICATIONS RE
PoopBI_ | 2 JMNILIARY FRaeE TEns 8 180 9| QUIRED FON TME TENS DIGIT FOR TRUNKS LOCATED
.- 1L N THE SWITCHES ASSIGNED YO TWE REG RELAY
- L R T o
rﬁ.J *
[
]
)
& LI [ 17 o STEERING
LOCATION CONDITION

FIG. 4 CROSS-CONNECTION INFORMATION
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I

Cold Cathode Pirectly Heated Cathode

ANODE ELECTRODE
| —
Deflecting, R R
Anode or Flate Target or eflecting eflecting or Repelling
X-Ray Anode ENVELOPES
CATHODE (:) Envelope (Shell) for electronic
Devices

Gas-Filled Envelope

O

(Filament Type) or

Heater
Indirectly Heated Photoelectric

GRID

—— -

Grid (Including Beam-Confining or Beam-
Forming Electrodes

Cathcde Cathode

CONTACT
Adjustable or Sliding
Contact or Regular
Contact for Relays, Keys,
Jacks, Etc.

Moving Contact or Armature for

S

HEATER ELEMENT -
IN A
-

Inductance (Repeating Coil, Retardation
Coil, Transformer, Etc.)

Relays, Nonlocking Keys, Etc.
(Circle indicates Pivot Point and
is Always Shown on Moving
Contacts)

Moving Contact for Locking Keys,

v Jacks, Etc.

LOOP_ __ COUPLING

~ s

Loop Coupling (Electromagnetic Type)

NORMALLY CLOSED AND NORMALLY OPEN CONTACT

SHIELD (GENERAL.D

.._}.

Normally Closed
Contact (NC)

O

t
Normally Cpen
Contact (NO)

VARIABLE

NCTE: Whether a_contact is normally open (NO)

| o; normally clcced ?NC? depegdspon the

gosjtion cf the contact when the actuatin€
ev;gg is in the de-erergized or nonoperated
osition,

CORE

| —

Core for Relays
Magnets, Etc.

Ma%netic Core
General)

DYNODE

4

WINDING

Inductive Winding for Relays,
Electromagnets, Etc.

o

Noninductive Winding

Inner End of Windings of Relays,
Electromagnets, Etc.

FIG. 5

SYMBOL COMPONENTS
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HB 1

11

caeacm (SEE CONDENSERS AND

CAPACITORS)
_.!>_ ] l> - CIRCUIT _ BREAKER
:  —
szuu Line where lore CLOCK (SEE ELECTRIC CLOCK)
Disgrams Leads sre Shown
CLUTCH MAGNETS
AMMETER (SEE INSTRUMENTS
ESEE INSTRUMENTS) I G‘}D E:B E+:' ‘+
- High Speed
ANTENNA - Low Speed
Y qil] cons (ssc SPECIFIC TYPE)
COMMUTATOR
r*’ COMMYUTATOR
Asrisl Counterpoise Loop s
— gfﬂt SANR

(SEE INDUCTORS)

0

ATOR
BATTERES
] B
l _l:: - CONMUTATORS
T —[ I Panel System Type
ory Cell CELTF Cells <4 Volte NDEN
| [ { coLD) NEWD
3 x I —i— —i— ——
I i I Pired Fixed Fixed
32 Volte 48 Volte Over 48 Volts ixe
NCIE: The sbove indicates positive eide =4
grounded. To indicate negative side
srounded, interchange long snd short lines. P ) Varisble
_ ——
T Verisble
BELLS Varisble — or Adjustable
( ( Trimmer Tvpe .
8 8 &

e g

Variable
- {(Trimmer Type) Split Stator Electrclytic.
a-C D-C AC-DC
CONNECTING BLOCK (SEE TERMINALS)
BINDING POSTS ® CONTACTOR
, a [ MORMALLY CLOSED
— BUZZERS rl-3 @ MAIN CONTACTS
os
-80g -8 P cppf=L|
. . f\ INTERLCCK
A-C =G AC-X CONTACTS

F1G. T PRIMARY APPARATUS CCNVENTICKLS
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ENGINE -GENERATOR SET

Charging Generstor
o-&

vl

CORD TIPS
Suspender Alligator Clip with
Clip Ciip Rudber gamhﬁon
- -—
Spade Tip Plug Tip
CRYSTALS

7 Arrow Points in

Direction of
Current Flow "ﬂ'.

Detector Plezo-electric

With Starting Motor snd Magnetos

EREQUENCY METER (SEE INSTRUMENTS)

QALS
&) @b

EUSES
Alarm Type J
Plain Alarm Alerm Type or Protector Safe

Type Type on Bus Bar  Mounting  Type

DROPS

GALVANOMETER (SEE INSTRUMENTS)

Pantode

—
-

Cathode-ray

GENERA
L e
Manually Restored Electrically Restored
ELECTRIC K
Frh "

Charging Gensrator Ringing and Coin
ELECTROMAGNET D~C Shunt Type Control Generator

=

ELECTRON TUBES Springs and

Contacts as Required

Ringing Gensrator
with Pulsating

+9 oG Current Commitator
Hana Type

GROUND

HAND SETS

3 Conductor H 4 Conductor
4 Conductor

with Transmitter
Cut~-0rf Key

FIG. 8 PRINARY AFPARATUS CCNVENTICNS (CONT'D)




HB 1 13 4

HEAD SET (SEE RECEIVERS) INDUCTORS (cou'r 0)

o | i & . |*TH

;B 2 | gl
) NEwW) T —erp PPJ -L%:Faﬁ-
. Plsts ::‘:.’ . Pr:%::?o:'aounuu b ‘v‘ 3

HOWLER RETARDATION COILS

p

INDUCTION COIL (SEE INDUCTORS) BE 3 E :g”g
AIR CORE M‘GN!?IC COK
g 2, §| - —_— MAGNETIC CORE
. _ MULT1~WINDING
g TRANSFORMER
Fixed Variabdle or :-'.usncuc , S3—
Ad justable orse I
AUTO.
TRANSFORMER
L (49 [ 4 u
LS 2 LYY ]
' - 3¢ t
3 ' 3 E [ 2
[$ 4 o [ ] [ ] [} [ ) : . 3
INDUCTALLCE CCILS éé i
2 - 7 [ I ? " ) P
Bpupe ? E: 3
111 Py i Aegular Type 2
s@gge sollee on slis ae
W e .
ALY L0, “
Relay Spoel Regular “ith Variable Core Type Variable Tap Type
Tre !“m Non-1nductive
: ] ' (Terminals end designations are shown only
. .ﬁ. on when terminals require identification)
-m‘t"‘. o Sl INST Ts A TER
114 v ” [ ]4

s tre | O,

" g "R Noa-Differential Differentiael

- y Milliesmeter Milliemmetar
U ® Show abbreviations to identify the

specific type of instrument or meter.

. 3€ z“‘sg'oza For example:

v 86 o0 A TT

- Ammeter - Total Time
AH - Ampere-hour - Voltmeter
Windings in With Non-lnductive F - Frequency VA - Volt-ammeter
?" Unequel Windings and with G - Galvancmeter VO - Volt-ohm
Tatio Inductive Wirdings VA - Milliammeter A - vatt
in Equsl “atlo PF - Power Factor WH - Watt-hour
A - Microsmmeter

REPEATING COILS
F1G. ® PRIMARY APPARATUS CONVERTIONS (CONT'D)
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INT T

15

793 juos| 198]008 298
RIKS e | cec Jsec| sec

ont CveLt

Panel 3ystem Motor Jriver Type

Rotary Mercury Type vibrator Type

BEYS (CONT'D)

—N ..>

Telograph Ty:ze

Contact Non-locking Locking
Spring
f
[y 3
- '--

=9

To !

JACKS
o—v

IPRING

Q,C::;Q"f’—co— T

REGUI AR Tyeg

—1

CONTACT SLEEve

[N

REQLAN TYRE

=3
=

Tl
alo)

LOCING LACRNS

Lever Type (014)

& -

L

-
-

o [ - . "': 4
O—4 _ o %:%
ot 0 Loekin, Non-Locking Half of Key
TeiN Tver rin Tvee s Normally Operated
e A VAN v Lever Type (New)
S0 o ﬂ -0
N o "‘\___«v—'"°
R = KEY TOP DIAGRAMS
TEST TYeg SPAING TYPE TESY TYPE
oo ey Lamp Capse
{9/ 9292049594 ] g 1.
Gang Type Coaxisl Type a g ':: g feo
LA .u' ot
K§Y§ ﬁ LR nccy) wv
I T (e el
TouD) TEw) 833223214 b N ‘e
JACK TYPE L_ |
. Howler Type
,’f i‘_ - i._ t Lever Ty pe
-
b LOCKING NON-LOCKING o«
(NEW
Plunger Type KXoy Unit.
' . - . Y g R ” ATy
cRSESY e 8

Selector Typs

Turan Button ‘rnc'

F1G. 10 PRIMARY. APPARATUS CONVENTIONS (CONT:D)




HB 1

KEY TOP DIAGRAMS (CONTD)

MCROAMMETER (SEE INSTRUMENTS)

Po0aa,
2306

Duplex Tyne D-C Shunt Type

oYelolelololelolole)

Push Button Type

2 ]
Y] ‘ .
IIE: Show designations within key tops only - ‘e C)' .
when eagraved.

» A-C 3 ¢ Power Fallure
a t ¢ Induction Type Control Type
\ s
NETWORKS
n——3
Selector Switeh Type
Typicsl

\ ? P ® ¢ 9 B fes

Cardbon Metalljc Doudle Cardon Metallic . .
| Filament Filament Filament Filament Filament When Used ss Contact Protection

| Ballast or Reststance Type Switchboard Type PIEZO-ELECTRIC (SEE CRYSTALS)

o A ‘O'Cb P

(oLD) (NEW) Mo - o——o_,,."*’
\\ Illuatnating Trpe Glov Type 1 Conductor <& Conductor 3 Conductor
| LAIE,_.%QQSEI. &= = ——
== Mske Busy
| LOUD _SPEAKERS
o sty 4] ® ® Q ‘cp’ ¢
|
o Permanent | 3
‘n;’n’. octn—iuue Moving Q')
' MESSAGE REGISTER /2 o
| . ﬁ? vervice Type
METERS (SEE INSTRUMENTS) j: pai
MICROPHONE'S :
(SEE TRANSMITTERS Toia Teut
MILLUAMMETER (SEE INSTRUMENTS) STFrrr ey
‘ Sang Coaxial

FI1G. 11 PRIMARY APPARATUS CONVENTICNS (CONT'D)
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TENT! TER

—dr—

RELAYS (CONT'D) {

3
‘ n—'\iﬁr‘! lum G
ofa Dld
POWER - FACTOR METER
(SEE INSTRUMENTS) !’l r
TECT A T f:] P
New " New
No Permanent Connection Permanent Connection
_@_ é; Between Inductive and Between [nductive
Non-Inductive Wipdinge and Non-Inductive
? Windings
Relsys With Non-Inductive Windings
Protector Protector Block VOLTAGE LATS
WNDICAT ED AS
PUNCHING (SEE TERMINALS) .._}%_ N
(¥4 [X
RECEIYERS [cee] Bl el P i I
|[1: ' Cﬁ EP Mechanically Lockin Yoltage Type
ﬂ:IE: F;’ Electricelly Releal?nc
Hand Receiver Single Double
Type Unit Headset Headget

RECEPTACLES

v @
SRON-RRY
58 ©

New

a—

RECTIFIERS (SEE VARISTORS)

< £

=2y

[

|

4

Telegraph Type

=

Relays ¥ith Particular
Operating Festures

1)

L

*Show abbrevistions as follows for specific
operating features if required. polar-
1zed relays used in telegraph circuits, the
designations "S" and "M" ipdicste the
"spacing” and “marking" contacts, re-
spectively.

REGUL ATOR
__@__

Normally Closed Normally Open

P Centrifugal Type Spesd Regulator
1 RELAYS
_;[[C Hete
1
L

Paresllel Vouad

Single Wound Double Wousd Bormelly Opereted

AC - Alterneting current

D - Differentisl

DB - Double-biased - biassed in bdoth
directions

DP - Dashpot

EP - Electrically polearized

FO - Fast operate

fR - Fast relesse

M -~ Varginal

NB - No bias

NR - Nonreactance

P - Magneticslly polarized using dlssing
-grtng or having sagnetic bdias

8A - Slow acting

80 ~ Hlow operate

SR - Blow release

T8 - Two-step

F16. 12 PRIMARY APPARATUS CONVENTIONS (CONT'D)




HB 1 1?7
RELAYS (CONTD) —w— BESISTORS NIV 1.4
e\ P O\ m® 2c *
witn One With Two Windings
F “inding and Having One Relay
"H e%“ Ou-rL. Terminal Common 8pool
to Both Windinge Type
Youdle »nm
RETARDATION COtL
5 (SEE INDUCTORS)
“TJl l *: BHEQS TAT
f —fad— S W
' New New . .
'::ﬁ;log.::: . ;.“‘a:{'.‘ r;::':"{‘ Two Wire Three .Mro
erate "0 '7 elay
g;;; BINGER Y e
» : SELECTORS
#:::: E : #
]
Non-8plit Type SPlit Type S—

Multicontact lolqo

N

—

Sinurol Type

Ammeter. T
Relay e Relay
wsv | Y " | osv
° o/tet
Ilorcnry coauct Volnto Type
Type Reley Relay

Thermal Delay Relay

.:zs:q_r_puf%

Tarees Position Polar Type - No Cover Spring

wl.!mﬂg;:'

)

VYire Sprisg Type
Relay

W Coven e

Three Position Polar Type
With Cover Spyring

o B

10 - Terminal Rotary - Type Selector

- Terminal Rotary - Type Selector

f"& oy kbt

44 - Terminal Rotary - Typs Belector

ast
S fon

SEQUENCE SWITCH (SEE SWITCHES)

P g
OVUNDERS

et ot ony

R

Chime, Tone,
TJer, Bto.

Neutral Poleriszed Telegrsph

F16. 13 PRIMARY APPARATUS CONVENT]IONS
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SWITCHES SWITCHES (CONT'D)
— a— x|

) urren pann s ! - l

— somm r
T 3 Lowge aara L - Saver

Cover or Door Type
Banke Wipers senks

ipors 1ot purn QD @ D

8.0.8.7. R.P.D.T. D.P.8S.7. D.2.D.T.

3

2 '*F él'-" Snap, Ro ru::‘ )
"\ oy - nap, Rotery, ler or Toggle Type

Vertical Commtator Normal Post 4 o e o
ani Wiper . Bprings o [ o ° o

8..8.7. D.r.D.T,
Convention for Biade of Switch

J . May Yo A“.‘Cn:t Desired
) i i I I I-.- Knife Type

%JL' ﬁﬁ s.r.{.r. ote | 3:?.:.

Stran or Zable Type
014 New \'

Magnets \. . H .“:

‘ AON. 'c’o'o,o ..’.U.‘f Do’o.-,. n.i‘.b.,.
u— New
Y\ Koife, Rotery, Snap, Toggle or Tusbler Type

014 014 Now --‘
V.0.N. Springs R.0.N. 8prings —n_ W |
. r A3 N ’
. A o
11th Rotary 0ld New
8tep Springs Test Jacks
BLap-dy-Step Selector Type
188y nl A Jmn:
\ aav;nv
. A. S8EL nagnests may be placed on Tight or left
L". '}_/-i — l/.'.. of contacts as deat suits wiring eondition;
L m—g
spos8, B. Coatacts on SEL or MOLD magnets may de.
! ,m,‘yg Lty o shown 8t either end of magnst core to suit
; ‘a,&“ a‘wc easy zga:n; schematic conditiona.
coerdetTs |lc. woro :un:.u ?o l'x‘am m:r :82‘ .
ots where wir rom centas -
‘ A imr e nale is run vertically,

(A&‘ IU'CII"IIU'
III Nl“!f

7704 8PEC.
! l -o-n 2 (m (A) CAnt OWLY )
[" X ‘!

umﬂ
L S8equence Switch Type Croswdar Selestor Type

FIG. 14 PRIMARY APPARATUS CONVENTIONS (CONT'D)
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SWITCHES (CONTD)

|

THERMO - CUTOUT 1
Eﬁnml Heater lltE‘l Self-Reated

* h % Heator Unit
L 4 e o P Unit
* -ﬁ o Ve TIMEPS
k 4
o« * 4 4 E "o cn am
Selector Type Q,‘. .: r:o-?
SMTOHOOK e TONE ALTERNATOR
. r- re
IERMINALS ]
2
Apparatus Torminmal F EX B EK
| )
o 3 ) U o R
(-]
Cros-Conascti
Pushizg ° m:u.(_maf._ma
o p [SEE INSTRUMENTS
(-]
Terminal Stri
Paaching P ° TRANSFORMER (SEE INDUCTORS)
o TRANSISTOR
o1 (1] e o
o2 7Je 130 - [ 4
o
e} 6o 1% c
o4 30 10 o o
|
o5 10e 19
TRANSMIT TERS
Jeek Type f::«:{ul -
? D= ——
Transmitters
JEST _POINT ¥+
THERAMISTORS =0 =X} =4
-_-9— H SUTTON BUTTON
Directly Hested Indirectly Hested

THENMOCOUPLES

K

Directly Heated

<

Indirectly Heated

= =4

vBLOCH:Y

Microphones

F16. 18 PRIMARY APPARATUS CONVENTIONS (CONT'D)
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VACUUM TURES (SEE ELECTRON
TUBES FOR NEW ° TYPES)

1

Helf Wave
Reotifier

Full Wave
Rectifier

3 Rlisent Bereea Qrid

M eatly Beated Iadirsetl
Cathode a:tizl:““‘

INDICATES
GAS

1

TR100€E GR1ID CONTROLLED PENTOOE

DIRECTLY HEATED RECTIF 1ER INDIRECTLY
IND IRECTLY HEATED HEATED
{THYRATRON)

7 ¥

BLat POWER (UBE COLD CATHODE TYPE

INDIRECTLY REATLD

o'

Twin TRIOOT oUPLEX-D10DL PONTODE
INOAKECTL Y INDIRECTLY WIATED
MHEATEO

oHEN SPECIF IED, NUMBERED OR LETTERED TCAMINAL
§ NESIGHAT IONS SALL BE SHOWN, THEY SHALL AGREE
’ vifr Tmg TOOMIMAL DOSIGNAT IONS OF THME SOCKET USED.

YARISTORS

COPPER OX iDE SILICON CARBIDE
TYPL

T
O

ONEW)

+
* |

NOIE: Arrow indicates the dirsction of
low resistance to current flow.

VIBRATOR

&b -§-$

Split Reel Type

YOLT- OHM WMETER SEE
INSTRUMENTS

FI1G. 18 PRIMAAY APPARATUS CONVENTIONS (CONT'D)
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LINE_CONYENTIONS METHODS OF SHOWING (EADS
— . S R A S T Jw, I 'L-_- : ‘
Leads for Showing the | [ -
Dct:u:hot gl;o ci:cuu
nother Circu
Crossi dJoined l1iced
ﬁou« Leads) 'u“'l Vires 1ioe
Talking. rnn-uno-.
P ~ —nr, rge, and d'
= Peadamsatel Cireutt nng Indicating Opvions) ¥Wiring
Oft-Normal Ground tiple Connsction Connection
4
O0ft-Normal Battery i {
- G b G) GreD RS @B ave loquouo M‘C' m -—-!J | I

Nagastic Feod
1 ead Power
e}

Apparatus
NHechenical Cennections
Division Lines

1

- —
Peirsd Tvisted Trisle Tvisted man‘- le

’ Twisted Wires

..:Q:

me Cadle

e

Iu.‘.Q:

Coaxisl Cabdle

1 ::rac Mun lu‘:o Leads
mﬂ' Cedle - Mn‘um Terminal to
Cadle Teruinal
METHODS OF SHIELDING
w £ I
"é' E -
Jl o -
Shie
Vire vires A% 0%  Iadivitwmlly
Shielded Vires

with the Shielde

veam » udu t m“’.-
i

Typiesl Paired ead Shiclded Viring

Poiat to Point Cenneetion

™
MARRER
'
£ hh
j v rne? @__j
®__r_
% [T Method Usi Designated
!g Circles Indicatt H Con-
p | nections Between Points
: $imilerly Designated
COORDINATED SRACKET

Lead Conneotiens
to Another Pigurs

or Draviag

ical ¥iring sne
Coaveatiocns)

716. 17 PRIFARY VIRING CONVENTIONS
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22
.y
| ANTENNA GEnERAl —< QIRECTIONAL COUPLER (CONT'D)
Coaxial Probdbe Coupling, Z !,,..
LT TENUATOR __'%___ 30-db Attenuation .
. Resistance Coupling ’
COUPLING BY LOOP v P EE
Coupling By Application: .
Leop to Space Lv Coupling By QISCONTINWITY
. Loop from To be drawa for & component that exhibits
ioupl:ngGB{d a l) gouu:l t: tdevith th:tprgporuu of one of the kinds of cir-
cop to Guide ircular Waveguide with] cuit slemente ‘threyghout the fregueacy rangs Lt
';r:gsmunon ——a—een. D-C Grounds annocud of interest. u v
(] .
OPENING OF LESS THAN FULL
W/ NRE SIZE Equivalent
AVEQ Series Gapacitive Inductive
Designate E, H, or HE. ‘l:;leun:- Resctance Reactance
: ensra
(1) “E" 1adicetes thst the physical plane of A
the spesrture !'s perpendicular o the
trensverse component of the major E lines. A
(2) "H* iudicates that the physical plane of L-C Cireuit  L-C Circuit pggigtance
the sperture- 1o paratlel o the Trial-"" | gith Tartatte wish Gero
iverse component of the major B lines. Resonance Reso by
(3) "HE" indicates coupling by all other kind
of spertures. A &
{4) Transmission loss may bs indicated, Eraivel
; —® Tehunt’"t  capactitive
Couphng by apsriure tc space. Element- Suleovttneo Conductance
General

oLy o O AN & B\

Rurknds of Three Ends of Two Ends of Inauctive 1-C Circuit ~C cucuu
Transmission Transmission Transmission Susceptance with Infinite with Ze
ath Available Path Available Path Availadle luocopt.nnco O\u“nuoo

"COUPLING BY PROBE (SEE OPEN) NCTh
¢ |

plication:
ouglln. gy l
robe to Space
Coupling By b} l .ﬁ-
oupling By Probe from on w)
- Coaxisl To u
robe to a .

- Rectangular Javeguide
‘,’iﬂﬁf’;’.‘?h . with Grounds Connected | Tee or ¥Wye Hybrid Appucnuon.
— c:::ﬂi ::o:punq
OIRECTIONAL COUPLER
Genaral Hybrid, Circular ’
(1) Lett de cire - T
1) Arrows jndicate direciion of power flow. n er inaide cirele in

dicates plane of the

field in the r} is normal
i 2) Numbsr of coupling paths may be indicated.| vo the axis of 2{. ring.

(2) 17 arm has coupling
(3) Trensmizsion 1oss may be indicated, different from (1) .- .
: ; -— should be marked nccorhn;ly b akal

(3) Crisical distances should
be ladeled ia termd or

108 3¢ e
apsrture Coupling, sutde wavelengths.

Designate E. H or HE Z (D 300n

. - h
— Application:
Cosxia} Loop Coupling,
30--4b Attenusticn iy S-arm Circular Hydrid

[
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HB 1

23

MODE SUPPRESSION M.

SHORT (TRANSMISSION PATH

TERMINATED IN A SHORT)

_3 Movable Short "‘_‘3

Tm_vmm_r
A

Applics~ gppgpeducer tenguler Wave
. guide
tions: from Recten- z:"!onux with D-C

gulsr to Cir- Grounds Connected

cilar Weveguide ang Made Supwesion]

SWITCH (ANY NUMBER OF TRANS-
MISSION PATHS MAY BE
USED)

L

N

TEST POINT (WHERE |IT IS INTENDED
THAT THE GU'DED

MOVABLE -—
OPEN (SEE COUPLING

8Y PROBE) —
PHASE SHIFTER _é_

TRANSMISSION PATH
MAY BE BROKEN FOR
TEST OR MEASUREMENT)

—————

RESONATOR (EXCLUDING PIE 20 -ELECTRK
AND MAGNETOSTRICTION
DFVICES)

(a) 1f it 1s important, that d-c paths be
open, a note may be added.
(b) Connector types may be indicated.

Resonator,

Reasonator Coupled dy an Apere-
ture to s Guided Transmission
Path and by & Loop to &

Coaxial With Mode Suppression.

Resonator. Attached to an
Blectronic Device, With Vari-
able Coupling by an Aperature

TRANSFORMATION FOR _TAPERS AND
STEP_TRANSFORMERS WITHOUT

MODE CHANGE

A

Transfer With D-C
Greund Cornnecticns and
"ode Suppression

-4k

Application:

to Rectangulsr Waveguide.
With Varisble Tuning and 4-c
Ground Conrected.

Resonator Coupled by s Probe
to a Coaxisl. Vith Tuning.
Variable Q.

- Applicstions

H

JRANSMISSION - PATH GUIDED

A single line represents a transmission
path and extends for its entire length. The
recognition cofivention is used at the
beginning and the end of each kind of trans-
mission path, and its intermediate points as
needed for clarity. Mode may be indicated.

™

Coaxial Single Conductor

= 4= o

T N —"( )
m Rectangular Ridged Circular
Waveguide Waveguide Waveguide
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