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SECTION AB47.006

BELL SYSTEM TRANSMISSION TRANSFORMERS

1. INTRODUCTION

This is one of a series of Engineering Reference Data
Bulletins containing information on apparatus designed by
the Bell Telephone Laboratories, Incorporated, for other than
Military Applications, and manufactured by the Western Electric
Company or by other suppliers ir accordance with specifications
prepared by the Laboratories. Up-to-date information on coded
Transmission Transforners is presented in this bulletin; it
partly replaces "Reference Data - Coils and Transformers",
issued in May, 1947. The specific types described are Auto
Transformers, Induction Coils, Input and Output Transformers,
Repeating Coils, and Transformers (transmission type). It is
intended for use primarily by engineers of the Laboratories
and contains information on apparatus which may be rated
AT&TCo. Standard, A& Only, AT&TCo. Special and Component Part
or codes classified ML. Codes rated Manufacture Discontinued
are not included.

The information given herein is intended to aié in
development work. For any specific circuit arrangement, however,
consideration should be given to the existence of new designs
which may be more efficient, smaller or less expensive.

Because of space limitations no information is given on
characteristics such as transmission loss, crosstalk balance
and certain others which may be of importance for any specific
application.

TO OBTAIN THE LATEST INFORMATION AND COMFLETE
CHARACTERISTICS FOR ANY APPLICATION, CONSULT THE
TRgNSMISSION TRANSFORMER DEVELOPMENT DEPARTMENT
2162.

Ratings, New Code Designation, Data and Index Tables,
and Color Code Designations are discussed briefly under the
headings which follow. Photographs of well known types of
transformers are given in Figs. 1, 2, and 3 at the end of the
introduction.
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SECTION AB47.006

2. RATINGS

All transformers listed are PREFERRED types and are
recommended for use wherever practicable. Some codes are
noted as having "low demand" at the time that this bulletin
was prepared.

It is planned to bring this bulletin up-to-date period-
ically. However, the information contained herein may not be
complete and ratings of the items are not shown. The infor-
mtion should be supplemented by reference to the usual sources
such as the Western Electric Apparatus Card Catalog, the
manufacturing specifications and price data. For information
regarding the output of apparatus refer to the Western Electric
Report A-822.1.

The bulletin may include some codes of apparatus for
which cards will not be found in the Western Electric Apparatus
Card Catalog. Such codes are in general rated "Component Part".
This rating is applied to apparatus where it is believed that
the associated telephone companies will have no need for
apparatus card catalog information and orders for the apparatus
from the field are not expected.

When apparatus which is not listed on a white card in the
Western Electric Apparatus Card Catalog is selected for use in
new applications, the Standards Engineer, Dept. 5241, Bell
Telephone Laboratories, Incorporated, 463 West Street, New York,
should be notified of the new use and probable demand so that
consdieration can be given to rerating the apparatus. When such
negw applications are made within the Laboratories, the selection
should first be discussed with the Transmission Transformer
Development Department 2162.

3. NEW CODE DESIGNATION

For many years transmission transformers were designated
as "Auto Transformers", "Induction Coils", "Input Transformers",
"Qutput Transformers" and "Repeating Coils", depending on their
principal circuit use. However, since 1950, all new transformers
that do not fit into an existing code series have been coded
simply as "Transformer".

L March 1958



SECTION AB47.006

4. DATA AND INDEX TABLES

The transformer information is given in th:s data tables
for the various types, arranged in order of the code numbers.
The items covered are as follows:

Code _

Former Specification Number

Shield (E for electrostatic, M for magnetic)
Impedance Ratio, Ohms*

Maximum DC Resistance for Low and High Windings
Minimum Inductance of Low Windings (sometimes for high)
Frequency Range (design range)

Dimensions

Weight

Low Windings

High Windings

Remarks

*For certain transformers the ratio in ohms is not available.
For these, the ratio of turns is given, or impedance ratio,
only.

The figures mentioned under "Remarks", such as Fig. A,
Fig. J, etc. refer to labeled transformers in the photographs
of Figs. 1, 2, or 3. These are designs which are widely used
and which are generally well known throughout the Bell System.

To aid in finding a transformer of a given ratio and
frequency range, INDEX tables have been prepared, listing the
transformers in order of impedance ratio in ohms, ratio of
turns, or impedance ratio.

In the first group of these index tables, the transfornmers
are listed in order of the lower of the two impedances,
beginning with the low values and proceeding to the high values.
Transformers having more than one ratio are listed at the
several appropriate values of impedance. Ratio of turns and
impedance ratio tables that follow are prepared in the same
manner.,
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5. COLOR CODE DESIGNATIONS

Some of the transformers are provided with flexible leads
instead of terminals. The colors of the leads and the symbols
used in the data tables corresponding to lead numbers are given
in the table below:

COLOR CODE DESIGNATIONS

Lead No. Color Symbol
1 Red R
2 Red White RW
3 Blue Bl
IA Blue White BLW
p) Green G
6 Green White GW
7 Brown Br
8 Brown White Brw
9 Orange 0
10 Orange White ow
11 Yellow Y
12 Yellow White Yw

Shield Black Bk
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Fig. 1 Transmission Transformers A to L
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WE TRANSFORMERS
INPUT  OUTPUT  RETARDATION  AUTOTRANS  POWERTRANS

233D 104AE 109A TA 344D
233G 120H 113A 9A 352C
233H 127A 134A 12A 352G
233K 127D 136A 18A 352H
226G 128A 137A 19A 352J
227A 134A 140A 26A 352N
243A 134D 148D 27A 352AA
247B 136B 148K 352AC
247L 144A 172B 352AK
247K 144G 176C 352AR
249A 154B 176D 359A
255K 157A 179A 359E
260A 159A 189A 359F
264A 159B 197A 359H
264B 160C 199D 359J
264C 161A 206B 359K
270C 166A 220B 359L
272C 166B 220D 359M
285B 171C 220F 359N
285E 173A 221A 360A
285J 173C 221D 360C
285K 173D 221G 360D
285L 183A 221E 360E
285R 185A 221H 360F
2858 197A 221F 360J
618A 519A 240B 367A
618B 520A 240D 379A
618D TM-222 241A 379B
D-97421 241B 385A
S8-13008 241D 387A
TA-4206 241E
252A
275A
284A
307F
307T
WE TUBE

104D. 205D. 205E. 211E. 252A

WESTON METER
100mA. 200mA.
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i S T ne £ & AR P A e e PR, T . SEB RATINGS

" MAY 1, 1953 : No. 149 TYPE INDUCTORS -, "~ BELOW .-
o {Card No.1)

DIMENSIONS OF NO. 149 TYPE

i

ol
{44

" Each consists of a shell ts;pe coil wiﬁx silicon eteel core potted in a metal case.

Cloneat recommended mounting centers are 1-3/4 inches by 3-3/18 inches, .

R IIETIETTTL
e .
‘ n, %og. Winding {%&)::r:lt) (Ht::rc;') ‘i;]: %; (%l?gy) Ratinz
W wen {1210 mpm  — 08 20 ATATCeSW.
\.164"D-IA. - .—, .-f 1460 %:-; §§§§ ups 2 = . ": :
NO.149 L. ALSO GENERAL DESIGN AND_ 14" o ®) 80 i M 5B - il
' (IMOE faq g (b)) 4B 4 — 800

(*) Replaces No. 149A. Same as No. 148A except insulated to withstand higher
voltages and manufactured to closer inductance limits. .
{a) Inductance applies with voltage or current and frequency indicated.
" (b) With windings (1-2) and (3-4) in series aiding (terminal 2 connected to 8).

AP -,' 3 *\‘éthhop.mdu

z W Y ,
3 . L N - :
i "'.';:,:"f '%.‘ '_‘4‘;» T ‘ - -
3 g 18 ' PR G L i S )
'Ef WL G ehing ¥ P""‘ < :r‘: J s ».
Y 2 3
1" ) B
Printed ta USA.
o R e el
s iighy R A R
P R AN . 2 s e . ]
R GA A SR -'“*'\:2“-95—‘{; &
g SR R ool T S R
No. 721 TypE INDUCTORS SEE RATINGS
(Card No. 1) hd
Each consists of & winding having & sflicon steel core and potted ;
h : : n tal can, - { 3
s » Mounting acrews (not furnished) will make electrics) contactpv';lth tl;e ‘;:epnd :::‘ e ¥ &
T T Cl"’;;'iiecm{‘vqaﬂged !Inon;(t)ing centers are 1.7/8 inches by 1.7/8 inches. . PR T e oy Tt
. VPNo. : With 8 volts, 200 e.p.s., applied i s approx 1) s
;_ y with .005 ampere b.C. flogving a?ro:x got;l;mgjii:." m dpetacs i: lpproxht_la_fflky I?O nengy ‘
W lr - Izrlztfgded ép{huge “i thest-95536-01 muﬁi-frequenc’y receiver, T FEERET O
3 . : Wi volts, 200 ¢.p.s., applied to the wi ding, ' roxi ma '
5E 045 ampere D.C. flowing through the winding, % L2 inductance is approximately 7 henrys with
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