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We're much more 
than a catalog house 
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••• 5.S-kHz band pass filter with linear 
phase characteristic. 
Band width: ±300 Hz within 0,5 db 
Attenuation: 85 db below 2,5 kHz, 

50 db above 7 kHz 
MIL type: FR4RX22YY1, MIL-F-18327D 

/ Temperature stable, shielded inductor 
in ML configuration. 

Electrostatically shielded transformer 
for modern coupling to telephone line. 
Return loss: >26 db 
Frequency response: V2 db, 300 Hz to 340 kHz 
Longitudinal balance: > 45 db 

Line-matching ultraminiature type. 
will carry 3 rnA DC unbalanced current. 
Size: .43 in. x .4 in. x .3 in. h 
Frequency range: ,200 Hz to 100 kHz 

/ 

L=50 H; Q=approx, 16 at 400 Hz 
Size: J{, in. x Y2 in. x ", in. 
MIL type: TF5R20ZZ, MIL-T-27D 

/ 
High-frequency, high-Q, temperature 
stable inductor in shielded case. 
L=39 MH; Q=approx, 150 at 1,5 MHz 
Size: ,69 in. dia, x .5 in. h 
MIL type: TF4R20YV, MIL-T-27D 

Hermetically sealed metal-clad 
3-phase, 400-Hz transformer with 
special mounting. 

~ 

Molded, electrostatically shielded 
high-voltage transformer for a 4-kV 
corona-free application. 



The recognized leader in Hi­
Rei magnetic components, TRW's 
Transformer and Coil Products 
operation provides you with the 
broadest line of quality trans­
formers, inductors, filters, high-Q 
coils, and "next-step" inductive 
assemblies. More than 30,000 
catalog and custom-designed 
part numbers range from ultra­
miniature, hermetically sealed 
components weighing several 
grams to high efficiency trans­
formers weighing several hun­
dred pounds. 

If our stock line doesn't con­
tain your part, then our engineers 
will draw on their experience to 
custom design a component to 
meet your special design require­
ments. State-of-the-art tech­
nology and dedicated, experi­
enced personnel ensure quick 
and economical design of your 
custom part. And now the Trans­
former & Coil Products operation 
can go the next step with you by 
handling the manufacture of 
your entire sub-assembly. 

Extensive quality control, ad­
vanced testing facilities and on­
going post-production inspection 
yield a product that will exceed 
the most stringent specifications. 

In short, Transformer and Coil 
Products is the only stop you 
need to make your Hi-Rei 
magnetics needs. Experience, 
flexibility and dependability all 
under one roof. 

================~-

The one-stop 
total resource for 
hi-rei magnetics 

(left) Frequency analysis on 
Spectrum Wave Analyzer 
for product development. 

(below) Post Production Product 
Performance Testing. 
Three phase full load 
voltage measurement for 
documentation requirements . 



(above) Inspection under 30X magnification 
for approved solder connections 
and general workmanship. 

(below) Production electrical testing. 

(right) Automatic Thermal 
Shock Testing to 
military specifications. 
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The quality leader ... 

For over 50 years, TRW Trans­
former and Coil Products has 
produced components for the 
most demanding customers in the 
world. Our experience makes us 
the quality leader in the industry, 
with less than 1 % of our total 
production parts returned to the 
factory. For the Hi-Rei engineer, 
whose critical circuits must be 
smaller, more accurate and highly 
reliable, this experience means 
rigorous quality control through­
out production and MIL quality 
in all our parts: 

• All in-house manufactured 
items, such as laminations and 
drawn cans, are subjected to 
the same strict inspection as 
materials furnished by out­
side vendors. 
• Transformers and filter 
products are performance 
tested three separate times 
during successive stages of 
manufacture. 
• Extensive environmental 
testing, including shock, mois­
ture, altitude, high/low fre­
quency vibration and electrical 
overload further ensure quality 
and reliability. 
In this way, the performance 

and life of each component and 
sub-assembly are monitored­
usually far beyond customer 
requirements. 



State-of-the-art 
test and production 
facilities ... 

(right) Computer controlled ATE 
with print capability. 

(below) Prototype development 

(left) Vacuum chamber to 
simulate high altitude. 

(above) Radiograph inspection. 
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We can provide QA software 
data services for Certificates of 
Compliance, certified summary, 
or special serialized test data, 
traceability and acceptance and 
qualification test plans. 

In addition, we can arrange 
government source inspection or 
customer source inspection in 
our facilities for both in-process 
or end-item inspection. 

QPL prototype similarity data 
for qualification extension ap­
proval is also available as a result 
of our extensive qualified prod­
uct listings. 

Tests comply with M I L-STD-
202 and facilities comply with 
MIL-Q-9858A. 

Our in-house test facilities are 
backed up by extensive manu­
facturing capabilities. For ex­
ample, we do our own heliarc 
welding, machining, tool and die 
making and mold building. Com­
puter aided design equipment 
allows our engineers to see the 
results of design changes im­
mediately. Prototype samples 
made in the model shop aren't 
released to the customer until 
we're assured the product is 
produceable in volume. 

By combining all these re­
sources under one roof, we not 
only can offer and exceptionally 
broad array of production and 
testing capabilities, but also 
perform them quickly and 
economically. 



.. . and the experienced personnel 

Materials inspection and con­
tinuous quality control are only 
two of the ingredients in our 
quality record. We also expose 
components to a broad array of 
environmental tests to ensure 
maximum performance even 

. (below) High speed bobbin winding under the most demanding cir-
with electronic counting, cumstances. 
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Our equipment can simulate 
almost any adverse condition, 
from electrical overload to 
severe shock to extreme mois­
ture. We can test components 
in vacuums equivalent to 150,000 
ft. altitude, perform high-fre­
quency vibration checks on units 
up to 15 Ibs. and low-frequency 
checks on units up to 50 Ibs. 

Because of our extensive lab­
oratory capabilities, we are able 
to provide specialized test pro­
grams to customer requirements. 
We can provide screening pro­
grams that include continuously 
monitored thermal shock, burn­
in, or radiographic inspection. 

Qualification testing to MIL-T-
27, MIL-F-18327, MIL-T-21038 
and MIL-C-15305 are performed 
in-house, in our DESC-certified 
environmental test laboratories. 

Other special test facilities in­
clude advanced corona detec­
tion, power component testing 
on computerized ATE and elec­
tric wave filter testing on Net­
work and Spectrum analyzers. 

(left) OA, OC Documentation 
specialists. 



(right) Computer 
controlled network 
analyzer. 

· . . to put it to work for you 

(left) Ultra-sensitive 
corona detection system. 

Our personnel are dedicated 
to uncompromising quality, put­
ting technology and superior 
experience to work to make us 
your one-stop center for all your 
inductive needs. Materials in­
spection, environmental testing, 
advanced facilities-our staff is 
ready to make these capabilities 
work for you. 

Drawing on their more than 25 
years of experience, each of our 
design engineers will give prac­
tical answers to your design 
questions. Whether it a special 
miniature inductor or an entire 
custom-designed magnetics sub­
assembly, they can find the best 
solution to your magnetics 
requirements. 

Backing up our applications 
staff are dedicated marketing 
groups and a skilled manufac­
turing group that has long ex­
perience with advanced test and 
production equipment. 

Experience and deaication to 
quality have made the Trans­
former and Coil Division the one­
stop magnetics resource. Let us 
provide the solution to your Mil 
and industrial Hi-Rei magnetics 
needs by contacting us at: 
Transformer & Coil Products 
Operation, TRW Electronic 
Assemblies Division, 150 Varick 
Street, New York , NY 10013 or 
212-255-3500, TWX: 71 0-581-2722. 

(left) Hi-Rei customized 
sub-assembly production. 
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CM High-frequency shielded inductors . . . . . . . . .. 44 

CH High-frequency shielded inductors . . . . . . . . .. 44 

FE Toroidal, molded . . . . . . . . . . . . . . . . . . . . . . . .. 48 

HVC Variable Inductors . . . . . . . . . . . . . . . . . . . . . . .. 49 

MH Toroidal, molded '" . . . . . . . . . . . . . . . . . .. 45, 47 

ML Laminated, shielded ................ , ..... 45 

MM Toroidal, molded ... . . . . . . . . . . . . . . . . . .. 45, 46 

MO Laminated, molded ....................... 45 

M? Toroidal, molded ...................... 45, 46 

MQE Toroidal, metal encased ., . . . . . . . . . . . . . . . .. 48 

MQM Laminated, metal encased ................. 48 

MS Toroidal, molded ..................... . 45, 46 

MW Toroidal, molded ...................... 45, 47 

TVC Same as HVC, but tapped . . . . . . . . . . . . . . . . .. 49 

ELECTRIC WAVE FILTERS 
Selection Guide .................................... 50 

BMI Band pass miniature metal cased. Center 

BPM 

FLH 

FLL 

HMI 

HML 

HPM 

LMI 

LML 

LPM 

MNF 

MWF 

TGR 

TGT 

frequency range of 30 Hz to 400 Hz . . . . . . .. 53 

Band pass ultramlnlaturized metal cased, 
pin terminals. Center frequency range 
400 Hz to 20 kHz . . . . . . . . . . . . . . . . . . . . . .. 52 

Low pass flat construction, metal cased with 
pin terminals. Cutoff frequency range 
600 Hz to 5 kHz . . . . . . . . . . . . . . . . . . . . . . .. 54 

Low pass flat construction, metal cased. 
Cutoff frequency range 3500 Hz to 50 kHz .. 54 

High pass miniaturized metal cased. Cutoff 
frequency range 50· Hz to 400 Hz . . . . . . . .. 53 

High pass miniaturized metal cased. Cutoff 
frequency range 40 Hz to 1 kHz . . . . . . . . . .. 53 

High pass ultramlnlaturlzed metal cased, 
pin terminals. Cutoff frequency range 
500 Hz to 4 kHz . . . . . . . . . . . . . . . . . . . . . . .. 52 

Low pass miniaturized metal cased. Cutoff 
frequency range 50 Hz to 150 Hz ....... " 53 

Low pass miniaturized metal cased. Cutoff 
frequency range 500 Hz to 12 kHz . . . . . . . .. 53 

Low pass ultramlnlaturized metal cased, 
pin terminals. Cutoff frequency range 
200 Hz to 15 kHz ................. ' ..... 52 

Band pass ultraminiature telemeterlng metal 
cased, epoxy terminal board. " 
Band width ±7.5% ..................... 51 

Band pass similar to MNF except band width 
±15% ............................... 51 

Band pass telegraph tone channel receiving .. 54 

Ba'nd pass telegraph tone channel transmltttng 54 

All reasonable efforts have been taken to ensure that the information con­
tained herein is accurate as of the date of publication. but no representation 
or warranty as to the accuracy or completeness of such Information is In­
tended or to be Implied by its inclusion herein; any and all representations 
and warranties pertaining to the information and products referred to herein; 
shall be as set forth In TRW's standard sales order form. In addition, TRW 
reserves the right to make changes to the contents hereof without notice; 
therefore, It is suggested that at the time of inquiry. the Electronic Assem­
blies Olv. be contacted directly for verification of published speCifications 
and products availability. 
@TRW Inc. 1985 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varlck street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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Selection Guide for 
TRW Transformers 

STANDARD AUDIO TRANSFORMERS 
AND INDUCTORS 

Prodell:t 
Series Description 

Military Types: Grade 5, Metal Encased 
BIT-250 Ribbon style leads; compatible with 'translstor and 

IC flat pack styles. Transformers and Inductors. 
DO-T Flexible lVz" Dumet leads. Ultraminiature 

transformers and Inductors for transistor circuitry. 
DO-T200 Plug-In - TO-5 pattern. Ultraminiature transformers 

and Inductors for transistor style clrcultrv. 
DI-T Flexible 1'12" Dumet leads. Ultraminiature 

transformers and inductors for transistor circuitry. 
01-1200 Plug-In - TO-5 pattern. Ultraminiature transformers 

and Inductors for transistor circuitry. 

TOP-1000 Plug-In, .50 0 by .35 High Miniature transformers. 

TOP-2000 Plug-In •• 500 by .5 High Miniature transformers. 

TOP-3DOO Plug-In, .7500 by .52 High Miniature transformers. 

Military Types: Grade 4, Metal Encased 
H Transformers - Full line of input, Interstage and 

output tyoes for transistor and tube use. Chopper 
type transformers. 
Inductors - Range from .4 mHys to 450 Hys. 

FHA low profile audio unit, straight 1" pin terminals for 
plug-in mounting. 

W Qualified to Mil Stds. print No.'s M27/3-01A to 
(MIlStd) M27/11-D1A. Inputs, Interstage and output types. 

Military Types: Grade 5, Molded 
CMA, B, C 1 to 1 High frequency Isolation transformer. 

SSO-P Transistor and tube type transformers. Input, 
interstage, output and Inductors. 

SO-P Transistor and tube type transformers. Input, 
interstage, output and Inductors. 

MTC Plug-In, Mll-T-27, transformers for telephone 
Interconnect and hybrid action. 

Industrial Types: Cased, Non-Hermetic 
0 Excellent quality compact audio transformers and 

inductors, full range of transistor and tube 
applications 

A Ultra compact wideband transistor and tube type 
transformers and inductors and hybrids. 

LS Linear standard transformers. Hi-fidelity, highest 
qualify. Tube and transistor types. Includes low 
dist. high efficiency, shielded types, hybrid 
transformers. Broadcast Qualitv. 

d In ustrlal Types: o 'pen F rame, N H on- r erme IC 
SSO Flexible lead type transformers and inductors for tube 

and transistor application. Channel frame available. 

SO Small, broadband type, flexible lead type. Transistor 
and tube types. Channel frame available. 

PC Plug-In types for mounting on PC boards. Same 
electrical characteristics as standard ouncer, 
sub-ouncer . and sub-sub-ouncer lines. 

Te Plug-In and lead type transformers and Inductors 
for telephone Interconnect 

300 Hz to 
250 kHz 
300 Hz to 
20kHz 
300 Hz to 
20kHz 
400 Hz to 
100 kHz 
400 Hz to 
100 kHz 
300 Hz to 
75 kHz 
150 Hz to 
75 kHz 
50 Hz to 
30 kHz 

30 Hz to 
20 kHz 

300 Hz to 
20 kHz 
300 Hz to 
10 kHz 

1.5 kHz to 
5 MHz 
300 Hz to 
20 kHz 
200 Hz to 
20 kHz 
300 Hz to 
4kHz 

300 Hz to 
20 kHz 

10kHz 
50 kHz 
7 Hz to 
50 kHz 

300 Hz to 
20 kHz 
200 Hz to 
20 kHz 
100 Hz to 
20kHz 
200 Hz to 
20 kHz 
300 Hz to 
20 kHz 
100 Hz to 
10kHz 

MIx. 
POWlr 

SOmW 
@ 1 kHz 

~oomw 
1 kHz 

100 mW 
@1 kHz 

500 mW 
@1 kHz 
500 mW 
@ 1 kHz 

.6W 
@1kHz 
1W 
@1 kHz 
2W 
@ 1 kHz 

1 mWto 
10mW 

100 mW 
(ii) 300 Hz 
2W 
@300Hz 

35 mWto 
230mW 
100mW 
@ 300 Hz 
250 mW 
@200Hz 
10mW 

1 watt 

SWatt 

Low level 
to SOW 

100 mW 

250 mW 

1W 

250 mW 

loomW 

1 mWto 
10 mW 

IN ADDITION TO THE NEEDS met by TRW stock audio and 
power components listed on this page, there are many unique 
applications that can be met with special units. 

Our catalog audio line, for example, represents close to 500 
commercial and MIL grade components covering a frequency 
band from 5. Hz to 5 MHz,.at levels of mWs to 250 Wand 
ranging in weight from 1/20 oz. to 16 lb. Our custom designs -
which often can be MIL qualified by similarity - cover an even 
broader range of frequencies and power ratings. 
Custom power designs range from milliwatts to 100 kVA ca­
pacity. They comprise temperature ranges from Class R (105°C) 
to Class U (higher than 1700 C_) All types of mechanical and 
electrical configurations are available, and speCial engineering 
emphaSis is placed on Individual requirements_ 

STANDARD POWER TRANSFORMERS 
AND INDUCTORS 

Prodllct 
Series Descrlptlan 

POWlr 
Raege 

Military Types 
CMA,B,C Common mode Inductors. 4.SA to 1 mH~ to 

1.1A 16 m yS 

DO-T400 Flexible lead ultraminiature power transformer. 380 Hz to 400mW 
Hermetically sealed to Mll-T-27D Grade 5, 2400 Hz 
Metal Clad. 

FP MIL-T-27, Grade 5, low profile power transformers. 400 Hz 10W to 
115V prl; secs deliver 2 to 30V. SOW 

U Mll-T-27 Inductors Grade 5. Axially leaded units. .. 25 Amps to 30 JLHys to 
.365 0 x .49 L. 3 Amps 5000 JLHys 

H Inductors. Hermetically sealed Inductor to .017A to U.4 mHyto 
MIL-T-27D Grades 4 & 5. 30A· 450 Hyst 

H Hermetically sealed to Mll-T-27D. Grades 4 & 5. 50 Hz to 1.2VA to 
TranSistor, filament, Inverter and plate type. 2500 Hz 5.0 KVA 
Metal clad & molded. 

HIT Ultra-shielded power line isolation transformers. 50 Hz to SOW to 
Hermetically sealed to MIL-T-27D. Grade 4. 400 Hz 1200W 
0.1 mfd or less, effective coupling. 

MET Hermetically sealed metal clad to Mll-T-27D 3S0 Hz to 1.4W to 
Grade 4. For 400 Hz application to give min. size. 2400 Hz 240W 
Transistor, filament, universal types. 

N MIL St'd. filament & plate transformers per 50 Hz to 7.5W to 
MIL-T-27D. Grade 4 (ruggedized) construction. 400 Hz 125W 

PH/PY Mll-T-27 3-phase transformers; Grades 4 & 5. 50/60 Hz 25W-360W 
Electrostatically shielded Isolation and 
multl-output transformers. 

PS Plug-In Inverter transformers. 50 kHz to 16Wto 
100 kHz 60W 

SRA Low Inductance, high current up to 100 S JLHYS to 
miniature molded Inductors. kHz up to 1250 

15A JLHyst 
SRB Low Inductance, high current up to 100 20 JLHys to 

miniature molded Inductors. kHz up to 3000 
15A aHyst 

SRC low Inductance, high current up to 100 60 JLHys to 
miniature molded Inductors. kHz up to 10,000 

13.6A JLHyst 
SRD High current, molded Inductors. U~ to 100 500 JL~S 

k z up to to 5.6 ys 
13A 

TPC Plug-In power transformers, Mll-T-27D Grade 5, 50/60 Hz 1.7 VA to 
Class S, low voltage, high current. 12 VA 

STANDARD PULSE TRANSFORMERS 
Paise Rise HI-Pot 
Width Time Volt-
Micro- Micro- Dro~ age MIL Typa 

Type Ho_ Ratio secondl secorlds In RMS De.lgnatlon ServlclI 

BIT-P 4:4:1 .05-100 .01-40 0-30 200 TP6RX4410CZ Coupling and 
Blocking Oscillator 

H-45 ta 1:1:1 .05-25 .01-2 0-30 1250 TP7SX1110 Coupling and 
H-57 Blockln~ Oscillator 

Hllher ollage, 
Tu e, SCR, etc. 

H-60 to 4:4:1 .05-10 .012-.40 0-25 100 TP7SX4410AZ Coupling and 
H-68 Blocking Oscillator 

PIP 4:4:1 & .05-10 .01-.40 0-15 100 TP6RX4410CZ Coupling and 
5:3:1 TP6RX5310CZ Blocking Oscillator 

PCH-45 to 1:1 :1 .05-25 .01-2 0-30 1250 TP7SX1110 Coupling and 
PCH-57 Blocking Oscillator 

HI~her Voltage, 
Tu e, SCR, etc. 

PCH·6D ta 4:4:1 .05-10 .012-.40 0-25 100 TP7SX4410AZ Coupling and 
PCH-68 Blocking Oscillator 
MPX1DD '1CT:1CT Man- Mll-STD-1553B' 
MPX200 1.41CT: chester Command/Re-

1CT II (BI- 0.1 20 100 TF7SX( )KZ sponse Multiplex 
MPXSOO 1.25CT: phase) Data Bus 

1CT 1 MHz 
Clock 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varlck Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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The BIT _250™ Line-
A Surface Mount Device 

PACKAGING 
Size reduction withou t loss of perform­
ance is achieved by major reduction of 
air gaps in the magnetic circuit. Core 
permeability closely approaches the the­
oreti ca l maximum for material and struc­
ture. 

Materials, dimensions, and surface finish 
are identical with Ie Flat Pac k standards. 
Removable support protects terminal 
alignment pr ior to fi nal assembly. This 
insu lated support allows testing in con­
vent ional j igs. 

RELIABILITY 
Cylindrical bobbin-winding techniques 
eliminate corner stress normally found 
in fine-wire windings of conventional rec­
tangular st ructu res. 

Lead arrangements and te rminations 
have been designed to maximum reliabil­
ity under thermal shock and temperature 
cyc ling. 

FLEXIBILITY 
The stock units shown on fac ing page 
are designed to afford maximum fl ex ibi l­
ity of appl ication. 

Transformers are 7-terminal types, with 
center-tapped primaries and split sec­
ondaries. When connected in parallel, 
split-winding secondaries provide Y4 the 
impedance and twice the DC curren t cap­
ability as series connections. 

Inductors in the stock line include both 
single-winding and spli t-winding types. 

SPECIALS 
BIT-250's not found in the stock line will 
be designed to customer's requirements. 

• Specia l electrical parameters 

• 10 or more leads 

• Operation to 1300 C per MIL Class S. 

NOTES 
• FREQUENCY RESPONSE ±2 db, 300 

Hz - 250,000 Hz, @ 1 MW Ref. level. 

• DIELECTRIC STRENGTH tested @ 
200 V RMS. 

• MIL SPECS To complete MIL-T-27D 
Specs. Metal encased, ruggedized, 
Grade 5, Class R. 

• SH IELDING All units electromagnetic­
ally self-shielded. 

• LEAD MATERIAL Tinned ribbon-style, 
solderable and weldab le - MIL-STD-
1276C. 

:3 [ ;' 
BIT 250 [ 

TRANSFORMERS .6 

5]11['0 
2 WDG • 

INDUCTORS 1 • 6 

5]11 1 WDG 
INDUCTOR 1 

TRANSFORMERS 

P" 
BIT-250 MIL Imp D 

Type No. Part No. (Cn 
BIT-250·14 M271173-03 150 

BIT-250·18 M27/ 173-04 300 

8 IT-250-20 M27/ 173-05 ' 00 

8 IT-250-26 M271173-06 SOO 

BIT-250-30 M27/173-Q7 600 

BIT-250-36 M27/173-08 1000 

8IT-250-40 M271173-02 1500 

8IT-250-48 M271173-09 2000 

8IT· 250-56 M271173-10 10K 

8IT-250-6D M27/173-11 10K 

BIT-250-64 M27/173-12 10K 

BIT-250-70 M27/173-13 10K 

8IT-250-90 M27/ 173-01 25K 

INDUCTORS 

81T-250 
Type No. MIL-Type 

8IT-250-03 TF5R20ZZ 
(2 Wdgs) 

8IT-250-05 TF5R20ZZ 
(1 Wdg) 

BIT-250-06 TF5R20ZZ 
(1 Wdg) 

8IT-250-09 TF5A20ZZ 
(2 Wdgs) 

AUDIO 

U.S. Patent No. 3507039 

I m r% REF , I 

iij I: J Dr~ 050 TYP 

1 NON-CONDUCTI VE TEST & SHIPP~NG SUPPORT 
TO BE CUT FROM UNIT BEFORE ASSEMBLY 
(0 0 NOT TEAR BY HAND) 

.260 ± .010 DIA 1 WEIGHT-l .3g 

DOT IDENTIFIES ~---<i-----~~ 
PRI. TERM INAL NO. 1 

.260 ±.010 

----.: J 
LEADS .004 x .016 RI BBON STYLE MIL. STD 1276C 

Power 
Level Turns Ratio 

mWfor (Ser[es 
Sec Imp n 5% Max P,I Conn.) Prl/ Prl.l 
(Spill Wdg) O[st @ OCR Sec Sec/ Overall Ty~[cal 
S.rl • • /Par 1 KHz 0 De RD Sec Se c Apploc llon 

12/3 80 16 1.85 7.1:1 :1 3.54 :1 Output 

600/150 80 30 65 1.4 :1 :1 1 :1.4 Output or 
Matching 

400/ 100 80 45 45 2:1:1 1 :1 Matching or 
Inters tage 

50/ 12.5 80 58 5.5 6.32:1:1 3.16:1:1 Output 

600/150 80 65 65 2:1:1 1 :1 Iso[ation or 
Matching 

1000/ 250 80 110 100 2:1:1 1:1 Output or 
Matching 

600/ 150 75 lSO 65 3.16 :1 :1 1.58:1 Output 

8000/2000 75 177 745 1:1 :1 1 :2 Isolation or 
Interstage 

500/ 125 75 900 45 8 .92 :1:1 4.46 :1 Output o r 
Dr iver 

1200/300 75 900 100 5.78:1 :1 2.89:1 Driver 

2000/500 75 900 160 4.48 :1 :1 2.24:1 Interstage 

10K/2500 75 900 7SO 2:1 :1 1 :1 Isolation or 
Interstage 

1000/250 .0 2400 7S 10 :1 :1 5:1 Interstage 

Inductanc e 
Hys Min @ @ ma DC Res Ratio of 

Connection s 1 KHz5V OC n Wdgs. 

Series 8.0 0 2260 1 :1 
2.5 2 

Parallel 2.' 0 565 
.63 • 

5.5 0 1000 
1.5 2 

.80 1 250 

.25 6 

Series .60 0 146 1 :1 
.15 5 

Para llel .15 0 37 
.038 10 

TRW TRANSFORMER & COI L PRODUCTS, 150 Va rick Street, New York, NY 10013, Telephone: (212 ) 255-3500, TWX: 710-581·2722 
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00-T® Transistor 
Transformers and Inductors 

AUDIO 

PACKAGING 
Hermetically sealed. A TRW pioneered 
structure. The bobbin is completely 
rigid eliminating stress and wire move­
ment. The turns are circular in shape 

. rather than square, eliminating turn cor­
ner stress and effecting uniform wire lay. 
No tapes are employed in connecting coli 
wire and external leads. They are rigidly 
anchored In secure terminal board fash­
ion providing strain relief. 

The leads used on the stock OO-T trans­
formers are insulated solid .016 diameter 
Oumet leads. For plug-In type see page 
12. 

MIL SPECS To complete MIL-T-270 
Specs. Units are fully ruggedized, her­
metically sealed, metal cased to MIL 
Grade 5, Class R. 
ALTITUDE 150,000 ft. max. 

PERFORMANCE 
The radically designed TRW OO-T 
Family (see pages 9-12) transistor 
transformers provide unprecedented 
power handling capacity and reliability, 
coupled with small size. Electrical pa­
rameters and areas of application exceed 
conventional transformer capabilities. 

Curves on this page and on pages 11 & 
12 indicate their performance com-
pared to that of similar size units now on 
the market. These curves show represen­
tative performance of all 00-T's and 
01-T's except 200,000 ohm units. Higher 
performance is obtained when used in 
push-pull with balanced ~C. Other manu­
facturers' comparative performance is 
shown on these curves to put unjustified 
claims in perspective. For example, the 
TRW 00-T10 delivers 100 mW @ 
5% distortion @ 300 Hz. Identical meas­
urements were made on contemporary 
manufacturers' equivalent, rated at 50 
mW @ 300 Hz. Actual delivered power 
was under 1 mW @ 7112 % distortion @ 
300 Hz. 

FREQUENCY RESPONSE ±3 db, 300 Hz 
to 20 kHz at 1 mw. 

WORKING VOLTAGE 50 volts peak. 

APPLICATION 
Units can be used for different imped­
ances from those shown, keeping in mind 
that impedance ratio is constant. Lower 
source impedance will improve low fre­
quency response and level ratings .•. 
higher source will reduce them. Units 
may be used reversed, input to secon­
dary. The frequency response curve on 
this page is shown to 20 kHz. This de­
scriptive curve is not meant to be restric­
tive. Units can be used at frequencies 
well above 20 kHz. Satisfactory applica­
tions for frequencies up to and above 
250 kHz have been developed. 

~ULSE APPLICATION In pulse coupling 
Impedance matching applications, (when 
measured with a 30 microsecond input 
pulse voltage wave), typical values for 
these transformers are: 5% or less droop, 
zero overshoot and less than 10% back­
swing. 

RELIABILITY The exceptional reliability 
of OO-T family units, inherent in their 
unique structure, has been dynamically 
proven in the field. 
SHIELDING Hipermalloy electromagnetic 
shield available from stock for all OO-T 
family units. Order TRW PIN OOT-SH or 
OIT-SH. ' 

DILESIL HIGH TECHNOLOGY 
DO-T FAMILY TRANSFORMER 
• A High Reliability version of the OO-T 

and DI-T line is available on special 
order. This alternate construction is 
designated DILESIL. 

• DILESIL construction is intended for 
fine wire OO-T, Ol-T transformers 
which are used in environments that 
produce prolonged thermal stress, far 
exceeding the thermal cycling specifi­
cation requirements of MIL-T-27. 

• DILESIL OO-1's have been approved 
and qualified by Defense Electronic 
Supply Command and appear on QPL-
27 for MIL-T-270. 

• DILESIL construction is recommended 
for applications requiring extreme re­
liability under thermal stress. Thous­
ands of these parts have been used in 
Hi-Rei Military and NASA applications 
for the past fifteen years. 

• OILESIL DO-T and DI-T transformers 
are electrically identical to standard 
DO-T and DI-T parts. However, OILESIL 
parts are slightly larger than equivalent 
OO-T and Ol-T parts. 

• Contact the TRW engineering depart­
ment for more detailed information. 

INDUCTOR DO-TTM LISTING 
Type No. MIL Type 

FREQuENCY-llI:':HTZ 
! 100 200 400 600 IK 20K 
.+1 

~o 
~-I 
:3-2 
II: 

Y-
AT 1 MW ~ ... 

l./ .... ' 
,'1 

OTHER : 
,~ MFR. : 

~~~~I 
~~'\.'\.'J 
~IJ. '-, .. 

"-..... ~ ....... .... 
.' 

TYPICAL DO-T PERFORMANCE 
SOURCE,RATED PRI. IMP. AND D.C. 
LOAD : RATED SEC. IMP. 

SPECIALS 
For indication of possibilities of DO-T 
Family units custom built to your special 
requirements, contact the TRW Inductive 
Products engineering department. 

The stock 00-T Family are Grade 5, Class 
R units, for a maximum operating temper­
ature of 105°C in accordance with MIL­
T-27D Specs. On special order they can 
be designed to Class S requirements of 
MIL-T-270 (130°C maximum operating 
temperature). No additional life expec­
tancy is gained by ordering Class S in­
sulation systems for applications in the 
vicinity of Class R temperatures. Where 
the operating temperatures are above 
105°C, the use of Class S insulations will 
afford greater life expectancy. 

Special units with electrical modifications 
of changed lead lengths, modified imped­
ance ratios, and additions of electrostatic 
shields, etc., are available for all DO-T 
Family units. 

Stock units cover general purpose appli­
cations. For specific applications cost 
reductions may be effected. 

OO-T50 TF5R20ZZ Series connectl~n: .075 Hy @ 10 ma DC, .06 Hy @ 30 rna DC, OCR 10.5 ohms 
(2Wdgs) Parallel connection: .018 Hy @ 20 ma DC, .015 Hy @ 60 ma DC, OCR 2.6 ohms 

00-T28 TF5R20ZZ .3 Hy @ 4 ma DC, OCR 25 ohms 
.15 Hy @ 20 ma DC 

00-T27 TF5R20ZZ 1.25 Hys @ 2 ma DC, OCR 100 ohms 
.5 Hy@11 ma DC 

00-18 TF5R20ZZ 3.5 Hys @ 2 ma DC, OCR 560 ohms 
1 Hy@5maDC 

00-T26 TF5R20ZZ 6 Hys @ 2 ma DC, OCR 2100 ohms 
1.5 Hys @ 5 ma DC 

00-T49 TF5R20ZZ Series connection: 20 Hys @ 1 ma DC, 8 Hys @ 3 rna DC, OCR 5100 ohms 
(2Wdgs) Parallel connection: 5 Hys @ 2 ma DC, 2 Hys @ 6 ma DC, OCR 1275 ohms 

For Power 00-T Transformers (00-T 400 Series) See Catalog page 31 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varick Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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DO-T@ Transistor 
Transformers and Inductors I~." 
TRANSFORMER 00-TTM LISTING 

P. Max in OCR ::25% Turns Rltio ±3% 

locating DC mit mW@ 1 kHz Sec.Ser. Sec.Ser. 
lina Type No. Mil Put No. Pri. Imp.!! ia Pri. Sec. Imp. !! 5% Dlst. Prl. COlin. Pri. Cona. 

1 DO-T44 M27/172·01 80 CT 12 32 split 600 9.8 6 1.58 1 
100 CT 10 40 split 

2 00-129 M271172·02 120 CT 10 3.2 600 10 .46 6.12 1 
150 CT 10 4 

3 DD-TIZ M27/172.o3 150 CT 10 12 600 11 1.5 3.54 1 
200 CT 10 16 

4 DD·T13 M271172·04 300 CT 7 12 600 20 1.63 5 1 
400 CT 7 16 

5 DO·T19 M271172-05 300 CT 7 600 600 19 89 1 1.41 

6 DO-T30 M27/172·06 320 CT 7 3.2 600 20 .46 10 1 
400 CT 7 4 

7 DO-T43 M27/172.o7 400 CT 8 40 split 600 46 8 3.16 1 
500 CT 6 50 split 

8 DOT-42 M27/172-08 400 CT 8 120 split 600 46 26 1.82 1 
500 CT 6 150 split 

9 DO·T41 M27/172-09 400 CT 8 400 split 600 46 74 1 1 
500 CT 6 500 split 

10 OD-T53 M27/172-10 400 CT 8 4000 CT 600 46 550 1 3.33 
SOD CT 6 5000 CT 

11 00-12 M27/172·11 500 3 50 600 60 8 3.16 1 
600 3 60 

12 00·120 M27/172·12 500 CT 5.5 600 600 31 90 1 1.1 
13 00-14 M27/172·13 600 3 3.2 600 60 .58 13.7 1 
14 00-155 TF5R21ZZ 600 CT 4 600 CT 600 47 47 1 1 
15 00-T14 M27/172-14 600 CT 5 12 60C 43 1.5 7.07 1 

BOO CT 5 16 
16 00·T31 M27/172·15 640 CT 5 3.2 600 43 .46 14.1 1 

800 CT 5 4 
17 00·T32 M27/172·16 800 CT 4 3.2 EOO 51 .46 15.8 1 

1000 CT 4 4 
18 00-T15 M27/172·17 800 CT 4 12 600 51 1.5 8.15 1 

1070 CT 4 16 
19 00·121 M27/172·18 9(10 CT 4 600 600 53 89 1.22 1 
20 00·T3 M27/172·19 1000 3 50 600 115 8 4.46 1 

1200 3 60 
21 00·T45 M271172-20 1000 CT 3.5 16,000 split 100 120 940 1 4 

1250 CT 3.5 20,000 split 
22 00·T16 M27/172·21 1000 CT 3.5 12 600 71 1.5 9.15 1 

1330 CT 3.5 16 
23 00·T33 M27/172-22 1060 CT 3.5 3.2 600 71 .46 18.2 1 

1330 CT 3.5 4 
24 DO-15 M27/172-23 1200 2 3.2 100 105 .58 19.35 1 
25 DO-T17 M27/172·24 1500 CT 3 12 600 108 1.5 11,2 1 

2000 CT 3 16 
26 00·T22 M27/172·25 1500 CT 3 600 600 86 89 1.58 1 
27 DO-T34 M27/172-26 1600 CT 3 3.2 600 t09 .46 22.4 1 

2000 CT 3 4 
28 DO·T51 M27/172-27 2000 CT 3 2000 split 100 195 125 1 1 

2500 CT 3 2500 split 
29 DO·T37 M27/172-28 2000 CT 3 8000 split 100 195 455 1 2 

2500 CT 3 10,000 split 
30 00·152" TF5R21ZZ 4000 CT 2 8000 CT 100 320 590 1 1.41 

SOOO CT 2 10,000 CT 
31 DO·T18 M271172·29 7500 CT 1 12 100 505 1.6 25 1 

10,000 CT 1 16 
32 00-T35 M27/172-30 8000 CT 1 3.2 100 505 .46 50 1 

10.000 CT 1 4 
33 00·148" TF5R21ZZ 8000 CT 1 1200 CT 100 640 110 2.58 1 

10.000 CT 1 1500 CT 
34 00-T47" TF5R21ZZ 9000 CT 1 9000 CT 100 850 1080 1 1 

10.000 CT 1 10.000 CT 
35 00·T6 M27/172·3t 10.000 1 3.2 100 790 .68 55.7 1 
36 00·T9 M27/172·32 to.OOO 1 500 CT 100 780 50 4.48 1 

12.000 1 600 CT 
37 OD·T10 M27/172·33 10.000 1 1200 CT 100 780 115 2.89 1 

12.500 1 1500 CT 
38 00·125 M27/172·34 10.000 CT 1 1500 CT 100 780 126 2.58 1 

12.000 CT 1 1800 CT 
39 DO·T38 M27/172-35 10.000 CT 1 2000 split 100 560 230 2.24 1 

12.000 CT 1 2400 split 
40 DO·T11 "'27/172-36 10.000 1 2000 CT 100 780 190 2.24 1 

12.500 1 2500 CT 
41 00·T36 M21/172·37 10.000 CT 1 10.000 CT 100 975 lt75 1 1 

12.000 CT 1 12,000 CT 
42 00·T1 M27/172·38 20.000 .5 800 50 830 ItS 5 1 

30.000 .5 1200 
43 00-123 M27/172-39 20.000 CT .5 800 CT 50 830 115 5 1 

30.000 CT .5 1200 CT 
44 DO·T39 M27/172·40 20.000 CT .5 1000 split SO 800 113 4.47 1 

30.000 CT .5 1500 SDIit 
45 OD·T4D M27/172·41 40.000 CT .25 400 split SO 1700 60 10 1 

50.000 CT .25 500 s'pllt 
46 00·154 M27/172·42 40.000 CT .25 4000 CT 50 1700 450 3.33 1 

50.000 CT .25 SOOO CT 
47 DO-T4S" TF5R21ZZ 100.000 CT 0 500 CT 25 7900 85 14.14 1 
48 oo·n M21/172-43 200.000 0 1000 25 .9000 100 14.14 1 
49 00-124 M27/172·44 200,000 CT 0 1000 CT 25 SOOO 100 14.14 1 

DO·15H Drawn Hlpermalloy shield and cover for DO·rs provides 20 10 30 db silielding .. 55" h )( .36" dla. 'I," hole In cover. 
DO-TSH·2t Drawn Hlpermalloy Shield and cover for DO· 1's provides 20 10 30 db shielding .. 64" h x .383" dia. 'I," hole In cover. 

See Catalog page 31 for TRW s line of 400 cycle DO·T Transformers. 
t maDC sltown IS lar sinlile ended usalle. For push-pull. maDC can be any balanced value taken by .5W lransistars. 
Where windings are listed as $plit. 'I. of the listed impedance is available by paralleling the winding . 
• Includes electrostatic shield. 
t DO-T5H2 fits over OO·TSH. 

AUDIO 

Unit Locating 
Key 

Lo· 
cated 

Type on 
No • Line 

00·T1 42 
00·T2 11 
00-T3 20 
00·T4 13 
OO·TS 24 
00-T6 35 
00·T7 48 
00-18 Pg.9 
00·19 36 
00·T10 37 
OO·Tl1 40 
00·T12 3 
00·T13 4 
00-T14 15 
OO·T1S 18 
00-T16 22 
OO-T17 25 
00·T18 31 
00-T19 
00·120 12 
00·T21 19 
00-T22 26 
00-T23 43 
00·T24 49 
00·125 38 
00·126 Pg.9 
00·T27 Pg.9 
00·128 Pg.9 

00-T29 2 
00·T30 6 
00·T31 16 
00·T32 17 
00·133 23 
00-T34 27 
00-T35 32 
00·T36 41 
00-T37 29 
00·T38 39 
00·T39 44 
00·T40 45 
00·T41 9 
00·T42 8 
00-T43 
00·T44 
00·T45 21 
00-T46 47 
00·T47 34 
00·T48 33 
00·T49 Pg.9 
00-T50 Pg.9 
00·T51 28 
00·T52 30 
00-T53 10 
00·T54 46 
00·T55 14 

--.1 

0 ·344 
MAX -, 

WEIGHT 1/10 OZ. 

TRW TRANSFORMER & COil PRODUCTS, 150 Varick Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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01-T® Transistor 
Transformers and Inductors 

O~44 
MAX 

-" 

1
-1.3 
MAX 

':tV, 
II\J 

WEIGHT 1/ 15 OZ. 

Locating 
LIne Type No. MIL Type 

1 01-T44 TF5A21ZZ 

2 DI·T56 TF5A21ZZ 

3 DI·T19 TF5R21ZZ 

4 01· T43 TF5A21ZZ 

5 01·T41 TF5R21ZZ 

6 01·T53 TF5R21ZZ 

7 01·12 TF5R21ZZ 

8 01·120 TF5R21ZZ , DI·T55 TF5R21ZZ 

10 DI·T21 TF5A21ZZ 

11 01·13 TF5R21ZZ 

12 0 1·T5 TF5R21ZZ 

13 DI·T22 TF5A21ZZ 

14 01·T51 TF5A21ZZ 

15 DI·T37 TF5A21ZZ 

16 DI·T52 TF5R21ZZ 

17 01·19 TF5R21ZZ 

18 01·T10 TF5A21ZZ 

19 DI·T25 TF5R21ZZ 

20 01·138 TF5A21ZZ 

21 01·T11 TF5R21ZZ 

22 01·136 TF5R21ZZ 

23 DI·T1 TF5R21ZZ 

24 01-123 TF5A21ZZ 

25 01·128 TF5R20ZZ 

26 01·T27 TF5A20ZZ 

27 01·T8 TF5A20ZZ 

2. 01·126 TF5A20ZZ 

FREOUENCY - MERTZ 

';'., 
~o 2-1 AT 1 MW 

::]-2 

" 
~ 

500111 

" • JOO~ 
:l 

,." loaf 
TYPICAL Ol-T PERFORMANCE 

SOURCE ' RATEO PRI . IMP. ANOO.C. 
LOAD : RATED SEC. IMP. 

FREQUENCY RESPONSE ±3 db, 400 Hz 
to 100 kHz at 1 mW. 

me D.C.* Pri. 
Pri. Imp. 0 In PrJ. Sec. Imp. n OCR n 

BOCT 12 32 split 11.5 
100CT 10 40 split 

150 CT 10 150 CT 14 
300 CT 7 600 20 

400 CT • 40 spl it 50 
500 CT 6 50 split 

400 CT • 400 split 50 
500 CT 6 500 sp lit 

400 CT • 4000 CT 33 
500 CT 6 5000 CT 

500 3 50 65 
600 3 60 

500 CT 5.5 600 32 

600 CT 4 600 CT 47 

900 CT 4 600 53 

1000 3 50 110 
1200 3 60 

1200 2 3.2 110 

1500 CT 3 600 87 

2000 CT 3 2000 split 180 
2500 CT 3 2500 split 

2000 CT 3 8000 spl it 180 
2500 CT 3 10,000 split 

4000 CT 2 8000 CT 300 
5000 CT 2 10,000 CT 

10,000 1 500 CT 870 
12,000 1 600CT 

10,000 1 1200 CT 870 
12,500 1 1500 CT 

10,000 CT 1 1500 CT 870 
12,000 CT 1 1800 CT 

10,000 CT 1 2000 split 620 
12,000 CT 1 2400 split 

10,000 1 2000 CT 870 
12,500 1 2500 CT 

10,000 CT 1 10,000 CT 970 
12,000 CT 1 12,000 CT 

20,000 .5 800 815 
30,000 .5 1200 

20,000 CT .5 800 CT 815 
30,000 CT .5 1200 CT 

.1 Hy@4maDC, .OB Hy@10maDC 25 

.9 Hy @ 2 ma DC, .5 Hy@6ma DC 105 

2.5Hys@2maDC,.9Hy@4maDC 630 

4.5 Hys @2 maDC, I.2Hys@4ma DC 2300 

II~ •• 
AUDIO 

UNIT LOCATION KEY 

Localed 
-----..,.----,-

Localed 
on Line Type No. on Line 

DI-n 23 
01-12 7 
01-13 11 
01-15 12 
DI-TS 27 
DI-T9 17 
DI-T10 18 
01-T11 21 
01-T19 3 
01-120 8 
01-T21 10 
01-T22 13 
01-123 24 
01-T25 19 

Type No. 

01-126 
01-T27 
01-128 
DI-T36 
01-T37 
DI-T38 
01-T41 
0 1-T43 
01-T44 
DI-T51 
01-T52 
01-T53 
Ol-TSS 
01-T5& 

2. 
26 
25 
22 
15 
20 
5 
4 
1 

14 
16 

6 , 
2 

PACKAGING DO-T family; see Cat. p. 9. 
MIL SPECS To complete MIL-T-27D 
Specs. Grade 5. Class A. 

mw 
Level* Application 

500 Interstage 

500 Coupling 

500 Output to line 

500 Interstage 

500 In terstage or output (Ratio 2:1 :1J 
also wide pulse application 

500 Input or driver to 
low noise transistor 

100 Output 

500 Output o r line to line or mixing 

500 Isolalion or Interstage (Aatio I :1) 
also wide pulse application 

500 Output to line 

100 Output 

100 Output 

500 Output to lin e 

100 Isolation or In le rstage (Aallo 2:1 :1) 
also wide pulse application 

100 Isolation or Interstage (Ratio 1:1 :1) 
also wida pulse appl ication 

100 Interstage 
Includes e lect rostatic shield 

100 Output or driver 

100 Driver 

100 Inlerstage 

100 Interstage 

100 Drive r 

100 Isolation or Interslage (Ratio 1 :1) 
also wide pulse application 

50 Inlerstage 

50 In lerstage 

Inductor 

Inductor 

Inductor 

Inductor 

2' DI·TSH Drawn Hipermalloy shield and cover for DI·T's provides 20 to 30 db shie ld ing .390" h x .359" dia. ~ " hole in cover. 

For 5"1. maximum distortion @ 1 kHz. 
*" rna DC shown is lor single ended usage. For push·purr, rna DC can be any balanced value taken by .5W transistors. 

Where wIndings are listed as split, Y4 01 the listed Impedance Is available by paralleling the winding. 

TRW TRANSFORMER & COIL PRODUCTS, 150 Va ri ck Street, New York, NY 10013, Telephone: (212) 255·3500, TWX: 710-581-2722 
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~O-T200 and 01-T200 Series 
Transformers and Inductors AUDIO 

HEIGHT .562 FOR DO-T 
Weight: 1/15 OZ. OI_T 

1/8 OZ. DO·T 

1 r ·063 
.063 

°11A%),l1~ 
t..-~J 
j .3SO l 

MAX 

Type No. 

OO·T255 

00 ·T275 

DO·T277 

DO·T278 

0 0 ·T283 

00·1288 

DO·T297 

DI·T225 

DI·T227 

DI·T23O 

0 1·T235 

0 1·T240 

01·T245 

0 1·T250 

~ 
DI·T260 

01·1265 

0 1-T270 

DI·T273 

0 1·T276 

0 1·T278 

0 1·T283 

OI-T2BB 

0 1·T290 

0 1·T204 

0 1-T208 

0/·T212 

DI·T216 

MIL Part No. 

M27176·06 

M27176-05 

M27176-03 

M27176·02 

O,"wn I 

M271103·1 3 

M27/103-12 

M271103·10 

~ 

M27/103·07 

M27/ 103-06 

M271103·05 

M271103-04 

M27/103·03 

M271103·01 

M271103·02 

M271103·16 

TF5R20ZZ 

TF5R20ZZ 

TF5R20ZZ 

O,"wn 

I 

Prl. Imp.11 

~~:: g + 

~~:ggg g + 

~~:ggm 

~ 
~~:ggg g+ 

19:9gg g 
200.000 C 

FREQUENCY _ HERTZ 

~ ':.~ ~ -- '.' ~~~. 
~r ~ :' ~ E:;;; 
i'o -~ " ~c 
o ' fj) 3DO _ ". 

; 5 ' ''"' . :!;t 
o .• .. 100 ::r ... 

TYPICAL 0 1·1:/00 PERFOAIAANCE • 
SOUftCE: FlATED PRI. ' MI'. AND DC 
LOAD : RATED SEC. '''' I'. 

~ ., ETI r rOgzHi lin 
II: 100 :100 ~oo 11( 21( 41( 10K 2llK ' 01( lOOK 

FREOUEHCY _ H~RlZ 

ma O.C.* Prl. 
In Prl. Sec. Imp. 11 OCR 11 

~ 50 115 
,0 

~ ~igm 780 

~ ~:gg ::m 560 

~ ~g+ 
780 

~ ~~:ggg 3+ 975 

.5 80~ gt 830 

.5 1200 

0 1000 CT 8500 

PACKAGING Melal encased. DO-T lamily 
unit. See Catalog page 9. 

MIL SPECS To compl el e MIL-T-2 7D 
Specs. Rugged ized, metal encased to 
MIL Grade 5, Class R. 
FREQUENCY RESPONSE AI 1 mW ±3 
db, 300 Hz 10 20 kHz, DO Type; ±3 db, 
400 Hz 10 100 kHz, 01 Type. 

TERMINALS l eads are .016 Dumet wire, 
tinned, and may be either welded or 
soldered. They are uninsulated and are 
spaced on a .1" radius circ le, conforming 
to the termination pattern of the " TO-76" 
cased semiconductors and micrologic 
elements. 

mw 
Level- Application 

100 Output or matching 

100 Interstage 

100 Inte rstage 

100 Driver 

100 ~~~~'~~~,~ " 1:1) 

50 Interstage 

25 Ino", "d Choooe, 

',hle ld om"de, 15 10 20 db ,h',, 'd'ng lhm'gh "de of me, .578" h x .375" d l •. no , o'e,-

,:m ~5 ~5 :~::: " .5 500 Intcroto.go 

150 CT 10 150 CT 14 500 Co' ollng 

300 CT 7 600 CT 20 SOO 0"0" 0' line '0 lin. 0' ma"hlng 

400CT 8 ~~ ::::: SO 500 Interstage 
500 CT , 50 I 

:ggg+ : :gg ::::: 
SO 500 al,oWld.' ~~,~~'~~~iRe l.I.~~" ,1) 

:ggg+ ~ :m 
65 500 O"p, ' 0' melo'ln, 

SOD CT 5.5 600 CT 32 SOO ~,':'!:~:,~~ li ne 10 line 0' mixing 

-!-g~ 
3 75 CT 55 500 0",0" 0' line 10 line melehln, 

~ :m 
110 500 O"p, ' 0' m",hln, 

1500 CT 3 600 CT 87 500 0",0", 10 line 0 ' me"hln, 

~~ggg ~ 1 0~ggg ::::: 180 100 ~l~~'~?;:~, ',e I ' IR .• "o , ,, ,, ) 

10,000 CT 1 SOO CT ""0 100 Output or d river 
12,000 CT 1 600 CT 

~g:~gg g 1 1~gm 870 100 Output o r driver 
1 

19:9gm ~ ~:: 
870 100 In terstage or driver 

~3+ 1 620 100 Inlerslage or d river 
1 

~~:ggg g + ~ ~g:ggm 970 100 ~l~~'~?;:~~ ',e ,I (R,al io1:1) , , 

19::H!- l l~:m 815 50 I •• _ 0' d,"" 

4 600 CT 47 SOO I ~ IR~lIo ,,,) 
e ',., I I I 

Split Induclor (2 wdgs) ~erie:~ 
I .lli5 ~::~ ~~'D~ H1. <i? 1 ~m,~ ~~'i)CR250hm' 

50111 Ind,clo, 12 wd,,) Setl~' .9.2H~,<i?..," 4m,:,."gc:5 ,H~,<i?t<il' ,";e DC, OCR 105 ohm, 

Spl it Inductor (2 wdgs) ~:~~)jof' 
I I , 2.~ ~~' ~ .. ::: ~C~'.2' H"! $."n',',',' ~CC ' ~CC"R .~~O oh m, 

Spil t IndUctor (2 wdgs) ~:~~~~of ' '.5.,"~~,<i?«il2 4m,:,."gc~ .. ~ Hyo §l4 me DC . .9oCoR,23oo ohm, 

, ,h,.,d p,o,'de, 15 10 20 d b ,hleldlng lhto' gh " ~de of me . .421" h x .375" die. no ,o'e'. 

• Fot 5% maximum Istorlion @ 1 kHz :t rna Dr. shown Is for single ended usage, FO,r,!~u~~:,P~~~:,~a DC can be any balanced value taken by ,5W 
Where windings are lIsted as spill, V. of the listed Impedance Is a~al l able by paralleling the winding, 

TRW TRANSFORMER & COIL PRODUCTS, 150 Vanek Street, New York, NY 10013, Telephone: (212) 255·3500, TWX: 710-581-2722 
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TOP Transistor Transformers 
AUDIO 

:~ f: 
SPLIT SEC. PARTS 

:311IE: 
4---l 

C.T. PARTS 
WITH E.S. SHIELD 

r- B I c---l 
[OS: ~ 

~l lEADS ARE ,016 IN. 
o DUMET, TINNED 

DIMENSIONS 
ABC 

MAX. MAX. .....25 

TOP-100D SERIES .5 .35 1.0 
TOP·200Q SERIES .5 .50 1.0 

TOP·3COO SERIES .75 .52 1,0 

F 

1 WHITE 
2 DOT 

7 LEADS EOUAlL Y 
SPACED AS FOR a 

D E F 
+.010 .... 010' : .010 

.020 .35 .218 

.020 .35 .21 a 
.020 .60 .475 

TOP-1000 Series \ 1 .. "~i!1ZZ) FREQUENCY RESPONSE ±3 DB 300 Hz-75 KHz at 1 mW 

Type No. 
TOP-126S 

)P-1380 
)P 1385" 

150 
150 
600 ,.5 
600 ,.5 
600 5.5 

2000 CT 3 
2000 CT 3 

10.000 CT 1.4 
TO~"164S· 10.000 CT 1.4 
TOP-16SS 15.000 CT 1 

'D"wn' , ,"ie" - 53 0.0. , .40 H 

Power (Wall ,J t 

Sec. tmp. In) :'JI~~:r al400 Hz al300 Hz 
150 Spli t 
600 Spilt 
600 Split 
600 CT 

1200 Split 
2000 CT 
8000 Split 

10.000 Split 
10.000 CT 

600 Split 

.6 .3 .16 

.6 

.6 

.6 

.6 

.6 

.3 .16 

.3 .16 

.3 .16 

.3 .16 

.3 .16 

.3 .16 

.3 .16 

.3 .16 

.3 .16 

Series \I""~""LLJ FREQUENCY RESPONSE +3 DB 150 Hz-75 KHz at 1 mW 

TYJ e No. 

14 

Pri. Imp. (n ) 

150 CT 
150 CT 
600. :T 
600 . :T 
600 . :T 

~CT 
ICT 

10.000 CT 
10.000 CT 
15.000 CT 
20.000 CT 

100.000 CT 

2 
1 
1 
.8 
.7 
.3 

TOP.2000SH Drawn Hlpermalloy Shield - .53 0.0. x .55 H 

Sec. tmp. (0) 

150 Split 
600 Split 
600 Split 
600 CT 

1200 Split 
2000 CT 
8000 Split 

10.000 Split 
10.000 CT 

600 Split 
1000 Split 
2000 Split 

Power I 

:'JI~~:r 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.66 
.5 
.1 

al400Hz at150Hz 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.66 
.5 
.1 

.075 

.075 

.075 

.075 

.075 

.075 

.075 
)75 

TOP-3000 Series IT~'I;~,'1 FREQUENCY RESPONSE ±3 DB 50 Hz-30 KHz at 1 mW 

TOp·3000SH Drawn Hlpermalloy Shield - . 
* Includes Electrostatic Shield. 

OCR 
pri:~"¥~,"; 

13/ 18.3 
13/ 75 
57179 
53175 
53/105 

198/850 
865/1215 

1060/ 1215 
1305172.5 

OCR 
Pri./Sec. 

t2/20 
2/82 
0/ 66 
1/ 68 

16 
'240 

'5 

OCR 
Pri.!Sec. 

Turns 
Ratio 

Prl.lSec. 
1/1 
1/ 2 
1/ 1 
1/ 1 
1/ 1.41 
1/ 1 
11< 
1/' 
1/ 
5/1 

D'~~~~' 
ill 
1/ 2 
1/ 1 
1/ 1 
1/ 1.41 
1/ 1 
1/2 
1/ 1 
1/ 1 
5/1 

4.47 / 1 
7.07/1 

Turns 
Ratio 

Pri.lSec. 

t For 5% Dlst at Rated Frequency. 

TRW TRANSFORMER & COIL PRODUCTS, 150 Va rick Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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Inductors and Audio Transformers 

Subminiature/FH Case 
1:=% MAX 

\ M~X. 
----l 

'M, 
MAX. 

----'-... .. . 040 D1A. 

@@@@ hl 
, ' 1~. 1 o 0 K,¥, 

@@@@ MAX. 
'-t-,-t-,+.-+-''---.I. 

t....!.....i!.i. 166 TYP. 

AUDIO 

PACKAGING Hermetically sealed. Metal 
encased. Low profile type with straight 
pin terminals. 

WORKING VOLTAGE 175 pk. 

MIL SPECS To com p lete M IL-T-27D 
Specs. Grade 4, Class R. 

SPECIALS High permeability cases, dif­
ferent pins, higher temperature , different 
impedance ratios, etc., to your specs, 

Prl. Unbal. 
No. M'L Pri. Imp. Ohms Sec . Ohms ma DC 

" , 
primary and secondary. 

Miniature/RC·25 Case 
~ 'x.. MAX 

I 

T, pe No. M'L P. " No. P,'. 'mp. Ohm. 
H-' M;ke, U" '0 , , ;d SO, 200' , SOO 
H·2 , ; 

H-4 [;~'~ '~ ,!;",'e , , ;d ",uou 

H·5 ' ,,;d, 
15,000 

~ 

s •. 'mp. Ohm. 
seooo 

95,OOO,p'; ' 

, 

PACKAGING Hermetically sealed . Steel 
drawn case. Compressed g lass bead 
headers with hooked pin terminals. 

MIL SPECS To compl ete MIL-T-27D 
Specs, Grade 4, Class R. 

WORKING VOLTAGE 175 peak. 

NOTES For higher frequencies, consider­
ably higher levels are permissible. For 
example, the H-3 will handle +21 dbm 
at 400 Hz. 

SPECIALS Ava ilable on production o rder : 
High permeability steel case for high de­
gree of magnetic shielding. MIL AG case. 
Straight pin te rminals. 

4 

4 

200·10.000 

50· '0.000 
200-10,000 + 11 12 

300 H" . - ~ DC, SO I " .·3 m~Dc, ' .000 

50· 10 ,000 

200·3.1100 (4 db) 

+ 

+' 

H·13 , 

H-16 

H·17 

H·220 

" 0 V.C. 

'"P" , 
, , 

(r.;~~~) Sp'" '""0' 

n 

\fiAt"1H 
500/150 ",;< 

T~ 

: ",;< 
4K/1K ,plH , 
:, 
20001500 ",;, 

4 

4 

o 

i split 20 

~,ooo 
' 00· ' 0,000 

~ 

5 3 

'00 
"'0 

+20 ' 00 

+20 

2S0t 

t 250 mw @ 100 Hz, 1 walt @ 200 Hz. • 200 ohm termination can be used lor 150 ohms or 250 ohms. 500 ohm termination for 600 ohms. 

TRW TRANSFORMER & COIL PRODUCTS, 150 Vanek Street, New York, NY 10013, Telephone: (212) 255-3500, TWX: 710-581-2722 
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Telephone 
Interconnect Transformers 

MTC Series 
c 

Ii: B 

• 

FIGURE 1 

H 

" 06 

+ --+ " " ., 
APPLICATIONS MTC (M IL-T-27D) trans­
fo rmers, designed for coupling applica-
ti ons featu re un ba lanced DC current 
ratings of up to 120 rn A - higher than 
competitive units - while longitudinal 
balance per FCC 68.310 specification is 
greater than 60 dB. 

The 2-wire to 4-wire hybrid transformer 
is noteworthy In that it can carry up to 
100 rnA un balanced DC cu rrent through 
its primary, and has greater than 60 dB 
trans-hybrid loss over the 300-Hz to 4-kHz 
frequency band. 

Dielectric strength exceeds 1500 volts AC. 

Mn:. Power 
Siriu Frequency Ru poa .. Lenl 

MTC-006 ..... 50 dB, 300 Hz-4 kHz +7dBm 
MTC-016 ±.75 dB, 300 Hz-4 kHz +10 dBm 
MTC·l09 ±.75 dB, 300 Hz-4 kHz + 10 dBm 
MTC-126 ±.75 dB, 300 Hz-4 kHz +10 dBm 
MTC-l 006 ..... 50 dB, 300 Hz-4 kHz + 10 dBm 

• .00 

FIGURE 2 FIGURE 3 

Unit C 
Type • • HIlgbl :.010 

.. rC-006 .875 1.093 .719 .20 
Mf t·078 1.562 1.875 .750 .25 
Mle·ng 1.562 1.875 1.156 .40 
NTC·1 28 1.562 1.875 1.155 AD 
MTe·l008 1.625 2.812 ~ ~1~~ .20 

Typ:' No. Ap: pIlCIIIDn 
Prlmlry 

ImplCllnce (ohml , OCR 
MTC·ooS Coupling 600 33 
MTC·07B Coupling 600 CT 44 
MTC·l09 Coupling 900 CT 32 
MTC·126 Coupling 600 CT 22 
MTC·loo6 Hybrid 600 Spilt 

lan glludl",1 Mn:lmpm 
Bllinn olltortlon 

60 dB min. 0.5'. 
60 dB mIn. 0.5'. 
60 dB mIn. 0.5'. 
60 dB min. 0.5", 
60 dB min. 0.5'. 

AUDIO 

SCHEMATICS 

4~ 11~: ~~II ~:: :~II~: 
MTC-109, 

MTC-006 MTC-126 MTC·076 

r - --- ~-----n- ---1--- -, 
I 4 3 2 1 I 

: Lo.W Lo.W : 
: ron ~ ron! 
I 8 7 10 9 6 5 I 

L r nT r-~ --nn r.J 
MTC·1006 

D E F D, Oil, H, Sq. Pill Ht. 
± .D1D ::.010 : .010 : .005 : .005 ±.030 

.so .15 .025 .125 
1.00 .375 .75 - .025 .156 
1.00 .20 .BD - .025 .343 
1.00 .20 .BD - .025 .343 
2.30 - - - .025 .125 

Mn: Unb, llnud Sicondi ry 
DC Cult. nl (mA) Im p: l d,nu (ohma, DCR Sin 

0 600 35 Figure 1 
70 600 CT 51 FIgure 2 

100 600 CT 21 Figure 2 
120 600 CT 21 Figure 2 
lOOt 600/600 Figure 3 

Imp: l di nci Rl lurn Hybrld·lranl· 
Mllchlng l ou Hybrid lou 

26 dB min.· 
- 10 dB min. ' -
- 10 dB min. ' -
- 10 dB min : -
- 11 dB min. ' 60 dB min. 

• Relurn loss figures are lowesl readings over Ille frequency range as measured per Mll·Sm -18SC. For industrial use. relurn loss Is grealer Ilian 22 dB. t In 2·wlre port . 

TC Series 

SIIIII 

lC·D 
TC·SO 
fC·SSO 

1.190 

.200 TYP 

SIZE WT. 
SER IES D H oz. 
TC·l-2 1· 'X. Y. 
TC-l·3 W. Y. 2 

HIGH·Q·TOROID 
MICROCRYSTALLINE 
WAX IMPREGNATED 
SUPPLIED WITH 

4" LEADS 

Mn:. Power 
Fllqvency Ruponta level 

±.50 dB, 100 Hz-l0 kHz + 10 dBm 
±.50 dB, 200 Hz-l0 kHz + 10 dBm 
..... 50 dB. 275 Hz-l0 kHz + 10 dBm 

APPLICATIONS The TC Series of plug·in 
transformers is ideally suited for tele­
phone interconnection applicat ions. 
These low-profile units meet or exceed 
all modem and voice transmission i m ~ 

pedance-matching requirements. They 
featu re low distortion and wide fre­
quency response, and are specially de­
signed fo r wave soldering to printed 
circuit boards. 

Prlmtry Mn: Unbal, nced Secondtry 
Typa No. Appllutlon ImpedanCI (Ohml, DC Currl nt (rnA) ImplClance (Ohml) Sin 

TC·0·3o Coupl1n~ 600 Spill - 600 Split Same as PC·O, Pg. 19 
fC·0·20 Coupling 600 Spli t - 1500 CT Same as PC·O, Pg. 19 
TC·SO-15 Coupling 600 Split - 600 Split Same as PC-SO, Pg. 21 
TC·SO·22 Couplln~ 600 Split - 1500 CT Sarno as PC-So, Pg. 21 
TC·SSO·3:! Coupling 600 Split - 600 Split Sarna as PC·SSO, Pg. 24 
TC·SSO·20 Coupling 600 Spill - 1500 CT Same as pc-ssa, Pg. 24 
TC·F·l' Collpllng 900/600 Split 60/75 600 CT FIgllre 4 
TC·0·37 Blldglng 4000 Split - 600 Split Same as PC-O, P~ . 19 
TC·SO·23 Bridging 4000 Spill - 600 Spill Same as PC-SO, ~. 21 
TC·SSO·27 Bridging 4000 Spilt - 600 Split Sarna as pC-SSa, g. 24 
TC·0·35t H~brld 6DO - 600/600 Sama as PC{I, PII. 19 
TC·SSO·32t H~brld 600 - 600/600 Sama as PC-SSO, Pg. 24 
TC·D·lt Hybrid 600 - :'.:'t~'I!", Sarna as OO-T, PII. 10 

TC·l ·1 Holding Call 2 Hy @ 60 rnA DC; 1.3 Hy ! 100 mA DC; 180 ohm Figure <4 
TC·L·2 HoldlngColl 1 Hy $ a rnA ("IC; .8 Hy 25 mA DC; 225 ohm Flgur& 5 
TC·l ·3 Holding Coli 1 Hy a rnA DC; .8 Hy 40 rnA DC; 113 ohm Rgllte 5 
pc·o·n Hlpermalloy shield, s lip fit over TC-O units 
PC·SO·SH Hlpermalloy shield, slip III over TC-SO IInlts 
PC·SSO·S H Hlpermalloy shield, slip fil over TC-SSO units 
OOHH Hlpermalloy shIeld, sllp III over TC-O-l units 

longltudlnll Mulmllm Impeduci Hllurn HJ,br ld.t rlu-
Bll,ocl Dlslortlon Matching l ou ybrld lou 

50 dB min . 0.5% ±10% 26 dB min. 50 dB min. 
50 dB min. 0.5% ±10o/. 26 dB min . 50 dB min. 
50 dB mIn. 0.5"' • .... ,0% 26 dB min. 50 dB min. 

Frequency response ± 2 dB, 300 Hz to 10 kHz, /lal pack lIeslen. t Two IInll5 required for 2·wlre 10 4-wlre hybrid. 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varick Street, New York, NY 10013, Telephone; (212) 255-3500, TWX: 710·581-2722 
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CompacfM Audio Transformers 
and Inductors 

Ultra-CompacfM Audio 
PACKAGING High quality rugged metal 
case with both top and bottom mounting 
facilities. Aste risked items (see Type No.) 
have mu ltiple alloy shield. 

APPLICATIONS Compact commercia l 
amplifiers and equipmenls. 

APPLICATION NOTE Included in line are 
filament/t ransistor supply uni ts. 

FOR HERMETIC METAL CASED MIL 
TYPES See page 17, 
NOTE All units except those carrying DC 
in primary employ a true humbucking coi l 
structure, which provides elect rical bal­
ance and effects good inductive shield­
ing. 

INPUT AND MATCHING TRANSFORMERS 
Unbal 

Typo No. Application Primary Imp. Ohms DC Secondary Imp. Ohms 

A·1 0 low impedance to grid 50,125/150,200/250, 0 50,000 split 
333, 500/ 600 

A·11* Low impedance to 1 or 2 grids 50, 200, 500 0 50,000 CT 
A-12 Low impedance to PP grids 50,125/150, 200/250, 0 80,000 splil 

333, 500/600 
A-20t Mixing. matching 50,125/150. 200/ 250, 0 50, 125/ 150.200/250, 

333,500/ 600 333. 500/600 
A·2 1*t Mixing, matching 50, 200/250, 500/ 600 0 50, 200/250, 500 / 600 
A·27 Xtal/hi. imped ance to line 100,000 Spil l 0 50,125/150.200/250 , 

333, 500/600 
A·39 * Line to transistor 600/150 spl i t 0 2000/500 spli t 
A-43t Mix ing, matching li ne or 600/150 split 0 2 secondaries 

transistor to 2 si multaneously each 600/150 split 
loaded l ines or lransistors 

Mult iple alloy sh ield lor extremely low hum pickup t High electrostatic shielding 

Interstage and Output Transformers 

Type No, Application Primary Imp. Ohms Unb,l DC Secondary Imp, Ohms 

A-15 Transistor Interstage 10,000/2500 splil 8 m, 2000/500 sp lit 

A-16 Plate to grid 15,000 0 60 ,000 

A- 1B Single or PP plates 15,000 splil 80,000 split 
10 PP grids 0 

A-19 Plate to PP grids 15,000 B ma 80,000 split 

A-22 Tr. Intstg. or output 500 CT 20 rna 500/125 splil 

A- 23 Tr. Intstg. or outpu t 500 CT 20 ma t6/4 split 
A-24 Single or PP plates 15,000 split 0 50 , 125/ 150,200/250, 

to line 333, 500/600 
A-25 Plate to line 15,000 8 ma 50,125/150,200/250, 

333, 500/600 
A-26 Single or PP plates 30,000 splil 0 50,125/ 150,200/250, 

to line 333, 500/600 
A-2B Transistor to V.C. 48 CT 750 ma Bal 16 split, 8, 4 
A-34 Transistor Interstage 25,000/6250 split 3 ma 500/125 split 

. A-35 Transistor Inlerstage 10,000 /2500 split B ma 500/ 125 split 
A-36 Transistor Interstage 500/125 split 20 ma 150/37,5 sp lil 

A-37 Transistor Interstage 500/125 split 20 ma 50/12,5 spl it 

A-3B Transistor Inlerstage 100/ 25 splil 40 rna 40 / 10 split 
A-44 Tf. In l5lg. or oulpul 4K / 1 K spli l 12 rna 600/150 split 

TYPE A CASE 

1V2" X 1Vz" x 2" h 
Unit We ight: V2 lb. 
Mounting Holes 1 ~l/ ' sq. 
Screws : 4-40 
Cutout : 1%/1 dia. 

Response PrJ. Res. 
...... 2 db (Hl:) Ohms 

20,20,000 S9 

20-20,000 52 
20·20,000 60 

10· 50,000 64 

30·30.000 2B 

30-20,000 meas. 3700 
with res. source 

20-20,000 70 

20-30,000 45 

Response Pri Res. 
±2 db (Hz) Ohms 
40-20,000 600 
20-20,000 800 
20-20,000 1040 

40-20,000 2900 
40-20,000 36 
40-20,000 36 
20-40,000 1430 

40-20,000 1580 

20-40,000 2520 

40-20,000 5 
30-20,000 1620 
30-20,000 610 
40-20,000 36 
40-20,000 36 
40-20,000 6.2 
30-20,000 310 

AUDIO 

Max. level 
dbm mw 

+15 30 

+ S 3 

+15 30 

+15 30 

+15 30 

+15 30 

+10 10 

+15 30 

Max. level 
dbm mw 

lw 

+15 30 

+15 30 

+15 30 
- lw 

lw 

+15 30 

+ 15 30 

+ 15 30 

5w 
- lw 
- lw 

lw 
- lw 

lw 

- lw 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varick Street, New York, NY 10013, Telephone: (212) 255·3500, TWX: 710-581-2722 
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Ultra-CompactTM Audio 

Hipermalloy Magnetic Shield 
A-33 SHIELD 

APPLICATION Ideal for ultra low level 
applications such as microphone input, 
instrumentation , low cross ta lk multi ­
channel mixing , and medical. 

SHIELDING Provides approximately 20 
db of"shielding. 

INSTALLATION Slips over standard " A" · 
line case. 

SIZE 1 1~t sq x 2~1" H 

Hipermalloy Sh ield (A-33) 
shown slipping 
over "A" - l ine unit 

AUDIO 

Special Application Transformers and Inductor 
Typ. No. Application Inductance Characteristics 

A-30 Aud io inductor 450 Hys @OmaOC; 250 Hys@ 5 ma ~C , 6000 ohms; 65 Hys@ 10 ma OC, 1500 ohms 

Unbal Pri. Res. 
Typ. No. Application Pri. Imp. Ohms DC Sec, Imp. Ohms +2 db from Ohms Max. l evel 

A-45 Autotransformer. speaker matching 4,8.16 0 40 Hz - 20 kHz 1.2 lw@40 Hz;4w @80Hz 
A-47 Hybrid transformer 500/600 CT 0 500/600 CT 40 Hz - 20 kHz 39 +10dbm,10mw 

3 balanced windings CT Turns Ratio 1:1 :1 500/600 CT 
A-48 "2 wire to 4 wire" hybrid circuit. Two 500/600 0 500/6001 40 Hz - 20 kHz - +10dbm.l0mw 

transformers in one case for hybrid circuit 500/600 r 2 Wdgs. 
use. Includes electromagnetic shielding. plus winding for 
Hybrid circuit will provide 60 db minimum balance loading. 
circuit isolation. TUrns Ratio 1:1 :1. 

A 49 I Similar 10 A-48 .xcepITurns RallO 1.1.41 .1.41 

MIL Grade Compact Audio 

"'" r ",-
. =q;; O~l"=Xl .144 

It. ~ SQ. . - ..... 2Y4 +v, 40~~ '0
00

0 fjf ~,:,.~" - }{, ---
1 

0 '-. 0 0 .-. .. ..... .. -- 0 / 0 

~oo~ 
~, ' 

~ 
17164 " "'2/ 
I 

Unit Weight 8 oz. 

Type No. Application MIL Pa rt No. Pr!. Imp. Ohms Sec. Imp . Oh ms 
H1 9A Balanced l ine to grid 1 :1 4. M27/197·03 250 CT 50,000 CT 

multiple (75 db) shielding 500 CT 100,000 CT 
H·20 1 to 2 plates to PP grids M27/197·02 15,000 split 80,000 split 
H·21 Plate to PP grids DC in pri. M27/197·01 15,000 80,000 split 
H·22 Plate to Ijne M27/197-04 15,000 501200 ,125/500 ' 

H·23 PP plates to line M271197·05 30,000 split 50/200.125/500' 

PACKAGING Hermetically sealed. Metal 
encased 

TERMINALS Solder lug , glass to metal 
sealed type, 

MIL SPECS To complete MIL-T-27D 
Specs. Grade 4, Class R. 

SPECIALS Avai lable in MIL AJ case. 
H-282, available in MIL EG case. 

H-282 CASE: 1'K. Sq. x 2V, H. 

Pri . Unbal. Response Max. Leve l Working 
DC ma ..... 2 d b (Hz) dbm mw Volts Pk • 

0 30·20 ,000 + 6 4 175 

0 30-20,000 +12 15 350 

• 100-20,000 +23 200 350 

• 50-20,000 +23 200 26. 
0 30·20,000 +1' 80 350 

H·24 Induclor TF4R20YY 450 Hys· a DC, 250 Hys· 5 ma DC, 6000 ohms 65 Hys · 10 ma DC, 1500 ohms 350 
H·25 Mixing or trans. to lin e M27/197-06 500 CT 500/125 split 20 40·20,000 - 1w 
H-26 Transistor Interstage M271197-07 10,000/2500 spli t 2000/500 split • 40-20,000 1w 
H·27 Transistor to V.C. M27/197·08 500 CT 1614 split 20 40-20.000 1w 
H·2BO Transistor driver M271197·09 200 CT 400/ 100 split 20 40-20.000 - lw 
H·2B1 Transistor to V.C. M27/197·10 48 CT 16,8, 4 750 Bal 40·20,000 - Sw 
H-2B2 Transistor 10 V.C. M27/197-11 20 CT 16.8,4 10DD Bal 75·20,000 - lOw 

RC·62 case. 

H·2B3t Mixing or matching for TF4R21YY 50,1251150,200/ 50.125/150,200/ 0 20·50,000 +15 30 
line or transistor 250.333.500/600 250,333,500/600 

• 200 ohm telmlnation can be used for 150 ohms or 250 ohms, 125/ 500 ohm telmination for 150/600 ohms. t High electrostatic shielding . 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varick Street, New York, NY 10013, Telephone: (212) 255·3500, TWX: 710·581-2722 
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0, PC-O 
Performance Characteristics 

AUDIO 

WORKING VOLTAGE: 175 V PEAK ALL UNITS 

Turns Ratto 
DCR±20% ±3% 

Type Type Unbal. Sec. 
No. No. ma Sere Total Total 
0-# PC-O-# Application PrI.lmp.a DC/Pri. Sec. Imp. a Pri. Conn. Pri. Sec. 

1 1 Low input imp. to grid 50, 200/250, 
500/600 SDK 52 3900 1 10 

2 2 Low input imp. to 50,200/250, 
PP grids 500/600 50KCT 52 3900 1 10 

3 3 Low input Imp. to grid 7.5/30 50K 4.5 1 40.9 

4 4 Plate to grid 15K 60K 710 3200 1 2 

5 5 Plate to grid 15K 4 60K 710 3200 1 2 

6 6 Plate to PP grids 15K 95KCT 690 3900 1 2.5 

7 7 Plate to PP grids 15K 4 95KCT 690 3900 1 2.5 

S 8 Plate to line 15K 50.200/250. 
500/600 950 48 5.49 1 

9 9 Plate to line 15K 4 Same as 0-8 950 48 5.49 1 

10 10 PP to line 30KCT Same as 0-8 1300 52 7.7 1 

11 11 Crystal to line or 
transistor 50K Same as O-S 3900 53 10 1 

12 12 Mixing matching 50.200/250 Same as 0-8 12 45 1 1.58 

13 13 Inductor 300 Hys @ 0 DC; 50 Hys@3 rna DC; 6000 ohms - - -
15 15 10:1 plate to grid 10K 1 Megohm 330 4875 1 10 

16* Low imp. to grid 250CT 50K 40 1900 1 14 

17 Hipermalloy shield. slip fit over ouncer. 1" dia. provides 25 db shielding - - -
17 Hipermalloy shield. slip fit over PC-O unit. 1K6" max. x 1118" max. x '%2" max. H 

18 18 Transistor interstage 1 0/2.5K split 4 2K/500 split 800 204 2.24 1 

19 19 Transistor interstage 1 0/2.5K split 4 4K/1 K split SOD 353 1.58 1 

20 20 Transistor to line 1500 CT 8 500/125 split 100 35 1.73 1 

21 21 Transistor to voice coli 2000/4000 CT 4 8/16 200 .9 15.8 1 

22 22 Transistor to voice coli 400/500 CT 20 3.2/4 35 .45 11 1 

24 24 Inductor 1.6 Hys@3maDC;.S Hys@10maDC;250hms - - -
25 25 Transistor input 600/150 split 2K/500 split 70 280 1 1.83 

26 26 Transistor interstage 10K CT 4 10KCT 700 1000 1 1 

27 27 Transistor interstage 10KCT 4 500/125 split 750 52 4.5 1 
28 28 Transistor interstage 50KCT 2 500/125 split 3200 64 10 1 

29 29 Transistor interstage 
or chopper 100K CT 1 500/125 split 3200 35 14 1 

30 30 Transistor interstage 500/125 split 20 500/125 split 37 67 1 1 

31 31 Transistor interstage 500/125 split 20 150/37.5 split 35 16 1.8 1 

32 32 Transistor interstage 500/125 split 20 50/12.5 split 37 7 3.16 1 

33 33 Transistor interstage 100/25 split 40 40/10 split 9 5 1.58 1 

35 35 Hybrid 600 600/600 CT 95 1 :1:1 3 equal 
ea. windings 

36 36 Split inductor Series connection: 1 Hy 20 ma DC; 60 ohms 
Parallel connection: 25 Hys 40 rna DC; 15 ohms -

37 37 Transistor to line 4K/1K split 4 600/150 split 395 57 
• Uses two heavy gauge hipermalloy shields for very low hum pickup plus orientable mounting. 

Primary CT Is balanced to 10/0 can be used for 150, 200, 250, 500 or 600 ohm source ... 200:1 Imped. ratio. 3 oz. 
t At 200 Hz, If. watt at 100 Hz. 

-
2.58 

-
1 

Max. Level Freq. 
Scheme Resp. 
Dlag. ±1db 

dbm mw Fig. No. (Hz) 

+S 6.3 12 30-20K 

+S 6.3 2 30-20K 

+S 6.3 13 30-20K 

+S 6.3 1 30-20K 

+S 6.3 1 200-1 OK 

+S 6.3 3 30-20K 

+S 6.3 3 200-1 OK 

+S 6.3 4 30-20K 

+8 6.3 4 200-1 OK 

+8 6.3 5 30-20K 

+8 6.3 4 30-20K 

+8 6.3 5 30-20K 

10 

+8 6.3 1 50-5K 

+S 6.3 30-20K 

+20 100 7 100-20K 

+20 100 7 100-20K 

+20 100 9 100-20K 

+20 100 6 100-20K 

1Wt 6 100-20K 

10 

+15 30 7 50-15K 

+20 100 8 100-20K 

+20 100 9 100-20K 

+20 100 9 100-20K 

+20 100 9 100-20K 

1Wt 7 100-20K 

1Wt 7 100-20K 

1Wt 7 100-20K 

1Wt 7 100-20K 

250 11 100-20K 

1Wt 7 100-20K 
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Tenn. 
w/Same 
Polarity 

1,6 

1,6 

1,3 

1,3 

1,6 

1,6 

1,6 

1,8 

1.6 

1.6 

1,3 

1.2,5.6 

1.2,5,6 

1,4 

6.1 

6.1 

1,2,5.6 

1.4 

1,4.5 
1,4,5 

1,4.5 

1,2.5,6 

1.2,5,6 

1.2.5.6 

1.2,5,6 

1,3,6 

1,2,5,6 

~. 



0, PC-O 
Performance Characteristics 

AUDIO 

~]IIE; 
FIG.1 FIG.2 FIG.3 FIG.4 FIG.5 

:~II[~ i~~~ 
FIG.6 FIG.7 FIG.8 FIG.9 

]11 2] E! 
1 E; 

FIG. 10 FIG. 11 FIG. 12 FIG.13 

O-LINE UNIT O-BR 0-16 UNIT pc-O 1 234 

OUNCER TERMINALS (~, HIGH) 
l(. DIA. EQUALLY SPACED 
AS FOR 8 ON A 'l(. DIA. 

O·SR MOUNTING 
BRACKET 
NATIONAL·22 GA. 
(.030)CRS. 

W. DI A. 
,~. !fi~~UT 

FINI SH: HOT TIN DIP 

." -------

114 

TYPICAL O-LiNE RESPONSE CURVES 

11'.0 

MOUNTING SLOTS: 
~2XU2 FOR 
#6-32 SCREWS 

<D 

5 6 7 8 

' T"APIER!,D & FLATTENED 
PHOSPHOR BRONZE, 
SOLDER COATED PIN 

<D <D ~ 

lag II °'['1"1'1'( '61 1 am l;iktlllifttl4 III HII~1fl!W I ~I 0"~21 81 I~btl 
m 20305070100200 S0010002K3K5Kl0K20K ~ 20305070100200 S0010002K3K5Kl0K2QKa: 3050100 300 lK 3K 10K20K4QK 
a: FREQUENCY _ HERTZ a: FREQUENCY - HEATZ N FREOUENCY - HERTZ 

r 

~~{tH lllnlllll ftE~;mJFII 0'9 1 i ! H~iijl lsb I O'131 I II 
::3 20305070100200 50010002K3K5Kl0K20KI!) 100200 SOD lK 2K 5K 10K20K a: 0 .5 1 1.5 2 2.5 3 
a: FREOUENCY _ HERTZ ~ FREOUENCY _ HEATZ z MILLIAMPERES OC 

w 
r 

~~11z1d 1°·71 I I I H ~;tfl I 1°"°1 I I g L~itf¥ I J 0·37 I 14 
2 100 200 500 , lK 2K 5K 10K 20K40K f3 30 60100 300 lK 3K 10K 20K ~ 50 100 200 500 l K SK 10K 20K 
[:1 FREQUENCY -HERTZ cc FREQUENCY - HERTZ W FREQUENCY _ HERTZ 
~ ~ 
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so, PC-SO, SO-P 
Performance Characteristics 

In~ut Winding Frequency Res~onsD 200 Hz - 20 kHz - Working Voltage: 175 Peak 
In~ut- Out~ut- Serle I Cannected 

AUDIO 
Key to 

so Line 

so· . LIne MaxImum E. T. Matcblng Matcblng 
t,l~e Ty~a Type Product Unbal. Impedance Impedance Level OCR +25% Obml Turns Ratio +3% Plnl Type Number 

o. No. No. 
Llna SO PC-SO SO-P 

1 9 9 9 

3 10 10 10 

4 14 14 14 

5 13 13 13 

6 4 4 4 

7 6 6 6 

8 14 14 14 

9 12 12 12 

10 1 1 1 

11 3 3 3 

13 13 13 13 

14 12 12 12 

1S 11 11 11 

16 9 9 9 

17 15 15 15 

18 22 22 22 

19 20 20 20 

20 18 18 18 

21 7 7 7 

22 22 22 22 

23 10 10 10 

24 8 8 8 

2S 16 16 16 

26 3 3 3 

27 20 20 20 

28 8 8 8 

29 21 21 21 

30 2 2 2 

31 7 7 7 

32 4 4 4 

33 18 18 18 

34 2 2 2 

3S 6 6 6 

36 1 1 1 

t Electrostatic Sbleld. 

INDUCTORS 
37 

38 

MIL Part No. Millivolt DC ma In Primary Secol1dary 
for Type SO-P Sec. Winding (Obml) (Dbms) DBM 

M271165·06 1.5 0 3.2 500 CT +24 

M27/165-D9 4.6 60 8 2000 CT +24 
16 4000 CT 

M27/165-D1 5.2 10 32 split 80 CT +24 
40 SDIIt 100 CT 

M27/165-D3 5.8 2.5 40 split 400 CT +24 
50 split SOO CT 

M27/165-16 3.7 24 SO 30K +23 

M27/165-18 3.2 20 60 100K +23 

M27/165-01 8.3 16 80CT 32 split +24 
100 CT 40 split 

M27/165-D4 10 14 120 split 400 CT +24 
1S0 split SOO CT 

M27/165-02 1.2 0 200 250K +10 
SO 625K 

M27/165-11 10 21 200 10K +23 
10 SOD 25K 

M27/165-D3 18 8 400 CT 40 split +24 
SOO CT 50 split 

M27/165-D4 18 8 400 CT 120 split +24 
SOD CT 1S0 split 

M27/165-05 18 8 400 CT 400 split +24 
500 CT 500 split 

M271165-D6 19 0 SOO CT 3.2 +24 

M27/16S·07 23 6 600 CT 600 split +24 

TfSR21ZZ 28 5 900 split 600 split +24 

M27/165-DS 32 ' 4 600 splitt 10K CT +23 

M27/165-17 23 9 600 split 50KCT +24 

M27/165-15 9.2 2.5 800 20K +23 
1200 30K 

TF5R21ZZ 23 6 600 split 900 split +24 

M27/165-09 7.4 4 2KCT 8 +24 
2 4KCT 16 

M27/165-12 15 2.2 2KCT 10K +23 

M27/165-10 46 4 2S00 CT 2500 split +24 

M27/165-11 74 3 10K 200 +23 
1.5 25K SOO 

M27/165-08 133 1 10K cn 600 split +23 

M27/165-12 34 1 10K 2000 CT +23 

M27/165-13 111 1 10K cn 10K split +23 
12K cn 12K split 

M27/16S-14 10 .25 10K 9DK +20 

M27/165-15 46 .5 20K 800 +23 
30K 1200 

M271165-16 91 1 30K 50 +23 

M27/165-17 100 1 50KCT 600 split +24 

M27/165-14 29 0 90K 10K +20 

M27/16S·18 130 .5 100K 60 +23 

M27/165-02 44 0 250K 200 +10 
62.5K 50 

Inductor, 50 Hys @ 1 maDC, 2675 ohms DC res. 

Split Series: 40 Hys @ 1 maDC, 20 Hys @ 2 maDC, 2675 ohms 
Inductor Parallel: 10 Hys @ 2 maDC, 5 Hys @ 4 maDC, 670 ohms' 

SHIELDS Drawn Hlpermalloy Sbleld provides 20 db Sbleldlng 

PC·SD·SH 3M/' Sq x o/a" H 
SO·P·SH Ui'."Lx9U'Wx%"H 

In Out 
M.W Prl. Sec. Prl. 

250 0.35 15 1 

250 2 290 1 

250 3.2 4.9 1 

250 4.5 20 1 

200 3.8 18S0 1 

200 3.7 3400 1 

250 4.9 3.2 1.58 

250 12.6 20 1 

10 16 2500 1 

200 30 1225 1 

250 20 4.5 3.16 

2S0 20 12.5 1.82 

250 20 45 1 

250 15 .35 12.5 

250 35 60 1 

250 72 44 1.22 

200 80 1050 1 

2S0 63 2400 1 

200 32 450 1 

250 44 72 1 

2S0 290 2 15.9 

200. 40 1000 1 

2S0 140 300 1 

200 1225 30 7.1 

200 1050 80 4.08 

200 1000 40 2.23 

200 855 1080 1 

100 215 1850 1 

200 450 32 5 

200 1850 3.8 24.5 

250 2400 63 9.1 

100 1850 215 3 

200 3400 3.7 40 

10 2500 16 35 

Sec. 

12.5 

15.9 

1.58 

3.16 

24.5 

40 

1 

1.82 

35 

7.1 

1 

1 

1 

1 

1 

'1 

4.08 

9.1 

5 

1.22 

1 

2.23 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

Schem. 
PC/P 

20/9 

20/
9 

5/11 

5 

10 

10 

5/11 

5 

10 

,0/, 

5 

5 

5 

20/ 9 

S/11 
,7 

6 

5/
" 10/, 

7 

20/
9 

2/3 

5 

10/
1 

6 

2/3 

6 

10
/ 1 

10/
1 

10 

5/11 

10/1 

10 

10 

13/ 12 

Arrange 
PC/P 

E/C 

E/C 

E/D 

E 

E 

E 

E/D 

E 

E 

E/~ 
E 

E 

E 

E/C 

E/D 

E 

E 

E/D 

E/A 

E 

E/C 

E/B 

E 

E/A 

E 

E/B 

E 

E/A 

E/A 

E 

Yo 
E/A 

E 

E 
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1 10-36 
2 30-34 
3 11-26 
4 6-32 
5 37-38 
6 7-35 
7 21-31 
8 24-28 
9 1-16 

10 3-23 
11 15 
12 9-14 
13 5-13 
14 4-8 
15 17 
18 25 
18 20-33 
20 19-27 
21 29 
22 18-22 



so, PC-so, SO-P 
Performance Characteristics 

TYPES 
SO-Open frame type with flexible leads. 

PC-SO - Printed circuit board mounting 
open frame (new item). 

SO-P - Hermetically sealed type to com­
plete MIL-T-27D Specs, Grade 5, Class R. 

NOTES 
ON PERFORMANCE CHARACTERISTICS 

• To present the widest range of appli­
cation, matching impedance values are 

listed in order of increasing impedance 
value without regard to the traditional 
designation of primary or secondary 
winding. 

• The primary and secondary winding 
can be used arbitrarily as the input or 
output. 

• Impedance values written one above 
the other indicate a range of matching 
impedances over which the parts will 
give satisfactory performance as long 
as the impedance ratio is maintained. 

AUDIO 

• Impedance values separated by a slash 
indicate the series and parallel con­
nected impedance value of the wind­
ings. 

• PC-SO Types have terminal arrange­
ments that permit the connection of 
series or parallel windings by bridging 
adjacent terminals (see Fig. 14). This 
eliminates unwanted cross overs on 
the PC board when split is available. 

(E.T. is the maximum voltage, time prod­
uct for a single pulse applied to the 
winding.) 

PIN ARRANGEMENT (Pins not used are removed. These are Indicated by UX.") 

• x x • 
1 2 

FIG. A 

3 
o 

-

. ~jll[) 
FIG. 1 

.

1 • :I~· 5 2~1 6 
I· 7. 

3 • 
4---: 8 : 

FIG. 6 

SO-p 
1-'""1 MAX., 

~2:;:~~2 -L-. _ _1 
~ -.--

FIG. B 

~.:j t=: ~ 
;: ::3 r=:-' 

FIG. 7 

:~. 
3 • 

4 
FIG. 12 

so 

-.---­
% MAX. 

o 0 x 0, 
1 2 3 

-I- +- -
4 5 ° Jt )( 0 

FIG.C 

FIG.3 

1]. E: 
• 6 

2 E7 
-8 

FIG. 8 

FIG. 13 

~-"""-I-"'" 

% MAX •. 

4 

WEIGHT: .03 LBS. 
LEADS: 4" LONG 
FINISH: BLACK 

O. 0 )( 

1 2 3. 
+ 

7 6 5 4 
•• 0 • 

FIG. D 

FIG. 4 . 

'" 

o ·0 0 0 

1 2 3 4 
+ 

5 6 7·8 
o 0 0 0 

FIG. Et 

:~llt: ~]Il() 
FIG. 9 FIG. 10 

FIG. 14 

Va DIA. HOLE 
2 PLACES 

FIG. 20 

.040 DIA. PINS 
AS REQUIRED 
UPT08 

t Pin numbers not shown in schematic will be missing. * On PC-SO-2 and SO-2P, Hi Z and Lo Z are reversed. 
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SSO, pc-sso, SSO-P 
Performance Characteristics 

Inpllt Winding 300 Hz - 20 kHz - Working Volts: 175 Pa8k 

SarllS Connactad 
E.T. Unbal. MaxlmD m Level OCR ±25% Ohms Tllms Ratio ±3% 

T,lpe T~P8 Prodllct DCma Jnrut-M8tclllng Output-Matching T~pa 
o. o. o. Millivolt In mpedance Impedance In Out 

Line SSO PC-SSO SSO-P SIC. Winding Primary (Ohml). SBco~da~(Ollml) DBM M.W. Prl. Sec. Prl. Sec. 

1 18 16 16 1.2 54 3.2 
4.0 

1200 +20 100 .45 70 1 18.1 
1500 

2 10 10 10 1.5 54 3.2 10K +20 100 .65 800 1 5S.5 

3 29 29 29 2.5 26 ~U~~'~o~~:!t" 50~~'2S split" +20 100 1.5 36.2 1 6.11 
600 150 SDIIt" 

4 38 36 36 2.5 26 ~i:g~~'~o~~:!t* 4K/1K S~1It 
51<11.25 sollt 

+20 100 1.5 327 1 17.6 

5 38 38 38 2.5 26 ~~'~~~'~o~rllt" ,~~~~.~~ I:ollt 
+20 100 1.5 600 1 25 

604 t" 
6 9 9 9 3.3 26 16 10K +20 100 2.7 800 1 25 

7 11 11 11 2.5 11 50 sao +20 100 5 50 1 3.16 
60 600 

8 30 3D 30 2.5 11 50/12 split" 500/125 split" +20 100 6.5 36 1 3.16 
60/15 split" 6001150 spllt* 

9 12 12 12 2.5 11 ~~ 1~ +20 100 5.0 90 1 4.45 

10 4 4 4 2.6 11 50 30K +20 100 4.6 2875 1 24.5 

11 6 6 6 2.0 15 60 lOOK 4=?n roo 3.3 3500 1 40 

12 28 28 28 5.5 10 19~}~5s~!'.1;* 19~}~5S~!lll;" +20 100 5.9 6.9 1 1 

13 44 44 44 1.2 0 ~gg~~g :gm:t ~gg~g +7 5 4.1 3290 1 31.6 

14 34 34 34 10 0 200/50 split" lK/250 split" +20 100 19 102 1 2.23 
240/60 SDIIt" 1200/300 sollt" 

15 3 3 3 7.7 1~ ~~~ ~g~ +20 100 34 2500 1 7.1 

16 14 14 14 4.7 14 200 CT ~~~gf +20 100 22 560 1 7.07 
7 500 CT 

17 39 39 39 7.7 10 200/SO split ~~~~~:~~Ks~~I't +20 100 34 2500 1 7.1 
5 5001125 sollt 

16 26 26 26 5.7 12 4001100 split 40K cr +20 100 43 1900 1 10 
500/125 split 50K cr 

19 43 43 43 5.7 12 ~~~~~~ :~m 40K/l0K split 
50Ki12.5K sollt 

+20 100 43 1900 1 10 

20 29 29 29 5.3 8 500/125 split" 1~i'¥:D~I~Pllt" +20 100 36.2 1.5 6.11 1 
600/150 split" 

21 11 11 11 2.6 3.S 500 so +20 100 50 S 3.16 1 
600 60 

22 30 30 30 2.6 3.5 ~gg~1~~ :gm: ~g~~~·~o~rl!t· +20 100 36 6.5 3.16 1 

23 19 19 19 13 10 500 CT 600CT +20 100 26 70 I 1.1 

24 31 31 31 13 10 500/125 so lit" 600/150 sollt· +20 100 30 42 1 1.1 
25 32 32 32 Hybrid, 3 equal 500 500 cr 500 C1 +14 25 50 50 1:1 :1 

wlndlny 
Center apped- 600 600 cr 600 Cl 50 
Trlfllar 

26 17 17 17 18 8 500 CT 1~~ +20 100 95 800 1 4.48 
600 CT 

27 40 40 40 18 8 500/125 split" 1~~~~:~~ :~m +20 100 98 1200 1 4.48 
600/150 sollt" 

28 19 19 19 15 10 600 cr 500 CT +20 100 70 26 1.1 1 

29 31 31 31 15 10 600/150 so lit· 5001125 sollt" +20 100 40.3 32.9 1.1 1 
30 33 33 33 13 10 6001150 spllt"f SOOCT +20 100 29 42 1 1 
31 46 46 46 15 . 10 600/150 split" 900/225 split· +20 100 43 50 1 1.22 

32 20 20 20 15 11 600 cr 1500 CT +20 100 65 70 1 1.58 

33 35 35 35 13 5 600/1 SO sollt" 2K/500 sollt" +20 100 40 113 1.82 1 
34 27 27 27 6.8 11 600/150 split 4KCr +20 100 47 155 1 2.68 

35 37 37 37 8.5 3.2 600/150 spllt"t 8K CT +10 50 55 484 1 3.65 
36 7 7 7 6.5 2.5 800 20K +20 100 110 800 1 5 

1200 3IlK 
37 15 15 15 8.5 5 800 CT 20K CT +20 100 110 800 1 5 

1200 cr 30K CT 
38 42 42 42 8.5 5 ~gg~~~&:~~I\t §g~~~~5~P~~tllt +17 SO 110 800 1 S 

39 46 46 46 18 8 900/225 spirt- 600/1 SO split" +20 100 50 43 1.22 1 

40 12 12 12 11 3 1000 50 +20 100 5 90 4.45 1 
1200 60 

41 34 34 34 6 lK/25 split" 
1200/300 sDIIt" 

200/50 split" 
240/60 split" 

+20 100 102 19 2.23 1 

t Electrostatic Shield " Blfllar 

SHIELDS-DRAWN HIPERMALLOY SHIELD PROVIDES 20 db SHIELDING 
PC-SSO-SH 2M" Sq x Ya" H 
SSO-P-SH 1" L x l~U' W X lU2" H 

Plnl Ar-
Schamatlc nng.mllnt 

catalol CatalOj 
Pg.2 Pg.2 
PC/P PC/P 

10 F 

10 F 
7 F 

7 F 

7 F 

10 F 
10 F 

7 F 

10 F 

10 F 
10 F 
7 F 

6 F 

7 F 

'ty', F/A 
'Y4 F/c 

7 F 

5 F 

7 F 

7 F 

10 F 

7 F 

14/4 F/c 

7 F 
8 F 

13 F 

7 F 

'14 '1c 
7 F 
6 F 
7 F 

114 F/c 

7 F 

Y11 FIE 

6 F 
10 F 

12j4 F/D 

7 F 

7 F 

10 F 

7 F 
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AUDIO 

Key 

SSO L1na 

2 64,71 
3 15,55 
4 10,68 
5 Pg.24 
6 11,72 
7 36,65 
8 49,60 
9 6,54 

10 2 
11 7,21 
12 9,40 
13 42,74 
14 16,57 
15 37,66 
16 1,45 
17 26,58 
19 23,28 
20 32,46 
21 43,75 
22 47,61 
23 Pg.24 
24 Pg.24 
25 62 
26 18,69 
27 34,50 
28 12 
29 3,20 
30 8,22 
31 24,29 
32 25 
33 30 
34 14,41 
35 33,48 
36 4,51 .~ 
37 35,53 
38 5,52 
39 17,56 
40 27,59 
41 63 
42 38,(f1 
43 19,70 
44 13,73 
45 44,76 
46 31,39 



sso, PC-sso, SSO-P 
Performance Characteristics I~.i 

Inpat Winding 300 Hz - 20 kHz - Working Volts' 175 Peak 

Series Cannactecl Plnl Ar· 
E.T. Unbal. Schamatlc rangamant 

t,lpe T~pa TJPe Pradact DC ma I nvat-Matchlng Oatpat·Matclling Maxlmam Level OCR .... 25% Ohms Tarns Ratio .... 3% Catalog Catlll? 
o. o. o. Millivolt In mpedance Impedence In Out Pg.24 Pg.2 

Line SSO PC-SSO SSO-P Sec. WIDding Primary (Ohms) Secolldary (Ohms) DBM M.W. Prl. Sec. Prl. SBC. PCIP PCIP 

42 13 13 13 3.2 0 1000 200K +7 5 190 4000 1 14.4 10 F 

43 21 21 21 3.2 0 1000 CT 200K CT +7 5 200 4000 1 14.4 14A Fic 

44 45 45 45 3.25 0 1000/250 splitt 200K CT +7 5 200 4000 1 14.4 6 F 

45 16 16 16 22 3 1200 3.2 +20 100 70 .45 18.1 1 10 F 
1500 40 

46 20 20 20 23 7 1.5K CT 600 CT +20 100 70 65 1.58 1 14~ Flc 
47 22 22 22 32 7 1500 CT 10K CT +20 100 300 800 1 2.58 1~4 F/D 1800 CT 12K CT 

48 35 35 35 25 2.5 2K/500 split· 600/150 split· +20 100 113 40 1.82 1 7 F 

49 8 8 8 10 2.2 2K CT 10K +20 100 45 1200 1 2.23 13
/3 FIB 

50 27 27 27 16 2.5 4KCT 600 split +20 100 155 47 2.58 1 5~1 FIE 

51 36 36 36 44 2.6 4K/1K split 12.8/3.2 split· +20 100 327 1.5 17.6 1 7 F 
5K/125 split 16/4 split· 

52 38 38 38 63 2 8K/2K split 12.8/3.2 split· +20 100 600 1.5 25 1 7 F 
10/2.5K split 16/4 spilt" 

53 37 37 37 30 .6 8K cn 600/150 split· +7 50 484 55 3.65 1 6 F 

54 9 9 9 82 2 10K 16 +20 100 800 2.7 25 1 10 F 

55 3 3 3 55 3 10K 200 +20 100 2500 34 7.1 1 10~ FjA 1.5 25K 500 

56 39 39 39 55 3 10K/2.5K split 200/50 split +20 100 2500 34 7.1 1 7 F 
1.5 25K/6.25K split 500/125 split 

57 14 14 14 33 2 10KCT 200 CT +20 100 560 22 7.07 1 14~ F/c 1 25K CT 500 CT 

58 17 17 17 82 2 10K 500 CT +20 100 600 95 4.48 1 13 F 
12K 600 CT 

59 40 40 40 82 4 10K/2.5 split 500/125 split +20 100 1200 98 4.48 1 7 F 
12K/3.0K split 600/150 split 

60 8 8 8 23 1 10K 2KCT +20 100 1200 45 2.23 1 13
/3 jiB 

61 22 22 22 82 4 10K CT 1500 CT +20 100 800 300 2.58 1 12;" Flo 12K CT 1800 CT 

62 25 25 25 60 1 10K CT 10K splitt +20 100 560 650 1 1 
5,Al FIE 12K CT 12K splitt 

63 41 41 41 60 1 10K/2.5K split 10K/2.5K split +20 100 560 650 1 1 7 F 
12K/3.0K split 12K/3.0K split 

64 2 2 2 13 .25 10K 90K +15 30 710 3150 1 3 10 F 

65 7 7 7 42 .5 20K 800 +20 100 800 110 5 1 10 F 
30K 1200 

66 15 15 15 42 1 20KCT 800 CT +20 100 800 110 5 1 12/4 Flo 30KCT 1200 CT 

67 42 42 42 42 1 20K/5K split 800/200 split +17 50 800 110 5 1 7 F 
3OK/7.5K split 1200/300 split 

68 4 4 4 64 1 30K 50 +20 100 2875 4.6 24.5 1 10 F 

69 26 26 26 57 .5 40KCT 400/100 split +20 100 1900 43 10 1 5 F 
50K CT 500/125 split 

70 43 43 43 57 .5 40K/l0K split 400/100 split +20 100 1900 43 10 1 7 F 
50K/12.5K split 500/125 split 

71 2 2 2 38 90K 10K +15 30 3150 710 3 1 10 F 

72 6 6 6 79 .5 lOOK 60 +20 100 3500 3.3 40 1 10 F 

73 44 44 44 40 0 lOOK crt 100/25 split +7 5 3290 4.1 31.6 1 6 F 
200K crt 200/50 split 

74 13 13 13 48 0 200K 1000 +7 5 4000 190 1 14.4 10 F 
75 21 21 21 48 0 200K CT lK CT +7 5 4000 200 14.1 1 14/. Fic 

76 45 45 45 48 0 200K Crt 1K/250 split +7 5 4000 200 14.4 1 6 F 

t Electrostatic Shield • Bltllar * Secondary Is not split for SSO-25 
Magnetic Shields on Catalog page 22 
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AUDIO 

Key 

SSO L1De 

2 64,71 
3 15,55 
4 10,68 
5 Pg.24 
6 11,72 
7 36,65 
8 49,60 
9 6,54 

10 2 
11 7,21 
12 9,40 
13 42, 74 
14 16,57 
15 37,66 
16 1,45 
17 26,58 
19 23,28 
20 32,46 
21 43, 75 
22 47,61 
23 Pg.24 
24 Pg.24 
25 62 
26 18,69 
27 34,50 
28 12 
29 3,20 
30 8,22 
31 24,29 
32 25 
33 30 
34 14,41 
35 33,48 
36 4,51 
37 35,53 
38 5,52 
39 17,56 
40 27,59 
41 63 
42 38,67 
43 19,70 
44 13, 73 
45 44, 78 
46 31,39 



sso, PC-sso, SSO-P 
Performance Characteristics 

INDUCTORS 

SSO-5 50 Hys at 1 rna DC, 4400 ohms DC res. 

SSO-23 8 Hys at 2 rna DC, 4 Hys at 5 rna DC, 650 ohms 

S80-24 3.5 Hys at 2 rna DC, 1.5 Hys at 5 rna DC, 160 ohms 

PC-SSO-S Split Series: 100 Hys @ 0 rna DC, 50 Hys @ 1 rna DC, 4400 ohms 
SSO-5P Parallel: 25 Hys @ 0 rna DC, 12 Hys @ 2 rna DC, 1100 ohms 
PC-SSO-23 Split Series: 8 Hys @ 2 rna DC, 4 Hys @ 5 rna DC, 600 ohms 
SSO-23P Parallel: 2 Hys @ 4 rna DC, 1 Hy @ 10 rna DC, 150 ohms 
PC-SSO-24 Split Series: 3.5 Hys @ 2 rna DC, 1.5 Hys @ 5 rna DC, 160 ohms 
SSO-24P Parallel: 0.9 Hy @ 4 rna DC, 0.4 Hy @ 10 rna DC, 40 ohms 

MIL-PART NUMBER DESIGNATIONS 
Type No. Designation Type No. Designation Type No. Designation 
SSO-1P M27/167-02 SSO-10P M27/167-20 SSO-19P M27/167-07 
SSO-2P M27/167-32 SSO-11P M27/167-05 SSO-20P M27/167-17 
SSO-3P M27/167-01 SSO-12P M27/167-14 SSO-21P M27/167-41 
SSO-4P M27/167-35 SSO-13P M27/167-40 SSO-22P M27/167-29 
SSO-5P TF5R20ZZ SSO-14P M27/167-25 SSO-23P TF5R20ZZ 
SSO-6P M27/167-38 SSO-15P M27/167-34 SSO-24P TF5R20ZZ 
SSO-7P M27/167-33 SSO-16P M27/167-16 SSO-25P M27/167-30 
SSO-8P M27/167-28 SSO-17P M27/167-26 SSO-26P M27/167-36 
SSO-9P M27/167-22 SSO-18P M27/167-23 SSO-27P M27/167-18 

Pri. Sch. 
Blk 
Blk 
Rd 
Gn 
Rd 
Blue 

16/ 
/15 

16/ 
/15 

16/ 
/15 

Type No. Designation 
SSO-28P M27/167-03 
SSO-29P M27/167-04 
SSO-30P M27/167-06 
SSO-31P M27/167-08 
SSO-32P M27/167-11 
SSO-33P M27/167-09 
SSO-34P M27/167-15 
SSO-35P M27/167-10 
SSO-36P M27/167-19 

PIN ARRANGEMENT (Pins not used are removed. These are indicated by "x.") 

FIG. A FIG. B FIG. C FIG. D 

(]llth !111[ :]IIE! ~~IIE! ~~ ~~ 
I ~. :IG. E1~. 

~~: -6 rtJ2-
33: 7 5: 3 

4·- _I 8 4 

AUDIO 

Pin Diag. 

F/ 
/A 
F/ 
/A 
F/ 
/A 

Type No. Designation 
SSO-37P M27/167-12 
SSO-38P M27/167-21 
SSO-39P M27/167-24 
SSO-40P M27/167-27 
SSO-41P M27/167-31 
SSO-42P M27/167-13 
SSO-43P M27/167-37 
SSO-44P M27/167-39 
SSO-45P M27/167-42 

• FIG. Ft _ 3 

~:~ 1~ E: 
7~ 23 E-~ 

...I 8 
8 

FIG. 1 FIG. 2 FIG. 3 FIG. 4 FIG. 5 FIG. 6 FIG. 7 FIG. 8 

FIG9 FIG. 10 

SSO-p r% MAX., 

r-~ 1,1_ ~_ 1/32 
~2 t r-

FIG.11 FIG. 12 

f 8 0 

1Jf6 MAX. ----;:;:. 
, 0 0 

WEIGHT: .02 LBS. 
LEADS: 4" LONG 
FINISH: BLACK 

tPin numbers not shown in schematic will be missing 

FIG. 13 FIG. 14 

SSO-CH 

~~ 
FIG. 15 

PC-SS~ 

.040 DIA. PINS 
AS REQUIRED 
UPT08 

;~ 
5 -

FIG. 16 
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Linear Standard™ 
Audio Transformers 

LINEAR STANDARD 

AUDIO 

APPLICATIONS 
L$-IO 

~ ,i:f:t~~ , 
High shielding die cast cases 
Top and bottom mounting 

High fidelity, broadcast requirements , low distortion, 
high efficiency. 

G · TAP 
F 

-;"-"''''' 
-~~., :::-

1111 J Clse No: A B C D E 

LS·l 31f. 2'/. ~ 2J{6 1'K, 
l S·Z 4t(, 3'h % 31M, 2'J{, 
l S·3 5'M, 5 4'M, 5». % 

;.~~." 

LOW IMPEDANCE TO GRID AND MIXING AND MATCHING TRANSFORMERS 

i I 

i I 

HYBRID AND REPEAT COILS 

30·20,000 

PLATE CRYSTAL PHOTOCELL AND BRIDGING TO LINE TRANSFORMERS • • • 
Type No. ApplicaUon Primary Impedance Secondary Impedance 
LS·27 Single pI. 10 multiple lin~ 15,000 ohms 50. 125/150, 200/250, 

333, 500/600 -
lS·50 Sing le pI. to mu ltiple line 15,000 ohms 50 . 125/150. 200/250, 

333, 500/600 
LS-51 Push pull low level pI. to multiple line 30,000 ohms plate to plale 50. 125/150. 200/ 250, 

333, 500/ 600 
LS·15D Bridging from 50 to 500 ohm line 10 line 4,000 ohms, bridging 50, 125/ 150, 2001250. 

333, 500/ 600 
LS·151 Bridging 110m 50 10 500 ohm line 10 line 16,000 ohms, bridging SQ, 125/ 150. 200/250, 

333, 500/600 

HIGH LEVEL MATCHING TRANSFORMERS 

OUTPUT TRANSFORMERS TO LINE AND VOICE COIL 

Type ND. Prima ry will match Iypical tub es Primary Impedance Secondary Impedance 
LS·54 Pusll pull 6AOS, 6V6, 6l6. 5881 8,000 ohms 30, 20,15 , 10,7.5,5,2.5, 1.2 
LS·55 Push pull 3008. Sl S's, 6AS7G. 5,000 ohms plate to plale and 500.333,250/200.125,50.30, 

6080,7027,7581,7355.7868 3.000 ohms plale 10 plate 20.15. 10, 7.5, 5, 2.5, 1.2 -
LS·61 Push pull triode: 6AS7G. 6080. 10 .000 ohms plale to plate and 500. 333. 250/ 200, t25, 50, 30, 

6l6. 5881, KT·S6. 807, 1614 6,000 ohms plate 10 plate 20. IS, 10. 7.5, 5, 2.5, 1.2 
lS·63 Same as above 10,000 ohms plate to plale and 30,20. IS, la, 7.5. 5, 2.5. 1.2 

6.000 ohms plale 10 pla te 

l S·35 El·34 in A8-feedback 5.000 ohms CT 43% screen taps 4. a. 16 
l S-667 Push pu ll Iransis tors class B a ohms split 4. 8, 16 

(2N277 or equivalent) 

The values of unbalanced DC shown Will effect approx imately 1.5 db loss al 30 Hz. 
, Comparison (II hum balanced unit with shielding to normal uncased type. a ... Multiple alloy magnetic shields. 
t High electrostatic shielding. 

.... , db /rom 

30-15,000 

10·40,000 

10·40,000 

7·50,000 

7-50,000 

...... , db hom 

7-50,000 

7·50.000 

7·50 .000 

7·50.000 

7-50.000 

7·50.000 

F G H 

'XJ 6·32 Fl. 
V. 8·32 2J/ . 

'M, 10·24 ,.. 

m, 

+16 - 92 db·Q 

hl~tlv e ' Unbal. DC 
Max. Level H.m in Primary 

200 mw - 74 db B m, 
ZOO mw - 74 db Om, 

250 mw 7-1 db 1 m, 

200 mw 74 db 1 m, 
400 mw - 74 db 1 m, 

Relitlve" Unbal . DC 
Max. level H.m in Primary 

20 walls 

20 watts -- --
20 watts -- --
20 watts -- --

35 watts -
50 watts -- - -
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Weight 

3 lbs. 
7.51bs. 
151bs. 

LS-l 

Cu e 
No. 

lS-l 

lS·' 

lS·' 

l S· ' 

LS-l 

Cau 
No . 

lS-2 

lS·2 

lS·2 

lS·2 

l S-3 

lS-3 



Military Style 
Audio Transformers 

MS AUDIO TRANSFORMERS 
Type No. MS No. MIL Part No. 

W-783 90000-A M27/3-oiA 

W-784 90001-A M27i14-01 'A 

W-785 90002-A M27/5-01A 

W-786 90003-A M27/6-01A 

W-787 90004-A M27!7"01A 
W-788 90005-A M27/ 8-01A 

W-789 90006-A M27/9-01A 

W-790 90007-A M27/10-01A 

W-791 90008-A M27/11-01A 

Military Style 

PACKAGING Hermetically sealed . Metal 
encased. 

MIL SPECS To complele MIL-T-27D 
Specs. Grade 4, Class R. 

FREQUENCY RESPONSE 300 Hz to 10 
kHz, ±2 db. 

Appllcallon Pri. Ohms 

PP Plates to PP Grids 10K CT 

Une 10 V C 600/150 split 

Lin. 10 PP Grids 600/ 150 split 

Line to Line 600/ 150 split 

Plat. 10 Lin. 7600/4800 

Plat. to V C 7600/4800 

PP Plates to Line 15K CT 

PP Plates to Line 24K CT 

PP Plates to Line 60K CT 

Power Transformers 

PACKAGING Hermetically sealed, Metal 
cased. 

MIL SPECS To complete MIL-T-27D 
Specs. 
FILAMENT, POWER AND PLATE Trans­
former primaries are 105 / 115/ 125 V. 

No. MSNo. MIL Part No. 

MS90026-2 M27136-01 

II~.-'· 
AUDIO 

SHIELDING Electrostatic shielding pro­
vided on W-765 and W-786. 

NOTE Secondaries of W-7B3 are center 
tapped, providing 90K CT to 22.SK CT 
MIL AJ CASE 1%" x 1%" x 2%/1 H. 
Weight 0.6 Ibs. 

Pri. ma DC Sec. Ohms Level 

10 Unbal 90K/22.5K split 15 dbm 

4/8/16 2W 

135K CT 15 dbm 

600/ 150 split 15 dbm 

40 Unbal 600/ 150 split 2W 

40 Unbal 4/8/ 16 2W 

10 Unbal 600/ 150 split 2W 

20 Bal 600/150 split 1W 

20 Bal 600/150 split .5W 

POWER 

54/66 Hz. Current ratings for high vo ltage 
secondaries are DC, choke input filter. 
For condenser input, reduce current to 
70% of rated values. The -2 after MS No. 
indicates Grade 4 (ruggedized) . All units 
are electrostatically shielded. 

MIL Case 

HA 
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TPC Series 

115/230 V., 50/60 Hz 
Plug-In IC Power Transformers 

APPLICATIONS The TPC Series of plug­
in power transformers is ideally suited 
for low-voltage, high-current Ie feed ap­
plications. These units are also recom­
mended for use in full-wave centertap 
and full-wave bridge rectifier circuits. 
MIL SPECS To complete MIL-T-27D 
Specs, Grade 5, Class S. MIL Type No. 
TF5S03ZZ. 
RATINGS Based on approximately 20% 
regulation from no-load to full-load RMS 
conditions. 

Series 
Connected Input 
Join 2 and 3 for 230-volt 
Input 50/ 60 Hz 

Paraltel 
Connecled Input 
Join 1 and 3, 2 end 4 for 
11 S-volt Input 50160 Hz 

1 
B 

l~ I , 2 3 4 I 
U U U II 

Power A B C 
Rating Max. Max. ±.O20 
1.7 VA 1.50 1.25 .15 
5.3 VA 1.75 1.50 .15 

12.0 VA 2.00 1.75 .15 

Type No. 

TPC-10-170 
TPC-12-135 
TPC-16-110 
TPC-24-70 
TPC-26·60 
TPC-34-50 
TPC·40-40 
TPC-120-14 

TPC-10-530 
TPC-12-420 
TPC-16-330 
TPC-24-220 
TPC-28-190 
TPC-34-155 
TPC-40-130 
TPC-120-45 

TPC-10-1200 
TPC-12-950 
TPC-16-750 
TPC-24-500 
TPC-28-430 
TPC-34-350 
TPC-40·300 
TPC-120-100 

D 

413 /1 6 
(2PLl 

Max. 

2.125 

2.375 

2.875 

Seri .. Connecled 
Output: 

Join 6 and 7 (CT) 
Max. 

Power Secondary Secondary 
Rating VoUage Current 
(VA) (volls) (mA) 

1.7 10CT 170 
1.7 12 CT 135 
1.7 16 CT 110 
1.7 24 CT 70 
1.7 26 CT 60 
1.7 34 CT 50 
1.7 40 CT 40 
1.7 120 CT 14 

5.3 10 CT 530 
5.3 12 CT 420 
5.3 16 CT 330 
5.3 24 CT 220 
5.3 28 CT 190 
5.3 34 CT 155 
5.3 40CT 130 
5.3 120 CT 45 

12.0 10 CT 1200 
12.0 12 CT 950 
12.0 16 CT 750 
12.0 24 CT 500 
12.0 28 CT 430 
12.0 34 CT 350 
12.0 40 CT 300 
12.0 120CT 100 

G 

5 6 7 8 

E 

o 

F G H 
E Max. ±.O32 ±.O10 

1.750 1.344 1.00 .60 

2.000 1.469 1.10 .75 

2.375 1.625 1.30 .75 

II~ •• 
POWER 

Parallel Connecled 
Outpul: 

Join 5 and 7, 6 and 8 
Max. 

Secondary Secondary 
Vollage Current 
(voUs) (mA) 

5 340 
6.3 270 
6 220 

12 140 
14 120 
17 100 
20 80 
60 26 

5 1060 
6.3 840 
8 660 

12 440 
14 380 
17 310 
20 260 
60 90 

5 2400 
6.3 1900 
8 1500 

12 1000 
14 860 
17 700 
20 600 
60 200 

J Weight, 
Typ. lb. 

.20 .20 

.25 .32 

.25 .58 
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400 Hz Power Transformers 
Low Profile MIL·T·27 Grade 5 Class S 

FP Series 

SCHEMATICS 

FP-Ol1 
FP-012 
FP-013 

FP-021 
FP·022 
FP·023 

DIMENSIONS 

Case Width "An 
Type ± .03 in. 
No. (±.76mm) 

FP·Oll 1.24 sq. (31049) 

FP·021 1.24 sq. (31049) 

FP-031 1.24 sq. (31049) 

FP-012 1.75 sq. (44045) 

FP-022 1.75 sq. (44045) 

FP·032 1}5 sq. (44045) 

FP-013 2.25 sq. (57.15) 

FP-023 2.25 sq. (57.15) 

FP·033 2.25 sq. (57.15) 

Case Height 
±.045 In. 

(±1.14mm) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

.62 (15.7) 

APPLICATION Offering significant cost 
and size advantages over competitive 
low-voltage, high-current toroids, FP 
Series 400 Hz power transformers are 
wide applicability types which will fit 
many modern circuit needs. 

RATINGS Three power levels are avail­
able: 10, 20 and 30 watts, Within each 
power rating, three different winding and 
secondary tap arrangements are pro­
vided to cover a total voltage range from 
2 to 30 volts. Since performance specifi­
cations are based on maximum-voltage, 
full-winding use, slight power derating is 

SPECIFICATIONS 
Power Primary 

MIL Rallng Vollage 
Type No. Part No. (Watts) (Volts) 

FP·Oll M27/325·01 10 115 
FP-021 M27/325-02 10 115 
FP·031 M27/325-03 10 115 
FP-012 M27/32S-04 20 lIS 
FP-022 M27/32S-0S 20 115 
FP-032 M27/32S-06 20 lIS 
FP-013 M27/32S-07 30 115 
FP-023 M27/32S-06 30 115 
FP-033 M27/325-09 30 115 

POWER 

required when employing lower voltage 
taps, to keep current density normal. 

CONSTRUCTION FP transformers feature 
a semi-toroidal, hum-bucking, self-shield­
ing construction. Integral electrostatic 
shields are terminated in two unique 
mounting tabs. The units are of a low­
profile design - .62 inches high - to fit 
"sandwich board" shallow drawer re­
quirements. "PC" terminal types on all 
units. 
MIL SPECS To complete MIL-T-27D spe­
cifications. MIL Type No. TF5S03ZZ. 

Secondary Vollages Weight 
(Volts) Lb. (Gm •. ) 

2.3,4: 5, 6, 7,6,10 .125 (56.7) 
4,6,6,10,12,14,16,20 .125 (56.7) 
6,9,12,15,16,21,24,30 .125 (56.7) 
2, 3, 4, 5, 6,7, 6, 10 .25 (114) 
4,6, 6,10, 12,14,16,20 .25 (114) 
6,9,12, IS, 16, 21, 24,30 .25 (114) 
2, 3,4, S,6, 7,6,10 .36 (172) 
4, 6,6,10, 12,14, 16,20 .36 (172) 
6,9,12,15,16,21,24,30 .36 (172) 

FP·031 
FP·032 
FP-033 

~ASq._ 
.016 x .040 .25 

rCl 
/(.406 x 1.016) ±.03 .62 ±.045 

1~·35 (15.7 , . ±0.7~ ) ±0.76) 

__ --, 4 to 3f·V .032 
(.8121 

] - - - " ..:::: 
115~ ]111 5 9V 

<0, ",'3~[l:: 

Terminal SpaCing Tab Width 
"8" ±.OO5In. "C"±.02In 

(±.12mm) (±.SOmm) 

.200 (5.06) .36 (9.65) 

.200 (5.06) .38 (9.65) 

.200 (5.06) .38 (9.65) 

ADO (10.16) .38 (9.65) 

ADO (10.16) .36 (9.65) 

.400 (10.16) .36 (9.65) 

.600 (15.24) .50 (12.7) 

.600 (15.24) .50 (12.7) 

.600 (15.24) .50 (12.7) 

.032 
(.812) 

Tab Spacing 
"D" ±.01 in. 
(±.2Smm) 

1.126 (26.65) 

1.128 (28.65) 

1.126 (28.65) 

1.625 (41.27) 

1.625 (41.27) 

1.625 (41.27) 

2.132 (54.15) 

2.132 (54.15) 

2.132 (54.15) 

I 

j 

1 3 2 8 

+ 

4 5 7 • - -

I~ E I>-

- B .... ~ BO-

A B 
±.03In. ± .OOS In. 

(±0.76mm) (±0.12mm) 

1.24 (31 .49) .200 (5.06) 

1.24 (31049) .200 (5.06) 

1.24 (31049) .200 (5.06) 

1.75 (44045) .400 (10.16) 

1.75 (44045) ADO (10.16) 

1.75 (44045) ADO (10.16) 

2.25 (57.15) .600 (15.24) 

2.25 (57.15) .600 (15.24) 

2.25 (57.15) .600 (15.24) 

.8~O 
:::.010 
(2.320 0 

±0j"l I -
= 
.30 

::.03 

(8.38 ±0.76) 

C 0 E 
±.02In. ±.010 In. ±.005 In. 

(±O.SOmm) (+0.25mm) (±0.12rrim) 

.36 (9.65) 1.126 (26.65) .300 (7.62) 

.38 (9.65) 1.128 (26.65) .300 (7.62) 

.36 (9.65) 1.126 (26.65) .300 (7.62) 

.36 (9.65) 1.625 (41.27) .350 (6.69) 

.36 (9.65) 1.625 (41.27) .350 (6.89) 

.36 (9.65) 1.625 (41.27) .350 (6.69) 

.50 (12.7) 2.132 (54.15) ADO (10.16) 

.50 (12.7) 2.132 (54.15) ADO (10.16) 

.50 (12.7) 2.132 (54.15) ADO (10.16) 
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l 

Universal Transistor 
Supply Transformers 

INCLUDING MET'" SERIES 
Primary 115 Volts , SO/SO Hz Nominal 
Secondary Volts, 8.25 to 40.5 

Primary 115 Volts, SO/SO Hz Nominal 
Secondary Volts, lS.5 to 81 

H-965 HA 

PACKAGING Hermetically sealed. Drawn 
metal case to MIL Grade 4. 

MIL SPECS To complete MIL-T-27D 
Specs. MIL Type TF4S03 plus two letter 
case code. H-91 5 Is qualified as M271 
184-01. H-935 is qualified as M2711S7-01. 
H-925 is qualified as M2711S6-01. 

NOTES: Chari below shows the sec­
ondary AC voltages avai lab le, and the 
approximate DC vo ltages resulting. in 
typical capacitive filter silicon rectifier 
circuits (at the indicated currents). Since 
the capacitor following the rectifier af­
fects the DC, voltage values used (in 
1000 mfd) are shown in parenthesis () 
after each current rating. 

Primary taps can modify nominal AC 
vo ltages by - 6%, +6%, and +12%. 

Primary 115 Volts, 400 Hz Nominal 
Secondary Volts, 8.25 to 40.5 

MIL Industrial 
Type No. DC Range DC Range 
MET-445 6V-.6A 10 6V-.75A 10 

53V-.2A 53V-.25A 
MET-455 6V-1.2A 10 6V-l .25A 10 

53V-.4A 53V-.48A 
MET-465 6V-3A 10 6V-3.8A 10 

53V-1A 53V-l.2A 
MET-475 6V-7.5A 10 6V-9A 10 

53V-2.5A 53V-3A 

Primary 115 Volts, 400 Hz Nominal 
Secondary Volts, 16.5 to 81 

MET-495 

MIL 
Case 
AH 

AJ 

FA 

HA 

AJ 

DC OUTPUT FOR 8_2S- TO 40.S-VOL T SECONDARIES 

U TC TYPE NO. 
H·9 15 MET-<l6 5 
H-925 MET-<l75 
H- 935 ME T-4 45 
H - 94 MET - .:l ~5 
H - 95 
H - 96 

') ~ :B. 25V 2 12V 
7 

~
B 

3 12V 

4 1~8 .25V 

POWER 

UTC TYPE NO. 
H - 96 5 MET- 4 95 

') ~~16.5V 2 2AV 
7 

~
B 

3 24V 
9 ,6.5V 

, 10 

PRI 2 · 4 115V NOM OU TPUT 
1- 4 11 5V - 6°10 OUTPuT 
1-3 11 5v +6% OUTPU T 
2-3115VtI2% OUTPUT 

DC Output for 16.5- to 81-Volt 
Secondaries 

DC Current in Amperes 
(Capacitance in 1000 mid 

Nominal Approx. h .... ,::i";:Pc:a"'re::;"::;lh"'es"'e:;,S)c"".,... 
AC DC 60-Hz Type 1400-HZ Type 

Vollage Vollage H-965 MET-495 

Full Wave Bridge Silicon Rectifier 
16.5 12 1.5 (.5) 0.6 (.06) 
24 24 1.25 (.5) 0.5 (.06) 
33 36 0.75 (.25) 0.3 (.06) 
40.5 48 1.0 (.25) 0.4 (.06) 
48 50 0.65 (.125) 0.26 (.04) 
57 68 0.60 (.125) 0.24 (.04) 
64.5 82 0.55 (.125) 0.22 (0.4) 
81 106 0.50 (.125) 0.20 (.04) 

Full Wave CT 

33CT 13 1.15 (.5) 0.46 (.06) 
48CT 24 0.90 (.25) 0.36 (.06) 
81 CT 48 0.75 (.25) 0.30 (.06) 

DC Current in Amperes (Capacitance in 1000 mid in Parentheses) 

I I 60-Hz Types I 400-Hz Types Nominal Approx. 
AC Vollage DC Vollage 1H-925 j H-935 j H-94 1 H-95 I H-96 I MET-445 I MET-455 I MET-465 I MET-475 H-915 

Full Wave Bridge Silicon Rectifier 

8.25 6 .065 (.2) .22 (.2) 1.2 (2) 3.0 (2) 7.5 (4) 18 (12) .6 (.5) 1.2 (.5) 3.0 (.5) 7.5 (1) 

12 12 .055(.2) .18 (.2) . 1.0 (2) 2.5 (2) 6.0 (4) 15 (12) .5 (.5) 1.0 (.5) 2.5 (.5) 6.0 (1) 

16.5 18 .035 (.2) .11 (.2) .6 (1) 1.5 (1) 3.7 (2) 9 (6) .3 (.25) .6 (.25) 1.51.25) 3.7 (.5) 

20.25 24 .042 (.2) .14 (.2) .8 (1 ) 2.0 (1) 5.0 (2) 12 (6) .4 (.25) .8 (.25) 2.0 (.25) 5.0 (.5) 

24 25 .027 (.2) .09 (.1) .52 (.5) 1.3 (.5) 3.5 (1) 8 (4) .26 (.15) .52 (.15) 1.3 (.15) 3.5 (.25) 

28.5 34 .025 (.1) .085 (.1) .48 (.5) 1.2 (.5) 3.0 (1) 7.5 (4) .25 (.15) .48 (.15) 1.2 (.15) 3.0 (.25) 

32.25 41 .023 (.1) .08 (.1 ) .44 (.5) 1.1 (.5) 3.0 (1) 7 (4) .22 (. 15) .44 (.15) 1.1 (.15) 3.0 (.25) 

40.5 53 .020 (.1 ) .07 (.1) .40 (.5) 1.0 (.5) 2.5 (1) 6 (4) .20 (.15) .40 (.15) 1.0 (.15) 2.5 (.25) 

Full Wave CT 

16.5 CT 6.6 .055 (.2) .17 (.2) .92 (2) 2.3 (2) 5.5 (4) 13.5 (12) .46 (.5) .92 (.5) 2.3 (.5) 5.5 (1) 

24 CT 12 .040 (.2) .13 (.2) .72 (1) 1.8 (1) 4.5 (2) 11 (6) .36 (.25) .72 (.25) 1.8 (.25) 4.5 (.5) 

40.5 CT 24 .035 (.2) .11 (.2) .60 (1) 1.5 (1) 3.7 (2) 9 (6) .30 (.25) .60 (.25) 1.5 (.25) 3.7 (.5) 

Industnal Rating Mulliply D.C. Currenl By Approx. 1.25 
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Filter 
Inductors 

METAL CASED MOLDED 

II~.;; 
POWER 

PACKAGING Hermetically sealed. H-70 
group - Metal encased. H-l05 group­
molded. 

APPLICATIONS Transistor supply units 
have two windings for wide flexibi lity. 
All are swinging types to enhance power 
su pply regulation. 

CONSTRUCTION Grain-orien ted core 
materials impart highest permeabilities, 
producing exceptionally high inductance 
for size. 

MIL SPECS To complete MIL-T-27D 
Specs. H-70 group (metal cased) Grade 
4, Class S. H-l05 group (molded) Grade 
5, Class S. 

METAL CASED MIL-T-27D RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE 

Ind. @ m. Ind. @ m. Ind. @ m. Ind. @ m. Res. Max. DCV Test V Mil C." 
Type No. Mil Typ. Hy •. DC Hy •. DC Hy •. DC Hy •. DC Ohm. Ch. lnput RMS 

H-70 TF4S04AH 20 20 18 25 14.5 30 10 35 925 350 1000 AH 

H-71 TF4S04FB 20 40 18.5 50 15.5 60 10 70 350 500 2500 FB 

H-72 TF4S04GB 13 70 11.5 B5 9.5 105 7 125 215 500 2500 GB 

H-73 TF4S04HB 11 100 9.5 125 7.5 150 5.5 175 150 700 2500 HB 

H-74 TF4S04JB 11 150 10 170 8.5 195 6.5 215 135 700 2500 JB 

H-75 TF4S04KB 11 200 10 230 8.5 250 6.5 300 90 700 2500 KB 

H-76 M27/174-01 ' 11 200 10 230 8.5 250 6.5 300 85 1500 4500 lB 

H-77 TF4S04MB 10 300 9 350 8 390 6.5 435 60 2000 5500 MB 

H-78 TF4S040A 7 400 6.5 430 6 465 5.5 SOD 4B 2500 7000 OA 

H-164t M27/171-01 451 35 401 75 181 350 91 750 1.2 500 AG 
• (2 Wdg •. ) 11.251 70 101 150 4.51 700 2.251 1.5A .295 

H·166t TF4S04AH 1251 50 801 100 201 500 121 1 A 1.2 500 AH 
• (2 Wdgs.) 311 100 201 200 51 1 A 31 2 A .3 

H-16Bt TF4S04AJ 681 100 521 200 201 1 A 141 2 A .8 750 AJ 
• (2 Wdg •. ) 171 200 131 400 51 2 A 3.51 4 A .2 

H-170t TF4S04GB 1801 125 1401 250 251 1.25A 111 2.5A .6 1000 GB 
• (2 Wdg •. ) 451 250 351 500 6.21 2.5 A 2.71 5 A .15 

H-171t TF4S04JA 91 .75A 51 1.5A 2.21 7.5 A 1.61 15 A .03 1000 JA · (2 Wdgs.) 2.251 1.25A 1.251 3 A .551 15 A .41 30 A .0075 

H-172t TF4S04HA 701 .25A 651 .4A 201 2 A 91 4 A .22 1000 HA 

· (2 Wdgs.) 17.51 .5 A 161 .BA 51 4 A 2.251 B A .055 

H-173t TF4S04KA 801 .5 A 721 .8A 16.51 4 A 8.21 8 A .15 1000 KA 
• (2 Wdgs.) 201 1 A 181 1.6A 4.11 8 A 2.11 16 A .03B 

H-174t TF4S04MB 501 .65A 451 1.3A 101 6.5 A 6.51 13 A .OB 1000 MB 
• (2 Wdgs.) 12.51 1.3 A 11 I 2.6A 2.51 13 A 1.61 26 A .02 

MOLDED 
OCR Test 

Type No. Mil P.rt No. Induclance - Henries @ m. DC Ohms Vall. l W H Mtg. Dim. and Studs Wgt. lbs. 

H-l05 M27/149-01 2.5 @ 25 rna, 2 @ 35 rna, 1.5 @ 45 rna 225 1000 1114 'K. 'K. j{. X 7/, two #4-40 Taps, Olag. .1 

H-l06 M27/159-01 2.25@60ma, 1.75@BOma, 125@ 100ma 110 1000 1% 1K. Pis l K. x 'K. Va Oia. 4 holes .28 

H-1D7 M27/ 160-01 2@ 120 rna, 1.5 @ 160 rna, 1 @ 200 rna 55 2500 2118 13/. p~ 13/4xl1~2 ){, Oia. 4 hole. .9 

H-1D8 M27/ 179-01 2@220ma, l .5@270ma. l @325 ma 35 2500 27/S 2112 2 1~2 2K. X 2K. ~2 X Uz 4 slots 1.7 

H-1D9 t TF5S04ZZ .2@ 125ma •. 025@1.25A •. Ol1 @2.5A .6 750 27/8 2112 21U2 2K. X 2J{. ){, x ~, 4 slots 1.7 
(2wdgs)' .055@ 250 rna, .00625 @2.5A, .0027@5A .15 

t Spilt winding in series, , Split winding in parallel , t Rated in millihenries, , Terminals opposite mounting, 
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" 

400 Hz 
Transformers 

PACKAGING Hermetically sealed. DO-T's 
and MET's metal encased. H-101 group 
- molded. 

Molded Types, 
Grade 5 

H-118 
H-148 
H-149 

H-l0l 
thru 
H-l04 

Metal Encased 
Types, Grade 5 
DO-T 400™ Series 
MIL TYPE TF5R03ZZ 

Kl' Dia. x l3s'l' 
Weight 1/ 10 oz. 

METTM Series 

POWER 

APPLICATION Transistor/ filament and 
isolation . 

MIL SPECS To complele MIL-T-27D 
Specs. DO-T's: Grade 5, Class R. MET's: 

SHIELDING All isolation transformers 
electrostatically shielded. 

Grade 4, Class S. Molded units: Grade 5, 
Class S. 

Primary: 105/115 Volts 380-1000 Hz 
Secondary' 6 3 VCT 2500V RMS Tesl 

Type No. MIL-Type Sec. Amp. 

H-l0l TF5S03ZZ 3.5 

H-l02 M27/202-01 5.5 

H-l03 M27/15B-01 10 

H-l04 M27/201-01 25 

H-l0l Ihru H-l04 mounted by 4 holes .1570 

500V RMS TEST 

Type No. H-118 

Application Supply 

Lin. 

1% 

1% 

2)\, 

21/8 

Win. H In. Mig. Dim. WI. Lbs. 

12J{2 2 1V, x111, .3 

2 21/4 lV8 X1J!2 .44 

2118 21/2 1'K,x1 'K, .B 

21/2 3U2 2J(a x 11?-!2 1.5 

H-148* H-149 

Isolation Supply 

Primary 105/115V 3BO-1000 Hz 1 05/115V 400 Hz 2BV 3BO-1000 Hz 

Secondary 6.3V GT - .3A 115V GT-.02A 1) 6.3V-.OBA 
2) 6.3V-.OBA 

12.6V-.OB~; 
6.3V-.16A 

MIL-Type TF5S03ZZ TF5S03ZZ TF5S03ZZ 
Case Type 
(5 •• pgs. 21 & 24) SO-#P SO-#P SSO-#P 

• Series Connected. t Parallel Connected. "* ELECTROSTATICALLY SHielDED. 

Type No. Application Primary Secondary Raled Heat Rise 

00·T400 

00-T410 

00-T415 

00-1420 

00·T430 

00·T440 

OD-TSH 
00-TSH2 

Type No. 

MET-400* 

MET-405* 

MET-410 

MET-420 

MET-430~ 

Isolation transformer 2BV, 400 Hz 6.3V@60mA 

Isolation transformer 2BV, 400 Hz (2 sees.) 
6.3V@30mA, 
6.3V@30mA 

Isolation transformer 28V, 400 Hz (2 sees.) 
12.6V@15mA, 
12.6V@15mA 

Electrostatically shielded 2BV, 400 Hz 
isolation transformer 

2BV@10mA 

3-watt autotransformer 28V, 400 Hz 12.6V - 0-
12.6V@120mA 

3/4 -watt autotransformer 28V, 400 Hz 6.3V-0-
6.3V@60mA 

Drawn Hipermalloy shields provide 20 to 40 dB shielding, each. 
See Catalog page 10 for dimensions. 

MIL Prl. Sec. Amps, Amps Sec. Test 
Typ. Volt Volts (MIL) (Industrial) Volts RMS 

TF4S03AH 115 GT .06 .072 1000 
380-1000 Hz 115 GT .06 .072 
105/115/125V 230' .06 .072 

1151 .12 .144 
TF4S03EA 115 GT 0.2 .24 1000 
380-1000 Hz 115 GT 0.2 .24 
105/ 115/ 125V 230' 0.2 .24 

1151 0.4 .48 
TF4S03VY 6.3 0.6 .75 500 
115V, 400 Hz 
TF4S03AH 6.3 GT 2 2.5 1500 
380-1000 Hz 
105/ 115/125V 
M27/1 BO-01 12.6 GT 2 2.5 1500 
400 Hz 12.6 2 2.5 
57.5,99.6,115V 

• Series Connected. t Paraliel Connected. * ELECTROSTATICALLY SHIELDED. 
'Two MET-430's Scolt connected provldo 26 volt two phase from 115 V. three phase 400 Hz Input. 

400 G 

400 G 

400 G 

400 G 

400 G 

400 G 

MIL 
Case 

AH 

EA 

RG-25 
(Pg.14) 

AH 

FA 
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Supply and Ultrashielded 
Transformers 
ALL HERMETICALLY SEALED, ali 10 complete MIL-T-27D Specs. 

POWER 

Transistor I Filament 
Supply 
Transformers 

Primary: 105/115/210/220 volts, 50/60 
Hz, excepl H-11 9, H-1 30, H-1 37, H-138, 
(115 V) and H-131 (115/220 V). Ali units 
designed for 50/60 Hz also suited for 
400/ 1000 Hz service. 

H·132 TF4S03JA 

MIL-T-27D RATINGS IN REGULAR TYPE, 
INDUSTRIAL RATINGS IN BOLD TYPE. 

.6 

.6 

HITTM Series Ultrashielded Power­
Line Isolation Transformers 

Transistor Supply 
Transformers 

SIMULATES BATTERY OPERATION FOR 
CRITICAL CIRCUITS REQUIRING EX­
TREME ISOLATION FOR POWER LINE. 

The effect ive capacity coupling between 
primary and secondary windings is less 
th an 0.1 pI. Individu all y terminated 

shields allow maxim um circuit design 
fl exibility to further reduce this minute 
capacitance. Input and output terminals 
are on opposite sides of housing for ex­
cellent line/ load isolat ion. 
MIL-T-27D RATINGS IN REGULAR TYPE, 
INDUSTRIAL RATINGS IN BOLD TYPE. 

Primary 115 V 50/60 Hz, Secondary 115 V. 

Type Power Power Mounting WI. MIL 
No. Watts Walls Max. Case Size Dim. and Studs Lbs. Part No. 

HIT-1 50 •• 4M2 X 4M2 X 3X, h 3% x 3~il l0-32 x Ih long ''h M271235-02 

HIT-15 '" '" 51X, X 5 x 3112 h 4% x 4~6 10-32 x lh long 13 M27/235-03 

HIT-2 '" 20. 51~:x51M1X4 1~zh 4'M. x 41M. 10-32 x If2 long 151'> M271235-04 

HIT-3 40. 480 a x 6'M: x 5'M2 h 7M. x 5% )(,-18 x '''', Iong 3' M27/235-01 

HIT-4 1000 1200 9 x 71h. x 7lJ2 h 8 x 61h X,-18 x 'X. long 6. M27/23S-OS 

Primary 115 V 50/60 Hz (tapped on H-143 
thru H-1 46 fo r dual secondary voltages). 
DC ratings are approximate, based on 
silicon bridge rectifi er (except H-141, 
H-142 also shown F.W.C.T.). Choke input 

DCV is based on 10% voltage drop in 
choke. Condenser va lue, C, is in 1000 
mfd. H-141 , H-1 42, H-147 listi ng under 
"Sees in parallel" is single winding. 

Sec. Sec. Sec. in Parallel Sec. in Series 
Type MIL Pari V A Choke Input Condo Input Choku Input Condo Input MIL Case 
No. No. RMS RMS DeV DCA DeV DCA C oev OCA OCV DCA C 

H-141 M27/ 1S4-01 20 CT .3 16.5 .3 26 .2 .2 EB 
Full wave CT 8 .43 12 .3 ., 

H-142 M27/ 155-01 20 CT .6 16.5 .6 26 .4 .4 EA 
Full wave CT 9 .85 13 .6 1 

H·143 TF4503HA 17/21.5 1., 14/ 17.5 3 18.5/25 2 1 28/ 35 1., 43/ 56 1 ., HA 
17/21.5 1.' 

H·144 TF4S03LA 17/ 21.5 4 14/ 17.5 8 18.5/ 25 , 2 28/ 35 4 43/ 56 2.5 1 LA 
17/21.5 4 

H·14 5 TF4503YY 17/ 21.5 9 14/ 17.5 18 18.5/ 25 12 6 28/ 35 9 43/ 56 6 4 RC·175-
17/21.5 9 

H·1 46 TF4S03YY 34/43 4.' 28/ 35 9 43/ 56 6 4 56/70 4.' 85/ 11 0 3 1 RC-175' 
34/ 43 4.' 

H·147 TF4503KA 10 2. 8.2 2. 10 13 12 KA 
• Re·17S Dimensions: 5'14/1 Sq. X 711 H. 
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PH and PV Universal 
Three-Phase Transformers 

PV SPECIFICATIONS 

PH Series three-phase transformers are 
electrostatically shielded isolat ion trans­
formers constructed to MIL-T-27 specifi­
cations. 

Two Grade 4 meta l-cased PH uni ts are 
inlended fo r SO/60-Hz, 120/ 208-voll Wye 
or 120-vol t Del ta inputs. One is rated at 
65 watts, the other at 360 watts. 

A 2S-watt, molded Grade 5 PH unit is 
designed for 400-Hz, 11 S/200-voll Wye 
or 11S-vo lt Delta inputs. All PH Series 
primaries and secondaries can be con­
nected in either Wye or Delta. 

PV Series three-·phase transformers 

PH SPECIFICATIONS 
Type No. Application 

POWER 

are identica lly packaged and suggested 
for similar inputs, but feature windings 
arranged and tapped to provide tow­
vo ltage, high-current inputs for full -wave 
br idge ci rcuits. 

Two Grade 4 metal-cased PV un its for 
50/60·Hz inputs provide 3.1 to 48 volts 
DC in 27 different voltage combinations, 
at currents ranging from 1.25 to 12.5 
amps DC. 

A Grade 5 molded PV transformer for 
400·Hz use has the same voltage capa· 
bi litles, but yields bridge c ircuit currents 
f rom 0.5 10 0.87 amp DC. 

AC Input Nominal AC Output 

PH-OSS Isolat ion 120 V, 50/60 Hz Della 120 V@ 0.31 Alline 

MaJ:. DC RecUlled Current 208 V, 50/60 Hz Wye 208 V@0.18A1line 

Type No. Della 

PV-l00 2.1S A 

PV-l0S 12.5 A 

PV-400 0.87 A 

Type No. ApplicatIon 

PV-l00 Full-Wave Br idge Circuit .. " PV-l0S 

PV~OO Full-Wave Bridge Circuit 

• Diode drops neglected. 

' 1SO' ... 0"6-32 MTG. 
STUD (4) 

• . ns 

""--.~~~~~-'h~o~ 

J 1 , 

WY. PH-3S0 

1.25 A 

7.2 A PH-42S 

0.5A 

AC Input 

208 V, 50/60 Hz Delle 

120 V, 50/60 Hz L-N Wye 
208 V, 50/60 Hz L-L Wye 
120 V, 50/60 Hz Celie 

120 V, 50/60 Hz L-L Wye 

200 V. 400 Hz Ceile 

115 V, 400 Hz L-N Wye 
200 V, 400 Hz L-L Wye 
115 V, 400 Hz Della 

115 V, 400 Hz L-L Wve 

_to-32 MTG. STUD (4 
J..soo ~ .o.: lONG 

CASE HEIGHT ' H l '" 1XlO.· 188 CASE HEIGHT . 5250· 1XlO. · 188 

CASE HEIGHT . 3.BI2· .000. · lila 

.'1).32 MTG. STUD (4) 
lONO 

CASE HEIGHT . 52SO • . 000. - 188 

Isoll1tlon 120 V, 50/60 Hz Oelta 120 V@ 1.73 Al i ine 

208 V, 50/60 Hz Wye 208 V@ 1.00 Alline 

Isolation 115 V, 400 Hz Dolta 115 V@ 0.13 Alline 

200 V, 400 Hz Wyo 200 V@ 0.07 Al l ine 

Nominal DC Oulput in 3-Phale Full-Wave Bridge Rectif ier Ci rcuit· 

Full DeUa y" DeUa 'h Delte 

26V 9.3 V 18.7 V 

16.2 V 5.4 V 10.8 V 

9.36 V 3.1 V 6.2 V 

26V 9.3 V 18.7 V 

16.2 V 5.4 V 10.8 V 

9.36 V 3.1 V 6.2 V 

1-:-; ' 
21X1SO. 

CASE HEIGHT ' 15' 03 

NO. 211 TINNED 
cu WIRE (15) 

l .lS , .00 lONG 

" 

CASE HEIGHT ' 15 J 03 

'l -:1 . 

_4-40 
INSERT (2) 
• IlH~tACS 
MIN. 

Secondary 

Full Wye y" Wye 'h Wye 

48Vor +24V 16 V or ..... 8 V 32 Vor +16V 

26Vor ±14V 9.3 V or ±4.65 V 18.6 V or ±9.3 V 

16.2 V or +8.1 V 5.4 Vor +2.7 V 10.8 V or .... 5.4 V 

48 Vor ..... 24 V 16 Vor .... S V 32 Vor .... 16 V 

28Vor±14V 9.3 V or ± 4.65 V 18.6 Vor =9.3 V 

16.2Vor+8.1 V 5.4 V or ..... 2.7 V 10.8 Vor + 5.4 V 

SCHEMATICS 

PH AND PV 
PRIMARY 

PH 
SECONDARY 

6.
, , 

, . 
• • 

,A . U 
DELTA DELTA 

~" ~" . " , " 
, " 

PV 
SEC ONDARY 

"'" "'" 

6" 
, " 

's " 0'" , " .. , 
1/3 DELTA V3 DELTA 

.. ~" ~. I, ,. 
'l " 15 ,. 

' l ,. ,3 

FULL W't'E 1/3 W't'E V3 W't'E 
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Multiplex Data Bus MIL Std. 15538 
Pulse Transformers 

j
± .OO2 
.025 
6 PLACES 

I r·200 ±.010 

'1m 63M~ 

ltl--. .:J:500+l:f-::·,=00l ~.3B )2751-

±.010 MIN MAX. 

N '" 

L 
TERMINAL 
MARKING 

PULSE 

MIL SPECS MPX pulse transformers fully meet MIL STO 1553B 
Command/ Response Multiplex Data Bus requirements. They 
also meet MIL-T-210380 Pulse Transformer Specs. MIL Type 
No. TP7SX( ) KZ. 

PERFORMANCE MPX pulse transformers feature a high effi­
ciency design for minimum loss9s. Common mode rejection 
ratio is greater than 45 db at 1 MHz. Input Impedance is greater 
than 3000 ohms over the band from 75 KHz to 1 MHz at 1V rms. 
This series possesses exceptional waveform integrity: Rise time 
and fall time is less than 100 nanoseconds. Overshoot and ring­
ing is less than :±:1V peak. Droop Is less than 20%. 

CONSTRUCTION All windings are centertapped for greater cir­
cuit application flexibility. The series is packaged in a printed 
circuit style configuration, with a low profile configuration of 
0.275 inches maximum height. 

• Othe r ratios al/allable on special order . Dielectric withstanding voltage is tested at 100 Vrms . 

Plug-in Precision 
Transformers 

Miniature Wide Application Pulse 
+200VOC -'SVOC 

REO. II!O. 

FIG 1 

O~o 
MAX. 
-+ 

C~~ ~MIN .. 

'-'-I-.!...ill' 
TEST CIRCUIT FOR 
PCH-45 TO PCH·57 

FIG 2 r- .640 1 I MAX. 

q' . 520 
MAX, 

~ 1:1'N d LJ · 
. . :-r .365 .100 ., l '-r ~t; .200 SQ. • + • so. g~-. 520 

• + ..:.....1 MAX. .300 · ; MAX. 

Pin Size Equa ls ,025 Ola . ±.002 .200 f~i: ~.-; -l. 

I~II[V~ ~ " 0 _"I~ "" 
mId 151Dn f,oon 

FIG 3 

TEST CIRCUIT FOR 
PCH·60 TO PCH·68 

.100 , I 1 ~' ff" ~-
. 300 np. - , MS:~. 

_~;;;t1fj';~~W ----.L 
. 200 TYP. I I I 

2·PL . ....,....,.. .... 

PCH pulse transformers are plug-in ver­
sions of our MIL-T-21038 line of pulse 
transformers H45 to H57 and H60 to H68. 

PACKAGING Hermetically sealed. Epoxy 
cased. 
CONSTRUCTION Designed to be used 
on PC boards with 0.1" pin spacings. The 
pins are in a non-symmetrical pattern to 
provide foolproof insertion. 

MIL SPECS Meet M IL-T-21 0380 Specs. 
All units are Grade 7, Class S, life X . 

APPLICATIONS Transistor blocking 
oscillators, SCR drivers, coupling and 
isolation. The PCH-45 through PCH-S7 
also can be used in transistor circuits. 

NOTE The units are individually adjusted 
in the circuit shown for each group . 
Parameters are checked to give the re­
quired pulse widths . 

Approx. OCR, 
Ohms Blocking Oscillalor Pulse Coupling Circuit Characlerlslics 

Type 
No. 1-' I 3-4 I 5-6 

P Width I Rise I o~er I Droop I B~k 
ASec. 'I Tim; I Shooll' % ~ I Swing 

_
I I I % I I pi, % ~I'mp. p Width Volt Rise Over Droop Back In/oul,· 

A Sec. Out Time Shoot % Swing ohms 

Frequency 
Response 

within 2 dbt Size 

RATfO 1·1·1 MIL TYPE DESIGNATION TP7SX1110KZ 
PCH-45 3 3.5 4 .05 .022 0 20 10 .05 tJ .01 20 
PCH-4. 5.5 .10 .024 _ 0 _25 _ 10 .10 19 .01 30 10 
PCH-47 3.7 4.0 4 .20 .026 0 25 8 .20 18 .01 30 15 

PCH·" 5.5 5.8 6 .50 .03 0 20 5 .50 20 .01 30 20 
PCH-49 8 8.5 9 1 .04 0 20 10 1 24 .02 15 15 
PCH·50 20 21 22 2 .05 0 20 10 2 27 .05 10 15 

PCH-51 28 31 33 3 .10 1 20 8 3 26 .07 10 10 
PCH-52 36 41 44 13 1 25 8 5 23 .15 10 10 
PCH-53 37 44 49 7 .28 0 25 8 7 24 .20 10 
PCH-54 50 58 67 10 .30 0 20 8 10 24 .25 10 10 
PCH-55 78 86 112 16 .75 0 20 10 16 23 .40 5 15 
PCH-56 93 116 138 20 1.25 0 25 10 20 23 .6 5 10 

165 25 2.0 10 

RATIO· 4·4-1 MIL TYPE DESIGNATION TP7SX4410KZ 
PCH·60 .124 .14 .05 .05 .016 0 0 30 .05 9.3 .012 0 0 
PCH·61 .41 .48 .19 .1 .016 0 0 30 .1 8.' .021 0 0 
PCH-62 .78 .94 .33 .2 .022 0 0 IS .2 7.4 .034 0 5 
PCH·63 1.86 2.26 .70 .5 :027 2 10 20 .5 7.5 .045 0 20 
PCH-64 3.73 4.4 1.33 1 .033 0 12 25 1 7 .078 0 15 
PCH-65 6.2 7.3 2.22 2 .066 0 15 25 2 6.6 .14 0 10 
PCH·66 10.2 12 3.6 3 .087 0 IS 30 3 6.8 .17 0 10 
PCH·67 14.5 17.5 5.14 5 .097 0 23 28 5 7.9 .2 0 IS 
PCH·6S 42.3 52.1 14.8 10 .14 0 15 28 10 6.5 .4 0 15 

-Input winding lormmals 1-2; outpul winding terminal s 3-4: terminals 5·6 opon . 
t Pe r coupling circuit Z In/out, 1 V Input. 

35 250 I 260 kH,-34 MH' 
50 250 1 2: 10 kH,-34 MH' 
65 500 ;0 kH'-03 MH, I" 
65 500 I" ; kH,-73 MH, 

65 500 I 50 kH,-62 .5 MH, 

35 500 I 24 .5 kH,-49 MH' 
35 500 I 12.6 kH,-5.65 MH, 

45 ! 113 kHz-3.465 MH, 

50 I 7.1 kH,-1.35 MHz 
20 1000 I 1.65 kH,-3.05 MH, 

10 1000 I 2. I 5 kH,-285 kH' 
10 

20 50 550 kHz·43 MHz 
15 50 95 kHz-17 MHz 
12 100 60 kHz-14.5 MHz 

25 100 22 kHz-3.7 MHz 
23 100 12 kHz·2.3 MHz 

20 100 8.5 kHz-l .675 MHz 

20 100 3.9 kHz·950 kHz 
28 200 3.S kHz·840 kHz 
30 ,00 1.1 kHz·400 kHz 
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BIT. p™ 
Surface Mount Pulse Transformers 

PACKAGING 
Size reduction without loss of performance Is 
achieved by major reduct ion of air gaps In the 
magnetic c ircuit . Core permeab i li ty closely ap­
proaches the theoretical maximum for material 
and structure. 

support protects terminal al ignment prio r 10 l ina l 
assemb ly. This insulated support allows testing In 
conventional jigs. 

FLEXIBILITY 
Siock units are designed for the standard blocking 
oscillator ci rcuit shown as well as lor coupling 
appl ication . By In terconnecting windi ngs, a variety 
of primary 10 secondary ratios may be obtain ed. 

NOTES 
PULSE WIDTH .05 j.Lsec-1QO J,Lsec 
DIELECTRIC STRENGTH tested @ 200 YAMS 
MIL SPECS To complete Mll-T-210380 Melal 
encased, rugg edized Grade 6, Class R, Life X. 
SH IELDED Al l units elect romag netica lly se lf­
shielded 

Malerials, dimensions, and surface linlsh are LEAD MATERIAL Ribbon-slyle, solderable 10 
identica l with Ie Flat Pack standards. Removable MIL-STD 1276C. 

RATIO 4·4·1 MIL TYPE DESIGNATION TP6RX4410CZ 
Anprox. OCR, Ohms Block Oscillator Pulse 

PWldth Rise % Over Droop % Back PWldth 
Type No. 1&5 6&7 9 & 10 ttSec_ Time Shoot % Swing ,l.tSec. 
BIT-P21 .32 .29 .2S .05 .01 0 0 35 .05 
BIT-P22 .33 .32 .29 .1 .012 0 0 25 .1 
BIT-P23 .3S .37 .3 .2 .02 0 0 15 .2 
BIT·P24 .5 AS .32 .5 .023 0 5 15 .5 
BIT-P25 .62 .57 .35 1 .03 0 10 14 1 
BIT-P26 .7 .64 A 2 .035 0 12 15 2 
BIT-P27 .SS .76 .4S 3 .0' 0 13 15 3 
BIT· P28 . 96 ••• .52 5 .045 0 15 14 5 
BIT-P29 1.4 1.1 .57 10 .065 0 15 10 10 
BIT·P30 2.1 1.7 •• 15 .07 0 15 13 15 
BIT-P31 2.7 2.1 .97 25 .0' 0 15 13 25 
BIT-P32 20 15 6 50 .2 0 10 5 50 
BIT-P33 42 32 12 100 .35 0 11 13 100 

• Input winding termina ls 1 & 5, output winding termina ls 6 & 7, terminals 9 & 10 open . 

Precision Miniature Wide Application 
Pulse Transformers 

2N240 

.344M}x. Q 

~'IT 1112 ± V4 

--L 
RATIO 44 ·1 MIL TYPE DESIGNATION TP6RXd10CZ : 

TRANSISTOR 
TEST 

CIRCUIT 

BAN GAN OAG 

; II :1 1[ti~ 
BLU YEL.,. 

Ro 
.Joon 

2N3638 

-
Coupling Circuli Characteristics 

PULSE 

8IT-P 
TRANS ISTOR 

TEST 
CIRCUIT 

-
Volt Rise % Over Droop % Back Imp.* 
0 ", T ime Shoot % Swing Inl out 
0.2 
0.5 
1.2 
1.5 

1.5 
1.5 
1.5 

2 

2 

2 
3 

3 

6 

.01 0 0 20 50 

.015 0 0 20 50 

.02 0 0 20 100 
,022 0 5 25 100 
.025 0 20 2S 100 
.028 0 15 23 100 
.032 0 lS 2S 100 
.035 0 20 20 200 
.05 0 25 25 200 
.06 0 27 18 200 
.1 0 30 30 500 
.3 0 22 20 500 
.4 0 15 18 500 

PACKAGING 
Hermetica lly sealed. OO-T family construction. 
See Catalog page 9 

MIL SPECS 
To complete MIL-T-210380 Specs. Grade 6, Class 
·R, Life X. 

APPLICATION 
Tran sistor. D.W.V. Test = 100V. 

NOTE 
Al l Indi vidually adjusted to paramete rs shown and 
checked in lest circuit to give required pulse 
width. 

Approx. OCR, Ohm s Blocking Oscillator Pulse Coupling Circuit Characteristics 
% % % % Imp. Frequency 

Type Military 1-Bm 3·0rg 5·Grn PWldth Rise Over Droop Back PWldth Voll Rls. Over Droop Back In/ out: Respons. Within 
No. Parl No. 2·Rd 4·Yel 6-Blu It Sec. Time Shoot % Swing It Sec. 0", Time Shoot % Swing Ohms 2 dbt 

PIP-1 .21 .23 .13 .05 .02 0 0 37 .05 9 .01B 0 0 12 50 ISO kHz-29 MHz 
PIP-2 . 47 .56 .22 .1 .025 0 0 25 .1 • .02 0 0 5 50 100 kHz-17 MHz 
PIP·3 1.01 1.25 .37 .2 .030 2 0 15 .2 7 .035 0 0 5 100 16 kHz-9.S MHz 
PIP-4 1.5 1.B5 .54 .5 .05 0 0 15 .5 7 .06 0 0 0 100 7 kHz-3.25 MHz 
PIP·S 2.45 3.1 .9 1 .0' 0 0 14 1 6.' .15 0 0 5 100 7.5 kHz-2.25 MHz 
PIP·6 3.0 3.7 1.1 2 .10 0 0 15 2 6.6 .18 0 2 10 100 2.2 kHz·l .32 MHz 
PIP-7 4.9 6.05 1.' 3 .20 0 0 14 3 6.' .20 0 2 10 100 1.7 kHz-l .5 MHz 
PIP-S '.0 9.7 2.9 5 .30 0 0 3 5 7.9 ." 0 13 25 200 1.S kHz-l.45 MHz 
PIP·g M21038/6 13.1 15.9 4.7 10 .35 0 5 12 10 6.5 .4 0 15 20 200 1.5 kHz-t .t 4 MHz 

RATIO S·3·1 MIL TYPE DESIGNATION TP6RXS310CZ 
PIP-l0 .55 .41 .15 .1 .01 I 0 0 20 I .1 I S .01 0 0 5 140/50 1 170 kHz-32 MHz 
PIP-l1 2.9 2.2 ' .2 1 .02 I • 4 6 I 1 6.6 .05 0 6 12 280/100 1 12.5 kHz-3.25 MHz 
PIP-12 M2103S17 9.' 7.1 2.6 5 .051 0 12 12' 5 ,. .09 2 12 25 560/ 200 1 15 kHz-4 MHz 
PIP-SH Drawn Hlpermal10y shield and cover for PIP's provides 20 to 30 db shield ing .2B1" h x .359" dla ., Va" hole In cover. 

Input winding leads Brn·Rd (1 ·2): output winding leads Org-Vel (3·4): leads Grn·Blu (5·6) open. 
t Per coupling circuit Z lnlout, 1 V Input. 
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Precision Miniature Wide Appl ication 
Pulse Transformers 

r-2;;~ 
~ -I r-l~2 MAX DIA. 

---0--
AZ Envelope, 1 gram 

+200 vee - 15 voe 
REG. REG. 

4.3K 

TRIGGER 
INPUT I 

100 

*,
11

2 

~t 
1:-==::"[11 • 6 

PULSE 
,OUTPUT 

L-~-'-------ill 
STANDARD TEST CIRCUIT 

AC Envelope, 4 grams 

PACKAGING Hermetically sea led . 
Vacuum molded, 

SERVICE -70°C to + 130°C. 

MIL SPECS To complete MIL-T-21038D 
Specs. Grade 7, Class S, Life X. 

R~O 1:1:1 MIL TYPE DESIGNATION TP7SX1110(tt) 

APPg'h'm~CR, Blocking Oscillator Pulse Co,pllng CI, "it 

PULSE 

I g loJ'MAX 
~3Y4M IN I 

AN Envelope, 6 grams 

APPLICATION Tube, SCR and transistor 
Test Voltage 1250 V RMS. 

NOTE All individually adjusted to param­
eters shown and checked in test ci rcuit 
to given required pulse width. 

I tt 

TJ~~ I:'~::'~':. I P;~:~~h S",,~·;, o,%op :l~~ P;~:~'h ~,::;, O .. op B;~k I'~~~~ ' 
Style 

Rise Volt Rise • 1-2 3-. I '-6 Time 0", Time % Swing within 2 dbt Env . 
H-4' 3 3.' • .0' .022 

H-46 5.5 6.5 7 10 .024 . 0 
H-41 3. .. • .20 .026 0 

H-48 5.5 5.8 6 .50 .03 0 

H-49 8 8.5 9 1 .0' _ 0 

H-SO 20 21 22 2 .05 

H-51 28 31 33 3 .10 1 

H-52 36 41 44 5 .13 
H-53 37 44 .9 7 .28 0 
H-54 50 58 67 10 .30 0 
H-55 78 96 1112 16 .75 
H-56 93 116 1138 20 I 1.25 0 
H-57 10' 135 165 25 2.0 0 

• Input wlndlnglermmals 1-2; output windIng termInals 3-4; term inals 5-6 open. 
t Per coupling cIrcuit Z In/out, 1 V Input. 

20 10 . 05 17 

25 10 .10 19 

25 8 .20 18 
20 5 .50 20 

20 10 1 24 

20 10 2 27 

20 8 3 26 

25 8 5 23 
25 8 24 

20 8 10 24 
20 10 16 23 
25 10 20 23 
30 10 25 24 

=======(@~===== 

.01 

.01 

.01 

.01 

.02 

.05 

.07 

.15 

.20 

.25 

.40 

.6 
1.5 

l r%MAXOIA. 

I 0 ~'~;MAX 
f.--2% MIN--I 

20 
30 
30 

30 

15 
10 

10 
10 

10 

10 

5 
5 
5 

RATIO 4'4'1 MIL TYPE DESIGNATION TP7SX4410AZ OWV TEST - 100 YAMS -

0 
10 

15 
20 

15 

15 
10 

10 
10 

10 

15 

.10 
10 

35 250 
50 250 
65 500 
65 500 
65 500 

35 500 

35 5(JI) 
45 1000 

50 1000 

50 1000 

20 1000 
10 1000 

10 1000 

260 kH,-34 MH, 

220 kH'-3' MH, 
260 kH,-93 MH, 
85 kH,-73 MH, 

150 kH'-62.5 MH, 
124.5 kH,-49 MH, 

I MH, 

113 I I MH, 

19.5 kH,-6.3 MH, 

17.1 kH'-1.35 MH, 
11 .65 kH,-3.05 MH, 

I 2.15 kH,-285 kH, 
I 1.7 kH,-315 kH, 

GRN ORG 
5 . 

II :l1[D ~ 
BLUYEL~ 

Ro 
1000 

TRANS ISTOR TEST CIRCUIT 

Approx, OCR, Ohms Blocking Oscillator Pul;e Coupling Circuit Characteristics 
% 

Type MUllary PWldth Rise Over Droop 
No. Part No. 1-2 3-' 5-6 IA.Sec. T ime Shool 
H·60 .124 .14 .05 .05 .01 6 0 
H·61 .41 .48 .19 .1 .016 0 
H·62 .78 .9' .33 .2 .022 0 
H·63 - 1.BS 2.26 .70 .5 .027 2 
H-64 3.73 • .4 1.33 1 .033 0 
H·65 8.2 7.3 2.22 2 .066 0 
H·66 10.2 12 3.6 3 .087 0 
H·67 14.5 17.5 5.14 5 .097 0 
H-6S M21038/ 11 42.3 52. 1 14.8 10 .14 0 

• Input winding terminals ' -2; output Winding terminals 3·4; terminals 5·6 open . 
t Per coupling ci rcuit Z Inlout, 1 V Input. 

" 0 

0 
0 

10 
12 
15 
18 
23 
15 

" Back 
Swing 

30 

30 
18 
20 
25 
25 

30 
28 
28 

% % Imp, Frequency 
PWldth Volt Rise Over Droop Back In/oul,- Response 
p. Sec. 0", Time Shool % Swing ohms within 2 dbt 

.05 9.3 .012 0 0 20 50 550 kHz-43 MHz 

. 1 8.2 .021 0 0 15 50 95 kHz-17 MHz 

.2 7.4 .034 0 5 12 100 60 kH-14.5 MHz 

.5 7.5 .045 0 20 25 100 22 kHz-3.7 MHz 

1 7 .078 0 15 23 100 12 kHz-2.3 MHz 
2 6.6 .14 0 10 20 100 B.S kHz-l.67S MHz 

3 6.8 .17 0 10 20 100 3 .9 kHz-9Sa kHz 

5 7.9 .2 0 18 28 200 3.6 kHz-840 kHz 
10 6.5 .4 0 15 30 200 1.1 kHz-400 kHz 
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Switch· Mode Components 
Selection Guide 

TRW answers your special inductive requirements by pro­
viding you with the most recent technology. With the addition 
of the CMA, B, C series common-mode inductors and PS series 
inverter transformers to our SR and LL lines, we now offer a 
complete line of components for use in SMPS equipment op­
erating in the 50-100 KHz range. The creation of these lines 
is another part of TRW's commitment to serve as the one-stop 
center for all your inductive needs. 
These components are suitable for all switch-mode applica­
tions-input filtering, output filtering, EMI suppression and in­
terstage voltage transformation. Included are components for 
both common-mode (CMA, B, C) and differential mode (LL, SR) 
filtering. Some of the devices have multiple applications, such 

POWER 

as the CMA, B, C inductors which can be used as high-fre­
quency matching transformers. 
Regardless of the application, each of our SMPS devices will 
meet or exceed your reliability requirements. All part numbers 
are MIL-type and some can operate in Class V environments. 
Many components are PC mounting style, the larger units feB­
turing a stud for adding stability. 
The SMPS line's performance is unmatched. These small, low 
profile packages disguise unusually high power-handling abili­
ties, giving you exceptional "power density" along with hlgh­
frequency capability. Special winding techniques keep leakage 
inductances low and yield excellent voltage stability with fre­
quency change. 

PS INVERTER TRANSFORMERS Page 42 

Type Dulput/W S, D.C. Dul S, D.C. Dul Size Wi. (gms) MIL Gr 
PS·30D 16 +12V@ .25A +5V@2A .750"0 x .470"H 10 5 
PS·310 16 +15V@ .20A +5V@2A .750"0 x .470"H 10 5 
PS·400 38 +12V@ .75A +5V@4A .900"D x .525"H 12 5 
PS·41D 38 +15V@ .60A +5V@4A .900"0 x .525"H 12 5 
PS·500 60 ±12V@1.25A +5V@6A 1.000"0 x .650"H 24 5 
PS·510 60 +15V@1.0 A +5V@6A 1.000"0 x .650"H 24 5 

CMA, e, C COMMON MODE INDUCTORS Page 39 

Type LmHy IRMSA 
CMA·l 1 2.4 
CMA-3 3 1.5 
CMA-9 9 1.1 
CMB-l 1 4.4 
CMB-3 3 2.8 
CMB-9 9 2.0 
CMC-3 3 4.8 
CMC-9 9 3.0 
CMC-16 16 2.2 

LL INDUCTORS 

Induclance al tv, 
Type 20 kHz ("H) 

LL-30 30 
LL-50 50 
LL-120 120 
LL-300 300 
LL-500 500 
LL-1200 1200 
LL-3000 3000 
LL-5000 5000 

SR INDUCTORS 

Type 
No 

Leak#Hys OCR f! Wl (gms) MIL Gr 
10 .096 12 5 
20 .24 12 5 
40 .50 12 5 
15 .064 24 5 
20 .16 24 5 
40 .32 24 5 
20 .07 42 5 
40 .18 42 5 
60 .32 42 5 

Page 38 

Max. OCR Raled Current 
(ohms) (amps) MIL Part No. 

.035 3.0 M27/286-07 

.056 2.5 M27/286-08 
0.14 1.6 M27/ 286-01 
0.35 1.0 M27/286-02 
0.56 0.75 M27/286-03 
1.40 0.50 M27/ 286-04 
3.50 0.30 M27/286-05 
5.60 0.25 M27/286-06 

Page40& 41 

Induclance Tolerance 
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MiniductorTM Series 

LL Series 
Power Inductor 

• Mountable through PC board or 
to posts 

• Inductance from 30 to 5000 p.H 
• Rated current range: 3.0 to 0.25 A 
• Low inductance drop at rated current 
• less than % inch in diameter 
• Suitable for reel-mounted assembly 
• Manufactured to meet Mll-T-27 
• Mil Type No. TF5R04ZZ 

APPLICATIONS 
Intended primarily for switching regulator 
and power filtering applications, II In­
ductors can be Installed either through 
PC boards or to wiring posts. Their small 
size - .365 In. diameter by .49 in. length 
- makes them ideal for use with multi­
layer boards. An axial lead configuration 
permits customer pre-mounting on reels, 
for machine Insertion with other com­
ponents. Other Inductance values are 
available on special order. 

PERFORMANCE 
II Inductors provide unprecedented 
power-handling capacity and reliability 
coupled with small size. For example, 
drop In rated Inductance at rated DC cur­
rent will not exceed 20%, while tempera­
ture rise at rated DC current Is approxi­
mately 40°C. The units feature low DC 
resistance for a given Inductance, having 
ohms/mflfhenry values of about 1.0. 

PACKAGING 
Hermetically sealed case to meet Mll-T-
27. The .032-ln. tinned, oxygen-free cop­
per leads are rigidly anchored in secure 
fashion. 

INDUCTORS 

.032 IN. (.81mm) b 
OXYGEN-FREE Cu 

~------------- . 
~ 1.25 IN. 4 .49 IN. ~ 1.25 IN. ----1 

(31.7Smm) (12.44mm) (31.7Smm) 
MIN MAX MIN 

Max. Weight 4.5 g 

w 
o z 
:: 1100 
o 90 
5 80 
~ 70 
-' 60 
< 50 
i= 40 
~ 30 
u. 20 
o 10 
"#. 0 

Typical Inductance Change 

: 
1-0.. 

·10 20 50 100' 200 '500 1000 

LIZ (L IN ",H AT 0 DC, 1 IN AMPERES) 

Irtdactalu:e 
'Max,DCR I aU·V.20kltz 

Type (idI) (ohms) 
!~J.;a.b 

--

3D 
.-

.• OS5 
,tl~50. 

. -
50 ~056 -- _ ... - • • ~ L. ~ 

:~L~120. 1~d' • ""'O.w 
0.14 

U.~30~. 
. -,~ 

'SOD 0.35 
1~!'QtJ ,,' -~Q~ ". ~ ... ~.56 . 
,ur~1~~llO, 

-
12U~ 

.-
1.40 

LL4QOO' _. 3000 S.50 
U:'':sfJiio 5000 5.60 

6' e.. 
w 
(I) 

a: 
w a: 
::::I 

~ a: 
w 
D. 
~ w 
t-

60 

50 

40 

30 

20 

10 

o 

.365 IN. (9.27mm) 
MAX. CIA. 

Typical Temperalure Rlae 

II 

J 
I 

~ 

10 20 50 100 200 500 1000 

LIZ (L IN ",H AT 0 CC, 1 IN AMPERES) 

Rated Current 
(amps) MIL Part No. 

S.O :M27/286-07 
2.5 M27/286-08 
1.6 M27/286-01 
1.0 M27/286-02 
0.75 M27/286-0S 
0.50 1\.127/286-04 
0.30 M27/286-05 
0;25 M27/286-06 
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--~.-. 
CMA, CMB, CMC Series ", •• 
Common Mode Inductors for EMI Suppression 

INDUCTORS 

• Windings are balanced to within 1 % 
• Dielectric strength between windings 

tested at 1,250 volts 
• All units are magnetically shielded 
• All units meet MIL-T-27D, Type 

TF5R04ZZ 
• CMS's and CMC's have mounting stud 

for added sturdiness 

• Current rating is for 40°C heat rise 

E 

t 

2~4 

G 

t 
LONG PIN 
IDENTIFIES # 1 

f 
F 

4PL. 

1,60.6 
(.02) 

Max. ±1.6 UNC 
A Ola. B Max. C 0 E (-+-.06) F -2A G Min. 

CMA 20.6 12.7 10.0 10.0 3.0 
(.811) (.500) (.394) (.394) - - (.11 8) 

CMB 24.3 15.9 12.5 12.5 7.9 4.0 
(.956) (.625) (.492) (.492) (.31) #4-40 (.157) 

CMC 29.0 18.5 15.0 15.0 7.9 
#4-40 

5.0 
(1.142) (.728) (.590) (.590) (.31) (.197) 

.. All d imensions are ," mil limeters. Decimal eQuivalents In parenthesIs. 

CMA, CMB, CMC 
PN Ind." MIlliHys I RMS Amps Typ. Leakage uHy. OCR Ohms Max-" 

CMA-l 1 

CMA-3 3 

CMA-9 9 

CMB-l 1 . 

CMB-3 3 

CMB-9 9 

CMC-3 3 

CMC-9 9 

CMC-16 16 

• Per winding; W, 10 kHz. •• Each winding. 

ALTERNATE CAPABILITIES 
These units can be used as high fre­
quency matching transformers in the 
RF frequency range. Data pertaining to 

PN Prl-Imp/Sec Imp (ohm.) 

CMA-l 16/ 16 
64 /64 

CMA-3 SO/50 
200/ 200 

CMA-9 ISO/ISO 
600/600 

CMB-l 16/16 
64/ 64 

CMB-3 SO/50 
200/200 

CMB-9 ISO/ISO 
600/ 600 

CMC-3 SO/ 50 
200/200 

CMC-9 ISO/ ISO 
600/600 

CMC-16 250/ 250 
1000/ 1000 

2.4 

1.5 

1.1 

4.4 

2.8 

2.0 

4.8 

3.0 

2.2 

10 .048 

20 .12 

40 .25 

15 .032 

20 .080 

40 .16 

20 .035 

40 .090 

60 .16 

their performance in such 8 capability is 
given in the table below. 

Freq. Range Power mW 

1.5 KHz-l.5 MHz 35 
6 KHz-5 MHz 70 

1.5 KHz-l .5 MHz 35 
6 KHz-5 MHz 70 

1.5 KHz-l.5 MHz 35 
6 KHz-5 MHz 70 

1.5 KHz-l .5 MHz 70 
6 KHz-5 MHz 150 

1.5 KHz-l .5 MHz 70 
6 KHz-5 MHz 150 

1.5 KHz-l .5 MHz 70 
6 KHz-5 MHz 150 

1.5 KHz-l .5 MHz 115 
6 KHz-5 MHz 230 

1.5 KHz-l .5 MHz 115 
6 KHz-5 MHz 230 

1.5 KHz-l .5 MHz 115 
6 KHz-5 MHz 230 
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Power Inductors 
Switching Regulator Type 

SR Series 

PACKAGING Herm etica ll y sea led, 
molded case. 

MIL SPECS To complele M IL· T·27D 
specs. Type number TF5S04ZZ. 

APPLICATION These inductors have low 
losses in the 3 to 100 kHz frequency 
range, making them ideal for switching 
regu lator and AC filter choke applica­
tions. 

INDUCTANCE Type numbers correspond 
to inductance values in microhenries, 
which are measured at 1 V, 10 kHz, 0 DC 
wi th an inductance tolerance of + 15% , 

DIMENSIONS IN INCHES 

B C 

SINGLE 
WINDING 

- H r ~ l c ; B ~, 
F 

,~ 

-- - ... 
G A ~:~·i 
! I 

K L 
E 0 

- 5%. Values of inductance other than 
lis ted in an existing size are available. 
Part Number would be : SR(A, B or C)­
(inductance in microhy at 0 DC). 

CURRENT RATINGS List ing h is for ap­
proximately 10% drop in inductance with 
a typical 20°C temperature rise , and list­
ing II is for approximately 20% drop in 
inductance with a typical 40°C tempera­
ture rise . 

D E F 
dia. dia. dla . G 

Type Winding ~io + .063 + .030 +.010 +.005 + .015 +.010 
SRA 

SRB 

SRC 

10' 

" 
~80 , ~ 7 
~ 80 , 
050 
z : . , 
c30 

~ 20 
~ , , , 

L 

Single .875 0438 
DOUDIe .563 
iingle 1.188 
~ lOUDIe 

iingle 1.375 .750 
Jouble .813 

'J~'!A 

TEMP. RISE 

100 200 500 1000 2000 ~ 10000 

10' 
.90 
u 

~ " ti 10 

.80 
z 
: 50 
~ . 0 

" ~ 30 

~20 

10 , 

Lll ll AT ODC IN MICRDHY. I IN AMPERES) 

.~~'.B'-
L 

~ 

-

TEMP. RISE 

100 200 500 1000 2000 ~ 10000 
lI ' lL AT ODC IN MICROHY. I IN AMPERESI 

.250 .156 

.250 .156 

.250 .156 

SRA 
, 00 

90 

" 70 

" u 
50~ 
fO ~ ,.. 
20~ , 

, 00 

" 80 

7 

• 
3 , 
, , 

Type 
SRA·1250 
SRA·800 
SRA·500 
SRA·350 
SRA·200" 

SRA·88" 

SRA·32" 

SRB 

Type 
SRB·3000 
SRB·2000 
SRB·1200 
SRB·780 
SRB·520 
SRB·320 
SRB·220" 

SRB·120" 

SRB·BO" 

.073 .281 ADO 

.073 .281 .600 

.073 .281 .800 

Induclanee 
No. 0' aiD DC 

Windings (~H) 

1 1250 
1 800 
1 500 
1 350 
2 200 (SER) 

50 (PAR) 
2 88 (S ER) 

22 (PAR) 
2 32 (SER) 

8 (PAR) 

Induclanee 
No. 0' aiD DC 

Windings (~H) 

1 3000 
1 2000 
1 1200 
1 780 
1 520 
1 320 
2 220 (SER) 

55 (PAR) 
2 120 (SER) 

30 (PAR) 
2 80 (SER) 

20 (PAR) 

11~.i 
POWER 

DOUBLE 
WINDING 

- ' C r e - , 
F , 

----t 

K L 
E 0 

SCHEMS. 

]11 ~3 
.. K 

H 
± .tl0 ;b8{~ ±.~10 ~i + .010 

.200 - .082 - .6 
.200 .200 

.300 - .082 - 1.5 
ADO .300 

.300 - .082 - 3 
ADO .500 

110 at 10% 1" at 20% 
drop In L drop in L Max. OCR MIL 
(amps) (amps) (ohms) Pari No. 

.8 1.2 .7 M27/ 287·01 
1 1.5 AS M27/ 287·02 
1.2 1.8 .3 M27/ 287·03 
1.5 2.2 .2 M27/287·04 
2 3 .1 2 M27/287·05 
4 6 .03 
3 4.5 .052 M271287·06 
6 9 .013 
5 7.5 .02 M27/287·07 

10 15 .005 

I" at 10% 1" a120% 
drop In L drop In L Max. DCR MIL 
(amps) (amps) (ohms) Pari No. 

.8 1.2 1.2 M27/288·01 
1 1.5 .8 M27/288·02 
1.25 1.88 .5 M27/288·03 
1.6 204 .3 M27/288·04 
2 3 .2 M27/288·05 
2.5 3.75 .13 M27/ 288·06 
3 4.5 .08 M27/ 288·07 
6 9 .02 
4 6 .05 M27/288·08 
8 12 .013 
5 7.5 .032 M27/ 288·09 

10 15 .008 
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Power Inductors 
Switching Regulator Type 

SR Series cont'd 

!;~'c 
- c 

~ 

-
-
;L 

0 
TEMP. RISe 0 

'00 200 500 1000 2000 5000 10000 
Lt' (L AT ODC IN MICROHY. liN AMPERES) 

, 00 

00 " 
.,~ 

w 
roo 

w 
60< 
~ 

"~ 40w 
JO~ 

w roc , o 
o 

SRC 

SRC-640· 

SRC-240· 

POWER 

M27/289-07 

M27/289-08 

• Two Identical windings brought out to four te rmInals permit series, parallel, center lapped or transformer connections. 

~: 
tpo 
iS 60 

'50 
'40 
E3:) ' ", • 10 

o 

INCREASED POWER 
HANDLING CAPABILITY 

TEMP, RISE 

ICXXl 10.000 100.000 
LI' tL AT ODC IN MICAOHY,IIN AMPERESI 

WT. 14 OZ _ 
MIL Type TF5S04ZZ 

SRD 

l"l 
1.6!:1 --r - 'n 

--="1_1_ i--: ~ ~!~~ ------ -~U---
._-~ #8-32 UNC.2A j 

TURRET TYPE MTG STue L J 
TERMINAL 2-PLACES .!..! 
2.PLACES 32 ~~. 

1.000 
=.02 
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PS Series 
Inverter Transformers POWER 

• Freq, Range: 50-100 kHz 
• p.e. mounting style. Largest unit 

features insert for sturdiness 

• MIL-Iype TF5V03YY, Class V 
environment 

• Can be used for both MOSFET and 
bi-polar drives 

• Magnetically shielded 

• DC to DC efficiency of 75-80%, 
including all semiconductor and 
rectifier losses. 

• Multiple benefits: hi-frequency, 
hi-power, hi-efficiency. 

1,6.025 PIN (9PL) 
LOCATED ON ¢.44 B.C.D. 
eQUALLY SPACED AS FOR 10. 

WHITE DOT ON SIDE LOCATES 
PIN #1 (TERM #'S REF ONLY) 

PS INVERTER TRANSFORMER 

PN 

PS-300 

PS-310 

PS-400 

PS-410 

PS-500 

PS-510 

:::.25 
1.00 

Oulpul/W 

16 

16 

38 

38 

60 

60 

L 
1/1.025 PIN (9PL) 

Sl DC Output 

+12V@0,25A 

:!:15V @ 0,20A 

:!:12V@ 0,75A 

:!:15V @ 0,60A 

:!:12V@1.25A 

+15V@1.0A 

LOCATED ON 1,6.560 B .C.O. 
eaUALLY SPACED AS FOR 12. 

TYP. 
30' 

41.46 STANDOFF 

WHITE DOT ON SIDE LOCATES 
PIN #1. (TERM # '5 REF. ONLY) 

S2 DC Output Size 

+5V@2A .750"0 x .470"H 

+5V@2A .750"0 x ,470"H 

+5V@4A ,900"0 x ,525"H 

+5V@4A ,900"0 x ,525"H 

+5V@6A 1,000"0 x ,650"H 

+5V@6A 1,000"0 x ,650"H 

1~~~1 
-r 

.650 
MAX. 

~' 

r'--===='-L02 
:t:.25 

1.00 

L 
1/1.032 PIN (9PL) 
LOCATED ON tj'}.670 B.C.D. 
EaUALLY SPACED AS FOR 12. 

TYP. 
30" 

0.57 STANDOFF 

WHITE DOT ON SIDE LOCATES 
PIN # 1. (TERM #'s REF. ONLY) 

'#6-32 UNC-28 INSERT 
(8 THO MIN) IPL 

r-~ __ ~r-'--4---'~~ __ d~2VOC 
LOAD +15 VDC 

saQ---J} : 
50 kHz- 2 

100 kU- --l ~~ 

COMMON 

-12 VDC 
~~ __ ~~L---L I~C-___ OR 

-15 VDe 

i-<r---- +5 VDe 

9 
NOTE: Dimensions are In Inches. 
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Selection Guide for 
TRW High Q Coils and Chokes 

HIGH Q 
Over 50 years of specialization In High Q 
Inductors are reflected in the superior Q 
and temperature stability of the molyb­
denum permalloy dust toroid, ferrites, 
and laminated structures produced by 
TRW today. Range of application is from 
DC to 30 MHz. 
This catalog lists many different types of 
stock inductors, but special custom de­
signs produced to customers' specifica­
tions are available on special order. 
Characteristics such as taps, additional 
windings, special adjustments such as 
in a resonant circuit, higher voltage capa­
bility, inductance adjusted with DC, spe­
cial mechanical configurations, and even 
better temperature stability than our stock 
items are available to customers' require­
ments. 

WHILE THE TOROIDAL COIL is superior 
for frequencies above 1 kHz, the lam­
inated structure is superior for lower 
frequencies. The ML, MO, and MQM 
uses a hum-reducing lamination struc­
ture and, In addition, the ML, and MQM 
are in hipermalloy shield cases. 
The toroidal colis MS, MP, MM, MH, MW, 
FE, MQE have extremely low hum pickup 
due to the symmetrical winding on the 
toroidal core. 
ALL STOCK INDUCTORS are measured 
at 0 DC. The maximum DC listings are for 
approximately 5% drop in inductance, 
and negligible heat rise. The typical 
curves of Inductance variation with AC 
or DC currents, illustrated on the follow­
ing pages, best show the range of oper­
ation for a particular inductor. The exci­
tation is plotted in milliamperes x ViTi'RY. 
For example, the 100 mHy MS toroid 
(MS-100) with 10 rna of DC flowin§ has 
an excitation factor of 10 ma x V 10 mAy 
= 100, and the curve shows that approx­
Imately 90 mHy will be measured with 
10 ma DC. 

HIGH Q INDUCTORS - FIXED 

Stock LIne Approx. 
Approximate 

Inductance 
Inductance OCR Peak @ Tolerance 

Type No. Range Ohm/Hy 0 Freq. Adjustment 
CH-l00 100 ,uHY-200 ,uHy 51,000 85 1500kHz ±5% @1V.500kHz thru 
CH-200 

CH-300 300 ,uHy-1 000 ,uHy 42,000 85 790kHz ±5% @1V. 250 kHz 
thru 
CH-l000 

CM 0.25 MHy-50 MHy 3300 120 200 kHz ±5% @ 1V. 10 kHz 
FE. .01 Hy-2 Hy 200 125 8kHz ±1 % @ 1V, 1 kHz 
LL* 30 ,uHy-5000 I'Hy 1000 - -- min. 
MH .6 MHy-40 MHy 2700 80 100kHz ±2% @ .1V. 1 kHz 
ML-O thru .15 Hy-1.4 Hy 150 
ML-4 

22 1.5 kHz ±3% @ 1V, 1 kHz 

ML-51hru 2.5 Hy-60 Hy 85 
ML-l0 

22 800Hz ±3% @ 1V. 400 Hz 

MM 3 MHy-120 MHy 1300 60 30kHz ±2% @ .1V. 1 kHz 
MO-.1 thru .1 Hy-1 Hy 130 27 1:5 kHz ±2% @ 1V. 1 kHz 
MO-1 

MO-2 thru 2 Hy-100 Hy 65 25 600Hz ±2% @ 1V, 400 Hz 
MO-100 

MP 100 MHy-750 MHy 600 45 10kHz ±2% @ .1V, 1 kHz 
MOE 4 MHy-2 Hy 170 140 8kHz ±1 % @ 1V. 1 kHz 
MQM .5 Hy-600 Hy 10 40 200Hz ±2% 

serles@ lV. 60 Hz 
parallel @ .5V. 60 Hz 

MS 1 MHy-l00 MHy 1300 40 20kHz ±2% @.1V, 1 kHz 
MW .OS Hy-5 Hy 500 80 10kHz ±1% @1V. 1 kHz 

* See page 38 

HIGH Q INDUCTORS - VARIABLE 
Mean Inductance Variable Inductance 

Temp. MIL 
StabtJity Gr. 

±2% 4 

±2% 4 

±3% 4 
±1.5% 5 

- 5 
±1% 5 

within 2% 5 

±2% 5 

±2% 5 

+1% 5 
-2% 

+1% 5 
-3% 

±2% 5 

±1% 4 

±2% 4 

±2% 5 

±1% 5 

Since these high Q coils will saturate be­
fore any appreciable temperature rises 
occur, heating Is usually not a problem. 
A general rule would be that four times the 
DC listings may be applied without any 
detrimental heating due to copper loss. 

Type No. Range Range 
Temp. 

Stability MILGr 

FOR VARIABLE INDUCTORS such as 
HVC, and TVC, the DC values listed ap­
ply at the mean to minimum inductance 
settings only. The maximum inductance 
cannot be obtained with that amount of 
DC current flowing. 
Temperature stability of all TRW Induc­
tors Is excellent. Guaranteed limits and 
typical curves of inductance variation 
with temperature are shown for most 
types. 
Engineering, laboratory. and production 
facilities are available for full engineer­
ing discussion. sampling, and large quan­
tity production to meet special require­
ments. 
Intermediate inductance values in an ex­
isting stock toroidal series are available. 
priced as the next higher inductance unit. 

HVC .006 Hy-1S0 Hy +200% -70% (10 to 1) ±1.5% 4 

TVC* .006 Hy-150 Hy +200% -70% (10 to 1) ±1.S% 4 

• Same as HVC but with taps @ 30. +50% 

SR INDUCTORS· - FIXED 
Type Stack Line DC Current Approx. 
No Inductance Range Range Ohm/Hy Inductance Tolerance 

SRA* 8 ,uHY-1250 ,uHy up to 15A ··~510 +15%, -S% @ 1V. 10 kHz 

SRB 20 ,uHY-3000 ,uHy up to 15A 360 +15%, -5% @ 1V, 10 kHz 

SRC 60 ,uHy-10,OOO ,uHy up to 13.6A 190 +1S%, -5% @ 1V. 10 kHz 

SRD 500 ,uHy-5.6 Hy Up to 13A 63 +1S%, -5% @ 1V, 10 kHz 

* See pages 40 & 41 
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High-Frequency 
High-Q Inductors HIGH Q 

PACKAGING Temperature stable induc­
tors in a TO-5 metal case. 
MIL SPECS CM 10 complete MIL-T-27D 
Specs. Type number TF4S20YY. CH to 
complete MIL-C-15305E Specs. Type: 
LT10K. 
APPLICATION CM Series shielded induc­
tors have as over 120, and cover a fre­
quency range from 10 to BOO kHz. Peak Q 

. I 150 kH is centered at approximate y z. 
CH Series shielded inductors have Os 
over 1 DO, and cover a frequency range 
from 0.2 to 3.0 MHz. Peak Q is centered 
at approximately 1.5 MHz. 
CURRENT RATINGS CM Series DC rating 
is for approximately 10% drop in induct-
ance, with negligible heat rise. CH Series 
DC rating Is for a 40°C maximum heat 
rise, with negligible drop in inductance. 

CM and CH 
Series 

.355 MAX 

I 
1-

l Y.z MIN . 

320 ±.010J 

.0175 CIA. 
TYP. 

GROUND 
TERMINAL 
CONNECTED 
TO CASE 

fRW CM TYPE UNITS I ACHrECT 

I 
'-..... \--DC EFFECT 

,I-
, - -

- - -
-

• -- -

" -

" -- , . 

5 10 20 ~ 100 200 
MIU IAMPERES . \' MH 

Type No. 

CM 

CH-1 00 Ihru CH-200 

CH-300 Ihru CH-1000 

CM SERIES 

CH SERIES 

~~o. ~ 

~ 

'" 
" 

CH-1S0 
CH-200 
CH-300 
:H· 

1-660 
1=1000 

TAW CM UNITS 

- MS2135B:47 

=00 
MS2 

~O~vsT;:~g~i~cY , 
0, " 00 

" 
" ., 
" 

,. 
17 

Induclance Test 
Tolerance at 25°C Frequencv, kHz 

±5% 10 

±5% 500 

±5% 250 

. 'lu6H~I:; 
_ Max. DC 

Ohms 
100 ;.1 
1 iO 5.6 

- 2 JO l.5 
- 3 1 

2 
2, B5 
26 85 
43 6[ 

, 

:;~ -,;: 
I'\. • e I.IHY 

" ' "" 
o 

" " 50 100 200 300 500 100 
FREOUENCY - KILOHERT Z , 

Tesl Level, Max. L Varlallon, 
RMSV - SSoC to + 10SoC 

1.0 ± 3% 

1.0 ±2% 

1.0 ±2% 

Min. 
MI~~ZRF, I ~~~!~I~ 

ml 
~ 1 7.5 19 
~ 1 5 .5 

1.5 
3.4 
2.9 
2.6 94 

790 kHz 2.5 BB 
790 kHz 2.1 85 
790 kHz 1.6 65 

, 
, , 
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Miniductor™ Series 

PACKAGING Hermetically sealed, MS, 
MM, MH, MP, MW, epoxy molded sym-
metrical toroids. ML hi permalloy shield 
cased, hum reducing laminated inductor. 
MO. epoxy molded hum reducing lam-
inated inductor. All have stra ight pin 
terminals for printed circuit applications. 

TERMINALS Per MIL-STD-'276. 

MIL SPECS To compl ete M IL-T-27D 
Specs. MIL Type No. TFSR20ZZ. 

Laminated Types 
ML Series 

TERMINAL LAYOUT 

r- ')10-, 

rl~umr M. t 'x. 
: 0 -r L ' , 
:.- Tx,-l 

ML CASE 
W,/1 X lJ(t x 1ft high 
Weight: .2 oz. 
TERMINALS: Type 0 Tinned Oumet 
.025" Oia. x 1" lon~ 

MO Series 

~~ 

TERMINAL LAYOUT 

r-- 1X.-, 

T[LJ----- _l 
:v~: .4 

1.: O-"f , , 
.... . 6_ 

MO CASE 
~" x 1.J<t/' x TKt high 
Weight: 1 oz. 
TERMIN ALS: Tinned Oumet 
.040" Dia. x ~2f1 long 

Inductance Tolerance 
Type No. at 25°C 

ML-O thru 4 -1-3% 

ML-S thru 10 ....3% 

MO-.l thru 1 + 2% 

MO-2 thru 100 -1-2% 

MS -+-2% 

MP "'2% 
MM +2% 
MH ..... 2% 

MW + 1% 

,. 
" 

TYPICAL Q Of M' l.(l 

tHRU loll'" 

" 
" 

, 
"'0 • ,0' HVI 

• 
0 
' 00 ~ ' 00 " " .. 

FREQUENCY _ HERTl 

,. 
TVP'C.o,L QOF I.IL· 5 It1A U Mt· IO 

~ 

" , 
" I.I t·l 

le .o NVI 

'00 ~ ~ 0000 " ~ 

fREOUENCY _ tlERIZ 

'1~r~ ':.'.~' 19\:~ T", No. ~"rtNO. 
ML·O 

~1164'" 
ML-' 

i 2.5 

~ ML·' 4.0 
ML-7 

if .5 =i: ;4·10 25 ., 
OL·IO 

" TY"C.o,L OF ... 0· • ,. 'tlRU 1.1 0-' -, V '\ 
~ 

" 
" 

/ ... O-.~ 

II-'~I 

·V I I • 100 l'OO 500 IK lK 51( 10K 201( 1oOJ( lOOK 

FJ\tOU( NCV _ HERTZ 

• TVPIC.o,L OF 1.10.2 IHAU MO· , OO · /111. • 
• I I 
, 1.1 0-1.5 

11 5 K't'J 

\ • / I I • 
FREQUE NCY _ HERTZ 

PULSE 

Test Test Level Max L Variation 
Frequency RMSV -SsoC to +1050 C 

1 kHz 1.0 Within 2% 

400 Hz 1.0 +2% 
1 kHz 1.0 +1% - 2% 
400 Hz 1.0 +1% 3% 
1 kHz 0.1 ±2% 
t kHz 0.1 .... 2% 

1 kHz 0.1 -+-2% 

1 kHz 0.1 ..... , % 
1 kHz 1.0 -+-1% 

,~ 

,00 

M 

" g 
~ 
~ 

.. - TYPICAL CHANGE ~ 
INI1, Al IH DUCT"'NCE a ,"r M VS AC" DC E~CIT "'TlON 
Of IoIL -O THAI) lolL'" 

M 
" , , , , 

MILLI .o,MPERES . \' I.IH 

I-!N.TI.o, L .NOUCI.o,NCE " , 1M VSI\.C&DCUC.T.o,I.ON 

" OF "' L.~ TtlRU I.I L·IO • "h I I I I I I 
~ , , , 00 ~ !.O l Oll NO ~ 

.... LL' ...... P'ERES . \ I.I tI 

TR ........ L UN.TS 

~ 
.NOUCI.o,NCE CHANGE VS 1£I.IPf.R.UUR[ 

" ~~ ., ;.+,:. I I I I 
-" ~.!:.5 !tlR~ "'L·'O 

~. 0 
Y,r' 4It..,~ ., 

'0 , .'t4 ~< . · ~t .. o· , , 
-ISO - . 0-20 0 ~ " eo 10 lOll ,~ , 

DEGREE S CENHOFl.o,OE 

,0> 
• '00 ~ M 
0 

~ R .f-
~ ~ ~ ~ • U ~ -• , 

" 
TYPICo\LCK.O.HO': 
IN .".o,t INOUCUNCE II • " vs.o,C & DCUCITA110N 

~ 
OF "'0· . ' !HRU "'0·' 

MILLI"'~PERES. \' I.IH 

'" 
~ '00 

M 

i " R ~ 

~ U TYPICAL CtlANGE S S 
INITIAt INDUC , .o,NCE <; <; , M VS .O,C. DC E.CITATION 
OF "'0-1 THRU MO-1(10 • M 

~ 

• , , , 00 ~ 110 lDO too ~ 

IoI ILLIAMPEFlU . \ ' '''H 
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MiniductorTM Series 

Toroidal Types 
MS Series 

MS CASE 
.35" Ola. x .23" high 
Weight: 1.3 Gm. 
TERMINALS: Type 0 - Tinned Oumet 
.025" Oia y 1 V4" long 
MIL Type No. TFSR20ZZ 

MP Series 

MP CASE 
1(," Oia. x V4" high 
Weight: .07 oz. 
TERMINALS: Type 0 - Tinned Oumet 
.025" Ola. x 1 V4" long 
MIL Type No. TF5R20ZZ 

MM Series 

MM CASE 
U," Oia. x V4" high 
Weight: .07 oz. 

104 

100 

M 

12 

II 

&& 

110 

701 
I 2 5 10 20 50 100 200 500 

MILLIAMPERES. \ MH 

Ind.mH, maDe DCRU 
T,pIINo. MIL Part No. (0 DC) Max. Max. 
M8·1 M27114S-Gi 1 60 1.4 
M8·5 M27/146·02 5 28 7 
.8·10 M27/14S-G3 10 20 11 
M8·21 M27/14S.Q4 25 13 38 
MS·SO M27114S·05 50 9 75 
MS·1Da - M27/146.;(JS 100 6 132 

~ +2 r-~'N_OO~CT_ANCE~C_~~NQ_E_Wr"H_T~(Ur~_AA~T_UA_Er-, 
TRW' .,,,,Ujfns 

~ TYPICAL INOOCTANCE CHAHCI. va TEUPlAATUIIE 

.. --I--~ I o_~ 
I -2L--~-L~L--~-L~~~-L~ 
! -co -co -20 0 20 <0 10 10 '00 120 
I DEGREES - CENflGRADE 

T,peNa. 
MP·100 
Mp·1&0 
Mp·250 
MP·350 . 
MP~5cro 

MP-760 

Trpe No. 
•• ·1 
M.·2 
MM03 ..... 
•• 05 
MMoG 
.11·7 

Ind. mH, ml DC 
MILPlrt MD. (0 DC) Mlx.* 
M271285001 100 7.0 
M27/285002 150 6.0 
M27/286'()3 250 4.5 
M27J285.Q4 350 3.7 
M27/285-05 500 3.0 
M27/285-06 750 2.5 

104 r--r--,-,-,--r-r-r ............. 

100 I-I--+--t::~~~~--l~ 
MI-I-+-+-+----r-...~--IH 

1IOt-r--..,....,-..,....-t--f-

MIL Ind. mH, mlDe 
p,rt No. (ODC) IIlx. 

M27}24().(J1 3 50 
M27124D-02 5 40 
M27/240-G3 8 30 
M27/240-Q4 12.5 25 
M27/240-Q5 20 20 
M27/240'()S 30 16 
M27/24O-G7 60 11 

DCRn 
Mex. 
70 

100 
180 
265 
360 
540 

DCRn 
MIX. 

4.8 
8.0 

13 
19 
31 
47 
94 TERMINALS: Type 0 - Tinned Oumet 

.025" Oia. x l1fia" long J. 11.-8 M27/24O-G8 120 8 186 
MIL Type No·. TFSR20ZZ 
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Miniductor™ Series 

Toroidal Types 
MH Series 

MH CASE 
U," Dia. x V4" high 
Weight: .07 oz. 
TERM INALS: Type 0 - Tinned Dumet 
.025" Dia. x 11/4 1/ long 

MW Series 

MW CASE 
~1" Dia. x l'ft high 
Weight: .25 oz. 
TERMINALS: Type N-2 - Tinned Nickel 
.040" Dia. x %11 long 

0 

10111·1 " ' / I f s ~HVI 

• I .. M ~ .m ~ ~ 
rll(QU£HCY _I(,lOIlUITI 

UTe "'H UNII , 

~nfrnrlll 
- - 60-01)-:10 0 :!II _0 60 110 '00 ':10 
, DEGREES _ C[HI'Gfl ADE 

...--{. 
0 ./ " .. ~ 

./ 
, .IH'I'I 

• 
. / 
• I 

HIGH Q 

I 
~I -

, ~~\ ~ JJ:;'::i..tL,~~cf:NCE 
VS AC. DC U C"A" DN f-' OF MH Tl~[ UNI' 

I I I 
I ~ 5'0 10 !oO 100:1000 !0001000 

MIUI .. ",PE!I£S . , MH 

, I 

J..- '"' 0 ./ t1~~;!Y! ---"': , 
./ 

, V 

• '0 n!oO'oo l'OO 
FREOUENCY _ K'LO "fIlTZ 

"i-
, ~~\ 

- rvP ll;.\.l CHANO£ --;. 
_ ;",nAlINDVC' ANCE I ~ t 

VSAC . DC nCIUI 'ON 
0 ' MW TYPE UNI' 

I I I 
5 10 l'O !oO lOll :00 loOO'ooo 
" 'lllA.UPERES. \ IoIH 
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J.--.... , 
0 / JW-3,_ 

\-,.- I~ HY) 
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FAEQUENCY _ KILOHE RTZ 
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Hermetically Sealed High Q Coils 

Low Frequency Laminated Inductors 
MQM Series 

MQM CASE 
11(611 Dis. x 1 % II high 
Weight: 5 oz. 
Mounting Holes: 1 Va /I 

Screws: 4·40 
~----~ Cutout: 1" Dia. 

MIL Type No. TF4R20YY 

CONNECTIONS Two identical windings 
brought out to four terminals permit 
series, parallel , center tapped, or trans­
former type connections. 
TOLERANCE ±2% @ 60 Hz, 1 V series, 
0.5 V paraliel. 
MIL SPECS To complete MIL-T-27D 
Specs. 
TEMPERATURE STABILITY MOM, -55° 
to +130oC, ±2%. 

Toroidal Inductors MQE Series 

MQE CASE 
1J{6/1 long x Vz/l wide 
x 1~{' high 
Unit Weight: 1.5 oz. 
Mounting Holes: ;'4" 
Screws: 4-40 
Cutout : Kt x V2" 

ADJUSTMENT MOE, ±1 % @ 1 V, 1 kHz. 

MIL SPECS To co mplete MIL-T-27D 
Specs. 
TEMPERATURE STABILITY From -55°C 
to + 105°C. MOE, ±1%. 

Toroidal Inductors FE Series 

Type A B HT 

.968 'h MX 

MIL TYPE NO. TF5R20ZZ 

INSERT WT 

4-40 .7oz 

PACKAGING Hermetically sealed. 
Molded flat construction, symmetrical 
taro ids. 
TOLERANCE ±1 % @ 1 V, 1 kHz. 
TERMINALS Per MIL-STD-1276, tinned 
nickel, type N-2 •. 040" dia, x %/1 long. 
MIL SPECS To complete MIL-T-27D 
Specs. 
TEMPERATURE STABILITY -55°C to 
+105°C, ±1.5%. 

HIGH Q 
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Variable Inductors 

Wide Range 
HVC and TVC 
Variductor™ 

HVC 

-[~J~6- r j{, OIA. , I ' -.- ;-0 - . ;- -;. 
~ ' HVC I ~ 

~ - ;-q?,' i ~ci Lf 
. ~ --- 1--- : >Z.. I ,~ O'A , 

% t -lfI~ 

TVC 

lYe " long x lJ!t wide x 1~t high· 
Weight: 2 oz. 

Screws: 4·40 

• Height includes adjustment screw 

PACKAGING Hermetically sealed. Metal 
encased. Inductance variat ion controlled 
by adjustment screw on lop of case. 
Range is cove red in 9000 rotation. Set­
ting is positive. TVC is tapped version of 
HVC, with taps at 30% and 50% of total 
turns. 

APPLICATION Osci llators, equalizers, fil­
te rs, impedance matching, phase inver­
sion, tuned circuits, etc. 

UTC HVC & TVC UNITS 

HIGH Q 

RANGE HVC, TVC +200% -70% of 
nominal va lue. 

MIL SPECS To complete MIL-T-27D 
Specs. MIL Type No. TF4R20YY. 

TEMPERATURE STABILITY At mean in­
ductance, from - 55°C to + 1 osoe. HVC 
& TVC: ± 1.5%. 

INDUCTANCE CHANGE VS TEMPERATURE 
w 

Ili~1tJnllllll 21i~i-~~!!iI!!il~~ 
18 Q-I---MIN ADJ 
lS /' ~ 12 

9 *% 6 : MAx AO
J 

J 

rfl. -60-40-200204060 80100120 
3 HVC-6 
SO 100 SOO lK 3K 10K 

DEGREES - CENTIGRADE FREQUENCY - HERTZ lV APPLIED 

2.9 
w 2.S 
()", 
Z w 1.9 <t -
.... a: 1.3 ()Z 
:JW 

.7 OI 
~ 

MAX ADJ 

I 
MEAN ADJ 

1 MIN ADJ HVC-6 

.1 1 10 100 
APPLI ED VOLTAGE AT 1000 HERTZ 

HVC Tapped TVC Min. Mean Max. ma DCRn 
Type No. MIL Part No. Type No. MIL Type Hy. Hy. Hy. DC ±20% 

HVC-1 M27/145-01 TVC·1 TF4R20VY .002 .OOS .02 100 .5 

HVC-2 M27/145-02 TVC-2 TF4R20VY .005 .015 .05 60 1.4 

HVC·3 M27/145-03 TVC-3 TF4R20VY .011 .040 .11 40 3.S 

HVC-4 M27/145-04 TVC·4 TF4R20VY .03 .1 .3 30 6.S 

HVC·5 M27/ 145-05 TVC·5 TF4R20VY .07 .25 .7 20 22 

HVC-6 M27/145-0S TVC-5 TF4R20VY .2 .S 2 15 55 

HVC-7 M27/ 145-07 TVC-7 TF4R20VY .5 1.5 5 10 141 

HVC-6 M27/145-06 TVC-S TF4R20YY 1.1 4 11 7 3S0 

HVC-9 M27/145-09 TVC-9 TF4R20VY 3 10 30 5 950 

HVC-10 M27/145-10 TVC-10 TF4R20YY 7 25 70 3.5 2220 

HVC-11 M27/145-11 TVC-11 TF4R20VY 20 SO 200 2 5550 

HVC·12 M27/145-12 TVC·12 TF4R20VY 50 150 500 1.5 15.SK 
Chaoslnll Type No .. IIlrequency Is above 100 Hz, use type providing required Inductance between mean and min. values. 
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Selection Guide for 
TRW Filters 

Over 50 years of specialization In se­
lective networks, from image parameter 
design to modern network synthesis are 
reflected in the superior performance, 
miniaturization, stability, and reliability 
of the electric wave filters produced by 
TRW today. 

Because of the tremendous variation in 
requirements of frequency, band width, 
impedance, shape factor, size configura­
tion, and other special characteristics 
such as envelope delay distortion, and 
return loss. TRW standard filters are only 
a portion of the filters made. Special 
"custom" designs to customers' specifi­
cations range from DC to 30 MHz, from a 
volume of less than 0.1 cubic Inches to 
more than 250 cubic inches. They cover 
applications such as telephone. tele­
graph. telemetering, multiplexing, car­
rier elimination and restoration, etc. 

FOR SPECIAL DESIGNS the following in­
formation must be known: source and 
load Impedances, insertion loss, pass 
band, stop band, operating level, oper­
ating temperature range, and size restric­
tions, plus any other special require­
ments such as phase matching, Insertion 
loss matching, or attenuation matching, 
between units, envelope delay distortion, 
return loss limits. etc. 

Since filters usually contain many pre­
cisely adjusted elements and are used in 
critical applications where continued re­
liable performance is a necessity, all 
TRW filters, both standard deSigns and 
speCials, are manufactured and guaran 
teed to MIL-F-18327. 

Units with Identical electrical and me· 
chanlcal characteristics as stock items, 
except for center frequency on band pass 
filters, or cutoff frequency on low and 
high pa~s filters. are known as standard 
designs specia:s. For example, a band 
pass filter Identical to the BPM series 
with a center frequency of 2700 Hz wou ld 
be Identified as BPM-2700, a 2700 Hz 
center frequency band pass filter Identi­
cal to the MNF series would be identified 

as MNF-2.7, a low pass similar to LPM 
series with a 2700 Hz cutoff frequency 
would be identified as LPM-2700. 

FOR BAND REJECT applications, the 
BPM band pass minifilters may be used 
by connecting as shown in our catalog. 
Generally, on standard filters, variations 
of ±20% in the source and load im-

BAND PASS 
Type Center Frequency Band 
No. Range Width 

MNF 400 Hz to 165 kHz ±7.50/0 

MWF 22 kHz to 165 kHz ±150/0 

BPM 400 Hz to 20 kHz ±30/0 
BMI 30 Hz to 400 Hz ±30/0 

NT 425 Hz to 3315 Hz ±42.5Hz 

TGR 425 Hz to 3315 Hz ±42.5Hz 

BAND REJECT 
Type No. Frequency Range 

BPM 400 Hz to 20 kHz 

LOW PASS 
Type No. CUtoff Frequency Range 

LPM 200 Hz to 15 kHz 

FLH 600 Hz to 5 kHz 
FLL 3.5 kHz to 50 kHz 

LMI 50 Hz to 150 Hz 
LML 500 Hz to 12 kHz 

HIGH PASS 
Type No. Cutoff Frequency Range 

HPM 500 Hz to 4 kHz 

HMI 50 Hz to 400 Hz 

HML 40 Hz to 200 Hz 

FILTERS 

pedances will have negligible effect on 
the attenuation response. FLH, FLL. BPM. 
and BMI filters may be used with a much 
lower source impedance and stili give 
satisfactory results. 

The nominal test level, ~ is 2.0 Volts 
RMS for all stock filters except 0.5 Volt 
on the BPM and 1.0 Volt on the LPM. 

Source Load MIL 
(Ohms) (Ohms) Grade 

10K 10K 7 

10K 10K 7 

10K 10K or Grid 6 
10K Grid 6 

600 600 6 

600 600 6 

Source" Load (Ohms) MIL Grade 

10K 6 

Source" Load (Ohms) MIL Grade 

10K 6 

10K 6 

600 6 

10K 6 
600 6 

Source" Load (Ohms) MIL Grade 

10K 6 
10K 6 
600 6 

CALL FACTORY FOR DETAILS OR 
SPECIAL REQUIREMENTS ON FILTER APPLICATIONS 
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Telemetering 
Band Pass Filters 

Tele-Minifilter™ 
MNF and MWF 

MNF-7.35 thru MNF-70, 
MWF-22 thru MWF-70 
~t sq. x 11211 high 
Weight: 1/3 oz, 

I , , 2 

I 
I 

.f 
o 
'" 
~ 

--+-+\+-+--

I 
MNF-.4 Ihru MNF-S.4 
1){t sq. x 1/2" high 
Weight: 1 oz. 

MNF-93 thru MNF-165, MFW-93 thru MWF-16S 
~2" sq. X .35" high Weight: Vs oz. 
Leads: .025 Dia. x 1//; Type N·2, Tinned Nickel , MIL·STO·1276 

TYP ICAL NORMALIZED MNF, RESPONSE 
.3 

o r--t-IH-++_TTTm 

m 
~ 20 f-+-+-H!I-t+t-ll-tttt-
I 

w 

~ 30 f-+-+-HtH+t+t1rrt+1ttttI o 
~ 

::l 
~40 f-+-~~++rH~ 

m 
~ 

I 
w 

'" z 
0 
~ 

~30 
~ 

TYPICAL NORMALIZED MWF, RESPONSE 
.6 .7,8 .9 1 2 3 

o 

FREQUENCY FIFe 

0 
m 
~ 

I 
w 

'" z 
0 
~ 

'" w 
~ 

FILTERS 

PACKAGING 
All hermetically sealed. MNF and MWF 
units metal cased, epoxy terminal board 
with pin terminals. 

NOTES 
The low potential connections (2 and 3 
on MNF and MWF) are brought out to 
individual terminals so that input and 
output may be used at different DC po­
tentials if desired. 

MIL SPECS 
All to complete MI L-F-18327D Specs. 
MNF and MWF: FR7RX22ZZ1 . 

IMPEDANCES 
MNF and MWF 10K ohms source and 
load. 

SPECIALS 
MNF and MWF filters can be obtained 
with special center frequencies from 
400 Hz to 200 kHz. 
Leads: .025 Dis. x 1"; Type N-2, Tinned 
Nicke l, MIL-STD-1276 

Center Center 
Freq. 

Type No. (kHz) 
Freq. 

Type No • (kHz) 

. MNF-.4 .4 MNF-40 40 

MNF-.56 .56 MNF-S2.5 52.5 

MNF-.73 .73 MNF-70 70 

MNF-.96 .96 MNF-93 93 

MNF-l.3 1.3 MNF-124 124 

MNF-l.7 1.7 MNF-165 165 

MNF-2.3 2.3 

MNF-3.0 3.0 MWF-22 22 

MNF-3.9 3.9 MWF-30 30 

MNF-5.4 5.4 MWF-40 40 

MNF-7.35 7.35 MWF-52.5 52.5 

MNF-l0.5 10.5 MWF-70 70 

MNF-14.S 14.5 MWF-93 93 

MNF-22 22 MWF-124 124 

MNF-30 30 MWF-165 165 

ATTENUATION CHART 

Pass Band 
Wldlh 

Type 
No. 

(less than 
3db) Slop Band 

MNF ±7'/2% 15 db min @ ±25% 
40 db min @ 1.75 Fc 

.58 Fe 

MWF ± 1S% 15 db min @ ±50% 
40 db min @ 2.5 Fe 

.4 Fe 
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Miniature Filters 
Band Pass, High Pass, Low Pass 

BPM Series 

0 

0 

10Kn 

BPM case 
3A II x 0/4/1 X 1Ya" 
Weight: 1 oz. 

~~ 
FIG. A 

CONNECTIONS FOR 
BAND REJECT APPLICATIONS 

'\ '\ If 1/ 

0 :;: gI-g 0 
0 0 0 

0 - ~ 1-;7 ~ 1- -~, -,. ,. 
~ '" ~ ~ 
on m on m 

::l 3 0 
a: 

4 D. 
.1 .2 .5 1.0 2 5 10 20 

KILOHERTZ 

TYPICAL BAND REJ ECT RESPONSES 

MinifilterTM 
LPM and HPM 

HPM and LPM 
case (MIL AG) 
1"x1"xl%" 
Weight: 2% oz. 

LPM-6000 or 
higher (MIL AF) 
¥411 x ¥4" X 1Va 'l 
Weight: 1 oz. 

PACKAGING 
Hermetically sealed. Standard MIL metal 
cases. Straight pin terminals. Shielded 
to reduce hum pick-up. 

MIL SPECS 
To complete MIL-F-1B327D Specs. Grade 
6, Class R, Life X. 

BAND REJECT 
BPM units are designed for both band 
pass and band reject applications. For 
band reject connect as in Fig . A below. 

WIDE BAND PASS 
APPLICATIONS 
The HPM and LPM may be connected in 
tandem. For example, the HPM-500 in 
tandem with the LPM-5000 will be flat 
within 1 db from 625 Hz to 4000 Hz with 
an attenuation of 40 db at 300 Hz and 
8250 Hz. 

TYP ICAL NORMALIZED LMI, LML RESPONSE 

STOCK SPECIAL LPM units available 
from 200 Hz to 25 kHz; HPM units avai l­
able from 500 Hz to 25 kHz. 
HIGH PASS 
MIL TYPE FR6RX33AG1 , HPM 10K ohms 
source and load. 

P ... Sand 

Type No. 

(te .. than 
' db~ 

(Hz) & e ove 
Slop Sand 

min db @ (Hz) 

HPM ·SOO 500 30 333 
40 250 

HPM·1000 1000 30 667 
40 500 

HPM·4000 4000 30 2S80 
40 2000 

TRW TRANSFORMER & COIL PRODUCTS, 150 Varick Street, New York, NY 10013, Telephone: 

52 

FILTERS 

BAND PASS 
TYPICAL NORMALIZED BPM RESPONSE 

.4 .5 .6.7.8 .9'1 2 3 
o 

m lD e-~~4-~+1~Ht 
~ 

w 20 f--1-++t+t-H-I\tI 
'" z 
o 
~30~~~1J~tf++~H* 
w 
a: 

40 f-M'+t+tH-Ht 

FREQUENCY FI Fe 

Band Pass 
MIL TYPE FR6RX22AF1 
BPM's source 10 k ohmsj load 10 K ohms 
or grid. Grid output gives 2:1 gain. 
NOTE: Special BPM fillers with center IreQuency 
of 30 kHz 10 200 kHz are available wllh 10,000 
ohms load only, these have three terminals. 

LOW PASS 
LPM's BELOW 6000 MIL TYPE 
FR6RX11AG1 . LPM-6000 AND ABOVE 
MIL TYPE FR6RX11AF1 _ All LPM's 10K 
ohms source and load. 

Pass Ban d 
(leIS than 
6 dbl DC Stop Band MIL 

Type No. to: Hz) min db @(Hz) Cne 
lPM-200 200 30 300 AG 

40 400 

LPM-SOO 500 30 750 AG 
40 1000 

lPM-l 000 1000 30 1500 AG 
40 2000 

LPM-1500 1500 ' 30 2250 AG 
40 3000 

LPM-2000 2000 30 3000 AG 
40 4000 

LPM-3000 3000 30 4500 AG 
40 6000 

LPM-SOOO 5000 30 7500 AG 
40 10000 

LPM-6DOO SOOO 30 9000 AF 
40 12000 

LPM-l 000D 10000 30 15000 AF 
40 20000 

LPM-1500D 15000 30 22500 AF 
40 30000 

(212) 255-3500, TWX: 710-581-2722 



Filters 
Standard Interstage and Line 

Band Pass Filters 
BMI Series 

PACKAGING lor 8MI, LMI, LML, HMI and 
HML series. 

MIL SPECS To Complete MIL-F-18327D 
Specs. MIL Type FR6RX22YY1. 

SPECIALS 8MI units available Irom 20 Hz 
to 50 kHz, above 400 Hz smal ler size and 
weight can be obtained by selecting BPM 
units (see page 52). 

NOTES 8MI fi lters have a phase slope 
over the pass band that is essentially 
linear. For wide band pass filters, the 
HMI and LMI or HML and LML filters may 
be connected in tandem. For example, 
the HMI-200 in tandem with the LMI-4000 
will result in a filter flat within 1 db from 
250 Hz to 3200 Hz and with an attenua­
tion of 35 db at 133 Hz and 6 kHz. 

Center 

Type No. Source n 
aMI 10k 

10 f-+-+-l++-ffHt 
<D 

" I 2o f---H+H H+\H w 
~ 
Ii' 30 1-++H4-I+lfA 
~ 
~'O r-+~rf-H~tH 

0.5 
FREQUENCY FIFe 

FILTERS 

Gain 

2:1 

Pa .. Band Stop Band DIMENSIONS/MOUNTING Frequency (les8 than 2 db) 
I Above (Hz) 

1 . ... 1 I 
I MI • . I CUI-I 

I 

Type No. (Hz) 
H1. Mig. Stud, oul WI. 

l MI, LML, HM I, BM I·3D 

I Vfk:,f ! 2Ya tl ! ~" x 1V4" ! 6·32 , W' , 9oz' l 

BMI, LMI·150 

I Wk:,f ' H\" , ~" x 1V4 II , 6-32 , Va" , 6 oz. , 

MIL SPEC MIL-F-18327D 

~LML iii" 
Low Pass Filters 
LMI and LML 
Series 
SPECIALS LMI units available from 50 Hz 
to 25 kHz, for frequencies above 200 Hz, 
smaller size and weight can be obtained 
by selecting LPM units. LML units avail­
able from 500 Hz to 100 kHz. 

NOTE LMI and LML filters have a phase 
slope that is essentia lly linear in the pass 
band up to .67 cutoff frequency. 

MIL TYPE FR6RX11YY1 
Type Source n Load !! 

LMI 10K 10K 

LML SOOI600 500/600 

High Pass Filters 
HMI and HML 
Series 
SPECIALS HMI units available f rom 30 Hz 
to 25 kHz, for frequency above 500 Hz, 
smaller size and weight can be obtained 
by selecting HPM units. HML units avail­
able from 30 Hz to 100 kHz. 

BM I-3D 30 
BM I·50 50 

BMI·60 60 

BMI·l00 100 

BMI-120 120 

BM I·20D 200 

BMI·240 240 

BMI-40D .00 

TYPICAL NORMALIZED UII, LML RESPONSE 

10 ~-l--l--l--I-I-J.++Wl+Jjellt~ 

FREQUENCY FIFC 

TYPICAL NORMALIZED HMI,HML RESPONSE 

.4 .S.6 2 

o·~~~fi++~~~ 

, 
FREQUENCY F/fr; 

(Hz) Below (Hz ) 

29.1-30.9 
(more thi" 35 db) 

15 60 

48.5-51.5 2S I 100 

(more than 40 db) 
58.2·61.8 30 120 

97.0·103 50 200 

116.4·123.6 60 240 

194·206 100 .00 

233·247 120 .80 
388-412 200 800 

12000 35 18000 
40 24000 

Pass Band 

Type No. 
(less than 6 d b) 

(Hz) & Above 
St1t Band 

Min. b @(Hz) 

HMI·5D 50 30 33.4 
40 25.0 

HMI·100 100 35 66.7 
40 50.0 

HM I·200 200 3S 133 
40 100 

HML-40 40 30 26.8 
40 20.0 

HML-200 200 3S 133 
40 100 

MIL TYPE FR6RX33YY1 
Type Source n Load [} 

HMI 10K 10K 

HML 500/600 500/600 
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Flats™ 
Low Pass Filters 

FP-ACaae 

0 C CASE $ 

FP·A 
1,7 HIGH: WT. 2.5 OZ. 

FP-B Case 

FP-B 
% HIGH ; WT. 2.0 OZ. 

Telegraph Tone 
Channel Filters 

~
. 

iii 
• 

TGT CASE 
1112" X 1112 " x 2112" 
Weight: 8 oz. 

Mounting : 1J.<," x 1J.i',11 
Screws: 6-32 

TGR CASE 
11J2" x 1'1/2" x 4V4 11 

Weight: 15 oz. 
Mounting: 1J{," x lX',11 
Screws: 6-32 

PACKAGING Flat metal case. Shielded to 
reduce hum pick-up. Hermetically sealed. 
Straight pin te rminals. 

MIL SPECS To complete MIL-F-18327D 

LOW PASS 
MIL TYPE FR6RX11YV1 

o 

aJ 10 
a 

m 20 
z 
o 
3i 30 
w 
a: 

40 

r---l 
" - ! 

- ! 
:r 

----j ~ 

. 1 .2 

Source & 
Load " 

\ ~ 
r 
:t 
;" 
0 
0 

-;; 
~ 

;. 
" ~ e 

.5 1.0 2.0 

FILTERS 

Specs. Grade 6, Class R. Ufe X. 

NOTE Filters with other frequencies than 
shown can be supplied on special order. 

\ ~ ~ 
\ I~ 

~ 

r r r 
~-S ~ '!: 

~ 
~ 

~ 0 0 8 8 0 0 0 8-
-;; -;; -;; 

~ 
-;; 

l' ~ 
~ 

~- '" 0:-" " ~ ~ ~ " '" '" '" ~ 

e. e e '" e-
I i 

5.0 10 20 50 100 
FREQUENCY - kHz 

PACKAGING Hermetically sealed. Metal 
cased. Pin terminals to fit subminiatu re 
7-pin socket. 

Specs. MIL Type FR6QX22YY1. 

IMPEDANCE 600 ohms source and load. 

MIL SPECS To Complele MIL-F-18327D 

Pass Band Width Stop Band Width 
Types (less than 3 db) (Hz) Min. db @ (Hz) from Fc 

TGT Transmllllng Types ±42.5 16 @±170 

TGR Receiving Types ±42.5 30@±170 

TGT (transmitting) and TGR (receiving) standard designs have center frequencies 
starting at 425 Hz spaced 170 Hz apart through 3315 Hz. 

e.g., 1105 center frequency transmit filter would be designated TGT-1105 

2805 center frequency receive filter would be designated TGR·2805 

TYPICAL RESPONSE CURVE 
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Mil Type Designations 

MILITARY GENERAL SPECIFICATIONS, MILITARY TYPE DESIGNATIONS, 
MILITARY STANDARD DRAWINGS, MILITARY SLASH/SHEETS 
AND QUALIFIED PRODUCTS LISTS 

Federal Supply Code for Manufacturers 
(FSCM) No. 80223 is assigned to TRW 

TRW is in full compliance with the newly 
issued "Revision En of MIL-T-2·7. 

TRW Transformer & Coil Products mili­
tary products are made to the requIre­
ments of either MIL-T-27 (transformers 
and inductors), MIL-F-18327 (electric 
wave filters), MIL-T-21038 (pulse trans­
formers) or MIL-C-15305E (Radio Fre­
quency Coils). The current revisions are 
MIL-T-27D, MIL-F-18327E, and .MIL-T-
210380. 

Each of these specifications make use of 
its own MIL Type Designation, which is 
essentially a shorthand description of the 
item. However, the MIL Type Designation 
will not fully describe an item without a 
statement of its electrical characteristics 
and, where necessary, a dimensional 
drawing. Therefore, for ordering pur­
poses, you must specify the TRW Part 
Number in addition to the Type Designa­
tion. A condensed outline of MIL Desig­
nations Is presented on page 56 for your 
reference. 

The Department of Defense is phasing 
out the use of the previous standard part 
documents, e.g., M.S. sheets (Military 
Standards) and MIL Type Designations 
with the three-digit suffix to describe a 
discrete specific part. 

The general component specifications 
MIL-T-27, MIL-F-18327 and MIL-T-21038 
now have supplementary documents 
known as slash/sheets, which are draw­
ings completely describing the standard 
parts. The slash/sheets are prefixed with 
the number of the related specification, 
such as M27 /104-001, M18327/018-001 

or M21038/8-001, MIL-C-15305E per 
MS21358 (Type L Tl OK). 

However, OEMs are not restricted to the 
usage of slash/sheet standard parts. If a 
new or different application requires a 
new or different part it can be custom 
designed as previously, with all general 
visual, mechanical, environmental and 
electrical requirements governed by the 
applicable military general component 
specifications. 

The slash/sheet itself does not list the 
qualified manufacturer. To determine this 
information, refer to the related QPL, look 
up the particular slash/sheet number and 
the qualified manufacturer will be listed. 

The MIL Type Designation (less the three­
digit suffix) does not describe a specific 
part - only a general family type. Refer 
to the charts on the following page for 
information obtained from the military 
type designations. 

In the recent military transformer specifi­
cation change from MIL-T-27C to MIL-T-
270, two changes occurred: the life ex­
pectancy symbol was discontinued and 
the family symbols were consolidated 
from 37 different code symbols to the 8 
basic family code symbols listed. 

If the part and the drawing have TF desig­
nations that appear in conflict, refer to 
the cross-index chart listed in paragraph 
6.17 on page 50 of MIL-T-27D. 

Each of these three specifications con-

MIL-C-1S30SE - MILITARY SPECIFICATION FOR 
COILS, FIXED AND VARIABLE (RADIO FREQUENCy) 

LT4 

T 
STYLE 

LT~ ________ =rr-ll '------4 

Radio Frequency Colis 
GRADE a CLASS T 

Refers to Envlronmetal CharactLrlstics LDenotes Max. Operating Temp. 

I I 
1 - Resistant to Immersion and moisture- 0 = 85°C 

resistance test. A = 10S00 
2 - Resistant to moisture-resistant test. B ::: 125°0 
3 - For use in sealed assemblies. C = > 125°0 

tains a requirement for qualification and 
a procedure for obtaining qualification by 
reason of similarity to a qualified part. All 
parts qualified to each specification ap­
pear on the appropriate Qualified Prod­
ucts List, e.g. QPL-27, QPL-18327, QPL-
21038. If a desired Item does not appear 
on the QPL, it stili may be qualified by 
similarity, provided the manufacturer has 
an acceptable similar part qualified. 

The determining factors considered in an 
extension of qualification are many and 
complex. Guidance by similarity appears 
In paragraph 20.2 and Figure 18 of MIL-T-
270, paragraph 20.3 and Figure 10 of 
MIL-F-18327E, and paragraph 20.3 and 
Figure 10 of MIL-T-21038D. This Informa­
tion can be obtained from the manufac­
turer. Obviously, a manufacturer with an 
extensive listing on the QPL is in a far 
better position to save the user time and 
high test costs than one with no listings, 
or with only a few parts listed. 

It's a FACT that TRW has more Induc­
tors, transformers and filters listed on 
the QPL than all other manufacturers 
combined. 

Copies of the General Military Specifica­
tions, slash/sheets and Qualified Prod­
ucts Lists mentioned above may be ob­
tained by manufacturers from: 

U.S. Navy Publications and Forms Center. 
5801 Tabor Avenue, Philadelphia. PA 
19120. 

K 

T .... ____ FAMILY 

Refers to Application 

I 
K = Coli, Radio Frequency. Fixed 
V = Coli, Radio Frequency. Variable 

NOTE: LT10K = Grade 1 Class A Family K 
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Mil Type Designations 

Examples of Military Type Designations 

MIL-T -27D-Military Specification for Transformers and Inductors (Audio and Power) 

TF 

T 
COMPONENT 

I 
All MIL-T-27D 
transformers 
or inductors 

4 

1 
GRADE --r 

Refers to case material and 
environmental capability e.g., 
Grade 4 = Metal cased. Max. 
reliability. Resistant to shock, 
vibration and thermal shock. 
Grade 5 = Same as Grade 4 
except encapsulated or 
molded. 
Grade 6 = Open type for sub­
sequent potting by OEM. 

R 

T 
CLASS 

--r 
Indicative of max. 
operating temp. 
(ambient plus 
temperature rise) 
e.g., a = 85°C 

R = 105°C 
S = 130°C 
V = 155°C 
T = 170°C 
U = >1700 C 

MIL-F-18327E-Military Specification for Filters 

03 

T 
FAMILY 

Two digit number code listed In 
spec. representing each applica­
tion or category of transformers 
and Inductors 
03 = Power Transformer 
04 = Power Inductor 
20 = Audio Inductor 
21 = Audio Transformer 
36 = Pulse Transformer 
37 = Charging Inductor 
40 = Saturable Transformer 
41 = Saturable Inductor 

FA 

T 
CASE OR ENVELOPE 

SIZE AND MOUNTING 

I 
Two letter code listed In 
spec e.g., 
FA = 2H. x 2)(, x 3Va". 
Stud threads, heights 
and tolerances must 
conform to spec. 
YY = non-std. metal 
case. 
ZZ = encapsulated or 
molded. 

(High Pass, Low Pass, Band Pass, Band Suppression and Dual Functioning) 

FR 8 

T T 
COMPONENT GRADE 

I 
Filter 

R 

T 
CLASS --r 

Indicative of max. oper­
ating temperature e.g., 
Q = 85°C 
R = 105°C 
S = 125°C 
V = >1250 C 

4 - Metal Cased 10-55 Hz Vibration Frequency Range 
5 - Encapsulated 10-55 Hz Vibration Frequency Range 
6 - Metal Cased 10-2000 Hz Vibration Frequency Range 
7 - Encapsulated 10-2000 Hz Frequency Range 
8 - Metal Cased 10-500 Hz Vibration Frequency Range 
9 - Encapsulated 10-500 Hz Vibration Frequency Range 

x 
T 

LIFE 
EXPECTANCY 

I 

11 

T 
FAMILY 

Designer's estimate of 
mean anticipate'd life 
e.g., 
X = 10,000 hours est. 
Y = 2,500 hours min. 

Refers to appli­
cation e.g., 
11 = Low Pass 
22 = Band Pass 
33 = High Pass 

MIL-T-21038D-Military Specification for Pulse Transformers 

TP 8 R X 1100 

T 1 T T T 
LIFE TURNS 

COMPONENT GRADE CLASS EXPECTANCY RATIO 

I T T 
Transformer, Indicative of max. 
Pulse operating temp. 

(ambient plus 
Refers to case material temperature rise) 
and environmental capa- e.g.,o = 85°C 
bilitye.g., R = 105°C 
Grades 4 and 6 = Metal S = 130°C 
cased. Max. reliability. T = 155°C 
Resistant to shock, vlbra- U = 170°C 
tion and thermal shock. V =>1700 C 

yy 

T 
CASE OR ENVELOPE 

SIZE AND MOUNTING 

I 
Two letter code listed in 
space e.g., 
FA = 2", x 2)(, X 3Vo". 
Stud threads, heights 
and tolerances must 
conform to spec. 
YY = non-std. metal 
case. 
ZZ = encapsulated or 
molded. 

C 

T 
ENVELOPE 

DIMENSIONS 

I 
One letter code 
representing fixed 
case styles In 
spec e.g., 
A = radial leads. 
C = terminations 
at one end. 

For use at high altitudes Designer's estimate of Four digit code 
if required. mean anticipated life e.g., indicating the num-
Grades 5 and 7 = Same X = 10,000 hours est. ber of wdgs. and 
as Grade 6 except en- Y= 2,500 hours min. their ratios e.g., 
capsulated or molded. Z = as specified 1110 = 1:1:1 

1 

T 
COMPOSITION 

I 
1-LC 
2 - Crystal 
3-0ther 
electromechanical 

B 

T 
STYLE 

--r 
One or two letter 
code representing 
fixed envelope di-
menslons. 
Z = other sizes. 
AA = StyleJ 

PC type 
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With a greater variety of prod­
ucts qualified to MIL-T-27. 
MIL-F-18327 and MIL-T-21038 
than anybody else in the business. 

We're more likely to have the exact 
MIlrqualified part you need or be able 
to give you qualification by similarity. 
And this can save you the time and 
cost of running extensive qualifying 
tests against your discrete part number. 

We have more inductive products ... 
transformers, filters and pulse trans­
formers ... on the MrL-approved 
QPL list than any of our competitors. 
So next time you need parts, save 
yourself the trouble of shopping 
around. Start with the one name you 
can depend on to have just about 
everything .. . TRW Transformer & 
Coil Products. 
For fast, off-the-shelf delivery, see your 
local TRW distributor. Or contact 

Transformer & Coil Products, Elec­
tronic Assemblies Division, TRW 
Electronic Components Group, 150 
Varick Street, New York, NY 10013. 
212.255.3500. 

~.-. .. , •• . 
Transformer & Coil Products 
Electronic Assemblies Division 
TRW Electronic Components Group 



TRW Supplies Transformers And Coils 
And More Than 300 Other Electronic 

Components Worldwide 
A Company Called TRW 
TRW is a diversified company that 
provides high lechnology producls and 
services Ihrough 90,000 employees 
at 300 locations, worldwide. Nearly 
15,000 of ils people are scienliSIS 
and engineers. 

Accomplishments over the past twenty· 
five years include the building of more 
than 175 spacecraft, including Pioneer 
10, the first to leave our solar system. 
Recent achievements in the area of 
electronic components include the first 
commercial usage of one-micron 
geometry for very large scale integrated 
ci rcu itry. resistor networks made from 
non-noble hybrid malerials, oploelec­
tronic integrated circuitry, self-aligning 
fiber optic connectors and laser-scribed 
capacitors. 

TRW Electronic Components Group 
TRW Eleclronic Componenls Group 
offers more than 300 product lines. 
perhaps the most extensive selection of 
electronic components available from 
any one manufacturer. Trese include 
bolh slandard and cuslom producls 10 
meet the needs of industrial, consumer 
and defense markels, TRW compo­
nents find application in computer, 
telecommunications, aerospace, medi­
cal, instrumentation, home entertain­
ment and automotive equipment. 

TRW Electronic Components Group 
A brochure listing the major products 
pr<QtJced by these 11 Divisions is avail­
abre' from your local TAW Distributor or 
TAW Electronic Components Group 
sales office. 

Prinled in USA 

Electronic Assemblies Division 
Transformer and Coil Operation 
Electronic Assemblies Division, one of 
the 11 Product Divisions that comprise 
the TAW Electronic Components Group, 
provides a full line of transformers and 
coi l producls from ils New York and 
Ha iti operations. In addition, the division 
manufactures power supplies and Elec­
tronic Assemblies in 5 other locations 
in the U.S. and Taiwan. 

IMMEDIATELY AVAILABLE 
The Most Complete Line of 
• Transformers· Inductors 

• Pulse Units • Electric Wave 
Filters • High Q Coils 

in the Industry 

Transformer and Coil Products 
TRW Electronic Assemblies 
Division 

150 VA RICK STREET 
NEW YORK. N, Y. 10013 

11111155·3500 
TELEX, 7105811711 

Capacitor Division 
Connector Division 
Cylindrical Connector Division 
Daut + Rietz Connector Division 
Electronic Assemblies Division 
LSI Products Division 
Motor Division 
Optoelectronics Division 
Resistive Products Division 
RF Devices Division 
TRW Conneclors LId. 

Worldwide Sales/ Distributor 
Organization 
There are 55 Electronic Components 
Group sales and representatives 
offices, and 313 TRW Aulhorized Dis­
tributor locations in the United States, 
Canada and Puerto Rico, In addilion, 
TRW has eslablished an exlensive 
network of sates representatives and 
distributors in 16 countries in Europe in 
order 10 provide Ihe highesl level of 
service in each country. This network 
functions under the direction of three 
regional offices located in Munich, 
Paris and Bedford, The enlire European 
sales organization is supervised from 
a Sales Headquarlers in Guildford, 
England, 

Tomorrow is Taking Shape at 
A Company Called TRW 

Me-685 


