
www.SteamPoweredRadio.Com

UN/ 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

r.-:: ~ 

f~ THE UTC STORY-QUALITY and RELIABI LITY at UTC 

UNITED TRANSFORMER COMPANY Divisron ol TRW 
INC . w1th almost forty years ol proneering in the areas 
of research dcs1gn and engrneering assures you quality 
and reliability unexcelled rn the rndustry. UTC has In 
cont.nuous production the most complete ltnc of stand
ard items ready lor Immediate delivery from the factory 
or author~zed mdustnal diStributor. This, coupled with 
UTC's broad capabilitres In special (custom bUilt) ttems, 
covers virtually every transformer and filter require
ment for both military and industrial use. 

ENGINEERING The knowledge and experience of the 
natron's top engrneering talent create UTC products. 
All designs are fully laboratory proved before berng 
released for productron 

MATERIALS and LIFE TESTING The UTC Material and 
Chemical Laboratories analyze and evaluate the mate
rials employed in all products. Spec1al processes 
are introduced as reQutred by material characteristics. 
Finrshed un~ts, as well as insulation systems. are con
stantly undergoing hie tests to provide reliability gurdes 
for present and future designs and manufacturing proc
esses The purpose ol these tests is to extend the hie 
of each destgn to the absolute maximum-usually lar 
beyond customer requirements 

QUALITY CONTROL The Quality Control Department 
coordinates all statistics relating to materials and proc
esses. All mcom1ng materials are subjected to exhaus
tive tasting, wi th individual lots of mater~als separately 
isolated in order to alford light material control 
throughout production. Continuous surveillance is con
ducted to assure conformance of products to all re
quirements. If disc repancies are found or anticipated, 
corrective action is immediately Instituted. Parts made 
within the UTC plant, such as drawn cans. stamped 
laminations, etc., are inspected and treated as though 
they were provided by an outside vendor. 

PRODUCT TESTING Each indrvidual transformer or 
filler is tested for its performance at least three ttmes 
during successive stages of manufacture. In addition to 
this, a substantral sampling of each day·s production is 
put through extensive humidity, vibration, thermal shock, 
and overload testing to assure exact performance and 
reliability. 

MILITARY COMPONENTS The UTC Laboratories in
clude complete "In House" DESC approved facilities 
lor testing to MIL-T-27C, MIL-F-18327C, and MIL-T-
210388. These facilities are employed for quality con
trol of production as well as for proving new items. 

,. 1970 UNITED TRANSFORM ER COM PANY, DIVISION OF TRW INC. 

Vrrtually all hermetic items in this catalog have been 
proved to meet one or more of the MIL Specs. or are 
currently being tested 

A tremendous advantage exists tn using the stand
,,rdtzcd UTC MIL components for military equipment. 
These un1ts can be used in prototypes or full produc
tion wrthout spccrnl tests. costs. or delays. Minor de· 
viations lrom standard unrts do not aflect the original 
test valrdlty 

UTC hermetic components are of rugged design with 
htgl1 safety fnctors tn all characteristics. They are either 
metal encnscd or molded and exceed MIL Specs tn 
many respects, taking rnto consideratron the most 
severo condr ttons whrch may be encountered in servrce. 
They are Ideally suited for airborne, ground communl
catrons, marine, and missile service. 

An tncreasing number of industnal equipment manu· 
lacturers. becom1ng concerned wrth the reliability of 
components tn thetr equipment. are turnrng to hermett
cally seated components. The necessrty for reliabtllty 
rn tndustrlal servtce IS clear when the cost of an hour's 
shutdown or a broadcast schedule or 1ndustnat control 
system IS vrsuahzed 

COMMERCIAL and INDUSTRIAL COMPONENTS UTC 
non. hermetic lines ol components are designed for a 
wrde range of appticatrons, and have found acceptance 
rn all types of commercial and Industrial equipments 
They arc conservatively des1gned to assure highest re
liability Breakdown test voltages are used far In excess 
of maximum working voltages. All components are 
vacuum impregnated Potted units are sealed with 
special Insulating compounds for maximum environ
mental protection. Our quality control on these com
ponents is as stringent as on our military lines, requiring 
100% testing on prime parameters. 

SPECIAL DESIGNS In additiOn to the needs met by 
the standard components in this catalog there are many 
unique applications which require special units. Special
design facifllres are available for production of samples 
as well as large quantittes The close coordination be
tween our design groups. sample shop. and factory 
assures production quality equal to sample quality. 

THE END RESULT UTC's level of quality and reliabil
Ity Is unmatched in the rndustry-twenty times better 
than the tndustry average. based on available tnforma
tron 

For every phase of the art of non core tnductive 
devices, UTC IS the first source for the highest reli
ability. the most varied types and the most sophisticated 
and advanced designs In the industry. 
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~ PRODUCT SERIES INDEX 

PRODUCT 
SERIES DESCRIPTION 

UD TOA OR E • INDUCT ORS 
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General Information ........... , . . . . . . • • • • • . • • • • • • . .. 2 
Product Selection Guide . . • . . . • . . . . . • ••• , . , , • • • • • . 3 

Military Types: Grade 4, Metal Encased 
BIT -250 Transistor & flat pack styles . . . . • •. 4, 5 
DI·T Ultraminiature transformers & inductors . . . . . . 10 
DI·T200 Plug-in ultraminiature transformers & tnductors 11 
DO-T Ullramlntature transformers & Inductors 6. 7 
DO-T200 Plug-In, ultraminiature transformers & inductors .. 8 
FHA Low profi le audio translormers .. . , ... 12 
FHI Low profile inductors . 12 
H Transformers & inductors. Full hne Hermetically 

sealed, metal encased . . . . . . . . 12, 13, 14 
PfL Ultramtnieture transistor style units . 9 
W Military Stondards ........... . .......... • , . 15 

Military Types: Grade 5, Molded 
SML Plug-In transformers 
SO-P Molded transformers .. • , • • , , 
SSO-P Molded transformers . . 

Industrial Types: Cased. non-hermetic 

.. 16 
. 17 
16 

A Ultra compact wideband transformers & Inductors 20. 2 t 
CAT Htgh copper efficiency for transostor use . 26 
CG Htgh auality transformers 26 
HA Excellent Qualtty audto trans formers . 24 25 
LAB Highest aualtty fo r laboratory clrcutt development 15 
LS Hi-fidelity, highest aualtty. Broadcast types . . 22. 23 
0 Compact audoo transformers & inductors . . . 18 
P Octal socket plug-in types .. .. . .. ....... .. 19 
S Popular priced series . . . . . . . . . . 27 

Industrial Types: Open Frame, non-hermet ic 
SO Flexible lead types . . . . . , . . . . 17 
SSO Flexible lead types . . . . . . • . . . • • . • . . . . . . . . . • • • . . . 16 

f' l ' C: T t- Ro u :: , INDUCTORS 

General Information , , ... • • , , 
Product Selection Guode . .... , ...• • ..• , . 

Military Types 

30 
. 31 

DO-T400 Ullramoniature power transformers . . . . 37 
H Hermetically sealed Inductors, Grades 4 & 5 . 12. 13, 14, 36 
H Hermetically sealed transformers. Grades 4 & 5 . 32thru 40 
HIT Ultra-shoelded power line isolation transformers ...... 40 
MAT For magnetic amplifier and other applications . . 48, 49 
MET For 400 Hz application . . . . . . . . . . 32, 33 & 37 
N Military Standard transformers . . . . .• . . .. , . , . . . 41 
NV Miniature inverter transformers 35 
SAC Prectslon Scoll-T reference 40 
Z Mtlttary Standard inductors . . . . . • • • • • . . . . . 41 

Industrial and Commercial Types 
A Ultra compact . . . . . . . . 20, 21 
CG Transformers & inductors. High quality tranststor. 

hlament and plate types . . . . ... 42 
FT Channel frame, lilament/ transostor transformers .. 44 
HP Pre-amplifier or tuner power supply transformers .... 25 
PF For photoflash and similar applications . . . . ... 45 
R Replacement type Inductors . . . . . . . . . . . . . , 44, 45 
R Replacement type ltne adjusting and isolation 

transtonners . . . . . . . . . . . • . 44 . 45 
S Popular-priced seroes transformers & Inductors 43 
SC Signaling and control transformers ... , ..... 45 

NOIC A f>t I It: , 
Product Selection Guide .. . .. . .. .. . .. .. . .. .. ... .. . . . 31 
MAS Hogh gain, solid state push pull types . . . • . . . . . 49 
MAT For servo motors and other applications ... , .. • .. 48, 49 

.,U l T ANSfO U~IE. » 
General Information . . . . . . . . . . . • . . . . . . . . . ••• . . ... ... . 52, 53 
Product Selection Guide . . . . . . . . . . . . . . .• 53 
BIT-P Metal encased transistor & flat pack types . • ..• 54, 55 
H Molded: 

Tube types, transistor types . . . . . . . . • . . . . . 57, 58 
PIP Metal encased transistor types . ...•. . .... .. ........ 56 

PRODUCT 
SERIES DESCRIPTION PAGE 

1."; lr4DUC f Rc-

General lnlorrnahon . . . • .. , .. •... . • ...... • , • • .• ..•. 60, 61 
Product Selectoon Gut de . . . . . . ....... • . •• , , , . • 61 

All MIL except VIC & Of 
High a Inductors- Fixed 
FE Toroidal, molded ... •• , . , • . • .•... , , . 64 
Fl Torotdal. molded . • . . . . . • • ..... . . •••• , . . • • . . 64 
FO Toroidal. molded . • • • . . . • • . . . • . • • • • . . . 64 
HOA Toroidal. metal encased . . . • . . . . . . . . • • • • . . . . 70 
HOB Toroidal, metal encased . . • . • . . . . . . . . • . • . .....• 70 
HOC Toroidal , metal encased . . . .. , , •... • .•. • .. , . . . . • . 70 
HOE Toroidal. metal encased ..... • ...• , . • . . . • . . . . . •.... 70 
MH Torotdal. molded .............. • .. , . .• • , , . . • . . . 63 
ML Laminated, shielded . . • , .......... , • • • . . . . . . . 62 
MM Toroidal. molded . . . , • . .• , , , • . . . • . . . . .. , , .... 63 
MO Laminated, molded ..... • . •. .. , . , • . . . • . • . . . . . . . • 62 
MOA Toroidal. metal encased ..... • ........ • , .. . . • •.... 66 
MOB Toroidal, metal encased ......•. ..... ...• ........ 67 
MOD Toroidal, metal encased .....•• .... • ............•. 66 
MOE Toroidal. metal encased ........... , ... , .• • ...... 67 
MOL Laminated, metal encased . • . • . . . . . . . . . • • • . . . . . 65 
MOM Laminated, metal encased . . • .... • .... , . . . . . . . . . 65 
MS Toroidal, molded .. . . .. . .... .. ....... . 63 
MW Torotdal. molded .......... . ..... .... . .. ..... 63 
TOA Same as MOA. but centertappod •.. . ... •• .. . .. .. ... 66 

High a Inductors-Variable 
HVC Wide range, f-200°o , -70% ot nominal value 68 
HVV Vernoer. narrow range ~ 10"4 ol nominal value 68 
TVC Same as HVC but centertapped . . . . . . . . . 68 
VIC • as•. - 45% ol nomonal value . . . . . . .69 
Dl Inductance decades .... , .. .. .. .. .. .. ..69 

t. fPIC AV IL · S 

General Information . . . •• ..••.. , ....... , , • • • ........ 72. 73 
Product Selechon Guide . . . . . • • • . . • . . . • . • . . • • . • • . . • . .. 74 

Band Pass 
BMI 

BML 
BPH 

BPM 

BTl 
FBH 
LBP 
MNF 

Mtntature metal cased. Center frequency range 
30Hz to 10kHz .. .. .. .. .. .. .. . ........... 80 

Stmllar to BMI. Center freQuency range 400Hz to 1 kHz . . 80 
Ultra moniaturized metal cased. pon terminals Center 

lreauency range SO kHz to 100 kHz . . . ....... . 76 
Ultra moniaturizod metal cased, pin terminals Center 

freauency range 400 Hz to 20 kHz ......... ....... 76 
Similar to BMI. Center freauency range 60 Hz to 120Hz 80 
Flat construction, high freQuency . . . . . . .......• 75 
Low FreQuency . . . . . . . • ........................ 83 
Ullramtntature telemeterlng metal cased, epoxy 

terminal board. Band Width + 7.5% . . • .. 78 
Similar to MNF except Band Width :t15% ...... . .... 78 
400Hz line • . . .. ...•.. . ....... , .... . .. , ....... 83 

MWF 
PLP 
TGR 
TGT 
TMN 

Telegraph Tone Channel Receiving . . . . . . . , .• . ... . 79 
Telegraph Tone Channel Transmitting . . . . ..... • •... 79 
Mtntature Telemetering metal cased Band Width 
~7.5% .. . .. .. .. .. .. . • .. .. .. .. ..... 78 

TMW Similar to TMN except Band Width ± 15% .......•.. 78 

Band Reject 
BPM Ultra miniaturized metal cased, pin terminals. Center 

lreauency range 400 Hz to 20 kHz • . . . . . . . . . . . . . . 76 
LBP 

Low Pass 
FLH 

FLL 

LLP 

LMI 

LML 

LPM 

Low Frequency .. . .. . . . .. ........ 83 

Flat construction, metal cased with pln terminals. 
Cutoff f reauency range 600 Hz to 5 kHz . . . . . . . . . 75 

Flat cons truction, metal cased. Cutoff frequency 
3500 Hz to 50 kHz . . . . . . . . . . . . . . . . . . . . • ....... 75 

Low freQuency metal case. Cutoff lreauency range 
1 0 Hz to 15 Hz . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 83 

Miniaturized metal cased. Cutoff freQuency range 
100 Hz to 10 kHz ........ . ....... .. ......... . . . 81 

Miniaturized metal cased. Cutoff freQuency range 
1000 Hz to 12kHz ................•... , •.•. ...... 81 

Ultra miniaturized metal cased with pin terminals. 
Cutoff frequency range from 200 Hz to 15kHz ....... 77 

PLF 400Hz line ...•• .. .........•.....•... . ... . ... 83 

High Pall 
FHH Flat construction, metal cased with ptn terminals. 

Cutoff freQuency 200 Hz . . . . . . . . . . . . . . . . . . . . . . . 75 
Miniature metal cased. Cutoff freauency range HMI 

50 Hz to 3 kHz ..................•..• • ...•. . .. 82 
HML Mtniature metal cased. Cutoff freauency range 

200 Hz to 1 kHz .•..•.....•....••............... 82 
HPM Ultra miniaturized metal cased wi th pin terminals. 

Cutoff freauency range 500 Hz to 4 kHz .....•...... 77 
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GENERAL INFORMATION ON 
AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

The audio transformer IS defined by operatton over 
a frequency band Originally the audio band referred 
to the audible spectrum of frequencies. 15 Hz to 20 
kHz. As It was round that the audio type transformer 
could be used successfully beyond this frequency range 
and for other functions. the applications broadened but 
the name "audio" stuck. 

The basic functions or an audto transformer are 
Impedance matching. output, dnver, interstage. line. 
voice coil. etc. Bastc operation information can be 
found on page 30 under Theory. The UTC catalog audio 
hne represents close to 500 commercia l and MIL grade 
components covering a frequency band from 5 Hz to 
250 kHz, at levels of mWs to KWs and ranging 1n 
weight from 1/20 oz to 520 lbs Custom designs cover 
an even broader range of frequencies and power 
ratmgs. 

UTC has broad experience In custom designtnq 
transformers lor spectal applications. Faciltties are 
avatlable for full engineering discussion to work out 
magnetics in early stages ol equipment design. Fully 
equipped Electronics Mechanical. and Chemical Lab
oratories wtth modern, accurate equipment are avatl 
able to atd in the destgn of custom transformers 

Specifications 
More problems are caused by improper transformer 

speciltcattons than by any other reason. These prob
lems typtcally affect price, manufacture. delivery and 
performance: Over-spectficalion causes the price to be 
high and unrealistic. and makes manufacturing difficult 
and delivery long. Under-specification causes the per
formance to be tnadeQuate. 

Specification control stems from product knowledge 
and application understandmg 

Catalog Specifications 
1) The primary and secondary Impedances listed 1n 

the catalog are the rated source and toad resistances 
between which the transformer's performance ratings 
are determmed. For instance. a umt rated at 500 ohms 
primary impedance and 500 ohms secondary impedance 
would yield the ra ted response limits when the par1 is 
driven by a 500 ohm source and Is loaded wtth a 500 
ohm load. Reductions in source and/or load imped
ances below the rated values would ··push" the 
response characteristics toward lower frequencies. 
Conversely. higher than rated sources or loads edge 
the part ratings toward higher frequencies at the sacri
fice ol the lower portion ol the rated frequency band 

2) A llstmg ot "CT'" alter the Impedance means that 
the winding has a term1na1ton midway toward the total 
winding turns (Center tap). 

3) "Split" listing alter the Impedance rating means 
that the total impedance rating shown is composed of 
2 separated windings. whtch when placed in series pro
duce the larger ol the two rated listtngs. When the wind
Ings are placed in parallel, the smaller of the winding 
ratings is achieved (V• of tl'1e larger). 

4) The maDC rating shows the maximum unbalanced 
DC current which can be taken 1n the winding without 
disturbing the rated response limi ts. The maDC rating 
Is not a measure of the maximum DC current which the 
part can tolerate. The maximum currents are a function 
of the wire sizes used in the par1 and the allowable heat 
rise tor the par1; the max1mum AC power to be handled 
also allects the analysis Because of the complicated 
interrelationships. maximum DC ratings are generally 
not listed as catalog values. 

5) Milliwatt or maximum level Is the power handling 
capability of the transformer in terms of power delivered 
to a matched load with a matched source impedance 

This power level tS typically measured at 1 kHz with 
5% maximum waveform dlstortton. In some of the prod
uct hnes. this power is measured at the lowest frequency 
within the band pass. The DO-T 01-T and PIL line are all 
measured at 1 kHz, while the H series transformers are 
measured at the lowest frequency. All other aud10 
transformer products because ol specific applications, 
vary tn terms of the frequency at which the maximum 
power level ol operation is spec1f1ed. 

Custom Specifications 
1) Electrostatic & Electromagnetic Shielding 
Audto transformers requtre more shteldmg. in most 

cases. than any other type transformer. Because of the 
low power levels they operate at. they may be sus
ceptible to radiated and line coupled interference. 

Electrostatic shielding tS commonly used between 
the primary and secondary of a transformer to reduce 
line coupled Interference by reducing the interwinding 
capac1ty. Th1s is accomplished by use ol htghly con
ductive materta's. such as copper. srlver or aluminum, 
as a wrap around or between the coils of a transformer. 

Magnetic shield1ng is used to reduce radiated type 
mterlerence from allectmg a transformer It 1s accom
plished by encasmg the transformer in a single h1gh 
permeability nickel-lfon can or several nickel-11on cans. 
dependmg upon the tntenstty of the radlatton 

2) Balance· Windmg, Center Tap. Longitudinal, and 
Hybrid 

Many audio transformer applications require two 
matched wmdings or winding halves. Depending upon 
t~c parameters to be compared and the operatmg con
dlttons. the type of balance required takes on a variety 
of names. as mentioned above. 

Low frequency winding balance requirements are 
generally ltmtted to accurate lurns ratios and eX1remely 
:ovett matched OCR's .. while high frequency balance 
rncludes balancmg of wmd1ng capacitances. 

3) Insertion Loss and Ethciency 
lnserllon loss is the ratio of useful power delivered, 

to the Input power supplied, the latter being a some
what larger quantity to overcome losses inherent '" the 
power transferring device. It is expressed In db. 

Elliciency expresses the discrepancy between power 
supplied and power delivered. It is expressed as a 
percentage. 

4) Transformer Phase Shill 
A transformer is a series parallel network ol complex 

Impedances and will exhibit phase shift lrom primary to 
secondary as a function of frequency. Because its In
ductance is non-linear with applied voltage. phase shill 
wtll also be dependent on mput voltage level. 

5) Reflected Impedance and Return Loss 
A transformer can be destgned to reflect a speciftc 

impedance (within a reasonable tolerance) under a 
parlicular set ol operating conditions. A measure ol the 
accuracy ol the impedance reflection is referred to as 
Return Loss. 

6) Distortion 
This is a measure of conformance between the trans

former input and output signal waveshapes. Alternately 
it 1s a measure ol the degradation ol signal purity as it 
passes through a devtce. 

By no means have we dealt with all ot the terminol
ogy of audio transformers with regard to specifications. 
We have merely touched upon the surface as indtcat1ve 
of the variety ot customer requirements that UTC fre
quently experiences Spec1tic requrrements for light 
performance characteristiCS are best discussed with 
our engineering department to arrive at practical solu
ttons based on the sta te ol the art. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

STANDARD AUDIO TRANSFORMER & INDUCTOR SELECTION GUIDE 

PRODUCT 
SERIES DESC RIPTION WEIGHT 

Military Type: Grade 4, Metal Encased 

BIT -250 R1bbon style Kovar leads, compat1ble w1th transrstor & IC .Oo1 oz 
flat pack styles. Transformers & mduclors. 

I 

DO· T Flex1ble I Yz • Dumet leads. Goldplated. Ullramrn1alure I 10 oz 
transformers & 1nductors for transistor c1 rcu1try. I 

DO· T200 Plug 1n- T0-5 pattern. Ultramrn1ature trans formers & Ill · 1/8 oz 
ductors for transistor style ctrcu1try. 

Dl· T Flex1ble 1 Yz • Dumet leads, Gold plated. Ultramm1ature 1/15 oz 
transformers & mductors lor trans1stor ctrcu1try 

DI-T200 Plug rn- T0-5 pattern. Ullram1n1ature transformers & I 15 oz 
1nductors lor trans1stor crrcu1try. 

PIL Ullramrn1ature transistor style un1t. Flex1ble lead bundles. I 20 oz 
copper, lmned matenal. T ranslormers & inductors. 

H Transfo rmers-Full line of 1nput. rn terstage & output types .8 oz to 

FHA 

FHI 

for transistor & tube use. Chopper type transformers. 1 lb 
Inductors-range from .4 mhys to 450 hys. 

Low profile aud1o un1t. stra1ght I' pm term1nals for plug-rn 
mountmg. 

Low profile 1nductor, stra1ght prn term1nallor plug-1n use. 
15 mhys to 2..4 hys. 

.8 oz 

.8 oz 

W 1 Quahfied to Mil Stds. pnnt No.'s MS 90000-1 to 90008- 1. .6tbs 
(Mil Sid) Inputs, mterstage & output types. 

Military Type: Grade 5, Molded 

SML Plug·m mput or chopper type transformer. .03 lbs 

SSO-P 

SO-P 

T rans1stor & tube type transformers. I npul, rnterstage, 1 .04 lbs 
output & inductors. I 

I Trans1stor & tube type transformers. Input, tn lerstage, .05 lbs 
output & inductors. 

Industrial Type: Cased, non-hermetic 

SIZE 
(Nominal) 

h d.it 1 •• "h 

y"• d xu;,, h 

~~~i d X !4 • h 
.j. 

FRE Q. 
RANGE 

300Hz to 
250kHz 

MAX. 
POWER 

80mW 
(n I kHz 

300 Hz to 500 mw 
20kHz @ 1kHz 

300 Hz to l ioo mW 
20 kHz (i1 I kHz 

400 Hz to 500 mW 
100kHz (ri I kHz 

PAGE 

4, 5 

6, 7 

8 

10 

400Hz to 
100kHz 

500 mW 11 

800Hz to 
250kHz 

(o 1 kHz 

100 mW 9 
(a 1 kHz 

1V16 . X I~. X 2'1,1),· h r 30 Hz to 
to !IVJ, x IIYts x 2Yz h 20kHz 

1 mW to l12. 13, 14 
IOmW 

1W sq. x 2¥." h 

300Hz to 
20 kHz 

IOOmW 
C•• 300kHz 

15 Mhy-64maDC 
to 2.41ys-2maDC 

300 Hzto 2 W 
10kHz (11 300 Hz 

200Hz to 
20kHz 

300Hz to 
20kHz 

200Hz to 
20kHz 

10mW 
(i• 1kHz 

IOOmW 

t 
(a 300Hz 

250 mW i 
(!r 200Hz 

12 

12 

15 

16 

16 

17 

0 Excellent quahty compact aud10 transformers & Inductors, 
lull range of transistor & tube apphcaltons. 

loz ~·dxl¥a6h 300Hz to 
20kHz 

l Wall 18 

p 

A 

LS 

HA 

Octal socket plug in style unit. Tube apphcat1on type. 
-+ 

2 oz Hit• d x 11%z' h 300 Hz to 
20kHz 

-3 DBM 
6.3 mW 

19 

Ultra compact wtdeband trans1stor & tube type trans- Yz lb 
formers & tnductors. hybnds & choppers. 

Lmear standard transformers. H1 fidelity. highest quahty. 3 lbs to 
Tube & trans1slor types Includes low d1st. htgh eff1t1ency, 520 lbs 
sh1elded types, hybnd transformers. Broadcast quality. 

Excellent quahty aud1o transformers for m1xang, matchtng 2 lbs to 

. 
tv, • sq x 2• h_J_ 10Hz to 

50 kHz __ ,_ 

__,. 
5 Watt 

2* • x 3~ • x 3!4 • h 7 Hz to Lo.v level 
to 13' X m~. X 28" h 50 kHz to 2.5 KW 

. 

20, 21 

22, 23 

+ 18 dbm 24, 25 l'~,· X 2%" X 3~ ' h~ 20Hz to 
~1Yts" X 39/16" X 3~• h 50 kHz and tube application. Many units are of hum-buckang 5 lbs 

construction. 
to 20 w 

j 
CG 

CAT 

s 

H1gh quality transformers lor m1xang, matchtng & tube !4 lb to 
CirCuli apphcaltons. 82 lbs 

Htsh quahty transformers des1gned with h1gh copper 5 lb-;--
efftclency for transistor use. 

Popular praced spectal senes of transformers & anductors. I lb to 

1 Y. • sq x 2!4 • h 40 Hz to 
to 1' X 12" X g• h 15kHz 

IW' sq. x 2Y4 • h 50 HliO 
IS kHz 

---t--
1¥.' sq. X Z1V11• h 

521bs 

t H1ghest qualii'Ytransformers des1gned for laboratory etrcu1t j 3 lbs to 

to 7~' X 9\4 • X 10Y4 • h 
100 Hz to 
10kHz 

LAB 

I 
development investigalton. Input, an terstage & output 15 lbs 
transformers termtnaled With solderless lugs for a mullt· 
phctty of connections lor des1gn a1d use. 

Industrial Types: Open Frame, non-hermetic 

SSO F lextble lead type transformers & anductors for tube & .02 lbs 
trans1stor apphcatton. Channel lrame ava1lable. 

SO j Small, broadband type, flex1ble lead typ;. T r; ns1stor & tube ~3 lbs 
types. Channellrame available. 

3W X 3Y •• X 3!4 . 
to S1Y11• x s• x 4•y,,• 

20Hz to 
20kHz 

·v~· x Y. • x 'li,· h 300Hz to 
~ _ _j 20 kHz 

z~1• x ~· x%-hl 200Hz to 
20kHz 

+28 dbm to 26 
600 W 

SW 26 

----
0 dbm I 21 
250W 

50 mW to 1 15 
50 w 

lOOmW T 16 

250mW 1 17 

3 

wigfi
Stolen 2 Line Transparent
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

• THE BIT -250 ·~INE 
A COMPLETELY NEW DEVELOPMENT IN TRANSFORMER TECHNOLOGY 

4 

PACKAGI C Size reduction without loss of per
formance is achieved by major reduction of air gaps 
in the magnetic circuit. Core permeability closely ap
proaches the theoretical maximum for material and 
structure. 

Materials. dimensions. and surface finish are iden
tical with IC Flat Pack standards. Removable support 
protects terminal alignment prior to final assembly. 
This insulated support allows testing in conventional 
jigs. 

RELIABILITY Cylindrical bobbin-winding tech
niques eliminate corner stress normally found in fine
wire windings of conventional rectangular structures. 

Lead arrangements and terminations have been 
designed to maximize reliability under thermal shock 
and temperature cycling. 

L~XIBIUTY The stock units shown on facing 
page are designed to afford maximum flexibility of 
application. 

Transformers are ?-terminal types. with center
tapped primaries and split secondaries. When con
nected in parallel, split-winding secondaries provide 
Y4 the impedance and twice the DC current capabil
Ity as series connections. 

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

c; C ALS BIT-250's not found in the stock line will 
be designed to customers' requirements: 

• Special electrical parameters 

• 10 or more leads 

• Special terminat ion arrangements. such as 
gold-plated straight pin leads. ribbon-style 
leads perpendicular to the terminal board for 
" dual in-line" packaging, etc. 

• Operation to 13o•c per MIL Class S. 

BIT-250's 

ASSEMBLED WITH FLAT PACK IC's 

ON PRINTED BOARD 

NOTES 

• rREQUE, ICY RESPONSE ± 2db, 
300 Hz- 250,000 Hz. @ 1 MW Ref. 
level 

• DIELECTntC. "iTR£NCTH 
@ 200V RMS 

tested 

• l'f IL S~ECS To complete MIL-T-
27C Specs. Metal encased, rugged
Ized, Grade 4, Class R, Life X. See 
pages 86, 87 

• SH E DING All units electromag-
netically sell-shielded 

• Lt D M f tA Gold-plated rib-
bon-style Kovar, solderable and 
weldable- MIL-STD 1276 Type K 

BIT - 250 TERMINATION ADAPTABILITY 
FOR PLUG-IN PC APPLICATIONS 

A. B. c. D. 

BIT-250 stock units are manufactured with Flat 
Pack type terminations extending outward. 
Terminations may be bent for adaptation to 
plug-in appltcations. Unique termination con
figuration isolates strain and affords safety 
during bending process. Variations of bends 
are pictured above. 

A. Right-angle bend outside the confines of 
the unit. 

B. Right-angle bend Inside the confines of 
the unit. 

C. Right-angle bend at the confines of the 
unit. 

D. (As C, above) with three terminations 
eliminated. 

Bending may be done by customer or by UTC 
on special order. 

PLUG- IN PIN TERMINALS AND OTHER 
PROFILES AVAILABLE ON SPECIAL ORDER 
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AUDIO AND HICH FREQUENCY TRANSFORMERS • INDUCTORS 

a IT - 250 ACTUAL SIZE 

I'ATENT AI'I'LIEO 1011 

TRANSFORMERS 

1 i Power Level (Series Turns Ratio I 

Sec Imp n mw lor Pri Conn.) Pri / 
BIT -250 MIL Pri (Split Wdg) 5% Max Dist OCR Sec Overall Typical 

Type No. Type Imp !! Series Par ~' 1 kHz n OCR !! Pri, Sec, Sec Sec Application 

BIT-250·1 4 TF4RXI7YY ISO CT 12 '3 80 16 1.85 7.1 :I :1 3.54 :1 Output 

BIT ·250·11 TF4RX17YY--300 CT 600j 1SO-- 80 30, 65 1.4 :I :I I 
1:1.4- Output or 

~50·20 
Matchtng 

TF4RX 1 7YY~OO CT 400/ 100 
I M~5 2:1:1 1 I ::__fjatching or 

f-e1 T ·2S0·26 TF4RX17Yy-!-500 CT I 
lnterstage 

50/ 12.5 80 58 5.5 6.32 :1:1 ~ 3. 16:1:1 Output 
f- Bl T ·250·30 TF4RX17Yy-600 CT 600/ 1SO -<- 80 65 65 2:1:1 I :1 1 lsolahon or 

1-sfT-250-36 l Matching 
TF4RXI7YY- 1000 CT I000/2SO--r- 80 110 100 2:1:1 I 1:1 Output or 

I Matching 
r-BIT-250·40 TF4RX12YYJ500 CT 600/ ISO 75 I ISO I 65 3.16:1:1 

I 
1.58:1 Output 

- BIT-250·48 

1 
TF4RXI~ZOOO CTr 8000/200C I 

75 : I 745 1:1:1 I :2 I solation or 

I 
lnterstage 

BIT-250·56 TF4RXIZ~OK CT 500~25 75 45 8.92:1 :1 4.46:1 Output or 
I Driver 

BIT-250-60 TF4RX12YY IOK CT 1200/ 300 75 900 100 5.78:1:1 2.89 :1 Driver 
- BIT-250-64--TF4RX12YY !OK CT 2000/500 75 900 160 4.48 :1:1 I 2.24 :l~terstage 
- BIT-250-70 TF4RX1~ !OK CT !OK 2500 75 900 1 750 2:1 :1 1:1 lsolabon or 

BIT-250·90 Tf4RX1ZYY 25K CT 1000/ 2SO 40 2400-78 10:1:1 
lnterstage 

5:1 Inter stage 

INDUCTORS 
BIT-250 

I 
Inductance Hys rna DC Res 

Type No. MIL Type 
I Connections Min <!! 1 kHz SV (a DC n Ratio of Wdts 

BIT ·250·03 Tf4RX20YY Senes 8.6 0 2260 1:1 
(2 wdgs) 2.5 2 

1-

I 2.4 0 565 Parallel 
.63 4 

1- ;- - · 
BIT-250-05 TF4RXZOYY 5.5 0 1000 

~wdg) 1.5 2 - -BI T-250·06 TF4RX20YY .80 I 2SO 
(1 wdg) .25 6 - - -:r,o- --

BIT-250·09 TF4RX20YY Sertes 0 146 11 
(2 wdgs) .15 5 - - ---

Parallel .15 0 37 
.038 10 

FOR FURTHER CHARACTERISTI CS SEE NOTES ON OPPOSITE PAGE. 

5 
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AUDIO AND HIGH FfiEQUENCY TRANSFORMERS & INDUCTORS 

6 

• DO-'r'" TRANSISTOR TRANSFORMERS & INDUCTORS 

'i G Hermetically sealed A UTC pioneered struc
ture. The bobbm is completely rigid eliminating stress and 
wire movement. The turns are circular in shape rather than 
square. eliminat1ng turn corner stress and ellecting uniform 
wire lay. No tapes are employed in connecting coil wire and 
external leads. They are rigidly anchored in secure terminal 
board fashion providing strain relief. 
The leads used on the stock DO T transformers are insulated 
solid .016 diameter Dumet leads For plug-in type see page 8. 

L P c... To complete MIL-T-27C Specs. Units are fully 
ruggedized. hermetically sealed. meta/ cased to Mil Grade 4, 
Class R, Life X. See jpages 86, 87. 

.. rRrOFIMANC~ 1rhe radically designed UTC DO-T Family 
(see pgs. 6 thru 11) transistor transformers prov1de unprece
dented power handling capacity and reliability, coupled with 
small size. Electrical parameters and areas of application ex
ceed conventional transformer capabilities. 
Curves on this and pages 8. 10 & 11 indicate their performance 
compared to that of s1m1lar size units now on the market 
These curves show representative performance of all DO-T's 
and Dl-T's except 2010.000 ohm un1ts. Higher performance is 
obtained when used in pushpull with balanced DC. Other man
ufacturers' comparative performance Is shown on these curves 
to put unjustified claims in perspective. For example. the UTC 
00-TlO delivers 100 mw @ 5~o distortion @ 300 Hz. 
ldenttcal measurements were made on contemporary manufac
turers' equ1vatent. rated at 50 mw @ 300 Hz Actual delivered 
power was under 1 rnw @ 71.2% d1stort1on @ 300 Hz. 

FREQUt.NCT lil::SPON l :!: 3 db 300Hz to 20kHz. 

r ( 10 Uni ts can be used lor different impedances 
lrom those shown. keeping in mind that impedance ratio 1s 
constant Lower source 1mpedance will •mprove hum bucking 
response and level ratings ... h1gher source w111 reduce them. 
Un1ts may be used reversed. input to secondary The fre
quency response curve on this page IS shown to 20 kHz. Th1s 
descnptive curve is r1ot meant to be restriclive. Units can be 
used at frequencies well above 20 kHz Satisfactory applica
tions for frequencies up to and above 100 kHz have been 
developed. 

"'ULCO ~L (. 1 IC · In pulse cou p ling impedance 
matchmg application:; (when measured w1th a 30 m•cro
seoond 1nput pulse voltage wave) typical values for these 
transformers are 5°o or less droop zero overshoot and less 
than 10~o backswmg. 

I l lliL The exceptional reliability of DO-T family 
un1ts. inherent in their unique structure, has been dynamically 
proven in the field 

, 1 .., C Hiperrnalloy electromagnetic shield available 
from stock for all DO-T family units except PIL. 

T: r 

.: 
"' Ci 

~ 
100~ 

~ 
~ .. ... 

~ 
.100 J :. .. 

-L-;:::::-s~~::!i_j ·00, 
TYPICAL 00-T PERFORMANCE 
~M«" £ JfAT(O PJU. IMP AND O.C. 
LOAD AAT(O !otC •MP . 

TYPICAL DO-T 

PRINTED CIRCUIT 

POSITIONING 

PECI L For indication of possibilities of DO-T Family 
units custom built to your special requirements, see special 
DO-T units on page 29. 
The stock DO-T Family are Grade 4 Class A units, for a maxi
mum operating temperature of 105 C in accordance with MIL
T-27C Specs. On special order they can be designed to Class 
S requirements of MIL-T-27C (130 C maximum operating tem
perature). No additional life expectancy is gained by ordering 
Class S insulation systems for applications in the vicinity or 
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 impedance ratios. and additions of electro
static shields, etc .. are available for all DO-T family units. 
Stock units cover general purpose applications. For specific 
applications cost reductions may be effected. 

INDUCTOR D0-1•'M LISTING 
TYPit 
No. 
oo .. TSo 

(2wodgs.) 
- oo:·T28 

DO-T27 

oo-·re 

OO-"r26 

OO ."f 49 
(2 wclgs .J 

MIL 
Type 

TF4RX20YY Seroes connectton: .075 Hy @ 10 ma DC, .06 Hy @ 30 ma DC, OCR 10.5 ohms 
__ _ ~all~connectoon : .018 Hys @_ 20_m_!_DC, .015 Hys @ 60 ma OS· OCR 2.6 ohms 
TF4RX20YY .3 Hy @~ 4 ma DC. OCR 25 ohms 

~-:, . 15 Hy I!!! 20 ma DC 
TF4RX20YY 1.25 Hys @ 2 ma DC, OCR 100 ohms 

.5 Hy @ 11 ma DC 
TF4RX20YY 3.5 Hys @ 2 ma DC. OCR 560 ohms 

1 Hy@ 5 ma DC 
TF4RX20YY 6 Hys @ 2 ma DC, OCR 2100 ohms 

1.5 Hys @ 5 ma DC 
TF4RX20YY Series connection: 20 Hys @ 1 ma DC, 8 Hys @ 3 ma DC OCR 5100 ohms ---

Parallel connection: 5 Hys (OJ 2 ma DC. 2 Hys (Q') 6 ma DC, OCR 1275 ohms 

FOR POWER 00-T TRANSFORMERS ( DO·T400 SERIES) SEE PAGE 37. 
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0 11 n .... 

n1 
T~· 

/1\'i!l 
WEIGI<l 1110 Ol 

Unit locati ng Key 
Type located 

No. on l ine 
DD·T1 41 
DD·T2 11 
DD·T3-- 19 
DD·T4 13 
DD·TS 23 
DD·T6 3 4 
DD·T7 47 
DD·TS Pg. 6 
DD·T9 35 
DD·T10 36 
DO·T11 39 
DO·T12 3 
DO·T13 4 
DD·T14 
DO·T15 

- DD·T16 
DO·T17 
OO·T18 
OO·T19 
OO·T20 

- OO·T21 
OO·T22 

14 
17-
21 
24 
30 

5 
12 
18 
25 

DO·T23 42 
DD·T24-- 48 
DO·T25 

- OO·T26 
- DO·T27 

DO·T28 
DO·T29 

37 
Pg. 6 
Pg. 6 
Pg. 6 

2 
- OO·T30 6 

DO·T31 15 
- DO·T32 16-

DO·T33 22 
DO·T34 26-
DO·T35 31 

- OO·T36 40-
- 00·T37 28 

OO·T38 38 
OO·T39--43 
OO·T4D 44 

- OO·T41 9 
OO·T42 8-
00·T43 7 

- DO-T44 
DO-T45 
DO·T46 
OO·T47 
00-T48 

1 
20 
46 -
33-
32 

DO-T49- Pg. 6 
- OO·TSO Pg. 6 

DO·T51 27 
- oo: Ts-2-- 29 
- DO·T53 10 

DO·T54 45 
OO·T4DD--49 -
DO·T410 50-
DO·T420 5 1 

locating 
Line 

1 

--2 

--3 

--4 

5 
6 

- 7 

Type 
No. 

DO-T44 

MIL 
Type 

T 4 RX17YY 

AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

TRANSFORMER DO·T'M LISTING 
Prl. 

Imp. I! 
D.C. ma. l 

in Prl. 
Pri. 

OCR I! 
9.8 

Mw 
level• Typical Application 

500 lnt ers tage or mat ching or ou t put 

Si ngle o r PP ou t put 

Single or PP output 

Single orPP out put 

l n t crstage or matching or output 

lnt erstage or output or matching 
(Ratio 2: 1 :1) also w ide pulse 
application 
Input o r d ri ver to low noise 
transistor 
Outputorriiit chlng 

Output or ltne to line or miltlng 
o r matchong 
Output or matc hong 
Songle or PP output _____ _ 

Single or PP o utput or matc hong 

Songle o r PP ou t pu t 

Songle or PP output 

lnt erstage (ratio 1 :2 :2) also wide 
pulse a pphcat oon 
Si ngle or PP output 

SongleorPP output 

Output 
Single o r PP output 

Output to line or matchl n,.a __ _ 
Songlo or PP'Oiltput 

I sol. or onterstage (Ratoo2:~ 
Also wode pulse application 
I sol. or ont erst age (Ratio 1'- :'<'1"":1""<)-

,--11-:,..,..,.:+:also wode pulse application 
ln torstage ;;.,.;...;;-'---
Includes electrostatic shield 
Songle or P P out put 

Songle or PP output 

lnterstage 
Includes electrostatic sh ield 
Isolation o r lnterstage --
Includes electrostatic shiel d 
Output =-=-=---
Output or driver 

I sol. or interstage (Ratoo 1 :1) 
also w ide pulse apphcat:.:;•o:..:n.:._ __ 
l nterstage --

l n terstage 

lnterslage or output 

7 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

8 

• DO-T 200 •• TRANSISTOR TRANSFORMERS & INDUCTORS 

NEW D 0 -1" 200 "• SERIES 

NG Hermetically seated. DO-T family unit. See 
page 6. 

~ r To complete MIL-T-27C Specs. Ruggedized, 
metal encased to Mit Grade 4, Class R, Life X. See pages 86, 87. 

FREQUENCY RESPONS :t3db, 300 Hz to 20 kHz. 

l Leads are .016 Dumet wire. gold plated, and 
may be either welded or soldered. They are uninsulated and 
are spaced on a .1" radius circle, conforming to the termina
tion pattern of the "T0-5" cased semiconductors and micro
logic elements. 

TYPICAL OO-T200 PERFORMANCE 
SUUACEr AAT£0 PI:U. IMP. AND O.C 
LO•O AAT[O SCC IMP 

Type No. MIL Type Pri Imp n 
rna D .C .~ 

in Pri See Imp !I 

so 
60 

1500 CT 
1800 CT 

-
DO· n_ss __ , TF4RXI3YY - +---1000--CT--;---3 ---lr---1200 CT 3 

DO· T275 TF4RX13YY 10,000 CT 
12,000 CT 

--~--- -~---
TF4RX13YY 10 000 CT DO-T277 2000 spht 

12:000 CT I 2400 split 

DO·T278 TF4RX13YY I 10,000 I I 2000 CT 
12,500 1 2500 CT 

DO· T283 TF4RX13YY 10,000 CT I 10,000 CT 
12,000 CT I 12,000 CT 

DO ·T288 TF4RX13YY 20,000 CT .5 800 CT 
30,000 CT .5 1200 CT ---

0 0· T297 TF4RXI6YY 200,000 CT 0 1000 CT 

~·1@3!0 
\.@Y MAX 

C6301A' 

WEIGHT It 15 Oi' 

WI . Ia Oz. 

U,l , PAT. •o. LMI.III: ....... ........ 

Pri Mw 
OCR II l ewel• Application 

liS 100 Output or matchrng 

780 100 lnterstage 

560 100 lnterstage 

iso j!oo I Drrver 

975 100 Isolation or lnterstage 
(Ratio I :1) also pulse appl. 

830 50 lnterstage 

8500 I 25 Input and Chopper 

DO·T200SH Drawn Hrpermalloy shreld provrdes IS to 20 db dhreldrng through srde of case, 3%, h x % • dra. no cover 

•For 5% maxrmum dostort1on (<t I kHz. 
tmaOC ~shown Is for single ended usage. For pustl pull. maOC can be any balanced value taken by .SW t ransistors. 
Where wrndrngs are listed as sphl, •;.. of the listed Impedance rs available by paralleling the wrndrng. 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

PIL111 
ULTRAMINIATURE AUDIO TRANSFORMERS & INDUCTORS 

C'" ,.. DO-T family unit (except solid. IInnea copper 
insulated leads). See page 6. 

To complete Mll-T-27C Specs. Ruggedized, 
metal encased to Mil Grade 4. Class A. life X. See pages 86, 
87. 

ENCV RESPONSE AI 1 mw. ± 3db. 800 Hz. to 250 
kHz. 

Plug-in Pll available on special order. Maximum 
dimensions: 0.390" diameter x 0.350'' high. 
For terminal arrangement see DI-T200, page 11. 

C:AIUh(lt 
-.•ur 
tc· ~ ll 
fc•JOO I\Iotl 
ft<c " )0fri1l l,l!O:;:::ON~-j---..:::.;' 

O &fAI .. ~t 
lD<I: t ,'I O~fO" , .. 0 • t~tl 

N0f( • 
S"tc.I,.CAft()lrrtS 

WEIGHT 1/20 OZ 

Note: Dimensions of all PIL units as above, 
except PIL-850: 1}1,~ diameter "" •,,H high max. 

C:Aflllh(lt IAI.ANCt .lo•O ll'di(ltfiOH l.OSS liH(A,'tH 
t:OLOG (ol(c• 6001 COHI UHT 'Ill~'~'" ',_. ~Of! 

OAU IALANC(,(c,•O WIIM OA U \.tVH AND 

'\l ( I Al A-..((0 V00Ul A fOIIt 
l tAf "II(.QU(HC'f "''''" 
tCHt W&flt 0~ IIA0( U 

~Ot..OG t ot fo• 1&01 r'lltOU(' trr~CV 

BALA'ICED fliNG MODUlATOR 

T RANSFORMER 

Type 
No. 

Pll -50 

Pll-70 

Pll-75 

I 
I 

Mil 
Type 

TF4RX17VY 
TF4RX13VY 

TF4RX13YY 

Pn 
Imp II 

I 500 CT 
!OK CT 
!OK CT 

I 
I 

Unbal 
rna D.C. 

in Po 

3 
I 
I 

Sec 
Imp !! 

500 CT 
500 CT 

2K CT 

Pri 
OCR n 

40 

530 
530 

I 
l 
I 

Max 
Mw 

level • 

100 
100 
100 

BALANCED M ODULATOR T RANSFORMER WITH ElECTROSTATIC SHIElD 

Type 
No. 

Pll-850 

Mil 
Type 

TF4RXI6VV 

Pri. 
Imp n 

ISO 

INDUCTORs- Hys ( Min) @. 2V 1 kHz 

Type MIL Connec· 
No. Type Uon 

Sec 
Imp n 

600 CT 

Pri. 
OCR n 
± 25% 

I 3 

Sec 
OCR n 
± 25% 

I 7 

Frequency 
Ranee 

300 kHz- 450 kHz 

Pll-5 TF4RX20YY 
Series 09 Hys @ 0 ma DC 08 Hys @ 5 rna DC OCR 43 ohms '. ' 

Parallel .022 Hys @ 0 ma DC, .020 Hys @ I 0 ma DC, OCR I 0.7 ohms ---
Series .26 Hys @ 0 ma DC, .18 Hys @ 5 ma DC, OCR 115 ohms 

Pll·B TF4RX20YY 
Parallel .06 Hys @ 0 rna DC, .05 Hys @ 10 ma DC, OCR 28 ohms 

~TF4RX20YY Series .66 Hys @ 0 ma DC, .4 Hys @ 3 ma DC, OCR 300 ohms 
-par-allel .16 Hys @ 0 ma DC, .12 Hys @ 5 ma DC, OCR 75 ohms 

•Fo r 5% maximum distortion @ 10 kHz. 
~maOC-shown Is lor single ended usage. For push pull, maOC can be any balanced value taken by .5W t ran
sistors. Where windings are listed as split, 'A of the listed Impedance Is available by paralleling the winding. 

9 

wigfi
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Unit Loca t ion 
Key 

Typo Located 
No. on Line 

01-Tl 21 
DI -T 2--6-
DI-T3 9-

• DI-T " TRANSISTOR TRANSFORMERS & INDUCTORS 
D J-T S--10 
- DI-T8--25-
DI-T9- - 15-
0 1-Tl0--16-

D I-Tll - - 19-
o i="Tl9--2-
DI-T2 0 7-

-DI-T21--8-
PACKAGING DO-T family, see page 6. 

IWIL srFCS To complete MIL-T-27C 
Specs. Grade 4, Class A, Life X. See 
pages 86, 87. 

REQUENCY RESPONSE ±3db, 400 
Hz to 100 kHz. 

.., 100 
'?•I 
~ 0 
~ -1 
~ -2 
rr 

tRrtlti( N t _.£ RTZ 

200 400 600 II< 201< .. 
"' 0 

" ~ 
1oo;z 

~ 
-t--+-<'i--i500 ~ 

--f.>--t--!300! 
..J 
..J 

c..._c::::::~;§~_] 100 ~ 
TYPICAL OI·T PERFORMANCE 

SO\JRCE RATED PRI IMP AND DC 
LO"D RATED SEC IMP 

WEIGHT l/150i! 

DI-T22 11 
- 6 i -Tn--22-
DI-T25 17-
DJ-T26--26-
DI-T2 7 24 
DI-T2 8 23 
DI-T36 20-

- DI-T 37 13 
OJ-T38--1~8-

-DI-T41--4-
- DI-T43-- 3-
- DI-T44 1 
- 0 1-T Sl 12-

____________ _..::;U·~··;..:I';,;;A;,;T.:..• :;,M0::;;•...;;:;;2.141•111 ; etiMn ........ 

DJ-T 52--14-
D J-T53--5-

Locatio& 
Line 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Type 
No 

DI -T44 

DI -T19 
DI-T43 

DI·T41 

DI-T53 

DI-T2 

DI-T20 
DI-T21 
DI·T3 

DI·TS 
DI·T22 
DI-T51 

DI·T37 

DI·T52 

DI-T9 

DI ·TI O 

DI·T25 

DI-T38 

01-Ti l 

DI·T36 

01 -TI 

DI -T23 

DI -T28 
DI ·T27 
01-TB 
DI·T26 

MIL 
Type 

TF4RXI7YY 

TF4RXI7YY 
TF4RX17YY 

TF4RX17YY 

TF4RX17YY 

TF4RX17YY 

TF4RX17YY 
TF4RX17YY 
TF4RX13YY 

TF4RXI3YY 
TF4RX13YY 
TF4RX13YY 

TF4RX13YY 

TF4RXI3YY 

TF4RXI3YY 

TF4RX13YY 

TF4RX13YY 

TF4RXI3YY 

TF4RX13YY 

TF4RX13YY 

TF4RX13YY 

TF4RX13YY 

TF4RX20YY 
TF4RX20YY 
TF4RX20YY 
TF4RX20YY 

Pri. 
lmpn 
80 CT 

100 CT 
300 CT 
400 CT 
500 CT 
400 CT 
500 CT 
400 CT 
500 CT 
500 
600 
500 CT 
900 CT 

1000 
1200 
1200 
1500 CT 
2000 CT 
2500 CT 
2000 CT 
2500 CT 
4000 CT 
5000 CT 

10,000 
12,000 
10,000 
12,500 
10,000 CT 
12,000 CT 
10,000 CT 
12,000 CT 
10,000 
12,500 
10,000 CT 
12,000 CT 
20,000 
30,000 
20,000 CT 
30,000 CT 

rna o.q 
in Pri 

12 
10 
7 
8 
6 
8 
6 
8 
6 
3 
3 
5.5 
4 
3 
3 
2 
3 
3 
3 
3 
3 
2 
2 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
.5 
.5 
.5 
.5 

Sec Imp n 
32 split 
40 split 

600 
40 split 
50 split 

400 split 
500 split 

4000 CT 
5000 CT 

50 
60 

600 
600 
50 
60 
3.2 

600 
2000 split 
2500 split 
8000 split 

10,000 split 
8000 CT 

10,000 CT 
500 CT 
600 CT 

1200 CT 
1500 CT 
1500 CT 
1800 CT 
2000 split 
2400 split 
2000 CT 
2500 CT 

10,000 CT 
12,000 CT 

800 
1200 
800 CT 

1200 CT 
.1 Hy. (~ 4 ma DC, .08 Hy.@ 10 ma DC 

.9 Hy. @ 2 ma DC, .5 Hy. (<9 6 ma DC 

2.5 Hys. @ 2 ma DC, .9 Hy. <!!, 4 ma DC 

4 .5 Hys. (<ij 2 ma DC, 1.2 Hys. @ 4 ma DC 

Pri. 
OCR!! 

11.5 

20 
50 

50 

46 

65 

32 
53 

110 

110 
87 

180 

180 

300 

870 

870 

870 

620 

870 

970 

815 

815 

25 
105 
630 

2300 

Mw 
Level* 

500 

500 
500 

500 

500 

100 

500 
500 
100 

100 
500 
100 

100 

100 

100 

100 

100 

100 

100 

100 

50 

50 

I 

Application 
lnterstage 

Output to line 
lnterstage 

lnterstage or output (Ratio 2:1 :I) 
also wide pulse application 
Input or driver to 
low noise transistor 
Output 

Output or line to line or mixing 
Output to line 
Output 

Output 
Output to line 
lsol. or lnterstage (Ratio 2:1 :1) 
Also wide pulse application 
I sol. or lnterstage (Ratio I :1 :1) 
also wide pulse application 
lnterstage 
Includes electrostatic shield 
Output or driver 

Driver 

lnterstage 

lnterstage 

Driver 

lsol. or lnterstage (Ratio I :I) 
also wide pulse application 
lnterstage 

lnterstage 

Inductor 
Inductor 
Inductor 
Inductor 

27 01-TSH Drawn H1permalloy sh1eld and cover lor 01-T's prov1des 20 to 30 db sh1eld1'!&, 1%, h x 2%, • d1a. Ya • hole in cover 
•For 5% maximum distortion @ 1 kHz. 
rmaf?C shown is.for single en.ded useage. For P.Ush pull, maDC can be any balanced value taken by .5W transistors. Where windings 
are l1sted as split, Y., of the listed Impedance IS available by paralleling the winding. 

-
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AUDIO AND HIGH FREQUENCY T RANSFORMERS & INDUCTORS 

• DI-T200'" TRANSISTOR TRANSFORMERS & INDUCTORS 

P C ACING Hermetically sealed. DO-T family unit. See 
page 6. 

IL SPECS To complete MIL-T-27C Specs. Ruggedized, 
metal encased to Mil Grade 4, Class R, Life X. See pages 86, 
87. 

FREQUENCY RESPONSE :!:3db, 400Hz to 100kHz. 

T~RM N LS Leads are .016 Dumet wire. gold plated, and 
may be either welded or soldered. They are uninsulated and 
are spaced on a .1" radius circle, conforming to the termina
tion pattern of the "T0-5" cased semiconductors and micro
logic elements. 

' tlt:out:HC•. Ht•n 
100 200 ..00 CliOO IIC lO« 

ilktsdi IITI 
TYPICAL 0 1• T200 PERFORMANCE 
~( ~.Jl8$:(: ~~ AHOOC 

Type No. MIL Type 
rna o.q 

Pri Imp f! in Pri Sec Imp 11 

DJ.T225 TF4RX17YY 80 CT 12 32 spl it 
100 CT 10 40 spl it 

T 
13MAX 
S2 

... ... I a:w 

"'"' ... ... ,·l .,. ... 
50 " 4 
;liat; 

J ., '!.' 
a: .... ... .. 

'"" 
~ .1 25~ _l 

L®.3!10 
T~MAX 

.063~1 
WEIGHT 1115 OZ 

D.S. N T. -.z.Mt.st1J .... 

Pri Mw 
DC R II Level• Application 

11.5 500 lnterstage 

DI·T230 TF4RX17YY 300 CT 7 600 CT 20- 1-500 Output or line to line or matching 
DI·T235 TF4RX17YY 400 CT 8 40 spl it 50 500 lnterstage 

500 CT 6 50 spli.!_ 
DJ.T240 TF4RX17YC ,...-·-400CT 8 400 split - 50 500 lnterstage or output !Ratio 2:1: lJ 

SOOCT 6 500 spl it also wide pulse application 
DI-T245 TF4RX17YY 500CT 3 50 CT 65 500 Output or matching 

600 CT 3 60CT 
- DI-T250 TF4RX17YY 500 CT 5.5 600 CT 32 r--500 Output or lineto line or mixing or 

matching 
- DI·T255- TF4RX13YY 1,000 CT 3 50 CT 110 500 Output or matching 

1,200 CT 3 60 CT 
DI·T2SO '--rf4RX13YY 1,500 CT 3 600 CT 87 500 Output to line or matching 

Di=T265 TF4RX13YY 2.000 CT 3 8,000 split 180 100 lsol. or interstage !Ratio 1:1:1) 
2,500 CT 3 10,000 spl it also wide pulse application 

DI·T270 TF4RX13YY 10,000 CT 1 500 CT 870 100 1--0utput or driver 
12,000 CT 1 600 CT 

- DJ.T273 TF4RX 13YY 10.000 CT 1 1,200 CT 870 100 Output or driver 
12,500 CT I 1,500 CT 

DI·T276 Tf4RX13YY 10,000 CT 1 2,000 CT 870- '100 lnterstage or driver 
12,000 CT 1 2,400 CT 

- DI·T278 TF4RX13YY 10,000 CT 1 2,000 spl it 620 100 lnterstage or driver 
12,500 CT 1 2.500 split 

DI·T283 TF4RX 13YY 10,000 CT 1 10.000 CT 970 100 I sol. or interstage !Ratio I : 11 
12,000 CT 1 12,000 CT also wide pulse application 

DI·T288 TF4RX13YY 20,000 CT .5 800 CT 815 50 lnterstage or driver 
30,000 CT .5 1,200 CT 

DI·T204 TF4RX20YY Split lnduclor !2 wdgsl Series connected: .I Hy @ 4 maDC, .08 Hys @ 10maDC, OCR 25n 
Parallel connected: .025 Hys @ 8 maDC •. 02 Hys @ 20 maDC, OCR 6n 

DI·T208 TF4RX20YY Split Inductor !2 wdgsl Series connected: .9 Hys @ 2 maDC, .5 Hys @ 6 maDC, OCR 105n 
Parallel connected: .2 Hys @ 4 maOC, .I Hys @ 12 maDC. OCR 26n 

DI·T212 TF4RX20YY Spli t Inductor !2 wdgsl Series connected: 2.5 Hys @ 2 rna DC, .9 Hys @ 4 maDC, OCR 630n 
Parallel connected: .6 Hys @ 4 maDC, .2 Hys @ 8 maDC, OCR 157n ---DI-T216 TF4RX20YY Split Inductor (2 wdgsl Series connected: 4.5 Hys @ 2 maDC, 1.2 Hys @ 4 maDC, OCR 2300!1 
Parallel connected: 1.1 Hvs @ 4 maDC . . 3 Hys @ 8 maDC, OCR 57511 

DI·T200SH Drawn Hipermalloy shield provides 15 to 20 db shielding through side of case. 11~. h x ¥a • d1a, no cover 
• for 5 % maxomum d oslortion (a I kH z. 
1m aDCshown os fo r single ended u seage. f o r push pull. ma DC can be any balanced value taken by .5W transistors. Where windm gs 
are listed as split , 1/.i ol the list ed impeda nce IS available by paralleling the winding. 

11 
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AUDIO AND HIGH FREQUENCY TRANSFORMER'S & INDUCTORS 
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fi SUBMINIATURE INDUC:TORS AND AUDIO TRANSFORMERS 

, Hermetically sealed. Metal enc:ased. Low pro
file types have straight pin terminals. Vertical!, limited board 
area types have hooked pin headers. All have mounting 
studs. 

To complete MIL-T-27C Specs. Grade 4, 
Class A, Life X. See pages 86, 87. 

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

Type 
No. 

H-30 

H-31 

H-32 

H·33 

H-35 

H·36 

H-37A 

H-38 

H-39 

H·40A 

H·41 A 

H·42A 

FHA·S 
FH A· I 

FHA· I 
-FHA-2 

FH I-3 

-

0 

St 
St 

Application 

SM CASE 

Unit Weight .a oz. 
We1ght .8 Ol 

FH CASE 

.. s.... 1 "" 

~r 
}2 ..... 
I 

_J. 
.,.,. • lt. a 
~ 

FHA & FHI units •n FH case, H umt s on lh•S page on SM case 

MI L 
Type 

Pri. lmp. 
Ohms 

Pri. Unbal. Response Max. Level 
ma DC t 2 db ( Hz) dbm mw 

Sec. Imp. 
Ohms 

"'''""''''.~""''"' 10.000 1 9DiNKI , 300-10.000 I+" " 
Single plate to hne TF4RX13Y\~,ooo·--- T 2 oo- - 3- 300 ~ + 13 L 20 

Input to gnd ~ ~F4RXIOYY SO 62~~ _o_ 150-10,000 + 13 20 

4RX13YY~,OOO SO ----''~3_00 10,000 
1 

+ 15 J 30 1 Smgle plate to low tmp. TF 

Inductor 

I Tranststor lnterstage 

t Transistor output 

TranSIStor lnterstage 
- -

Transistor I nterstage 

Transistor output 

1 
Transistor output 

lsclatlon or 
Tranststor lnter·.tage 

Tranststor Input 
Isolation or 
Transistor lnterstage 

f-T rans1stor I nterstage 
~Transistor I nterstage 

Split Inductor 

Split Inductor 

TF 4RX20YY 100 Hennes-0 DC., SO Hennes-I ma DC, 4.400 ohms. 

TF 

TF 1-
I ,000 (DCR110) .5 

50 (0CR5) 3.5 

4RX15YY L 25,000 (DCRSOO) 

4RX17n' SOO CT (DCRSO) 
-. - --

TF 4RX13YY 10,000 CT (DCR600) 1,200 CT 2 

Tr 4RX13YY 10,000 CT (DCR600) 2,000 CT 2 

4RX17n;-} 500 CT (DCR26) TF 600 CT 10 

TF 4RX13YY 1.500 CT (DCR71) 600 CT 7 

TF 

TF 
TF 

TF 

4RX13n' 10,000 CT 10,000 CT 

4RX17YY+ 500 125 (spht) 5000 1250 (spht) 12 
4RX13YY ~000 1250 (spht) 5000 1250 (spht) 4 

4RX13YY IOK CT 2.SK (spht) 200 CT 50 (spl1t) 2 
TF 

300-to.ooo I + 10 

300-10,000 ~ IS 

-..-
300-10,000 ...1- 15 

300-10,000 + IS l 

I 300-to,ooo + t5 

f 300-IO,ooOI + IS 

300-10,000 

300-20,000 
300-20.000 

+ 20 

-+ 17 
+ 17 

4RX04Y'i' Senes connection · 60 Mhys-32 ma DC .~6 ~ -
4RX13YYl OK CT SK (spht) 800 CT 200 (split) --1 

TF 

300-20,000 + 20 
300-20"-,000- '--'--t 20 

Parallel conneclion : LS Mhys-64 ma DC. l.S ohms 
4RX04YY Senes connection I Hy-8 ma DC, 100 ohiiiS'" TF 

Parallel connection : .25 Hy-16 ma DC, 25 ohms 

10 

30 

30 

30 

30 

30 

100 

50 
50 

100 
100 

FHI·7 

FHI·l --S-plit Inductor I 4RX04YY--. Senes connection 2.4 Hys-2 ma DC, 160 ohms TF 
Parallel connect1on .6 Hy-4 ma DC. 40 ohms 

tEiectrostahc shield between primary and second.,ry. 
•Can be used for 500 ohm load •.. 25,000 ohm primary Impedance . • • 1.5 rna DC. 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

• MINIATURE AUDIO TRANSFORMERS AND INDUCTORS 

RC-25 CASE 

(' G C Hermetically sealed. Steel drawn case. 
Compressed glass bead headers with hooked pin terminals. 

IL S .. £(,5 To complete MIL-T-27C Specs. Grade 4, 
Class R, Life X. See pages 86, 87. 

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

SPECI L" Available on production order: High perme
ability steel case for high degree of magnetic shielding. 
Mil AG case (see page 51). Straight pin terminals. Unit Weoghl ................. 2 oz. 

Type 
No. 

H·1 
H-2 

H-3 
H-4 

H·5 

H·6 

H-7 

H·B 
H·9 
H-10 
H-11 

H·12 
H-13 
H-14 
H-15 

H-16 

H-17 
H-1 8 

H-219 
H-220 
H-221 

H·222 
12 wdgs.l 

H·224 
12 wdgs.) 

H-225 

Application 

Mike, line to grid 
Mike to grid 
Plate to single grid 

Plate to single grid 
DC in Pri. 

Plate to PP Grids 
Plate to PP Grids 
DC in Pri. 
Plate or PP to line 
Mixing and matching 

82/ 41:1 input to grid 
I 0: I plate to grid 
Inductor 

Mike, line to PP grids 
~ransistor lnterstage 

Transistor lnterstage 
ransistor to line 

f ransistor to V.C. 

~ ransistor input 

ransistor lnterstage 

ransistor lnterstage 
ransistor lnterstage 
ransistor lnterstage 

~piit Inductor 

plit Inductor 

-
ransistor interstage 

MIL 
Type 

TF4RX10YY 
TF4RX11YY 

TF4RX10YY 
TF4RXI5YY 

TF4RX10YY 

TF4RX15YY 

TF4RX13YY 
TF4RXI6YY 

TF4RX10YY 
TF4RX10YY 
TF4RX20YY 

TF4RX10YY 
TF4RX13YY 
TF4RX13YY 
TF4RX13YY 

TF4RX13YY 

TF4RX16YY 
TF4RX13YY 

TF4RX13YY 
TF4RX17YY 
TF4RX17YY 

TF4RX04YY 

TF4RX04YY 

TF4RX17YY 

I 

Pri. lmp. 
Ohms 

Sec. Imp. 
Ohms 

Pri. Unbal. Response 
rna DC +- 2 db ( HZ) -

50,200 CT. 500 CT* 50,000 0 50-10,000 

82 135.000 50 250·8,000 
15,000 60,000 0 50-10,000 
15,000 60,000 4 200-10,000 -

15,000 95,000 CT 0 50-10,000 
15,000 95,000 split 4 J 200-10,000 

20,000 CT 600/ 150 split 4 200-10,000 
600/ 150 split 600 CT 0 I 50-10,000 
600/ 150 split 1 MEG. 0 200-3,000 (4 db) 
10,000 I MEG. 0 200-3.000 (4 db) 

300 Hys. - 0 DC, 50 Hys.-3ma. DC. 6.000 Ohms 
50, 200 CT, 500 CT- 50,000 CT 0 50-10,000 
I OK/ 2.5K. split 2K/ .5K split 4 100-10,000 
IOK/ 2.5K, split 4K/ 1K spl~t 4 100-10,000 
1.500 CT 500; 125 split 8 100-10,000 
2.000 CT 8 4 100-10,000 
4,000 CT 16 

600/ 150 split 2000/ 500 split 0 50-20,000 
10.000 CT 500/ 125 split 4 100-20,000 
50,000 CT 500/ 125 split 2 100-20,000 
500/ 125 split 500/ 125 split 20 100·20,000 
500/ 125 split 150/ 37.5 split 20 100·20,000 
Series connection: 60 Mhy ra 80 rna DC, 4 ohms 
Parallel connection: 15 Mhy «• 160 rna DC, 1 ohm 

Series connection: I H~ Iii 20 ma DC, 60 ohms 
Parallel connection: .2 Hy I<~ 40 ma DC, 15 ohms 

100!25 split 40/ 10 split 40 100·20,000 
• 200 ohm termination can be used for 150 ohms or 250 ohms. 500 ohm termination for 600 ohms . 

.. 250 mw @ 100 Hz, 1 Watt @ 200 Hz. 

Max. level 
dbm mw 

+ 5 3 
I 18 ~-

-l 6 4 
1----

+ 14 25 

~ 5 3 

+II 12 

n 1 125 

t 8 6.3 

+ 10 10 

+ 10 10 

+ 5 3 

1-20 100 -
·1-20 100 

+ 20 100 

+ 20 100 

t-15 31 

+ 20 100 

i 20 100 
+ 24 t 250 .. 
1- 24 250 .. 

-
+ 24 250" 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 
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~ CO!MjPA®i'" AUDIO TRANSFORMERS AND INDUCTOR_s ____ ___ 

P CKAGING. Hermetically sealed. Metal encased. 

AL Solder lug, glass to metal sealed 
type. 

1 CS To complete MIL-T-27C Specs. Grade 
4, Class A, Life X. See pages 86, 87. 

~_. Cl Lc Available on MIL AJ case. H-282, H-291 
available in MIL EB case; H-295 available in AH 
case (see page 51). 

RC-50 CASE 

Unot Weight ....... .. a oz. 

Type 
No. Application 

MIL 
Type 

Pri. lmp. 
Ohms 

Sec. Imp. 
Ohms -

Pri. Unbal. Response 
DC ma + 2 db (Hz) 

Max. level 
dbm mw 

H·19A Balanced line to grid 1:14, 
multiple !75 db) shieldmg 

H·20 1 or 2 plate s to PP gnds 
H-21 Plate to PP 

DC in pri. 
grids 
~ 

H-22 Plate to line 

H-23 PP plates to line 

-
H-24 Inductor 

-
H-25 Mixing or trans. to line 
H-26 Transistor lnterstage 

H-27 Transistor to V.C. 
H-280 Transistor driver 

H·281 Transistor to V.C. 
H·282 Transistor to V.C. 

RC-62 case, Pg. 26 
H·283t Mixing or matching for 

line or transistor 

TF4RXI~ 1SOCT 50,000 CT 0 
500 CT 100,000 CT 

TF4RX1 Q!'!_ 15,000 spli t 
--
- 80.000spliL 0 -

TF4RX15YY 15,000 80,000 split 8 

I - 1- - -
TF4RX13YY 15,000 50/ 200, 8 

TF4RX13YY1J O,OOO split 
125/500~ - -
50/ 200, 0 

- - ... 125/ SOQ..: 
TF4RX20YY 450 Hys-0 DC. 250 Hys-5 ma DC, 6000 ohms 

65 H s- 10 ma DC 1500 ohms 
~ -----

500/ 125 split 20 -TF4~500C~ 
TF4RX13YY 10,000/ 2.500 

(split! 
2,000/ 500 split 8 

- ·-
TF4RX17YY 16/ 4 split 20 
TF4RX17YY 200 CT 400/ 1DO split 2D 
TF4RX17YY 16, 8, 4 750 Sal 

16,8,4 r-1000 Bal 

500CT I 
50. ~::;ISO TF4RX17YY 

200/250, 333, 
500/600 

50, 125/150, 
200/250, 333, 
500/600 

0 

H-284 Split inductor 

H-286 I Split inductor 

_j __:4RX04YY

I TF4RX04YY 

Series connection: 4 Hys-50 ma DC, 100 ohms 
Parallel connection: 1 Hy-100 ma DC, 25 ohms 
Seues connection: 40 Hys-15 ma DC, 1000 ohms 
Parallel connection: 10 Hys-30 ma DC, 250 ohms 

30-20,000 + 6 4 

30-20,000 + 12 15 
100-20,000 I + 23 200 

50-20,000 + 23 200 

30·20,000 + 19 80 

40-20,000 - I 
1w 

40-20,000 I - 1w 

- I 
40-20,000 - I 1w 
40-20,000 - 1w 
4D·20,000 - ~ 
75-20,000 - lOw 

r-
20·50,000 + 15 30 

I 

• 200 o hm termonatoon c an be u sed fo r 150 ohms or 250 o hms, 125 1500 ohm termination for 150/ 600 ohms. t High electrostatic sh oeld oni 

~ CHOPPER TRANSFORMERS 

~ I ELDIN High electromagnetic and electrostatic shielding All other characteristics same as in definitions above. 

Type 
No. 

H-290 

H-291 

Turns Ratio 
h Pu. Set. Imp. '11 Pri. Max. Volts 'Min. l Prt. Res. Sec. Res. 

Imp. Ohms Ohms to Set. Prt. Pri. I V-60 Hz Ohms Ohms Case 

Hrgh electrostaltc sh1eldtng plus tnple magnetic sh1eld. 1 (see above) 
2500 100,000 6.4 60 Hz 2.75 ' 90 Hy I 450 3,250 RC-50 

1 
2000 500 I 312,000 I 25 50 I 60 Hz 3.4 1.7 30 7.5 Hy 320 80 I 16,000~ RC-62 (Pg. 26) 

=-=--+--=Ex=ce,.,_pt1onal electrostatoc sh1eldmg (10 db greater than H·290) plus hum-bucking structure and tuple magnet1c sh1eld. 
H-295 IOKI2.5K I 50,0001 2.2 4.4 r 4g~ ~: ~4 212 ~-2oOSO Hy I 1300 650 p oo RC-37 (Pg. 26) 

H1gh electrostatiC sh1eldmg plus magnetic sh1eldmg and hum-buckmg balanced structure 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

• MILITARY STANDARD TRANSFORMERS AND INDUCTORS 

F CK GIN Hermetically sealed. Metal encased. 

To complete MIL-T-27C Specs. Grade 4, Class R, Life 
X. See pages 86, 87. 

w ht"ON . 300Hz to 10kHz,± 2db. 

HI m~ Electrostatic shielding provided on W-785 and W-786. 

Secondaries of W-783 are center tapped, providing 90K CT 
or 22.5K CT. MIL AJ CASE 1% x 1% x 2~" H. Weight 0.6 lbs. See 
page 51. 

MIL AJ case, see page 51 . 

MS AUDIO TRANSFORMER 
UTC No. MS No. MIL IDENTIF. APPLICATI ON PRJ OHMS PRJ ma DC 
W-783 90000-A TF4RX15AJ001 PP Plates to PP Grids !OK CT 10 Unbal 

---vt-784 90001-A TF4RX16AJ002 
W-785- 9000~F4RX10AJOOI 

Line to V C 600/ 150 split 
Line to PP Grids - 600/150 split 

r-Line to line --W-786- 90003-A TF4RX16AJOOI -- ~00/150 split 
W-i87 - 1-90004-A TF4RX13AJ001 - ·- 40 Unbal Plale to Line 7600/ 4800 
W-788- "'90005-A TF4RX13AJ002 Plate to V C - 7600/ 4800 - 40 Unbal - w. 789 -I-S0006-~ TF4RX13AJ003 PP Plates to line - 15KCT - r- i(fUnbal 
W·79~_j_~0007·A + TF4RX13AJ004 PPPiates to line 24K CT 20 Bal 
W·791 90008-A TF4RX13AJ005 PP Plates to line 60K CT 20 Bat 

CIRCUIT DEVELOPMENT 
TRANSFORMERS FOR TRANSISTORS 

LAB™ SERIES 

The UTC LABoratory circuit development transformers aid the de
signer in selecting optimum impedances for power and distortion from 
his transistor circuit. The input. interslage. and output transformers 
listed below are arranged for a multiplicity of impedance connections. 
Once the best selection of impedances is found, special or stock items 
are eas1ly substituted. T he LAB development units, representing ex
tremely high efficiency, very wide band, high powered transformers, 
will usually be substantially larger and heavier than the transformers 
which replace lhem. since the designer will not need the lull frequency 
range or maximum level afforded . Solderless connection terminals are 
used to facilitate reconnecting for vartous impedances. Terminals are 
arranged so that shortest possible jumpers are always used regardless 
of impedance values desired. 

LAB-S 
20 Hz to 20 kHz 

Up to 50mw Continuous 
Pri. Imp. 11 Sec. Imp. !! 

125 125 
200 split 200 split 
500 split 500 split 

2000 split 2000 split 
This unit contains high 
electrostatic shielding, 
multiple magnetic shielding 
and is construc ted with 
humbucking balanced core 
and windings. 

LAB - 10 
20 Hz to 20 kHz 

Up to lW Continuous 
Pri. Imp. n Pri. to Sec. Sec. Imp. n 

Range Ratio Ran e 
1900 n to 20: I or 19 n to 
14.400 n 10:1 36 n 
925 n to 10:1 or 37 n to 
7600 n 5:1 76 n 

Pri. & Sec. can oe arranged for split, 
single ended or push-pull connections. 
Pri. up to SO ma DC unbalanced with 
full range response. 

LAB - 20 
20 Hz to 20 kHz 

Up to SOW Continuous 
Pri. lm . n Sec. lm . n 

6, 12, 
24,40, 
54, 70, 
96 

On primaries, CT available 
on all impedances, split 
arrangement on most im· 
pedances. 

SEC OHMS LEVEL 
90K/ 22.5K Split 15 dbm 

4/ 8/ 16 2W 
135K CT 15 dbm 

600/ 150 split 15 dbm 
600/ 150 split 2W 

4/8/ 16 2W 
600/ 150 split 2W 
600/ 150 split 1W 
600!150 split .5W 

CASE SIZES 
LAB·5 & 

LAB· 10 units in 
LS·l case 

LAB·20 units in 
LS·3 case 

Terminal board 
as shown above 
(see page 23) 

15 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AUDIO AND HIGH FREQUENCY TRANSFORMEIIS & INDUCTORS 
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~ J'UB-J'UBIII/Nt"E.f'"UNI"r,.....s _____________ __, 

TYPES SSO-=P. vacuum molded type. SSO, 
open frame type. 
PACK G NG SSO-=P, hermetically sealed. 
SSO, vacuum processed and double (water proof) 
sealed. 
1\ ' SPECS SSQ-;;p to complete MIL-T-27C 
Specs. Grade 5, Class R, Life X. See pages 86, 87. 
TERMINALS & MOUNTINGS SSO-:tP, plug
in pin terminals. 40 mil diameter. Strong enough 
to support units without additional mounting 
facilities. SSO, color coded flexible leads. 4 
inches long ; mounting channel (SSO-CH) avail
able separately from stock. 

SSO-r P UNIT SSO UNIT 

Wt. .04 lb. 
Dim. 
Wt. 

•\. ll- ~'<1 X ~~· H. 
.02 lb. 

REQUE,...CY RESPONSE 300Hz to 20kHz. 

SPECIALS Any open frame type available 
molded. Metal encased type to Mil Grade 4 avail
able from stock (see page 12) or made to your 
specifications. 

Type 
No. 

SS0-1 

SS0-2 
SSO·J 

SS0·4 
SS0-5 
sso.-s-
ssoT 

SS0-8 

sso-9-

sso:lO 

SS0-11 

SS0-12 

SS0-13 

SS0-1f 

sso-TS 
SS0-16 

SS!f17 

sSif18 
SS0·19 
SS0·20 
SS0-21 
ss·o:22 

SS0·23 

OPEN TYPES 

Pri Unbal ma Sec Pri Sec Max level 
Application Imp n DC/ Pri Imp n Res n lies n dbm mw 

Input 200 0 250K 13.5 3600 +7 5 
50 62.5K 

lnterstage/ 3:1 !OK 0-.25 90K 710 3150 +15 30 
Plate to line !OK 3 200 2500 34 + 20 100 

25K ~~ 500 
Output 30K 1.0 50 2875 4.6 +20 100 
~-nductor: 50 Hy. at I mil. DC, 4400 ohms DC Res. 
Output lOOK .5 60 3500 3.3 + 20 ,-100 
TransiStor 20K .5 800 800 110 + 20'100 
lnterstage 30K .5 1200 
Transistor to !OK I 2000 CT 1200 ·4 5 +20 100 
PP Sec. 
Transistor !OK 2 16 800 2.7 + 20 100 
~oV.C. 
Transistor !OK 2 3.2 800 .65 + 20 100 
to V.C. 
Transistor 500 3.5 50 50 5 +20 100 
Output 600 3.5 60 
Transistor 1000 3 50 90 5 + 20 100 

_9utput 1200 3 60 
Crystal to 200K 0 1000 4000 190 + 7 5 
Transistor 
Transi stor !OK CT 2 200 CT 560 22 + 20 100 
lnterstage 25K CT I 500 CT 
~ -

20K CT 1 800 CT 800 + 20 100 Transistor 110 
lnterstage 30K CT I 1200 CT 
Output 1200 3 3.2 70 .45 + 20 100 

1500 3 4 
~tput or !OK 2 500 CT 800 95 + 20 100 
dnver 12K 2 600 CT 
Single or IOK CT 4 3.2 770 .73 + 20 100 
P P Output 12.5KC 4 4 
Output matching 5QOCT~-e600CT 26 70 + 10 100 
~utput _ 1.5K-CT 7 600 CT 70 65 + 20 r--100-

~ -= -·-Crystal/Chopper 200K C ~-1-~000 CT 4000 __ 200 +_l 5 
lnterstage - 10K CT 4 1500 ~~ 800 300 - + 20 '100 

12K CT 4 ~800 C 
Inductor: 8 Hys. @ 2 rna DC. 4 Hys. ® 5 rna DC, 650 ~Jhms 

SS0·24 Inductor: 3.5 Hys. @ 2 rna DC. 1.5 Hys. @ 5 rna DC, lGOOhms 
---

- --- -SS0-25 Transistor !OK CT 1 !OK CT 560 650 + 20 

Trans1s t!r =f6Kc~.5 [ loo spli 

100 
lntersta e 12K CT 12K CT 

lnterstage 50K CT -noo spli 
Tr. Output 4K CT 231600 spli 

1900 43 + 20 100 

47 + 20 100-
or Driver I 
Mounting channel for any of above SSO units '- --"L..--..l---1---

PRINTED CIRCUIT MOLDED TYPES TO MIL GRADE 5 

Type 
No. 

SS0·3P 

SS0·5P 

SSO·SP 

SS0-14P 

SSO·ISP 

SS0·19P 
SS0·20P 
sso""1TP 
SS0·22P 

SS0·23P 

SS0·24P 

SS0-2SP 

SSG-27P 

Pri Unbal ma Sec Pri Sec Max Level 
Appl ication Imp n DC/ Pri Imp n Res n Res n dbm mw 

Plate to Line !OK 3 200 2500 34 +20 100 
25K 1.5 500 

Split Series: 100 Hys @ 0 rna DC, 50 Hys @ 1 rna ~~ . 4400 ohms 
Inductor Parallel: 25 Hys ® 0 rna DC, 12 Hys @ 2 ma DC, 1100 ohms 
Transistor to !OK 1 2000 CT 1200 45 + 20 ,-100 
PP Sec. 
Transistor !OK CT 2 200 CT 560 22 +20 100 
lnterstage 25K CT 1 500 CT 
Transistor 20KCT 1 800 CT 800 110 +20 100 
lnterstage 30K CT I 1200 CT 
~tput match in 500CT 10 600 cr_ 26 70 +20 ~~ 
-?utput L5K CT 7 600 CT 1-70 65 +20 100 

Crystai/Choppe 200K C 0 1000 CT 4000 200 +7 5 
lnterstage !OK CT 4 1500 CT 800 300 +20 100 

12K CT 4 1800 CT 
Spli t Series: 8 Hys @ 2 ma DC, 4 Hys @ 5 rna DC, 600 ohms 
~_ctor Parallel: 2 Hys @ 4 rna DC, 1 Hy @ 10 rna DC, 150 ohms 
Split Series: 3.5 Hys @ 2 rna DC, 1.5 HJ ~ 5 rna DC 160 ohms 
Inductor Parallel: 0.9 Hy @ 4 rna DC, 0.4 y 10 rna DC, 40 ohms 
Transistor !OK CT 1 IOK/ 2.5 ~ 560 650 +20 100 
lnterstage split 
Tr. Output 4K CT 2.5 600 spl i 155 47 + 2q 100 
or Driver 

MIL TYPES: SS0·3P, TF5RX13ZZ; SS0-5P, TF5RX20ZZ; SS0-8P, TF5RX13Zl;SS0-14P, 
TF5RX13ZZ; SS0-15P, TF5RX13ZZ; SSO·l9P, TF5RX17ZZ; SS0-20P, TF5RX13ZZ , 
SS0·21 P, TF5RX16ZZ; SS0·22P, TF5RXI3ZZ; SS0·23P, TF5RX20ZZ; SS0·24P, 
TF5RX20Zl; SS0-25P. TF5RX13ZZ; SS0-27P, TF5RX13ZZ. 

9o m:i :::: 3;:~· · 

l·2 eo • uo ·.~· • 
~ 1'10-t to~t• ~• •0\1 ~w•IK " ""' 

uo .. ro .... 10I.IIICI oo• tw•OC !'-11'\t• w ,, ..... tO• a SO,IIt( .0"J•U,D( fii#Vf 

40 110100 200 500 , . 2K 5ll CK 
,.t(C)I,j(Nty- "(Jitll 

n o-
1
o I ;ATIO IMU TO lOa 

..1-?"' 
I 

~I I : ::~";::~:=:::: 
40 80100 200 500 ,. 2• 5K <OK 

rft[OU[~T to(R .. l 
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~ .(1/IJIJI/Nt'£/l'" UNITS 

AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

SO·:P U NIT 
SO UNIT SML·70 

WI. .05 lb. 
Oom. 
WI 

TVP SO-=P, vacuum molded type. SO. open frame type. 

so-::p, hermetically sealed. SO, vacuum processed 
and double (water proof) sealed. 

so..:p to complete MIL·T-27C Specs. Grade 5. Class R, 
Ute X. See pages 86, 87. 

SO-:!P, plug-In pin terminals, 40 
mil diameter. Strong enough to support units without additional mount
ing facilities. SO, color coded flexible leads, 4 inches long ; mounting 
channel (SO·CH) available separately from stock. 

200 Hz to 20 kHz. 

L Any open frame type available molded. Metal encased 
type to Mil Grade 4 made to your specifications. 

OPEN TYPES 

Type 
He. 

·so· I 
Application 

Input 

Pri 
lmp n 

200 
50 

Unbal ma Sec 
DC; Pri Imp n 
0 250K 

62.5K 

Pri Sec Max level 
Res n Res n dbm mw 

16 2500 +10 10 

S0·2 
·so-3 

0·.25 90K 215 1850 +20 
3 200 1225 30 + 23 
1 5 500 

lnterstage/ 3:1 lOK 
Plate to Line I ~~K--+-=-~+--;.;:--+.:=-+-:::.:-+..:.... 

~5K 

100 
200 

-S0-4 Output 30K 1.0 50 1850 3.8 + 23 200 
S0-5 Inductor: 50 Hy. at 1 m-il. DC, 2675 ohms DC Res. 
S0-6 Output lOOK .5 60 13400 3.7 +23 . 200 

· so.7 Transistor 20K I .5 800 l 45o- 1-32 ~23 200 
lnterstage 30K .5 1200 

S0·8 Transistor IOK 1 2000 CT 1000 40 +23 200 
to PP Sec. 

S0·9- lpp Transistor 500 CT 0 3.2 15 .35 + 24- 250 
to V.C. 

1
250 ·so.JOTraiiStStor 2000CT 4 8 290 2 + 24 

output to V.C. 4000 CT 2 16 
S0-11 Transistor 400 CT 8 400 split 20 45 + 24 250 

lnterslage 500CT 500 split 
S0·12 Transistor 400 tT 8 120 split 20 12.6 + 24 250 

so.f3 
lnterstage 500 CT 150 split 

Transistor 400CT rg 40 spilt · 20 4.5 + 24 250-
lnterstage 500 CT 50 ~plit I 

S0-14 IJransistor 80 CT -~ 32 sJmt~4.9 3.2 +24 250 
lnterstage 100 CT 40 split ,_ _ 

. -;;- -
600 CT S0-15 Matching or 6 

600 ''"' 35 .. f" 250 --~_ Output 
~ S0·16 Matchmg or - 2500 CT 2500 1 140~00 + 24 1250 

- Jr. lnterstag~ 
'- - '-

spilt 
S0·17 Split Series: 16 Hys tci> 2 ma DC. 8 Hys w 4 ma DC. llOO ohms 

Inductor Parallel. 4 Hys '1i'l 4 ma DC, 2 ~ys w 8 ma DC, 275 ohms 

so-1s bru~~~:'or 50K cTJ 1 1 :~ 2400~+241250-
so-cH Mounting channel for any of above SO units 

•Impedance rat1o 1s fixed. 1250;) for SO·l. etc Any 1mpedance between the 
values shown may be employed 

~'It 7e X u.,w H . 
.031b. WI 2 oz 

PRINTED CIRCUIT AUDIO UNIT 

SML-70 HIPERMALLOY SHIELD CASE 

" Hermetically sealed. High permeabili ty jacket pro-
vides electromagnetic shielding. 

_ C To complete MIL-T-27C Specs. Grade 5. Class R. 
Life X. See pages 86, 87. 

C. t 200 Hz to 20 kHz. 
Gold-flashed dumet, plug-in terminals .025 diameter, 

strong enough to support unit without additional mounting faci lities. 

Type Pri Unbal ma Sec Pri Sec Max l evel 
Nt. Application Imp u DC/ Pri Imp n Res !! Res n dbm mw 

SML-70 I Input or Chopper 200K-==O= IK J 4200 l 210 . + 10 10 
Serv1ce _ 

MIL TYPE: TF5RX16ZZ-. -

Split Senes: 40 Hys @ 1 ma DC, 20 Hys @ 2 ma oc:-2675 ohms 
Inductor Parallel: 10 HJs @ 2 '!18 DC, 5 Hys @ 4 ma DC 670 ohms 
Trans1stor 20K .5 800 450 32 + 23 200 
lnterstage 30K .5 1200 
TransiStor--+"""lOK 1 2000Cf 1000 200 
to PP Sec. 

so.gp PP Transls-to-, -+-s=-o-o CT 
toV.C. 

0 3.2 250 

250 S0·14P Transistor ---rs- [ 32 split 4.9 
lnterstage 40 split ,-

S0·15P Matchtng or 600 CT 6 600 split 35 60 + 24 ! 250 
Tr. Output 

S0·17P ["';1 s,.;.,, 16 "'' @ 2 m• DC, 8 H" @ ,-,;,, DC, 1100 ohm,-
lnductor Parallel: 4 Hys @ 4 ma DC, 2 Hys @ 8 ma DC, 275 ohms 

S0·18P b~~~~tor I SOK CT I I I ;~l~t 124T :t4 1250 _ 

MIL TYPES: S0·2P. TFSRX15ZZ ; S0-3P, TF5RX13ZZ ; S0-5P. TF5RX20ZZ ; S0-7P, 
TFSRX13ZZ ; S0·8P, TF5RX13ZZ ; S0-9P, Tf5RX17ZZ ; SO·l4P, TF5RX17ZZ ; SO·ISP, 
TFSRX1 7ZZ ; S0-17P, TF5RX20ZZ : S0-18P, TFSRX13ZZ. 

• ~ ~·t••rtO~t,~~" 
0 

·l .YIA' -t 
' .tt ~~I • "•\""llo{•"" -..:~A:xr..-..·•-' r f'l t i'-U• IWt" li ..... O.•v """' 

4!) 80100 l()l') "CI) IJt 2 1'. ~.:_ 0 t( 
flll[Qv( -.t• Mf" l 

. .... :•:• ....... .. ·~::· ... .. -.. 
~ -
c -0 . "''Lt iA..;hR£1

s• oc«O < 

~ u :I I ::. : · :. · I 
~~:t-
~·li i••''"'' •IOuil«,.,., .......... , rJ _ _l l" • •o• •~.,.•••• "'•Oc. "'-'"·H 

., 8CHOO 200 ~ It< i '< !1K 1nlif 
fk[... .. .. • 

.... ""'10 ~c.r ro lt ... 

rl 
II 1~•'- •l oetv _ u, 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

18 

• tJ/1/Vt:E/l'" AUDIO UNITS 

Fully impregnated and sealed in a drawn alu
minum housing. Mounting opposite terminal board. board. 

At. Solder lug mounted in high quality phenolic 

Ideal for portable broadcast. aircraft, con
cealed serv1ce, and similar applications High fidelity charac
teristics are provided. 

Listed on page 
13 (RC-25). 

See facmg page. "0" and " P" units have same 
electrical parameters for Similar part number 

OUNCER CASE 
Do a 
HI. 
Term pro, . 
Mil:. 
Scr. 
Wl. 

l~o"J 
~ 

0 ·16 CASE 
Ooa. . ... 1},," 
H t 1',,~ .. 
Mig. liS'' 
Scr 6 J2 
WI •• Joz 
Clamp 1'-. x l '·•H 

H opermalloy Shield (0·17) 

shown fitti ng over ouncer unit 

O·B R 

Type 
No. 

0·1 

0-2 

0·3 
0·11 

0·12 
0-14 1 
0-16 

INPUT & MIXING TRANSFORMERS 

Appl ication 
low imp. to gnd 

Pri. Imp. Unbal. 
Ohms maDe 

50, 200/ 250, 
500/ 600 

low imp. to 50, 200/ 250 
PP grids 500/ 600 

Sec. Imp. 
Ohms 

50,000 

50,000 CT 

low imp. to grid 7.5/ 30 50,000 
Crystal to 50,000 50, 200/ 250, 
transistor or line 500/ 600 

::!: 1 db 
( HZ) 

30-20,000 

30-20,000 

30·20,000 
30·20,000 

Max. Level 
dbm mw 
+ 8 6.3 

+ 8 6.3 

+ 8 6.3 
+ 8 6.3 

Pri. Resis. 
Ohms 

52 

52 

4.5 
3900 

Mixing, matching 50,200/ 250, Same as 0-11 ±_8_ 6.3 f2-
50: !_!ow impJ g!id ' 200 _ + Yl Megohm 

1 
50-5000 + 8 6.3 10 

low imp. to grid 250 CT 50,000 30-20,000 + 8 6.3 40 
Uses two heavy gauge h1permalloy sh1elds for very low hum pickup plus orientable mounting. 
Primary CT IS balanced to 1"'o Can he used for ISO. 200. 250, 500, or 600 ohm sources ... 

--:--:-;--;2c.:..OO::...:.:;;..,.I i;.:,;.mped. ratio. 3 oz. 
0·25 Transistor input 600/ ISo Spli t 2000/ 500 split 50·20,000 t IS 30 70 

0·9 
-10 ' 

o-2o 
0·21 

0-22 

0·37 
0·38 

INTERSTAGE TRANSFORMERS 

OUTPUT TRANSFORMERS 
Plate to line 

Transistor to line 1500 CT 8 ma 500/ 125 split 100·20,000 + 20 100 100 
Transistor to 2000 CT 4 ma 8 100·20,000 + 20 "100 200 
voice coil 4000 CT 16 
Transistor to 400 CT 20 ma 3.2 100·20,000 
voice coil 500 CT 4 
Transistor to line 1 4K/ I K·-sp...,l"""it.""'4:-m- a-...,....:6'""0-::-0/..,.,1-::-5""0 -sp-:-1,.,-it --=-1""00""'·2"""0,..,,0'""00.,--.----...,1 w • 395 
Autotransformer -+""'o:-', 4-:-.-:8:-. ""'J6-'.'-::o-::-oc::--4_;_"""-..;;.;;_"""--r-:1~00;.·""20:'-:.o""oo~---....;-;.lw-.--- 0.9 
Speaker matching 

INDUCTORS 
0-13 Inductor 300 Hys (QI 0 DC; 50 Hys @> 3 maDC; 6000 ohms 

-+-----:;.7=:-;H-ys (Q) -3 maDC; 3.5 Hys @ 10 maDC; 230 ohms 0·23 Inductor 
0·24 Inductor 
0·34 Split Inductor 

0·36 Split Inductor 

1.6 Hys (ro 3 maDC; .8 Hys @ 10 ma-;;D~C""; 2;;;5,-o7h_m_s _____ _ 

- Series connection: 60 Mhy @ 80 maDC: 4 ohms 
Parallel conneclion: 15 Mhy (ii> 160 maOC; I ohm 
Series connection: I Hy (ii> 20 maDC; 60 ohms 
Parallel connection: .25 Hy @ 40 maDC: IS ohms 

SHIELD 
G-17 Hipermalloy shield, slip fit over ouncer. 1 ~ 0.0. provides 25 db shielding. 

Ouncer chassos mount BRACKET 
O·BR Mountmg bracket, (see illustration 
• AI 200 Hz, ~· watt at 100 Hz. 
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AUDIO AND HIGH t-REQUI:.Nl:Y I KAN::Jt'UKIYIIt. " ::» & ' "uu" I vn~ 

~ PLUG-IN TYPES 

Fully impregnated and sealed in submer
sion proof bakelite housing. P-16 steel case contains 

high permeability magnetic shields 

Fits standard plug-in octal socket. P-16 
fits standard plug-in 9-pin socket. 

r See below. "0" and "P" units have same elec-
trical parameters for similar part numbers. 

PLUG IN 
().,, 
Ill ., ... , 
WI 

INPUT & MIXING TRANSFORMERS 
Pri. 

Type Pri. Imp. Sec. Imp. =:: 1 db Max. level Resls. 
No. Application Ohms Ohms ( Hz) dbm mw Ohms 

p.J low 1mp to gnd 50,200 250, 50,000 30.20,000 • 8 63 52 
500/ 600 

6y+ P·2 low tmp to I 50, 200/ 250. 50,000 CT 30·20,000 I 8 ~ 
PP gnds 500/ 600 .... 

TIT Crystal to 50.000 50, 200/ 250, 30.20,000 1 8 63 3900 
transistor or line 500/ 600 

·P·12 Mix1ng, matching 50, 200/ 250, 50, 200/ 250, 
1 5oo; 6oo 

30·20,000 .j. 8 6.3 12 

P·16 Same as 0·16 but w1th nine pin plug-in socke t. I ~6 diam. x 2:Y.. high, 4 oz. 

Type 
No. 

P·6 
P.7 

P·IS 

Type 
No. 

P·B 
Application 

Plate to line 

~Plate to line 

PP plates lo line 

INTERSTAGE TRANSFORMERS 

OUTPUT TRANSFORMERS 

Pri. lmp. Unbal. Sec. Imp. =:: 1 db 
Ohms maDe Ohms ( Hz) 

1 15,000 50, 200/ 250, 30.20,000 
500(600 

15,000,4 ma 50, 200/ 250, 200-10,000 
500/ 600 

30.000 CT 50, 200/ 250, 
500/ 600 

30.20,000 

Pri. 
Resls. 
Ohms 

690 
690 
330 

Pri. 
Max. level Resis. 
dbm mw Ohms 
+ 8 6.3 950 

8 
63 },:-

I 8 63 1300 

CASE 
1 P· 16 CAS E 
I'',, Oo<l 1'' .. .. 

·,I I) l HI .. ~ ... 
~~ Ul. WI ol Pl. 

~:tkl ;···! I I ~ ! 100 200 500 IK 2K 5K IOK 20K 
FREQUENCY· HERTZ 

itE 1 r·W1 1 !j 
a:: 30 60 100 300 IK 31( IOK 30K 

FREOUENCY· HERTZ 

8·2~------~~--~--~--r--n !; iei__,....._l __._____: 
0 

-l

2

--l.-': \r-----tl--1::-t~~ 
~ j() 50 100 300 IK 3K IOK 201< 40K 

FREQUENCY· HERTZ 

I II 
25 3 

8., ~. • •• , ~~ ! HHII·Trnrr 1 rtm l~Jd r··1 1 1 ffi ij == : ._, 1 
2030 5010 00200 500 1000 2K 3K 5K IOK 20K a:: 100 200 500 IK 211 5K ICK 20K40K w 50 100 200 500 I K 5K 

FREQUENCY· HERTZ FREQUENCY·HERTZ a:: FREQUENCY- HERTZ 
IOK 20K 

i:1tHII I n II Ill HE i'!kt=m lfl II I H lY Ell TI I I ,_, H1 
a:: 20j()!>0'10100200 ~00 10002K 3KSI< IOK 20K lit 20305010t00i'OO 500 100021< 3K SK IOK 20K lit ~0 100 200 500 IK 5K ICK 20K 

FREQUENCV · HERTZ FREOUENCY·HERTZ FREOUENCY· HERTZ 

19 

wigfi
Stolen 2 Line Transparent
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AUDIO AND HIGH FR EQUENCY TRANSFORMERS & INDUCTORS 

20 

~ UlTR/HOMUbiCf" AUDIO UNITS 

High quality rugged die cast zinc alloy case with 
both top and bottom mounting facllit1es. Asterisked Items (see 
Type No.) have multiple alloy shield. 

LI"'HI Compact amplifiers and equlpments. 

Included in line are filamen t/transistor 
supply umts 

,,. M T ,. See page 14. 

All units except those carrying DC in primary employ a 
true hum buckmg coil structure, which provides electrical 
balance and effects good inductive shielding. 

TYPE A CASE 
Length . .. . .. l'S" 
Wodth . 11 , • 

Heoght 2" 
Mountong 1 ~, sq. 
Screws 4 40 
Cutout I' 1 • do a. 
Unit Weol(ht .. ••.. 1 ; lb. 

INPUT & MATCHING TRANSFORMERS 

Type 
No. Application 

Primary Imp. 
Ohms 

A·lO Low imp. to grid 50
3 

12&{1586 200/ 250, 

~ . 5 / 6 L A-11• Low tmp. to I or ~grids 0, 200, 500 --=-'*- omp. lo PP •••• 50, 1251158; 100/250, , 333, 500/ 6 
A·20t Mixmg, matching 50

3 
12&{1586 200/ 250, 

33 , 5 / 6 

Unbal 
DC 
0 

0 
0 

0 

0 

Secondary Imp. 
Ohms I 50 ooo_csplitl 

-. 000 CT 
80,000 CspliU 

503125/ 150, 200/ 250, 
33 ,500/ 600 

Response 
± 2 db ( Hz) 
20·20,000 

r---w-20,000 
20· 20,000 

10·50,000 
I 

Pri Res. Max. Level 
Ohms dbm MW 

59 + 15 30 

52 + 5 3 
60 + 15 30 

64 + 15 30 

28 - 30 -+ 15 A·2P t 
1 

Mixing, matching_ 5o:-2oo; 250, soo; 6oo 50,200/ 250, 500/ 600 30·30,000 I 
A·21 ~lal/h ;, Imp. to"" 100,000 CspliU f- 0 503 125/ 150, 200/ 250, 30·20,000 meas. fJloo + 15 30 

33 ,500/ 600 with res. source 

A·39• Line to transistor J 6oo; 1SO Csplitl 0 I 2000/ 500 !split) 20·20,000 70 + 10J__!0 
A-43t M1x1ng, matcheng 600/ 150 Is phil 

1 
0 I 2 secondaries 20·30,000 45 + 15 30 

hne or trans1stor each 600 11 50 Csplitl 
to 2 Simultaneously loaded lines or transis tors I • 

Multople alloy sh1eld for ext remely low hum pockup t H•&h electrostatic shoeld ong 

INTERSTAGE AND OUTPUT TRANSFORMERS 
Type Primary Imp. Unbal Secondary Imp. Response Max. Level 

No. Application Ohms DC Ohms ± 2 db ( Hz) dbm mw 
A-15 Transistor interstage 1 . I 500 Csplitl 8 rna 2000/ 500 (splitl 40-20, - 1w 
A·16 Plate to grid 15,000 0 60,000 20·20,000 + 15 i 3o 
A-18 Single or PP plates 15,000 (split) I 0 80,000 CspliU 20-20,000 + 15 30 

to PP grids 
A-19 Plate to PP grids 15,000 I 8 rna 80,000 Csplitl 40·20,000 2900 
A-22 Tr. intstg. or output 500 CT I 20 rna 500/ 125 (splitl_ 40.20,000 36 
A-23 Tr. intstg. or output 500CT 20 rna 16/ 4 Csplitl 40.20,000 36 
A~ Sinele or PP plates 15.000 (splitl 0 50, 1~15&i 200/ 250. 20-40,000 I 1430 

to line 333, / 6 
A·25 Plate to line 15,000 - I 8 rna 503 12J6.15& 200/ 250, 40.20,000 

33 , 5 / 6 
A·26 Sin$1e or PP pla-tes 30,000 (splitl 

,~ .... , l 50, "&'"& 100/ 150, ~ 2040,000 to lme 333,5 / 6 
A·U L Transistor to V.C. 48 CT I 16 lsplitl8, 4 _-= 40.20.po<l 
A·34 r Transistor interst!g~ 25,000/ 6250 Csplitl 3 rna 500/ 125 (split) 30·20,000 
A·35 Transistor interstage 10.000/ 2500 Csplitl 500/ 125 Csplitl 30.20,000 
A·36 Transistor interstage 500/ 125 Csplitl 150/ 37.5 (spli-t} - 40.2(000 
A-37 Transistor interstage 500/ 125 Csplitl 50/ 12.5 Csp~ 40.20,000 
A-38 Transistor interstage 100/ 25 Cso'i'iil 40/ 10 CsoliU - 40·20.000 
A-44 Tr. 1ntstg. or output 4K/ l K lsplitl 600/ 150 Csplitl 30·20,000 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

Hopermalloy Shoeld (A·33) 

show n sloppong 

over .. A .. · Iine unot 

A·33 SHIELD 

[!tEll n 1111 11 1 ;~ 
~ 20 30 50 70 100 200 500 1000 2K 3K 5I< 101< 2a< 

FREQUENCY· HERTZ 

INDUCTORS AND FILAMENT / TRANSISTOR 
SUPPLY TRANSFORMERS 

Type No. Application 
A·30 Audto inductor 450 Hys @ 0 ma DC, 250 Hys @ 5 ma DC, 6000 

hms,J51U'l..@.IO ma OC.lSOO o_IJ.ms._ 
A-32 titer ·inductor Series conn't'd: 60 Hys @ 15 ma DC, 2000 ohms 

(2 WdgsJ -----+-'-'ParalllliQ.ru:Lt'd: 15 Hys@ 30 ma OC...5.o.lla.bm.i. 
A-40 Power transformer 6~Jo wo 6.3V CI - ,2A Sec 
A·41 iller inductor Series conn't'd: 240 Mhy @ .2A DC, 6 ohms 

(2 Wd s.) Parallel conn't'd· ~Y ~JlC.l.S ohms 
A·42 Split ftlter Series conn't'd: 4 Hys @ 50 ma DC, 100 ohms 

(2Wdgs.l Inductor Parallel conn'~@ 100 ma DC, 25 ohms 
A-33 Hipermalloy shield, slipiTt over "A'' case, provides approximately 

~0 db shielding 

nus 1 r .. 1111 : 111m 
~ 20 30 50 70 100 200 500 1000 2K 31< 5I< 101< 20K 
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[ 1 .. ,. I I I kl 
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I 
5 

SPECIAL APPLICATION TRANSFORMERS 
Type 
No. 
A-45 

Type 
No. 
A-46 

Type 
No. 
A·47 

Type 
No. 

A-48 

Application Prt. Imp. Ohms Pri. Res. Ohms 
Autotransformer, speaker matching 4, 8. 16 1.2 

Application % Prl. Imp. Sec. Imp. Turns Ratto% Pri. to Sec. Mu. Volts '12 Pri. 

Max. Level 
lw (or 40 Hz; 4w (ii 80 Hz 

Min. l Pri. 1 V 
60Hz Pri. Res. Ohms 

Chopper transformer IOK/2.5K 50K 2.23 /4.46 /2 ((1 60 Hz; 24;12 (r1 400Hz 
Htgh electrostatic shieldtng Ius magnettc shielding plus humbucking balanced structure 

200, 50 Hy 1300,650 

Appl ication 
Hybnd transformer 
3 balanced windings CT 

Application 

Pri. Imp. Ohms Sec. Imp. Ohms ± 2 db lrom 
500 600 CT 500 600 CT 

500 600 CT 

Prt. Imp. Ohms Unbal. DC 

40Hz-20kHz 

Sec. Imp. Ohms 

cu1t. Two transformers an one 500/ 600 • 

Prt. Res. 0 hms 
39 

+ 2 db lrom 

40Hz- 20kHz ''2 wtre to 4 w1re" hybnd etr· I 500/ 600 I 0 1500/ 600\ 2 wdgs 

case for hybnd mcutt use. plus wtndtng lor balance loadtng. 
Includes electromagnettc shteldtng. Hybnd wcutt wtll provtde 60 db mmtmum wcu1t ISOiatton. 

Max. Level 
+ 10 dbm, 10 mw 

Mu. level 

+ 10 dbm, 10 mw 

21 
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~lllm~/A\~ $W/A\I~J@/A\~@'M AUDIO TRANSFORMERS 

~ CKAG NG High quality rugged die 
cast zinc alloy case with both top and 
bottom mounting facil i ties (except LS-6). 

PPL CATION«t High fidelity, broad
cast applications. Closest approach to 
the ideal from the standpoint or uniform 
frequency response. tow wave form 
distortion. high effic iency, thorough 
shielding and dependability. 

:WH: rr: II III IIIB ~ 20 30 5010 100 200 500 1000 21<. 3K 5K IOK 20~ 
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.,.zB i! I ' • ~ 
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[it 111 1"-r I I , : : , ! fH 
l';:! 20 30 50i0 100 200 500 1000 2K 3K 5K IOK 20K 

"' 

fiH 
~-2 10 20 
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a- 210 20 50 100 200 500 IK 2K 51( !OK 2011 40K 
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I I ILST I I I I I ~ 
50 100 200 500 IK 21< 511 IOK 20K40K60K 

FREQUENCY-HERTZ 

[it I II I"T II 11® 
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FHEOUENCY· HERTZ 

Type 
No. 

LS·10 

LS· 10X 

LS· 12 

LS·12X 

LOW IMPEDANCE TO GRID AND MI XING 
AND MATCHING TRANSFORMERS 

Mu . 
Primary Secondary :: 1 db level 

Applical•on Impedance Impedance from dbm 

lOW Impedance m ike, 50, 125/150. 60.000 ohms In 20·20,000 -. 19 
p ickup, or multiple 200/250. 333. 1wo seetoons 
line to push pull srids 500 / 600 ohms 

1 20-20.000 As above As above 50,000ohms ..- !7 

Low impedance moke, 50. 125/ 150. 120,000 ohms F=t ... ~iekup or multiple 200/ 250, 3 33. overall, in two 
ne to push pull grids 500 / 600 ohms I sections _ 

As above As above 80,000 ohms 20.20,000 + 17 
overall, split 

Unbal . 
Relative •, DC on Case 

hum primary No. 

- 74db .5 ma LS· l 

-+--
.5ma LS· l 

.5ma LS-I 

-92dt>-Q .5ma LS·1 

LS·14X Low impedance m i ke, 
pickup, or parallel 
m ixer to grid 

2.5, 5.5, 10, 
15, 22, 30. 
38.60ohms 

50,000 ohms 20·20,000 

"·""•"md '~"'·"" two sections 

' 17 -92 dt>-Q .5 ma LS·l 

I =:: :: l : :: I ~: : LS-211 Bridging line to si ngle 
or push pull grids 

M ixins. low Impedance 
m ike, pickup or multi
ple l ine to multiple l ine 

so. 12S/ 150. 7-50,000 

- LS--3-0X-t-J A-s-a~ As above 

200/ 250. 333. 
500/ 600 ohms 

LS-31 Three isolated lines or 30/ 50, 200/ 50, 12S/ l50, 

ft~~s to multiple ~~~ho~rl~ary ~~~~% ;~~s 

4 Mixing, low imp~US.5. 10-. - t-5-0 .- 125/ 150, 
mike, pickup or parallel 15, 22. 30. 200/ 250. 333, 
mixer .to multiple line 38, 60 ohms 500 / 600 ohms 

LS·II t Mixing, matching line 600/ 150 split 
or transistor to 2 
simultaneously loaded 

2 secondaries 
each 600/ 150 
split 

.3~S-1 
. 5~~S-J 

+- 20 - 92db·O ·ZJf -74db 

-.S ma LS-I 20-20.000 + 23 1 -74 db 

2().40,000 + IS -92 db-Q 0 ma LS·l 

lines or transistors I I 

INTERSTAGE AND DRIVER TRANSFORMERS 

Unbal. 
Type 
N o. 

Primary 
Impedance 

Secondary 
Impedance 

- 1 db 
from 

Ma liC. 
level 

Relative• DC i n Cue 
No. Applicat i on hum prim1ry 

LS-19 Plate to PP grids 
like 6L6, 5881 
Split secondary 

15,000 ohms 95,000 ohms 20·20,000 100 mw -so db o ma 
1.25:1 each side 

LS-I 

L$·21 Plate to PP srid--s----t, 15,000 ohms 13S.ooo ohms: R 0-20,000 100 mw 
1 

-74 db I o ma LS· l 
Split pri. and see. 3: l. overall 

---'-----+--- --
~·~Itt~ ~~c:"o';,S~ig_s 15,ooo ohms n5.;~~ra~~ms: <~~acigcr 

---+-
PP plates to PP srids 30,000 ohms 50,000 ohms: 

LS· l 8ma 

1 ma LS· l 
Med. level split plate to plate turn ratio I 
prl. and sec. ~ove~l-1 _ 

~~ ~~~~-ut~h .f.~!~ ~~-~-t~-fo-h-~-~=-te-i a~~~ii~':':Sed-

100 mw- ] -74 db [ 

2().20.000 200 mw Q 
2o-20,000 I 20 Watts _5_ m_a-4-- l- S·2 

8828's, 80S's, or Z8120's ratio, Pri./ Y, 
See. 3.2:1 

LS-41 Driver trans. push 
pull 845's to 805 
~rrids in class 8 

.038 prl. im
pedance turns 
ratro, Pri . / 14 
Sec. 5.1:1 

2Q-20,000 40 Wall$ 

I 
HYBRID AND REPEAT COILS 

Type 
No. Appl ication 

Pri and Sec. 
lmped•nces 

LS·II t M ixing, matching line 600/ 150 split 
or transistor to 2 2 secondaries 
simultaneously loaded each 600/ 150 
lines or transistors split 

LS· 140 line to line for lsol. + 500/ 600 ohms 
balanced and unbat. split 
eir.; bal. for max. 500/ 600 ohms 
cross talk 70 db split 

Three sets of bal. - 500--/ 600__,. ohms 
wind . for hybrid 500/ 600 ohms 
service, eentertapped I 

LS· l 41 

:!: 1 db 
from 

2().40,000 

3().20.000 

30-15,000 

Max. 
Level 
dbm 

+ 15 

+ 18 

+ 18 

Relative• 
hum 

-92 db.Q 

-92 db-Q 

-74db 

The values of unbalanced DC shown woll elfec1 approxomately 1.5 db loss at 30 Hz. 
• Comparison of hum balanced unit wi th shielding to normal uneased type. Q - Multiple alloy 

magnetic shields. 
-t Htgh elec trostatic shielding. 

15ma LS-3 

Mn. 
Unbal. 
DC in Case 

prim1ry No. 

0 ma LS·1 

0 ma LS- I 

0 m1 LS-1 
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Type 
No 
LS·27 

Cs-:50 

LS·SI 

LS· 150 

LS-151 

PLATE, CRYSTAL, PHOTOCELL, AND BRIDGING TO 
LINE TRANSFORMERS 

Unbal . 
Primary 

Impedance 
Secondary 
Impedance 

4 1 db 
- from 

Max. Relat ive• DC on Case 
Ap plication Level hum primary No 

S ingle pl . to 15,000 ohms 50, 125t 150, 200/ 30·1S,OOO 200 mw 74 db I 8ma LS· I 
m ultiple li ne 250, 333, S00 / 600 

10·40 .000- 't:s:1 Single pl. to 1S,OOO ohms so. 125/ I SO, 200/ 200 mw -74 db l O ma 
multiple line_ 

1-::: -
2S0,333, 500 / 600 

Pus h pull low 30,000 ohms S0. 12S/ I S0.200/ 10·40,000 2SOmw -74 db 1 ma LS·1 
level pl. to plate to plate 250,333,S00; 600 I mult iple line 
Bridging from 4,000 ohms, 50. 12S/ 150. 200/ 7· SO,OOO 200 mw - 74 db 1 m a 1.5·1 
50 toSOOohm bridgong 250,333, 500/ 600 
line to line 
Bridging from 161000 ohms , s o. 125/ 150, 200/ 7·50,000 400 mw - 74 db 1 ma LS-1 
50 to 500 ohm brodging 250.333,S00 / 600 
line to line 

HIGH LEVEL MATCHING TRANSFORMERS 

Type Primary secondary -'. 1 db 
from 

Max. Case 
No. Application Impedance Im pedance Level No. 

LS·33 High level lo ne match ing 50, 125/ 1SO, 1.2. 2.5, 5. 7.S, 10·40,000 20 watts LS·2 

Type 
No. 
LS-52 

~
00/2S0, 333 10, 1S,20,30,SO, 
00/ 600 ohms "-2S/ I SO, 200/ 250, 

'->33, 500/ 600-=-- + -=-=--=-=-=-=-1-.,..,.---:.,.---:-=-=
o. 12S/ 150, 200, .2, 2.5, s. 7.S. 10·40,000 I 40 watts 

1 

LS·3 
50, 333, 500/ 600 0, 15, 20, 30, SO, 

ohms ~2S/ 150, 200/ 250, 
1333, 500/ 600 

OUTPUT TRANSFORMERS TO LINE AND VOICE COIL 

Prima ry will match 
typical t ubes 

Pus h pu ll 6AQS, 6V6, 
6 L6, S881, 6 BQ5, 7189A 
12BA5 

Primary 
Impedance 

8 ,000 ohms 

secondary 
Impedance 

t5oo, 333, 2so1 

+ 1 db 
f rom 

7·50,000 

Max. 
Level 

20 walls 

Case 
No. 
LS·2 

1200. 12S. so. 30. I 
I ~ ~?2~~· 11.g. 7.s . 

-.L~S-~5~4--~S~a~m~e~a~s~a~bo~ve~------~r~.oo~o~o~h"-m==s----f.3~o~.~2~o~.~1s~.•1~o~. --~--,7,·Suo~.oNoov.-+~2o~w~a"tt~s--1LS·2 
7.5. 5, 2.S, 1.2 - . 

Pus h pull 3008 , 6L6 's, 15,000 ohms pla te ,500, 333, 250/ 7-sO.ooo 20 wa tts LST LS·55 

LS·61 

LS·6l1 

LS·&l4 

LS ·867 

Type 
No 

LS·II8 

LS·III 

L$·812 

6AS7G, 6080, 7027, 7S81, r. ~oo pla te and 200, 125, SO, 30. I I 
7355 7868 ,ooo ohms plate ,20. 15, 10, 7.5, . 

• ~o ;PI~a~te::----;--:-liF-:5.:,· ::,2·:;.5:-, .;1.:.;2:...,..=----'-- :;-;:-=-:=--lh""'"=-::r::--'-.,.-,;-,-
Same as above ,000 ohms plate !30, 20, 15, 10. 7·50,000 20 watts LS·2 

o plate and 7.5, 5, 2.5 , 1.2 
3 ,000 ohms plate 

Push pull para lleias 
a bove i opla te 

,500 ohms plate 500, 333, 2so;- l 40 watts LS·3 
1.o plate and 200, 12S, 50, 30, ~ 
rt ,SOO ohms plate 20. 15, 10, 7.5, 
to plate -F.s~, ;2:.:.s;:,, i:1:=.2:.,.,..,..-----~"""'=:-'l--. 

Push pull t riode: 6AS7G, To,ooo ohms pl. soo, 333. 250/ 7·50,000 20 watts LS-2 
6080, 6L6, 5881, KT-66, to pla te and 200, 12S, SO, 30. , r 
807, 1614 6 ,000 ohms plate 20, 1S, 10. 7.S, 

~to pla t_e__ 5, 2.5, 1.2 __ ---::-::':"-+-=::--= 
Same as above 10,000 ohms p l. 30, 20, 15, 10, 7·SO,OOO 20 watts LS·2 

to plate a nd 7.5, S, 2.5. 1.2 
,ooo ohms plate 

to plat e 
Self bias push pull 9,000 ohms plate 500, 333, 250/ --7-50,000 30 watts LS·3 
6L6's, S881, KT·66, 6146 Ito plate 200. 12S, 50, 30, 
triode, 61S9lriode 20, 15, 10, 7.5, 

5, 2.5. 1.2 
Push pull 6146, 61S9, - '1,500 ohms plate soo, 333, 250/ 
6L6's fixed bias or push to plate and 200. 125, SO, 30, 
pull parallel 6L6's ,3,800 ohms plate 20, 15, 10, 7.S, 
self bias, 7!581 "to plate s. 2.s , 1.2 
EL-34 in AS-feedbac k ~000 ohms CT 4, 8 , 16 --
(see circu it pg~ % screen taps 
6550's in AB1 feedba c k ,300 ohms CT 
s e e circui!_pg~).___f~% screen~"'ps::...J.,,=-,.---,..<---+-

Push p ull t ransisto r s 8 ohms s plit ohms split 
c la ss B ( 2 N277 or equiv.) 
(s~ circ uit pg. 28)~-~:-:-----::: - -4.,--,,....-,-,--------1--------+------t 
Push pull transistors fJ ohms split 4 , 8 , 16 7·50,000 
class B (2 N277 or equiv.) 
(see circuit pg. 28) 

MODULATION TRANSFORMERS 

Primary will matc h 
typica l tubes 

Push pu ll 6A5G's, 
3009 's, 6AS7G, 6L6 
6080, 7335, 7581 

Class B. 833A, 250TH 
8163 
Class 8 pus h pull 
parallel 833A's 8164 

Primary 
Impedance 

5,000 ohm s pla te 
to plate and 
3,000 ohm s plate 

Secondary 
Impedance 

6000, 5000, 4000, 
1800, 1500, 1000, 
30, 20, 15, 10. 

to p la te 
-~~ 10,400ohms 500, 4000, 3500, 

p late to plate - ~~000 
4 750ohms 
plate to pla te 

2500, 2000, 17!50 , 
lSOO, 1250 

+ 1 db 
f rom 

10.50.000 

Max. 
l evel 

20 watts 

- ~ -20·40,000 1000 watts 

20·40,000 j 2500 watts 

c ase 
No 

LS·2 

1-i.S-6 

LS-6 

LINEAR STANDARD 
HIGH SHIELDING 
DIE CAST CASES 

TOP & BOTTOM MTG. 

LS·1 CASE 

Length ......................... ....... 3Y." 

~!?~~t ··::::::.::::::::::::::::::::: ::J~:: 
Mounting .................. 1'](, x 2~,, 
Screws .................. ............. . 6 -32 
Cutout ........... ........ ....... 1Y." dia . 
Uni t WeJght ..... ........ .. .. .... . 3 lbs. 

LS-2 CASE 

Length ........................ .. .. ... 4!-(," 

~~?~~t ··::::: .. :::::::::::::::::::::::::~~:: 
Mounting ................. 21){, x 31){, 11 

Sc rews ..... ............... ..... ..... 8 ·32 
Cu to ut .. . ... ......... ...... 2~" d ia. 
Unit Weight .................. 7.5 lbs. 

LS·3 CASE 

Le ng th ...................... .. .... .. 5'){.'' 
Width .. ......... ..... .. .................... $'' 
Height .. .............................. 4 ' )(.'' 
Mounting .... ............. .4){, x S~z'' 
Screws .......... .. ............... ... 10-24 
Cutout ........ .................. 3~" d ia . 
Un it We ight ... ........ .... ..... 15 lbs. 

LS-6 CASE 
Length ................. ............ . 15~" 
Width ....... .... ......... .. .... .... ...... 13" 
Height-LS·691 .................... 24" 
Height-LS·692 ............... ..... 28" 
Mounting Dimen .. .. .. 7Y. x 14 X61 

Mounting Hole ....... ....... y." d ia. 
Un it Weight ............... ... 350 lbs. 
Unit We ight-LS-69 1.. .... 370 lbs . 
Un it Weight-LS-692 ...... S20 lbs. 

23 
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~ ~~p~~IMIA\U@W " TIRrANSFORMERS 

C I • High quality zinc alloy rugged die 
cast case. Both top and bottom mountin1:1 facilities. 

±:1 db fro•m 30 Hz 
to 20 kHz except where otherwise noted. 

Ideal for portable compact 
equipments. 

ll Included In line are 
power transformers. 

Units employ a hipermalloy nickel iron 
core with a hum bucking coil structu~re which 
provides electrical balance and effe•cts good 
Inductive shielding. 

TYPE H·l CASE 

length . . . . . . . .... 2:Ya" 
Width . . . ..... .. .... Jl~6' 
Height .. . .. . ..... . 3'/a" 
Mounting . . . . . I% x 11V' 
Screws . .. .......... 6·32 
Cutout . . . . . . . . . 111(6" dia. 
Unit Weight ...... . . . 2 lbs. 

LOW IMPEDANC:E TO GRID AND MIXING TRANSFORMERS 

Unbal. 
Primary Imp. Secondary ..... 1 db 

from 
Max. level DC in Case 

Type No. Application (ohms) Impedance 

30·20,000 50, 125/ 150, 200/ 60,000 ohms HA·100 low impedance mrke. tckup, 
or multrple ltne to grt 250. 333 500/ 600 overall splil 

HA·100X Same as above but wtth multiple alloy shields to effect very low hum ptckup 

HA-101 Low impedance mrke. pickup, 50,125/ 150,2001 1 120,000 ohms 1 30-20,000 
or multiple line to P.P. grids 250, 333, 500/ 600 overall, spli l 

HA-101X As above but with multiple alloy shreld to 
effect very low hum pickup 

80.000 ohms 
overall. split 

30-20,000 

HA-103A low impedance mrke, pickup, 2.5, 5.5, I 0, 15, 60,000 ohms 1 3o-2o.ooo 
or parallel mixer to grid 22, 30, 38, 60 overall, split 

HA-108• Mixrng, low impedance mike, 50, 125/ 150, 200/ 5o. 125/ 150. 2001 1 2o-5o.ooo 
pickup, or multiple line 250, 333, 500/ 600 250, 333, 500/ 600 

HA-108X• Same as above but wtth multiple alloy shields to effect very low hum pickup I 
HA·130X Three isolated lines or pads l 30, 50, 200/250 60,000 ohms I 30·20,000 

I to one or two grids with tri· each primary overall, split 
alloy internal shields 

·High electrostatrc shreldrng. 

Type No. 

HA-104 

HA·105 I 
HA-106 

HA-107 

HA-137 

INTEA~STAGE AUDIO TRANSFORMERS 

Application 

Stngle plate to P.P. grids like 
2A3, 6l6 !spirt secondary! 

Srngle plate to single grid 

Srngle plate to push pull grids 1 
!spirt secondary! 

Push pull plates to push pull j 
grids (split primary and sec· 
ondaryl 

Push pull plates to push pull 
grids (split Pri. and Sec.) 

Primary Imp. 

15,000 ohms 
!splitl 

15,000 ohms 

15.000 ohms 
(split) 

30,000 ohms 
plate to plate 

30,000 ohms 
plate to plate 

Secondary 
Impedance 

95.000 ohms I 
I :2.5 ratio overall , 

60.000 ohms I 1:2 turn ratio 

135,000 ohms 
I :3 ratio overall 

80.000 ohms I 

1:1.6 ratio overall 

+ 1 db 
from 

30.20,000 

30·20,000 

30·20,000 

30·20,000 

68,000 ohms I 30·20,000 
1:1.5 ratio overall 

dbm mw Prim'y No. 

+ 18 63 .5 ma H·1 

+ 16 40 H-1 
+ 18 ! 63 .5 ma H·1 

I + 16 40 .5 ma H·l 

I + 18 63 .5 ma H·1 

+ 20 100 .5 ma H-1 

+ 18 63 H·1 

+18 63 .5 ma H-1 

I I 

Unbal. 
Max. Level DC in Case 
dbm mw Prim'y No. 

+ 20 100 0 H-1 

+ 20 100 0 H-1 

I + 20 100 0 H·1 

+ 28 600 .25 ma H-2 

+ 20 100 0 H·l 

wigfi
Stolen 2 Line Transparent
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POWER TRANSFORMERS 

Type No. 

HA-113 

HA-114 

HA-133 

Type No. 

HA-134 

HA-135 

HA-136 

TYPE H-2 CASE 

Length . . . . . . . . 3',." 
Width . . . . . . • 21~.'' 
He1ght . . . . . . . . . . . 3•-2" 
Mounting ..... 2 x 2*" 
Screws . . . . . . . . . . . 6-32 
Cutout ......... 2111.'' dia. 
Unit Weight ......... 5 lbs. 

Type 
No. Application 

HP-122 pre-amp 
power supply 
using 6x4 
~X5GT rectifier 

HP-123 re amp. or 
tuner power 
supply using 
6X4.6X5GT 
rectifier 

Primary 
Voltage 
50/ 60 

Hz 

115 

115 

PLATE TO LINE TRANSFORMERS 

Application 

Smgle plate to multiple 
line 

Push pull low level 
plates to multiple line 

Single plate to mutiple 
line !DC in PriJ 

Applicat ion 

Push pull, 6L6, 6W6, 6050. 
7355. 7581. 12BA5 to line 
As above except 
to voice coil 
5881 's (KT -66's) in AB-
feed back (see pg. 28 
ClfCUit) 

Primary Imp. 

15,000 ohms 
!splitl 

30,000 ohms 
plate to plate 

15,000 ohms 
(spl it) 

Secondary 
Imp. Ohms 

50, 125/ 150, 200/ 
250, 333, 500/ 600 

50, 125/ 150, 200/ 
250, 333, 500/ 600 

50, 125/ 150, 200/ 
250, 333, 500/ 600 

OUTPUT TRANSFORMERS 

Primary Imp. 

5000/9400 ohms ! 
plate to plate 

3000/ 5000 ohms I 
olate to plate 
6,600 ohms CT 
43% screen taps 

Secondary 
Imp. Ohms 

50, 125/ 150, 200/ 
250, 333, 500/600 
30, 20, 15, 10, 
7.5 5. 2.5. 1.2 
4. 8, 16 

.... 1 db 
from 

3().40,000 

30-40,000 

30·40,000 

+ 1 db 
from 

10-50,000 

10-50,000 

10.50,000 

Hith Filament Case 
Voltage Windings No. 

1220·0·220 f6.3 V C. T.-.6A H·1 
15 ma 6.3 V.C.T.·l.2A 

275-0-275 16.3 V.C.T.-.6A H-2 
35 ma 6.3 V.C.J..2A 

Unbal. 
Max. level DC in Case 

I 

dbm mw Prim'y No. 

+ 21 125 

1- 23 200 

+ 22 160 

Max. 
level 

15 watts 

18 watts 

20 watts 

0 ma 

I ma 

8 ma 

H-1 

H·1 

H-1 

Case 
No. 

H·2 

H·2 

H-2 

~ EXPERIMENTER / HOBBY CIRCUIT TRANSFORMER 

The New UTC HCA-308 is a hi-f1, 
low distortion, IC or transistor out
put to vo1ce coil transformer. Circuit 
shown Is from RCA's KD-2117 kit. 

Type No. HCA-308 
Primary impedance t 200/ 125 !'! CT 
Secondary impedance 4/ 3!'! 
Frequency response ±I db, 100Hz 

to 10 kHz 
Maximum level !watt 
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AUDI O AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

COMMERCIAL GRADE 
COMPONENTS 

C: I Drawn steel case. High quality phenolic terminal 
board. All items are poured with special sealing compound in 
addition to vacuum impregnation of coil structures. 

C r Continuous commercial equipment service. 
The low level interstage units should be used with parallel feed 
of 50K ohms and .25 mid. The input t ransformers' 200 ohm 
windings are balanced; they may be used for 150 to 250 ohm 
c irc uits. 

U C ~ J L ± 1 Y2 db from 40 Hz to 10 kHz (no 
unbalanced DC); CVL and CVM units 40 Hz to 6 kHz, or unless 
otherwise specified. 

CG-134, 135 and 136 are of the hum-bucking type to 
assure low hum pick-up. 

INPUT, INTERSTAGE, MIXING AND 
LOW LEVEL OUTPUT TRANSFORMERS 

Type No. Application 

Primary 
Impedance 

Ohms 

Max. 
l evel 
dbm 

Secondary 
Impedance 

Ohms 
Case 
No. 

CG· 131 1 plate to 1 grod 
C G-132 1 plate to 2 grtds 

15,000 
I 1s.ooo 

+ 28 
I +30 I 

135,000 1:3 ratio 
135,000 split 
1·3 rat io overall 

RC·50 
RC-62 

CG· 133 2 pla te to 2 grods 30,000 P toP + 32 80,000 overa ll RC-75 
I : 1.6 ratio overall 

CG·134 Li ne to 1 t~rid 50,200,500 + 30 I 80,000 RC-50 
hum-buc kong 

CG-135 1 Line to 2 grids 50, 200,500 + 30 1 120,000 overall RC·50 
hum·bucking 

CG-235 I Line to 1 or 2 50, 200. 500 + 28 80,000 overall RC-75 
gr i ds, hum-bucking; multiple alloy shielded for low hum p ickup 

CG·136 Single plate and 15,000, 50.200 + 30 _I 80,000 overall RC-62 
low impedance m i k! or line to 1 or 2 gr ids hum-bucking 

CG· 137 Mix ing 50. 200. 500 1 + 28 50, 200. 500 RC·50 
CG· 140 Triode p lat e to line 15,000 8 ma DC T 30 so. 200, SOO~RC·50-

- CG-141 I Oynamlc mike or 30,000 P toP + 32f5o.-2oo. soo RC·50-
PP pl ates to line CT 
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CG·233 PP 6C5, 12AU7, 
sim ilar t riodes to 
AB 45's, 2A3's, 
6L6's , etc. 

30,000 P toP 
CT 

+ 35 25.000 ov erall RC·87 
1:.9 ratio overa ll 

CG·333 PP 6C5, 12AU7, 30,000 P toP + 35 3,300 overall RC·87 
sim ilar triodes to CT 1:.33 ratio overall 
f ixed b ias 6L6's 

CG·433 PP 45, 2A3, simi lar 5,000 P toP l OW. 800 overall RC· 
t ubes to f ixed b ias CT 1:.4 ra tio overall 100 
2 or 4 6L6's 

OUTPUT TRANSFORMERS 
Secondary Impedances: 500, 200, 16, 8 , 5, 3, 1.5 ohms 

Typi cal Tubes 

FEEDBACK OUTPUT TRANSFORMERS 

(See page 28 f or t ypical ci rcuit s) 
Secondary Impedances: 4 , 8, 16 ohms and 70 Volt line. 

Type Primary Typical Audi o 
No. Impedance Tubu Watts 

CG·20 5.000 CT, 43% screen t aps EL-34 in AB 25 
CG·21 3,300 CT, 40% screen taps 6550'5 ln ABo 50 

CQ YARIIIATCH Tltl OUTPUTS FOil P. A. 

Case 
No. 

Case 
No. 

RC· 125 
RC-150 

APPLICATION Universal units designed to match any tubes wlttoln the 
rated output powor, to l ine or voice colt . 
IMPEDANCES Output 500, 200. 50, 16, 8, 5, 3, 1.5 ohms. Primary 3K, SK, 
6K. 8K, IOK, 14K ohms. center tapped. 

Type Audio Case 
No. Watts Typical Tubes No. 

CVP·1 12 6V6, 6AQ5, 6BQ5, 60Z7, 7189 RC· 100 
CVP·2 30 6L6, 6V6, 807, 5881, 60Z7, 7189, 73!15, 7581 RC· 125-
CVP· 3 60 3008 's, 6L6's, 807, 1614, 588 1, 1625 RC· 150 
CVP-4 125 807's, 4·6L6's, 845's, 4· 16 14's, 6146, 6 159 RC· 152 
~C~V~P~-5~--~3~00~~~~24~2A~•7s.~8~3~8~'s~.~Z~B~- 1~2~0~'s~~~~~~~--oiRC'·175-

COMMERCIAL GRADE RC CASE DIMENSIONS 

Mount-

Case 
N o. 

Base lng Mount- Ht Cu t- Unit 
Dim Dim l n g +'4, ou t Weigh t 
( Sq ) ( Sq) Screw - 1/ae Dla Lbs 

RC-37 1% 114 4-4 0 1% l 'A .35 
- RC-50- ~r71J -,-;-

1-i:'32 2 'A Jlh 'n 1f,~ 
RC-6 2 111116 t lh t-6· 32 2~ l'h 1 

- RC- 7 5 2lft6 1 '"116 8 -32 2 ¥& 1 ¥a l 'h 
- RC-87- ~911 6 2'/.u 8-3~ 13 1A r I-2 Yl 
RC- 10 0 3 2~=-1-8 .32 3~ 2 % 3 ak 

- RC- 112 t-3'X6 2 11116 ~·32 4 '4 2"¥& 5 
RC- 125 3% 3--= ~-3~- 4 'h 3 6'h 

RC- 150 4 1h ~;~ ~~-
1-S 'h 3'% 11 

RC- 152 ·s~ 4 11!1 8 li•n 4 15~ 
RC- 175 1-5';1,;- 43'~- 1.4-20 7 4 22 

RC CI\SE 

CJrr™sERIES 

TRANSISTOR IMPEDANCE TYPE TRANSFORMERS 

All UNITS IN RC·50 CASE Unbal . DC 

Type No Application Pri Imp in Pr i Sec Imp 

CAT·1~ioutput ~ 48/ 12 splot 750 m a Bal. 16 SP!i.!~8.~ 
CAT·20 lnterstage 500/ 125 split 20 16 / 4 split 

or Output 
CAT·2S l nters ta~e 500/ 125 spli t 20 5001125 spli 

~ lsol. or utput 
CAT-30 Une lnput"'S00/125 spl it 20 2K1500 sp lit 

or lnterstage 
CAT-40 lnterstage l t OK12.5k sp li t 8 21</500 sp li t 

or Output 

Range Power 
+ 2 db Level 

,2.Q:l 5 kHZ5 w 
50·15 kHll w 

50·15 kHz I w 

50·15kHZ l w 

50·! 5kHZ! w 

CG YAIIIIIATCH '"' LINE TO VOICE COIL TRANSFORMERS 

APPLICATION Line to voice coil transformers will match any voice coli 
or group of voice coils to a line. 
IMPEDANCES Pri mary 500 ohm llno. Secondary .2, .4 , .5 .. 62. 1. 1.25, 
1 5, 2. 2.5. 3. 3.3, 3.8, 4, 4.5, 5, 5.5, 6. 6.25, 6.6. 7, 7.5, 8, 9, 10, 11, 12, 14, 
15, 16, 18, 20, 25, 28, 30, 31, 40. 47, 50, 63, 69, 75 ohms. 

Type Audio Primary Secondary Case 
No. Watts Impedance Impedance No. 

CVL·1:..--+--:;.15:;;-----;5.:;;00~o'.:hm:;:.:s,.--_;._...:.·2~to 75 ohms RC-87 
-~C~V~l-~2~+--~4~0~---~5~0~0~o~h~m~s~----~-2~t~o~7~5~o~h~m~s~~-~RC·12S 
-CVl-3 75 500 ohms .2 to 75 ohms RC-150 

CQ YARIIIATCH'"' DRIVER TRANSFORMERS 
Max. 

Typi cal Output 
Type No. Primary Tubes 

Level Case 
Watts No. 

5 RC·87 

20 RC· 112 

CG·51AX ' All single tubes l ike• 6C5, 2A3, 6L6 
6C41 12AU7, 2A3, 5814A 

-=~="'=-,_,R;;.a::;t;::•os 2.8:1, 3. 1:1, Prl . to Y. sec. 60 ma oc~::l---:::-:---+-=-:-:~ 
CG·53AX P. P. tube like: 2A3, 6L6, 841, 80 1A:-800, 838 

Ratios 2:1, 3:1, Pri. 805 

20 RC·1 12 
-::::-.:c-:==:-:-:-......;to Y. sec. 

CG·59AX 50;;..~2:;-;oo~. :;;.so~o=-o-::-h::-m:::-;l;-:i n=-=ec---..-;8""o:-:s=-, ""8'='38,...,'""z'"B'·~l 2"'o"".-+-~-i-....-......-
Ratios 1: 1, 1.4:1, Pr i. lOOTH, 800, 55T 
to V. sec. 

CQ YAIIIIIATCH Till MODULATION UNITS 
APPLI CATIONS Will match any modulator tubes to any R F load. l:llmlnatos 
tile powor IO$S and hogh d•stortoon caused by omprectse matcll•ng ol RF load 
10 class B modulation through tho use ot a combonatoon ol tapped wont::angs 
attord1ng an elttrcmely wade range on ompedance matching Ocsig'1S provaoe 
that lor any toad 1nopeoance employed tul t class C plato current can bo 
carroed by secondary won01n9. 
IMPEDANCES Primary ttom 500 to 20 000 ohms. Secondary I rom 300 to 
30,000 otoms. 

NOTE CVM-5 is In end-casting package See page 42. 
Max. Mn. 

Type Audio Class C 
No. Watts Input Typi cal Modulator Tubes Case No. 

CVM·O 12 25 6BQ5, 6DZ7, 6V6, 7189 RC·100 
CVM· 1 30 60 6Y6, 6LG~807, 588 1, 71"'8""9'"', 7"'3::-.5:-::5:-, ""7"'58""1:----R::i-C.-:1.,:2~5 
CVM·2 60 125 6L6, 809, T-20, 1608,6159 RC·150 
CVM73---r2s---2so--aoi~84S;-Ti~2o;-RK·30, 35·T RC·15Z 
~4~00 600 805,838, T·55, ZB· 120, 4·65A·-'"'-i1i:OOF TH:...:.... __ .....,:,;R,:::.C·,:1.,:.7:";5-
CVM·5 600 1200 805, HF-300, HK-354, 205TH, 810, 7x1:b!H 

4· 125A 82 lbs. 

~ 
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SPECIAL SERIES 
AUDIO TRANSFORMERS 

C-1- G- 4 CAS£$ 
CASE SIZES 

0·5-C-12 CASES 
CASE SIU S 

(Woll take 12·28 Mtg. Sc<~w) 

T~:~ H W 0 M N 
C- 5 3~ 
0 · 7 4~ 

(Woll take 8 ·32 Mtg. Screw) 3'~ 4 '1> 
4~ Soh 

3+• 4..;;, 2'11• 
3'V~ 

Wt. 
Lbs. 
4~ 
8 Type Wt. 

No. N Lb•· C·8 4'\ 5~ !)~ 4''Yn 4>,& I 2 
Q. C· 9 S :'o 

c -1o s ~. 
0 ·11 S Y. 
G-12 10°4 

5)1, 

6 1Ao 
6"h> 
7¥. 

6~ 6¥)1 
6~ 5''11• 
7ll. 611fJ1 

9°4 8 Y, 

CLASS A INPUT TRANSFORMERS 

41'/)J 2 I 
s•y,, 2 4 
s:r•,;/ 3 
6¥. 5 

I 
~ 

Type No. Appl icat ion Ra ti o Case 

~~s~-2~--~1~p~la~t~e~•~to~2~&~r~id~s~~------~----~--~1~:4~--+---~G-2 
s-3 1 plate• to 1 or 2 arids compact type 1:4 G·1 
s-s Sinale or double button moc:.;k.::e.::o:;.r:.,l.,.,in~e:.=..---...;1:.::.:,16=---,;---..;:G:-,·2;.

to 1&rid hum·bucking type 
Single or double but-:-to""n=.::;m-:1.,-k_e_o-r ""li,...n-e---r----:-1-:: 1"'6:-------G""·-:1,.
to 1 grid, compact type 

•will match tubes like 6J 5, 6c"'4:=:, -:I-::2"'A-=-u::-::7=-, -e""t-c.--=c -a_n..,be=---u-s-ed...,....w_i,.,.te-h-:h'"'i,...g.,..h_m_ u 
triodes woth loss in low frequencoes. Pri. OC to 8 ma 

UNIVERSAL DRIVER TRANSFORMERS 
(See modulator chart supplied wit h units 
f or tube types, ra1ios are Pri. to V2 sec.) 

Max. 
T e No. Ap lication Watts Case 

5·1 0 

Type N o 
5-11 

5·12 
S·13 

Type 
No. 

M ax. 
Watts 

5· 14 
lOW. 

5· 15 
12W. 

S-16 
:JOW. 

S· 11 
ssw. 

12AU7 or similar plates to 5881 or 
6L6's, self or f ixed bias, 2.25: I ratio 

MATCHING TRANSFORMERS 

5 G·3 

Applicati on Prl Ohms Sec Ohms Case 
Sln~le 6J5t6C4t 12AU7 
or somilar ube o lone 

15,000 
10 ma DC 

200/ 500 G·2 

Line to speaker 15 watts soo. 2000. 4000 I 2. 4, 8. 151 G·2 
Line to speaker 30 watts 500,2000,4000 2,4,8, lS I G·4 

UNIVERSAL OUTPUT TRANSFORMERS 
TO LINE AND VOICE COIL 

(Seconduy Impedances: 500, 15, 8, 2 ohms) 

Primary 
tmoedance Typcia l Tubes Case 

SINGLE· ENOED TUBES 
2500ohms I 35L6GTG, 6V6 G·2 
4000ohms 35ma DC 2A3, 684, 6L6, 50L6, 6W6, 
7000ohms 6AQ5, 6AS5, 6CA5, 6CM6. 
10.000 ohms 12A85,6K6GT, 1G5,3C5 

6A4, 7189A, 7581, 7355 

PUSH·PULL TUBES 
4000ohms 6Y6, 12AB5, 6W6 G·2 
5000ohms 2A3, 6AS7G, 6CU5 
10,000ohms 6080, 6BN8 
3000ohms 6AS7G, 6L6. 6DZ7 G~ 
6000ohms 7 189A 7355, 7581 
9000/ 10000 ohms 807·t dode 7027, 7868 
3800ol1ms 6L6's, 7027, 7868 G·S 
4500/ 5000 ohms 809 6146 7355 7581 

AUDI O A N D HIGH t-HI:.QUI:.Nt; Y I HAN:ti' UKM~K:> a II'IUU'- I un;, 

Drawn steel case High quality phenolic recessed 
terminal strip. Permits above chassis or breadboard wiring In 
addition to chassis type wiring. Large units are housed in formed 
cases with top and bottom mounting. All units are vacuum im
pregnated-compound f1lled . 

Amateur and popular-priced PA service. 

The universal windings provided on driver, matching 
and output transformers assure a maximum of flexibility. 

UNIVERSAL MODULATION TRANSFORMERS 
(Secondary carries class C current) 

Any modulat or lubes t o any RF load. 
(see chart supplied with units) 

Maximum c ffoctcncy and lowest d istortion in a modulator stage are 
made possoble by properly matching of impedances. These unots cover 
every modulator combonatton. Full class C current can be earned. 
Primary ompedances from 500 to 20,000 ohms ••. secondary from 200 
to 22,000 ohms. 

Type No 
S· 18 
~. 

5·20 
S·21 
5·22 

DRIVER 

Audi o Power 
12 watts 
30 watts 
55 watts 

110 watts 
250 walls 

TYPICAL MODULATOR COMBINATIONS 

S·IB-12 WATTS MAX. 
Typical driver tubes: 6C4, 12AU7, 6J5, 6SN7GT. 

Case 
G·3 
C·4 
G·5 
G· l 
G·9 

Sec. P. P. Watts Plate Bias 
Transf. Term. Tubes Output P. P. Load Volts Volts 

S·8 G'·G' 6;;A:;.C::;5G:;..,-:-L.I --,.;8-l-...:1:.;0~,000;;;_.......;2:,;50~---.:0~-
-s.~G·ffiv6, 6AQ5 12 6,000 2so 1s 

S·19-30 WATTS MA.X. 
DRIVER 

Tube or Sec. P. P. watts P. P. Plate Volt s 
Tubes Transf . Terms. Tubes Output Load Volts Bias 

6C4 S· I O G.Q 6L6 self 30 I 9,000 400 23 
biiS 

S·20- 5S WATTS MAX. 

DRIVER 
P. P. Sec. P. P. Watts P. P. Plate Plate B ias B ias 

Tubu Trans!. Terms. Tubes Output Load Volts Tr'sl . Volts Tr'sl . 
12AU7 5·8 2·2 2E26 54 8000 500 S·41 15 S·51 
12A~s:tr f---i; .c 6L6, 60 3800 400 5·39 25 I 5·51 

AB2 
12AU7 S·10 60 4500 400 S·40 23 S·51 
2A3 $·8 

G'..<!_ 
3·3 

r-:;6L6 
809 60 5000 ~ S-41 OJ 

P. P.·2A3 
Dri ver 

S·8 Transf . P. P. 
Sec. Term. 

1-1 I 
--2· 2 I - 3·3 

2·2 
2·2 
1· 1 
2-2 l 

P. P.·2A3 
Dri ver 

Tubes 
807 
6146 
809 
TZ-40 
T-756 
4·6L6 
35-T 

5·21- 115 WATTS MAX. 

Watts P. P. Plate Plate 
Output Load v f olts Trans. 

80 6600 I 600 S-45 
95 I 6000 I 600 S-46 

100 8400 750 5 ·45 I 
100 I 6000 750 S-45 I 
100 t 7000 850 S-46 I 
110 2000 400 I 5·44 
115 11000 I 1000 I S-47 I 

S·22- 250 WATTS MAX. 

Bi as 
Volts 

30 

Bi as 
T' f r 1 . 

S-51 
50 I S·Sl 
s I S·51 
0 

30 I 5 ·51 
25 I S·51 
30 S·SI 

S·9 Transf . P. P. Watts P. P. Plate Plate Bias B ias 
Sec Term Tubes Output Load Volts Transf Volts Transt 

1· 1 T·55 17s-r--6"900 1000 S-47 I 40 S·51 
2-2 830 8 175 I 7600 1000 S-47 35 5·51 
2·2 808 190 I 12700 1250 S-47 15 S-51 
3· 3 203 z 200 6900 1000 5·47 0 
1· 1 HK·354 220 15000 1500 S-49 100 S·51 
• HK· 154 225 11400 1250 5·47 210 5·52 

2·2 l OO TH 250 7200 1250 5·47 0 
2·2 838 250 9000 1250 5·47 0 

• Reverse S·9, using 2·2 for plates and p. p for grids. 
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AUDIO AND HIGH FREQUENCY TRANSFORMER'S & INDUCTORS 
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RECOMMEi'IDED TRANSISTOR AMPLIFIER CIRCUITS 

, 

,..----::""--'i00·T 2S r"--------, 
• u• 

r·~·~v-~-4--4irr-e.Ni,,.,h,=---.~IT--~·r: 

a 
~ 

-lOV l :tlllA NO Sl,NAL.. l00 W.A • ll W6TT • t~·t. 
llt.NSIST~$ 4LL PHI\,CO 2N6 71 WITH l't f" t.T SU\11( 

Circuit providing 1 wa tt , frequency range 200 Hz to 20 kHz 

H -14 

4 0Jl,I$T IU f'Qflll UO WA A.'t' OVT .. tjl Tllt:A ._ ~,_Oit .. tlflt T(RW: ~-.aL l 
0 1,02 .. HILC'O l. .. lfl) h[Af SINI( 0) , 04 lltC6 2 fril01A W(Af ~N( 

Circuit providing 1 wiltt, frequency range 40 Hz to 20 kHz 

~. - ·" a 

.. V·fOO-• 't01o4"' "'l .)4 "' ' ~- , . , 700-
0 · ~~ 

)GOA ,,... ICJe ,000• 000) 
. , •• , . )liCIIOCii~ 

• . ... ta) ~~· 
• • .00 toO 00•0 oo-• 
• G • 00 .)QO OOt) P'O'Ji 

•l• Y fOOt~~ • 1110 )ICI!at., , l jj • ._, tO• , :t • "' ' :tO• : ' ' 0• - l<O :t il> tl) Mt• l tl!'t' 01 0) ot\.CO l • ••• • -t• t '""" 
o• • 1 ,,.,,~, •• , OtiiCt.<O ,._,,,,..., ,_, o• o• ou.c• , ... ..,, "'"'' •- O• .o• ot\.C:O t•l'' -c •• , .... 

Circuit providing 20 watts, frequency ra1nge SO Hz to 20 kHz Ctrcuit providing SO watts, frequency range 20 Hz to 20 KH<t 

RECOMMENDED VACUUM TUBE AMPLIFIER CIRCUITS 
201~ ~ow P& 

~·~~--------~------~~ 

.?.ts 
CIRCUIT PROVIDING 60 WATTS, ± 1 db from 15 Hz to 30KHz . , 
At 1 watt, ± 1 db 3 Hz to 80 kHz. 

CIRCUIT PROVIDING 50 WATTS, ± 1 db 40Hz to 10kHz .• 
At 1 watt, ± 1 db 20 Hz to 20 kHz. 

"'' ttl .'U 

' ~.~'J:~· ... 
_..,.. .. 
. "' 

• ~ot•fCto~(O ot.t!lt.S 

"" ... . , 
"'"''"" '~ 1\. '-'f '-1111 IIU• CI:I>Ot'\ ,..,. .. 

.. 
IJ!.j, • t4 ' .. 

:ilrl·~ . .. .. . 

CIRCUIT PROVIDING 35 WATTS, CIRCUIT PROVIDING 25 WATTS, 
~ 1 db 40 Hz to 10 kHz ... 

BALANCED MODULATOR
BEAT FREQUENCY MIXER 

~ 1 db from 15 Hz to 30kHz ... 
At 1 watt, ~ 1 db 7 Hz to 100 kHz. 

ULL ' I. ,, )( l l 
At 1 watt, :::: 1 db 20 Hz to 20 kHz. 

SCH£ ICS AVAILABLE ON REQUES, 

9 
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS 

SPECIAL CUSTOM BUll T 
AUDIO COMPONENTS 
TO YOUR SPECIFICATIONS In addit1on to the needs met by UTC stock audio components 

there are many unique applications which require special units. 
The illustrations below are intended to show some of the thou
sands of special units produced by UTC to customer's specifica· 
lions. Range from .01 Hz to 400 MHz ... microwatts to 50 KW. 

Custom built variations of DO-T 
Family (pgs 6 through 11) units 
Include: electrical changes of lm· 

DO·T 
leaded at 
both ends. 

pedance ratings, electro
static and/ or electromag
netic shielding, high tem· 
perature insulation, lead 
length to 6 inches. units 
leaded at both ends. etc. 
These modifications can 
be made for any unit In 
the DO-T family. 

Units in Hipermalloy 
shields. See particular 
stock series (SH suffixed 
type no.) lor size. 

Toroidal transformer, primary 600 
ohms, secondary 1200 ohms/split. 
From 1 kHz to 150 kHz, ±1 db 
at 10 mw max. Size: 1K6 Dia. x 'a 
Inches. Weight: 25.6 grams. All 
types of toroidal transformers to 
specific requirements. 

Molded carrier frequency trans
former, + 8 dbm level. Within 
3 db from 100 Hz to 100 kHz. 
4000 :4000 ohms. ¥.1 Dia. x % 
inches, V:J oz. 

Microphone input transformer, 
double drawn hlpermalloy shields. 
Shielded cable leads. Ratio 1 00:1. 
1X6 Dia. x 1 ~7" high. Inductance 
greater than 1000 Hys. at 60 Hz. 

Thirty Hz cathode follower out
put transformer to provide equal 
voltages to 4 loads and supply a 
half-wave rectifier. Primary in
ductance maintained to 5% with 
20% change in DC unbalance and 
30% change in AC voltages. 

low distortion 2.5 KW output 
transformer, PP 450 TH's 18,500 
ohms CT to 24/ 6 ohms, 20 KV 
hipot. 520 lbs. 

Special chopper type transformers 
with terminals or shielded leads; 
multiple high permeability mag
netic shields; electroslatic shield
Ing for voltage Isolation of 2 x 106• 

Molded, pin terminal unit. Packag
ing developed for and fully in ac
cord with Micromodule program. 
Item shown is 10K ohms CT to 
10K ohms CT. 100 mw from 400 
Hz to 20 kHz. life tested per 
mlcromodule requirements with no 
failures. 

Bolometer transformer. Primary 
10 ohms, secondary 530K ohms. 
230:1 ratio. response from V2 Hz to 
25 Hz. 120 db magnetic shielding, 
to 25 Hz. 120 db magnetic shield· 
plus full electrostatic shielding. 

Current Transformer with 1 K load 
exhibits 1 V/ amp/ turn sensitivity. 
From 400 Hz to 30 kHz, ±0.1 db. 
Good linearity with both current, 1 
mA·1 0 A; and turns, 1-5 T. 

Instrument reference transformer. 
To operate from 15 kHz to 20 
kHz with 12.5 V on one half of 
primary and to deliver 9.0 V on 
each hall of secondary; secondary 
halves loaded with different im
pedances. Size : 1.1 Dia. max. x 
.79" high max. Weight: 34 gms. 
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POWER TRANSFORMERS a INDUCTORS 

GENERAL INFORMATION ON POWER TRANSFORMERS & INDUCTORS 

Power Transformers A power transformer transforms volt.age and cur
rents to htgher or lower magnitudes with the purpose o f converting prime 
supply voltages to specoloc applicatoon requirements 

UTC manufactures a wide variety of power transformer!; lor mtlitary, 
space. Industrial and commercoal application 

Theory Basically, a transformer consrsts of two or more coifs ol wore 
inductively coupled to each other. When alternating current flows In one 
coil an alternating curre:nt o f the same frequency Is induced In the other 
coils The magn•tude of thos voltage is a function ol the relative number 
of turns on the coifs and the degree of coupling. In a powur transformer 
the coils are wound on a high permeability core. hence mc•st of the IIUIC 
Is confined to the core and a high degree o f coupling between coils is 
realized. Thts makes the voltage almost wholly dependent O•n the relative 
turns or tM turns ratio . 

Fundamentals The Simplest 
transformer conststs 
of two windings 

e~ PRIMA~~~~~CONOARY f+'l 
t WINO!~ e...:INOING • 

Nt N 2 

The primary winding is connec ted to the alternating current •·oltage source 
and tho secondary winding is connected to the load 

The physical law govermng tnducllon In the wtnchngs 1s; e = N ~~ > 10·8 

This law can be sta ted: The vollage tnduced tn a coil is propor1tonal 
to the number of turns and to the trme rate of change of magnetic flu11 
in the cotl. 
In a power transformer the flux hnks between cool wlndt11gs IS almost 

e 1 N 1 perfect, consequently 
e2 N2 

where e1 1s the source ol voltage and e2 is the output volwge. ~~ is the 

tutns ratio. 

Equivalent Circuit For simplicity ot analysis a transformer •with a~~ 
2 

ts shown. This model can be extended to other turns rauos by the use 

ol scaling factor ( ~~) 2 j r--"R"'p"""--.---"~'Xnt"- Rs 

.______.___._____] ., {· 
Pnmary winding DC resistance 
Secondary windmg DC res•stance 
Represents an moucuve reactance that causes a current to !low 
wh1ch produces the fluK In the transformer magnettc core 
Is a resistance that represents the losses In the ma1Jne11c core ol 
the transformer. These losses are of two types: hysteresos and 
eddy currents. Hysteresis refers to losses due to mco~ement of the 
core molecules. Eddy currents are the currents induced tn the 
core due to core material conductivity. 
Represents an Inductive reactance caused by the magnetic flux 
that ooes not couple both coils. it •s shown as an inductance and 
os the resull o f 1mpertect coupling. Thts paramoler is called 
tea~age mductance 

_ Load resistance represents the device that ts beonu powered by 
the transformer and conslltutes useful power 
Input Voltage 
Input Current 
Current due to Xn and Rc called magnetization or BltCittng current 
Load Voltage 
Load Current lp Rp 

Vector Diagram 

Tile dtagram shows the result of the transformers parameters considered 
rn the equtvalent circutl and the11 termonotogy. 

Nt 
Although we assumed a N

2 
1 transformer EL IS smaller than Ep due> 

to voltage drops ILRs, lpRp & ILXL. In the unloaded transtormer IL would 
not e~ost and 1

0 
would equal 1m. whtch normally 1s small c:ompareo to IL. 

Consequently, 
E N1 
E~ N

2 
very closely 

30 

1. Percent regulation 

Unloaded Loaded 
(ENL- EL) 

100- -
EL Loaded 

2. Power Factor 
to cosine (lf 

3. Effrcoency 

Oute_ut power plus losses 
Input volt-amps 

Output power 
Output power plus losses 

and is numerically equal 

4. Phase Shill between EL & Ep stne wave sllown as angle e 
Actual tosses wh1ch show up as heat In the transformer and cause a tem
perature nse shown up 1n the dtagram at tile following potnts: 

~ Core loss lmRc 
~ 2. Prtmary wmd1ng losses 10 Rp 

3 Secondary w tndtng losses I~ R
5 

Tota l losses IS the sum ol th~:>se losses 

Power Inductors An tnductor •s used to tmpede the flow o f AC current. 
They offer a htQil Impedance to alternating currents but allow DC cur
rent to flow. 

The ptonc•pal purpose or these inductors ts to reduce the AC ropple in 
reculter powN supplies tn contunc to on w1th capacitors They arc spcc•l•ed 
by inductance 11nll DC current capability. 

Hermetic Power Components 
Highest Industrial and Mi litary Reliability UTC hermetiC power compo
nents have round wtde acceptance lor Industrial electrontcs equtpment 
where the htghest reliability is 1mportant The msulation operatong tem
perature (ambtent temperature plus transformers temperature nse) 1n a 
transtormer constderably controls Its lite and reliabtlity. 

For m11itary appltcallon ambtent ts basPd on 65 C. fnr Class A units. 
This allows a 40 C nse for the m11xrmum final temperature of 105 C 
prescnbed for Class R units 1n MIL-T-27C. 

The powN tmnslormers ano Inductors listed on pagt's 3:? tllrougn 4t 
are ava•labiP. on rl•Quest built to Class S spectfocato,ns Th,..se umts arr 
allowed a maxtmum ltnal temperature of 130 C Mfl-T-27C 11flt1ws the use 
of a htgher temperoturf! cfa!>S umt for .s lower tempNaturo appltcatron 
Therefore. a Cl lSS S un1t may U!' usra 1n a CI,1S'S A •'DI'IoC.I!oon Clli!>S S 
units arE' equally as reliable at Class R temperatures 

Industrial applications ambients are appreciably lower. As o result, the 
temperature nse can be approximately 15 C higher (40 C to 55 C rrse), 
still providing the same overall life and rehabrlity Thts results In the 
ability to operate the same components at somewhat greater ratings. 

The listings o f our power transrorrne•s. lolament tr • .tnslo1mers, plate 
transformers. and filter rnductors are given for both MIL-T-27C and tndus
trial servoce. the faller In bold type 

These units e:r~ceed Mtl-T-27C requirements '" many respects The tn· 
sulations employed lia~e exceptional salety factors The use of specoat 
core matenats provtdes htgh efl•ctency and small size The transformer 
regulahon has bran a fundamental design conslderatton tn all umts to 
provide lor drverse appltcallons In whttn they may be employed 

Dual Voltage Ratings UTC hermetic p late and power transtormers Incor
porate a tapped h•gh vnltage w•ndong to provide either of two secondary 
voltages for grealest versatlltty. For full understanding of the capabilities 
of these components. the DC voltage and permissible currents have be~:>n 
listed tor both tnductor and condenser tnput at both output voltages as 
well as lor molitary and tndustriaf servrce. 

Multiple Rating Filter Inductors The " H" series 
destgned and rated with inductance shown lor 
values. The industrial 
ratings are shown in 
bold type. These uni ts 
are 100% tested to 
exceed the Inductance 
•1afue specified at the 
maximum military current 
rating shown 

ol filter inductors are 
lour dtllerent current 

Special Designs In oddotton to the needs met by UTC stock power com
ponents there are many unique appltcattons whtch requtre spoc10l units 
Tllese custom dnstgns. prouuced 10 customer sp~:>crfocat•ons oangp trorn 
m1thv.atts to tOO KVA capacuy They comprise temperature ranges from 
Class A (105 Cl to Class U (hogi'Pr th;'tn 170 Cl All types of m"chan•cal 
and e!I'CtiiC11 conlogur.lltons oliO avao tolbf<• Spoc~oll cngtnef'lonq emphaSIS 
Is plac~Jd on customer rcqurremcnt. 

Our engtnePrrng <tna lllhor.llory fJCthltPS are 1/noQUI'IY equtpped to 
hArldle (.Ustomor probloms 1n tough destqn areas such as shteidtng 
corona. relrab1loty . htgh volt.1ge monoJturozallon etc 

Factlrtors .1 re flllililable tor proauctlon or samples as wr>ll as large 
quantitieS Tl1r close coordtnarlon batwPcn our samp1e snop 1nd pronuc
tron assures producllon quanttly equal to sample quality 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

POWER TRANSFORMERS & INDUCTORS 

-

-

STANDARD POWER TRANSFORMER & INDUCTOR SELECTION GUIDE 

Product 
Series Descr iption 

Military Type 

DO· T400 r lexible lead ultraminiature power transformer. j 
Hermetically sealed to MIL·T-27C Grade 4, Metal Clad. 

H Inductors. Hermetically sealed inductor to 
MIL-T-27C Grades 4 & 5. 

Size 

51!, dia x uhz • long 

% X 1 X 2~2 • h to 
7 X 7 X 8" h 

H Hermetically sealed to MIL-T -27C. Grades 4 & 5. 
~ransislor. filament. inverter and plate type. 

I % X Va X 9116 • h to 

f,1etal clad & molded. 
11 X 11 X 14% • h 

-
HIT Ultra-shielded power line isolation transformers. 4'hz x 4'hz x 3'hz* 11 to 

Hermetically sealed to MIL-T -27C. Grade 4. 8 X 617hz X 51~, • h 
0.1 mfd or less, effective coupling. 

MAT ransformer, hermetically sealed; for magamp 
~nd other applications. MIL-T-27C, Grade 4. 

1 d x 1% • h to 
2o/t6 X 21ft6 X 3Ys • 11 

MET Hermetically sealed metal clad to *l.fl.• x luhz x 1'1!6" h to 
MIL-T -27C. Grade 4. For 400Hz application to give 
min size. Transistor, filament, universal types. 

N Mil. St'd. filament & plate transformers per 'As x JlYis x 21As" h to 

Weight 

1/10 oz 

.05 lb to 
60 lbs 

-
.04 lb to 
160 lbs 

Sibs to 
60 lbs 

l 1 oz to 
1% lb 

1~ oz to 
4~ lbs 

l o/t, lbs to 

Frequency 

380Hz to 
2400Hz 

.017 A to 
30 A• 

!"-
50 Hz to 
2500Hz 

-
50 Hz to 
400Hz 

60Hz to 
400Hz 

380Hz to 
2400Hz 

-50 Hz to 
400Hz 

Power 
Range 

400 mW 

0.4 mHy to 
450 Hyst 
1.2 VA to 
5.0 KVA 

sow to 
1200 w 

100 mW to 
20 VA 

1.4 w to 
240W 

7.5 W to 

Page 

37 

12, 13 
14, 36 

32 thru 
40 

40 

1---
48, 49 

32, 33 
& 37 

--
41 

p 31\, ' 2% ' 4W h 

MIL-T-27C. Grade 4 (ruggedized) construction. 5'A6 X 4S!J6 X SYz. h 16~ lbs 400 w 
r6 X 19fl6 X ll;'i5" h to 

t-
10 kHz. 20kHz, 32.5VA to NV Inverter transformer, miniature. Hermetically 

sealed to MIL-T-27C, Grade 4, Class V. 
Multiple outputs. 

SRC Transformer, hermetically sealed to MIL-T-27C. 
Grade 4. Precision Scott-T reference 

z Mil. St'd. inductors per MIL·T-27C. Hermetically 
sealed. Series & parallel connections. 

Industrial and Commercial Types 

A Ultra compact components. small & light in 
weight. Ideal for remote amplifier and similar 
compact equipment. 

CG High quality. Transistor filament & plate use. 
Designed to AI EE. Rugged drawn steel cases or 
end castings. Vacuum impregnated & compound 
filled. 

CG (Inductor) High quality Inductors. (As above) 

FT Channel frame, filament/transistor transformers. 
1 For 2.5 VCT to 48 VCT. From .04A to 10 A. 

HP Pre-amplifier or tuner supply. Rugged die cast 

compact serv1ce. -
I case of high ~nductivity alloy. For portable & 

. . . . . 
PF' For photoflash and Similar applicatiOns. Lme and 

transistor inputs. Power, inverter & trigger types. 

I 

I 
I 

Yf X 1 V. X 1%& • h 

I% X 1% X 2%" 11 

2o/t6 X 2'1\6 X 3Ys • h to 
4Uf16 X 5151!6 X 7\.i • h 

1\.i SQ X 2" h 

-
lllft6 SQ X 2~• h to 
21 X 10 X 13W h 

29ft& X 23hz X~ 
11 'lSx4%x6Ys"h 
2Ys X lo/a X IV. • h to 

4Y8 X 2% X 2%" h 
2% X 1 UIJ& X JYs • h tO 
39fl& X 21Sf16 X 3\.i 0 h 

l 15 • ~ d x Vts h to 
2~ X 3% X 2%t" h 

-

1.2 to 
2.5 oz 50 kHz 

2/3lb --:-60Hz to 
400 Hz 

2 lbs to 80 mA to 
351bs 630 rnA• 

\.i lb 60Hz 
15 rna to .4 A• 

---
I lb to 
253 lbs 

50/60Hz 

2'lS fbs - ~mato5A• 
to 40 lbs ---
V. lb to 50/60Hz 
2\.i lbs ,- --
21bs to 50/60Hz 

5 lbs 

~ oz to Tngger DC 
2 lbs Inverter 4 ~ V DC 

50/60Hz 

35 
89VA 

SVA 40 

4 Hys to 
40 Hyst 

41 

2.5 VA 1 20, 21 60 mhy to 60 hys t 

7.5 VA to 42 
4950VA 

2.5 mhy to 
250 hyst 
7.5 VA to 

48 VA 
t- --

18 VA to 

t-

35 VA 

6 KV pulse 
to 15 KV pulse 
40 Watt-Sec 

- t-
42 

44 

25 

--
45 

(Inductors) Replac~ment types, channel frame 
---+ construction. Vacuum sealed to prevent corrosion. 

2% X 1% X 1%" ll tO 
4Y8 x 2V. x 2%" h 

Yz lb to I 30 ma t-;5A• 
J..lh lbs_L 

2 mhys to 5 hyst 44, 45 

R Replacement type line adjusting and isolation 
transformers. High reliability. Vacuum sealed to 

1 prevent corrosion. Housed in protective shells. 
S Popular-priced series for filament transistor & 

plate use. Ratings are based on I CAS intermittent 
___ ....... u_se_. _Va_c_uu_m impregnated & compound filled. 

2% x 21lfls x 3V. • ll to 
12 X 7 X 9• h 

I ~ x 2ll!J6 x 1~· h to 
IOV. x 7% X 9V. • h 

2\.i lbs to 50/60 Hz 
701bs 

lib to 
52 lbs 

50/60Hz 

50 VA to 
2500VA 

44, 45 

7.5 VA to 43 
1400 VA 

S I (Inductors) (As above) ~---------------~------;-% x 21Sf1& x 1% • h to lib to 3 rna to 5 A• 2 mhys to 500 hyst 43 
4% X 5Ya X 5% " h 121bs 

SC Signalling & control transformers, for operati-ng--+--3 x 3'lS x 9/16 • h to I -3- lb_s_t_o -t-
relays, sirens, horns, gongs, etc. 4/8/12/ 16/20/24 4 x 5 x 4% • h 10 lbs 
volts. Screw type binding posts secondary 
terminals for easy connections. 

• DC Current Rating. I Inductance Range. 

50 Hz to 
60Hz 

STANDARD MAGNETIC AMPLIFIER SELECTION GUIDE 
Product 
Series Description Size Weight Frequency 

MAS Solid state push pull magnetic amplifier. High 
gain, hermetically sealed. Plug-in octal header. 

l Yz d X 3* h I Y2 lb 400Hz 

MAT Hermetically sealed. MIL· T -27C, Grade 4, IV. X 11511& X 25ft,• h to .65 lb 60Hz & 
for servo motors and other appl ications. 41 '1\6 X 4 X 41Sfl6 • h I to 14 lbs 400 Hz 
Tube and transistor inputs. 

SO W to 45 
250W 

Page 

I 49 

T 48. 49 
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C. Hermetically sealed. Drawn metal case 
to Mil Grade 4. 

~Pr- To complete MIL-T-27C Specs. See pages 
86, 87. Mil Type: TF4SX02 plus two letter case code. 

~ Chart, on facing page, shows the secondary AC 
voltages available. and the approximate DC voltages result
ing. in typical capacit ive filter silicon rectifier circuits (at 
the Indicated currents). Since the capacitor following the 
rect1fier affects the DC. voltage values used (in 1000 mfd) 
are shown in parenthesis ( ) after each current rating. Case 
dimensions on page 51. 

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

INCLUDING !WET"" SERIES 

Primary 115 Volts. 50 60 Hz Nominal Sec. Volts. 8.25 to 40.5 

Type MIL Indus I. MIL Case 
No. DC Range DC Ran&e (Pg. 51) 

H-915 6V-.065A to 53V-.02A 6V-.08SA to SJ V-.025A AH 
I 

H-925 6V 22A to 53V·.07A 6V-.28A to SJV-.085A I AJ 

H-[95 6V-1.2A to 53V· 4A 6V·1.52A to 53V-.48A FA 

H-94 6V3Ato53V-I A 6V-3.8Ato53V-1.2A HA 

H-95 6V-7.5A to 53V·2.5A 6V-9A to 53V·3A KA 

H-96 6VT8A to SJV-GA 1 6V-23A to 53V-7.5A OA 

Primary 115 Volts. 50 60Hz Nominal Sec. Volts, 16.5 to 81 

H-965 12V·l.5A to 106V.5A 12V· l.9A to 106V·.6A HA 

Primary 115 Volts 400 Hz Nominal Sec. Volts. 8.25 to 40.5 

MET-445 6V-.6A to53V-.2A 6V-.75A to 53V-.24A I AH 

MET-455 ( sv-1.2A to53V-.4A 6V-l.52A to 53-V--.-48_A_....__AJ-

MET-465 GV-3A lo53V:tA}6V-3.8A to 53V-1.2A FA 

M ET -47s l sv-7.5A t o53V-2~V-9A to SJ V·J_A_ -+_H_A_ 

Primary 115 Volts. 400 Hz Nom1nal Sec. Volts. 16.5 to 81 

MET-495 1t2V-.6A to 106V-.2A 12V-.76A to 106V-.24A AJ 

2 

3 

4 

UTC TYPE NO. UTC TYPE NO. 
H -9 15 MET- 465 H-965 MET- 495 
H- 925 MET-475 
H-935 ME T-445 

t~ 16.5V 
H- 94 MET-455 
H- 9~ 
H - 9 

2 24V 
7 t :8.25V ta 3 24V 

12V 9
16.5V 7 4 10 

~8 t2V PRI 2·4 11 5V NOM OUTPUT 9 
8.25V I · 4 11 5V -6% OUTPUT 

10 1-3 115V +6% OUTPUT 
2· 3 115V+ I2% OUTPUT 
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POWER TRANSFORMERS & INDUCTORS 

AC & DC VOLTAGES @. INDICATED CURRENTS 

MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RA'riNGS IN BOLD TYPE 

~------ FULL WAVE BRIDGE SILICON RECTIFIER ~ FULL WAVE CT ~ 

SECONDARY AC VOLT AGES & APPROXIMATE DC VOLT AGES 11 

Nom. AC Volts• 40.5 ~ ~25 + ~~-Appr. DC Volts• 53 41 34 

Type No. 

H·915 

H·915 

H·925 

H·925 .12 (.1) 

H·935 .44 (.5) .48 (.5) 

H·935 .6 (.5) .6 (.5) 

H·94 1.1 (.5) 1.2 (.5) 

H·94 1.5 (.5) 1.5 (.5) 

H-95 (I) 3 (I) 3 (I) 

H-95 
~ 

(1) 3.5 (1) 3.8 (1) 

H-96 6 (4U? (4)~) 
H·96 7.5 (4) 8.5 (4) 9.5 (4) 

24 ~-~ 20.25 ~~6.5 ~ 
25 24 ' 18 

12 ~ 
12 • 

DC AMPERES (Capacitance in Parenthe:sis) 
60 Hz TYPES 

.027(.1) .042(.2) 1 .035(.2) .05!5(.2) 

.042(.1) .055(.2) .042(.2) .0710(.2) 

.09 (.I) L .14 <.2>-+-.tl (.2> .18 (.2) 

.18 (.2) .14 (.2) .23 (.2) 

.8 (1.0) .6 (1.0) 1.0 (2.0) 

1.0 
-t-

(1.0) .8 (1.0) ~ (2.0) 

(I) 1.5 ( I ) 2.5 (2) 

(1) 2 (1) 3 (2) 

(I) 5 (2) 3.7 (2) 6 (4) 

6 (2) 4.5 (2) (4) 

12 (6) 9 (6) 
~-

15 (6) 11 (6) 

400 Hz TYPES 

:·~~-

7.5 (4) 

9 (4) 

40.5 CT I l 24 CT I l 16.5~TI 
24 t 12 t 6.6 t 

.055(.2) 

.068(.2) 

.17 (.2) 

.21 (.2) 

.92 (2) 

1.12 (2) 

1.8 2.3 (2) 

2.2 t 2.8(2) 

4.5 (2) 5.5 (4) 

(2) t 6.7 (4) 

13.5 (12) 

17 - (12) 

MET-445 .2 (.15) .22 (.15~15) .26 (.15) 
MET-44-5 - .24 (.15}t .3 (. 1 5~1 5) . .-32- (-.15)-

.4 (.25)~ (.25) t .5 (.5) .6 (~ .3 

.s (.2sf l- --:-4 (.25> --:&<.5> 1 .75 c.S)--1 .4 

(.25)~~6 (.25) .46 (.5) 

(.25)~4 (.25) .56 (.5) 

MET-4_55_ - -.4 (.~ .44 (.15) I .48 (.15) I .52 (.15) .8 (.25) .._.~(.25) t 1.0 _£5) 
MET ·455 .48 (.15) .6 (.15) .6 (.15) I .64 (.15) 1.0 (.25) .8 (.25) 1.2 (.5) 

MET ·465 I (.15) 1.1 (.IS) 1 1.2 (.IS) 1.3 (.15) 2 (.25) 1.5 (.25) 2.5 (.5) 

MET · 465 1.2 (.15) 1.5 (. 15) 1.5 (.15) 1.6 (.15) 2.5 (.25) 2 (.25) 3 (.5) 

MET-475 2.5 (.25) 3 (.25) ~_j-25) L 3.5 (.2S)j_ 5 (.5~ 3.7 (.5) ~..Q.> 
MET ·475 3 (.25) 3.5 (.25)n:&<:'25) j_ 4 (.25) t 6 (.5) 4.5 (.5) 7.5 (1) 

3 (.5) 1. t.5 
3.8 (.5) 1 2 

7.5 (l)__tJ7 
9 (1)14.5 

(.25) H72 (.25) .92 (.5) - - --
(.25) .88 (.25) 1.12 (.5) 

(.25Li!-!_ (.25) 2.3 (.5) 

(.25)12.2 (.25) 2.8 (.5) 

(.5) ~5 c.s) is·~ 
(.5) . 1 5.5 (.5) 6.7 <1> 

SECONDARY AC VOLTAGES & APPROXIMATE CIC VOLTAGES 

Nom AC Volts• 

Appr. DC Volts• 

Type No. 

MET -495 

MET -495 

64.5 1 __31 .1 
82 t 68 t 

48 I_ 40.5 _ 1~ 1 
jTt r 48 t 36 t 

DC AMPERES (Capacitance in Parenthe,sis) 
60 Hz TYPE 

0.6 (.125) 0.65 (.125) 

0.75 (.125) 0.8 (.125) 

1.25 (.5) 

1.5 (.5) 

.2 (.04) .22 (.04) 

.24 (.o4}f .3 (.04) 

.24 (.04) 

.3 (.04) 

.26 (.04) 

.32 (.04) 

400 Hz TYPE 

.4 (.06) .3 (.06) 

.5 (.06) r--:-4 (.06) 

.5 (.06) 

.6 (.06) 

•Nom. AC and DC volts are at 115 volt Input ••. primary taps can modify - 6%, + 6%, and + 12'llo. 

1.5 (.5) 

1.9 (.5) 

0.75 (.25)__l_o.9 (.25) 

1.0 (.25}fi.1 (.25) 

.6 (.06) ' .3 
.76 (.06) .4 

33E_I _ 
13 t 

1.15 (.5) 

1.4 (.5) 

33 
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POWER TRANSFORMERS & INDUCTORS 

~ TRANSISTOR INVERTER ANO CONVERTER TRANSFORMERS 
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C Hermetically sealed. Metal cased Mil 
Graae 4. 

Layer construCtion instead or ran
dom wound coil g1ves highest reliability. Advanced 
coupling technique, between wind1ngs. reduce spikes 
that often endanger driv1ng transistors. 

FR QU NC Approximately 1000 Hz. 

1 c 12114 v or 24/ 28 V. With 6/7 V 
Instead or 12/14 V output voltage is halved, current rat
ing remains the same. 

To complete MIL-T-27C Specs. Mil type: 
TF4SX40 plus two letter case code. See pages 86, 87. 

INPUT 
12- l4V O.C. 
24·28V O.C. 

OUTPUTO.C. 

TYPICAL CIRCUIT OF STOCK DO-T UNITS 
FOR SPECIAL CONVERTER APPLICATION 

(See page 6). 

5 . 1 K 

DO-T 20 
BN 

(] 
BLU 8LK 

f'REO~ 1380-
IOSl POWER OUT• . 5 WATT 

Type 
No. 

H-97 

H-98 

H·99 

H· IOO 

FOR 12 14 OR 24 28 VOLT BATTERY 

OC output, when used 
in CIICUII ShOWn 

250V.· 60ma 

375V · IOOma 
r- -

425V 175ma 
- 1---

550V 200ma 

CAPACITOR DISCHARGE 
IGNITION SYSTEM 

MIL Case 
(see pg. 51) 

AH 

AJ 

FA 

GB 

--- lt2VLC 

· ::~[B 

-t---r- ~~@ 
~ ., ..., 

CIOCUI1 • • TI NT ~[ NOINC IY DfllA •ROOUCl~ 0.1 
C IANO JU~CliOH COLONAOO 11'01 
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POWER TRANSFORMERS & INDUCTORS 

UNIVERSAL HIGH FREQUENCY 

INVERTER AND CONVERTER TRANSFORMERS 

NEW NV IM SERIES 

• Hermetically sealed 

• Made to complete MIL-T·27C specs: Grade 4, 
Class V. See pages 86. 87. 

• High eff1ciency 

• Advanced winding coupling technique 

• Reduced spiking assures transistor reliability 

• Miniaturization due to the use of high efficiency 
core material 

• Ease of rect ifier filtering at high operating fre
quencies 

DIMENSIONS 

NV-520, NV-720, NV-920: 11
1, Sq x ll16" high max 

NV-530, NV-730: 19
16 sq x ~~ ... high max. 

Approximate weights: 1.5 oz & 2.5 oz. 

R1a,Rio 100 W Ft2 1~1\n I W.T 1 

Cto,Ctb .t)Df '2 50ul tV 

Q I • \ol? "'* 2N!Jl26 

-< -------- FULL WAVE BRIOGE --------:H - FU LL WAVE CT- )oo 

0 to Peak Volts 81 64.5 57 40.5 33 24 16.5 81 CT 48 CT 33 CT 
y y y y t y y y t y y 

···0 * i 1 l.l ·~ __;:t; . "'70 
N V-730 20 1.1 1.2 1.3 1.4 

Fre\J I Current in ampleres RM S
1 

at above voltages I ~L Type No. (kHz) 

I I r t== 

I NV-520 10 .4 .45 .5 55 .8 .6 1.05 1.2 .55 .65 .85 

~ I u 
2.2 r 

1.2 2.lt 2.4 

.8 ~3 _1.6--+------

1.60 2_6 3.2 

1.3 1.7 

.70 .85 

~ 1.4 1.7 2.1 

NV-920 
~--

50 1.0 1.1 1.3 1.2 2 1.3 1.55 [2.0 1.5 2.5 3.0 

35 
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POWER TRANSFORMERS & INDUCTORS 

• FILTER INDUCTORS 

Hermetically sealed. H-70 group-metal 
encased. H-105 group-molded. 

( 1 k 5 Transistor supply units have two 
windings for wide flexibility. All are swinging types to 
enhance power supply regulation. 

C Grain-onented core materials im-
part highest permeabilities, producing exceptionally 
high Inductance for size. 

.> To complete MIL-T-27C Specs. H-70 
group (metal cased) Grade 4 , Class S. Life X. H-105 
group (molded) Grade 5, Class S. Life X. See pages 
86, 87. 

METAL CASED MOLDED 

METAL CASED 

Mll·T·27C RATINGS IN REGULAR TYPE. IN DUSTRIAL RATI NG S IN BOLD TYPE 

36 

Type MIL (11 rna rna Ind. (n 
No. Type DC DC Hys. 

H·70 TF4SX04AH 20 14 5 
H·71 TF4SX04FB 40 15.5 
H·72 TF4SX04GB 70 9.5 
H·73 TF4SX04HB 100 7.5 
H·74 TF4SX04JB ISO 8.5 
H-75 TF4SX04KB 200 8.5 
H·76 TF4SX04LB 200 8.5 
H-77 TF4SX04MB 300 8 
H-78 TF4SX040A 7 400 6 
H-79 TF4SX04yy- 7 800 6 

TF4SX04AG 45! 35 18! 
(2 wdgs.) 11.25! 70 4.5! 
TF4SX04AH 125! 50 20t 
(2 wdgs.) 31t 100 St 
TF4SX04AJ 68! 100 20t 
(2 wdgs.) 17t 200 5t 

H·110t TF4SX04GB 180! 125 2St . (2 wdgs.) 45t 250 6.2t 
H·171t TF4SX04JA 9! .75A 2.2t . (2 wdgs.) 2.25! 1.25A .55! 
H·l12t TF4SX04HA 70! .25A 20t . (2 wdgs.) 17.5! .SA 5! 
H·173t TF4SX04KA 80! .SA 16.5! . (2 wdgs.) 20! lA 4.1! 
H·114t TF4SX04MB so• .65A 10! • . (2 wdgs.) 12.5! 1.3A 2.5! 

MOLDED, MIL TYPE TF5SX04ZZ 

Type 
No. 

H-105 
H·106 
H-107 
H·108 
H-109 t 
(2 wdgs.)• 
H-300 t 
(2 wdgs.)• 

Inductance OCR, 
Henries (tt rna DC Ohms 

2.5 (g 25 rna ,2 (!! 35 rna, I. (a 45 rna 2 5 
2.25@ 60 rna, 1)5 (!! 80 rna, 1.25 (!l""!""OO.--rn-a-+-- .110 
2@ 120 rna, 1.5@ 160 rna, I @ 200 rna 55 
2 (g 220 rna, 1.5 @ 270 rna, I (a 325 rna 35 
.2 {it 125 rna, .025 {it 1.25A, 01 1 (11 2.5A .6 
.055 @ 250 rna, .00625 (a 2.5A, .0027 @ SA .15 
I (!! 5 rna , .2@ 50 rna, .16 ({I 100 rna 40 
.25@ 10 rna, .05 ({1 100 rna, .04 (i1 200 rna 10 

t Split wmding in series 
• Split wlndtng In parallel 
1 Rated In mtll ihenries 
• •Terminals opposite mounting. 

L 

500 

(11 

~ 

w 

500 

750 

1000 

1000 

1000 

·~ i 
1000 

H Mt&. Dim. and Studs 
'l11xY. two •4·40 Taps, D1ag. 

I~ IY!ax1o/aa ~ Ota-4 holes 
P~. H~ xi 11hz %z 01a 4 holes 
21~ l 21/16X21/i, %zxlhz 4 slots 
211hz 21/i,x2'1i• %zx1m 4 slots 

AG 

AH 

AJ 

GB 

JA 

HA 

KA 

MB 

wet. 
Lbs. 
.I 
.28 
.9 

1.7 
1.7 

.05 
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~ 400 Hz TRANSFORMERS 

Hermetically Sealed. DO-T's & MET's 
metal encased. H-1 01 group-molded. 

APPLICATIO Transistor/ filament and isolation. 

MOLDED TYPES, GRADE 5 

H-101 
THRU 
H-104 

H-US 
H-148 
H-149 

MIL TFSSXOIZZ TYP ES 
PRIMARY 105/ 115 VOLTS 380- 1000 Hz 

SEC : 6.3 VCT 2SOO V RMS TEST 

Type Sec. L W H WI. 
No. Am p. ln. ln. In. Lbs. 

H·1 01m .5 P~l_{_P'h1 2 .3 
H-102 5.5 B~ 2 2Y. -:44 
H-103 1Q___._2Vt& 2~ 2~- - .-8 -
H-104 25 J 2~ 2\lz 3\.12 ~ 

H-101 thru H· 04 see pg. snor moun ing dimenSIO_n_s ..:....::...-.~. __ _ 

MIL Tf5SX03ZZ TYP ES 
SOOV R MS TEST 

Type No. H-118 New H·148 t New H-149 
Applica tion Supply Isolation Supply 
P.~'=ori....:.m~ar:..:;y~t--;.10"'"5/';';'l-;-;15~V 380-1000 Hz 105 / ll5V 400 Hz : 28V 380-1000 Hz_ 
Secondary 6.3VCT-.3A t- ll5VCT-.02A 1) 6.3V-.08A 

2) 6.3V-.08A 
12.6V-.08A • 
6.3V-.l6A t 

-MIL Type TF5SX01ZZ Tf5SX03ZZ":...._t---T.:..:F-;:5~SX.;.:0~3Z:=Z== 
Case Type'-r-__;,-:i:-SO::'-·':':HP:-=-- -!----;S;.;;-O·NP SS0·11P 
(See Pgs. 16, 17) 

•series Connected. 
tParallel Connected. 
t ELECTROSTATICALLY SHIELDED 

POWER TRANSFORMERS & INDUCTORS 

... I 
shielded. 

All isolation transformers electrostatically 

To complete MIL-T-27C Specs. DO-T's: 
Grade 4, Class R, L1fe X. MET's: Grade 4, Class S, Life X. 
Molded units: Grade 5, Class S, Life X. See pages 86, 87. 

METAL ENCASED TYPES, 
GRADE 4 

DO-T400™ SERIES 

MIL TY PE TF4RX03YY 

Pn 28V 380-1000 Hz 
!See pages 6 & 71 

Type No. Application Secondary 
DO-T400 6.3V ciJ 60 rna 
(Was OO-T5001 
DO·T410 6.3V@ 30 rna 
(2-Secs.l 6.3V@ 30 rna 
DO-T420 Isolation transformer 

28V@ lOrna 
Electrostatically shielded 

MET1"' SERIEs 

Type 
No. 

MET-400 1 

t 

MET-405 
t 

MET-410 

MET-420 

MET-430* 

MIL Pn 
Type Volt 

TF4SX03AH 
380-1000 Hz 
105/ ll5/ 125V 

TF4SX01EA 
380-1000 Hz 
105/115/ l25V 

TF4SX01YY 
115V, 400Hz 
TF4SX01AH 
380-1000 Hz 
105/ll5/125V 
TF4SX01FA 
400Hz 

Volts 
115 CT 
115 CT 
230• 
ll5t 
115 CT 
115 CT 
230* 
l iSt 
6.3 

6.3 CT 

12.6 CT 
12.6 

57.5, 99.6, ll5V 
-=-:M=E=-r .-,..,43..,..5 ...........,TF4SX01FA I 6.3 CT 

380-1000 Hz 
105/115/125 v 

~M:-=E=-T-"""44:-=-0 -I--:TF4SX01GB I 6.3 CT 
380-1000 Hz 6.3 CT 
105/ ll5/125V 

•series Connected. 
tParallel Connected. 

2 

2 
2 

10 

6 
6 

• 
5; 16 D1a. x 13 32" 

WI. 1/ 10 oz. 
(See Pg. 6 & 7) 

500 RC-25 
(Pg. 13) 

11500 AH 
(Pg. 51) 

2.5 1500 FA 
2.5 (Pg. 51) 

12 
I 

2500 FA 
(Pg. 51) 

7 2500 GB 
7 (Pg. 51) 

..Two MET·430's Scott connected provide 26 volt two phase from 
llSV. three phase 400 Hz input. 
l ELECTROSTATICALLY SHIELDED 

37 
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POWER TRANSFORMERS & INDUCTORS 

38 

• POWER AND PLATE TRANSFORMERS 

• "L" ratings are choke input. 

• "C" ratings are condenser input. 

PACKAGIN Hermetically sealed. Metal cased. 
• Tapped high voltage winding provides ei ther of 

two secondary voltages lor greatest versatility. 
Power transformer listings indicate DC voltages 
and permissible currents lor both Inductor and 
condenser input filters, as well as lor military and 
industrial applications. 

ft ~ .- ,.. To complete MIL-T-27C Specs. Grade 
4, Class S, Life X. See pages 86, 87. 

f"PLICA. 0 S Plate-filament transformers: pri
mary 115 V, 60 Hz suited to so· - 1000 Hz service. 

• Units with a W suffix have been designed to be 
used both in lull wave center-tap and full wave 
bridge application. In these units, center-tap of 
secondary winding may be disconnected from 
ground. All ratings are for inductor input filtering. 

Plate transformers (only) : Primary 105/ 115/ 210/ 220 
volts, 50/ 60Hz. 

Type 
No. 

H·80 

H·81 

H-82 

H·83 

H-85 

H-86 

H-87 

H·89 

H-91 

MIL 
Type 

TF4SX03FA 

TF4SX03HA 

TF4SX03JB 

TF4SX03JA 

TF4SX03KA 

TF4SX03LA 

TF4SX03MB 

TF4SX03NB 

TF4SX030A 

TF4SX03KA 

COMBINATION PLATE- FILAMENT TRANSFORMERS 

Mll-T-27C RATINGS IN REGULAR TYPE. INDUSTRIAL RATINGS IN BOLD TYPE 

H V Sec. Approx. MA Fil. 
Wdg. 

Approx. MA 
DC 

Fil. MIL Case 
C T DC Volts DC DC Volts Wdg. (see Pg. 51) 

450 

500 

550 

170 
270 
200 
310 

30 

95 
55 
85 
50 

6.3VCT·2A c 

5V-2A L 
c 

215 

160 
245 
180 
280 

38 

110 
75 

105 
65 

6.3VCT·2.5A 1--F~ 

6.3 VCT·3A I HA 
5V·2A . 

550 L 180 145 

6.3VCT-~3 ~ 

L 160 190 
c 

600 I ~ 
600 T L c 
670 L 

700 

750 

700 

750 

720 

790 

c 

290 90 
215 135 
330 85 

215 165 
315 100 

250 1 150 400 90 

245 225 
390 135 
275 205 
430 125 

6.3VCT-4A C 
5V-2A L 

6.3V-5A 
5V·2A 

c 

270 115 

190 ! 180 I 315 100 

200 210 
320 120 
230 200 
380 110 

6.3VCT·4.5A 
5V·2A 

6.3V.SA 
5V·2A 

6.3V·6A 
6.3V·1.5A 

5V-4A 

6.3V·6A 
6.3V·2A 
5V·4A ::-1 

JB 

JA 

KA 

LA 

MB 

3V·2A I 5V·4A 
- -+-----

730 L 245 420 L 230 515 
C 390 275 6.3V·6A C 390 300 6.3V-6A NB 

800 

850 

KA 

: I : ::--+- ';~';i' : ::: t--::-: -J---s_;}_c~_6~_A--i~----
c 460 280 6.3V·8A l C 445 340 6.3V·10A OA 

1050 L 400m 400 6.3V-4A L 370 500 6.3 V·5A 
C 600 260 5V-6A C 575 320 5V.SA 

-+-~ -~--+--~----~-----

5V-3A 5V·4A 

MB 

900~340 200 6.3V-5A L 330 220 6.3V·6A 
1000 L 390+ 190 ~ 6.3V-IA L 385 195 6.3V·1.5A 

H·92- -if-TF4SX03MB- +-- 900 L 340 265 6.3V·6A L 330 r 310 6.3V-8A 
1050 L 400 240 6.3V·2A L I 395 290 6.3V·2A 

5V·4A 5V-4A 
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POWER TRANSFORMERS & INDUCTORS 

Type 
No. 

H-93 

H-194•• 

H-195 .. 

H-196 .. 

H-197•• 

H-198 

I 

I 

I 

I 

Highly shielded 

MIL 
Type 

TF4SX030A 

TF4SX03HA 

TF4SX03JA 

TF4SX03KA 

TF4SX03MB 

TF4SX03HA 

Al\fJ.A ,4 -----

tl 

COMBINATI ON PLATE- FILAMENT TRANSFORMERS 

MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE 

H V Sec. Approx. M A 
C T DC Volts DC 

Fil. 
Wdg. 

Approx. MA 
DC Volts DC 

1000 L 370 300 6.3V-8A L 340 390 
1200 L 465 265 6.3V-4A L 455 350 

5V-6A 

200 L 170 140 6.3V-3.5A L 160 155 

c I 275 85 c 260 95 
235 L 200 125 L 190 135 I c 325 75 c 310 85 

215 I L 185 285 6.3V-5A L 175 300 I c 300 180 c 285 195 
265 L 1230 240 L 220 255 

c 375 150 c 360 165 

230 L 200 445 6.3V-5A L 190 480 I c 320 280 6.3V-1.5A c 300 300 
285 L 1250 380 L 240 420 I c 400 235 c 380 260 

260 L 230 500 6.3V·6A l 220 550 
c 360 320 6.3V-2A c 340 350 

320 L 280 420 l 270 470 
c ) 450 260 c 430 290 

No CT I 

800 5 1.25V-.2A connected to one 
Scope transformer 1600 I im 5 end of HV wind10g. 

ls.J V-.GA 5.2 KV RMS test voltage 

' 
I 2400 5 

PLATE TRANSFORMERS 

TF4SX02MB 1050 L 365 300 } l 400 I 1200 L 430 275 FWCT l 385 
H· 110 W L 730 210 }rws L 280 

L 860 190 l 265 
TF4SX02NA 1050 L 415 :0 } FWCT I l 600 

1200 L 480 l 550 
H·111 W I l 830 H~ } FWB 

l 420 
L 960 L 380 

TF4SX02NA 1500 L 615 320 } FWCT l 385 
1900 L 790 275 L 330 

H-112 W L 1230 220 } FWB I l 270 
L 1580 190 l 230 

H-113 TF4SX02YY 2500 l 1050 310 l 375 
3000 l 1275 275 l 330 

H-114 TF4SX02YY 2500 l 1050 475 l 525 
3000 L 1265 425 l 475 

H-115 
TF4SX02YY ---t-i- L 1500 275 I l 375 

4400 L 1900 235 l 320 
H-117 TF4SX02YY 5000 l 2125 950 - l 1150 

6000 L 2550 850 l 1050 

• For 50 Hz, secondary current rat ings reduced by 10%. ""DC ratings for bridge rect ifier ci rcuits. 

H·114, H-115, 

H-111 have 

terminals 

opposite 

mounting. 

Fil. 
Wdg. 

6.3V·10A 
6.3V·5A 
5V·6A 

6.3V·4A 

6.3V·6A 

6.3V-6A 
6.3V·2A 

6.3V-7A 
6.3V·2A 

I 

MIL Case 
(see Pg. 51) 

OA 

HA 

JA 

KA 

MB 

HA 

MB 

NA 

NA 

Pg. 51 

Pg. 51 

Pg. 51 

Pg. 51 

39 
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POWER TRANSFORIVIERS & INDUCTORS 

40 

SUrPPLY, REFERENCE & ULTRASHIELDED TRANSFORMERS 
ALL HERMET ICALLY SEALED, a ll to comple t e MIL-T -27C Specs, see pages 86, 87. 

TRANSISTOR/ FILAMENT SUPPLY TRANSFORMERS 

Primary: 105 115 210 220 volts, 50 60 
Hz, mept H-119, H-130, H-137, H-138, 
lll5V.l and H 131 () 15 220V.) All units 
desrgned for 50 60 Hz also suited for 
400 I 000 Hz servrce. 

MIL T27C RATINGS IN REGULAR TYPE. 
INDUSTRIAL RATINGS IN BOLD TYPE. 

Type 
No. 

H·120 
H·121 
H-122 
H·123 

Mil 
Type 

TF4SXOIGB 
TF4SX01JB 
TF4SXOIKB 
TF4SX01NB 

Sec. 
Volts 

2.5 
2.5 
2.5 
25 
2.5 
2.5 

H-124 TF4SXOIFB 5 
H-125 TF4SX01KB 5 
H-126 TF4SX01lA 5 

-.rl27 TF4SXOI NA 5 

Amps Amps. 
IMIU Undust.l 

10 12 
10 12 
20 26 
5 7.5 
5 7.5 

10 IS 
3.8 

12 
25 
30 

60 
Term. Opp. Mtgh -~:-:---__._ 

H-128 TF4SXOIYY 5 75 
Term. Opp. Mig:.....- ___) 

H-129 TF4SXOIYY 5 
Term. Opp. Mtg. 5 

5 
H-119 TF4SXOIAH 6.3CT 
H-130 TF4SXOIAJ 6.3CT 
H-1 31 -TF4SX~~~T .... 
H·132 TF4S XOIJA 6.3CI 

H·133 TF4S XOIHB 
IIT34 TF4S 

H-135 TF4S 
H-136 TF4S 

XOI HA 
XOIJB 
XOilA 

H -137 TF4S XOIEB 

I 6.3CT 
1. 

6.3CT 
I 6.3CT 
I 10 CT 

_l 
14, 12, 
II CT 

I 
6.3 
6.3 

10 
10 
20 

2 
6 
6 
7 

10 
10 
10 

H-138 TF4SXOIGA ---rr6 2 
12.6 2 

.3 
6 

I 

6 
6 

12 
12 
24 

.38 

.75 
2.5 
7 
7 
8 

12 
13 
14 

.75 

.75 
2.5 
2.5 

MIL 
Sec. Test Case 

Volts CSce 
RMS Pg. 51) 
4000 GB 

10000 JB 
10000 KB 
10000 NB 

2000 FB 
10000 KB 
10000 LA 
21000 NA 

21000 Pg. 
51 

21000 Pg. 
51 

1500 AH 
1500 AJ 
2soo- FB 
2500 JA 

J 2500 HB 
I 2500 HA 

2500 JB 
2500 LA 

1500 I EB 

1500 GA 

HIT"• SERIES 
UL TRASHIELDED 

POWER-LINE 
ISOLATION TRANSFORMERS 

SIMULATES BATTERY OPERATION FOR 
CRITICAL CIRCUITS REQUIRING 

EXTREME ISOLATION FOR POWER LINE. 

The effective capacity coupling be
tween pnmary and secondary wind· 
rngs rs less than 0.1 pf Individually 
tcrmmated shtelds allow maximum 
crrcuit design flexibility to further re
duce this mtnute capacitance. Input 
and output terminals are on opposite 
sides of housing for excellent line/ 
load isolation. 

MILT 27C RATINGS IN REGULAR TYPE. INDUSTRIAL RATINGS IN BOLD TYPE 
PRIMARY 115V 50/ 60 Hz, SECONDARY 115V 

Type Power Power Mounting WI. 
No. Watts Watts Max. Cue Size Dim. and Studs Lbs. 

HIT·1 50 60 41n X 41-,, X 31,, h 3;, x 3~ 10-32 x •2 long 5h 
HIT· IS 120 150 511,, X 5 X 31,7 h 4 ~. x 4~, I 0·32 x lh long 13 
HIT-2 160 200 517-,, X 5'711 X 411-,, h 4q" x 41lf6 10·32 x 1'2 long 151 z 
HIT-3 400 480 -1 8 X 611;1 X 511{1 h ] 116 X 5;1 ~-18 X ll16 long 35 
HIT-4 r 1ooo 1200 9x71hx7Vzh 8 x 617 5w8 x 11,6 long 60 

PRIMARY 115V 400Hz, SECONDARY 115V 

HIT-450 80 100 41n X 41
31 x 3111 h 3~ x 3¥a10 32x lf21ong 5lfz 

SRC-10l/" 
PRECISION SCOTT-T 

REFERENCE TRANSFORMER 

For prectse conversion of three wire synchro 
information to equivalent resolver information. 
Two outputs go• apart can be utilized in analog 
and digital computer or coordinate transforma
tion applications. Mil type TF4SX09AJ. 
Input 90V 60/400 Hz 3 Phase high impedance for 
synchro oulput. 
Output I) 3V @J .25 MA } 2 Phase Output 

2) 3V @J .25 MA · 
al Magnrtudes of output voltage malched within 0.25%. 
b) Phase angle of output voltages is 90" : .225•. 
Other electrical values to your requirements. 

AJ case (paae 51 l 

TRANSISTOR S UPPLY TRANSFORMERS 

Type MIL 
No. r~ee 
H·141 TF4SX02EB 

Full wave C.T. 
H·l42 TF4SX02EA 

Full wave C.T., 
H·143 TF4SX02HA 

H·144 TF4SX02lA 

H·145 TF4SX02YY 

H-146 1 TF4SX02YY 

H·147 TF4SX02KA 

~ Sec. in Parallel --. +--- Sec. in Series --. 
SI!C. V Sec. A Choke Input Cond. Input Choke Input Cond. Input 
Flms Rms DCV DCA DCV DCA c DCV DCA DCV DCA c 

210 CT .3 16.5 .3 , 26 I .2 .2 
8 .43 , 12 .3 5 

21~ CT .6 16.5 .6 26 .4 .4 
9 .85 13 .6 1 

17/21.5 1.5 14/17 5 3 18.5/25 2 I 28/3~ 1.5 43/56 .5 
17/21.5 15 
11/21.5 4 14/17.5 8 18.5/25 5 2 28/351 4 43/56 2.5 
1:1/21.5 4 
1:7/21.5 9 14/17.5 18 18.5/25 12 6 28/35 9 43/56 6 4 
1:7/21.5 9 
34/43 4.5 28/35 9 143/56 6 4 156/70 4.5 85/110 3 
3•~/43 4.5 
ItO 20 18.2 20 10 13 112 I 

Mil Case 
(see 

paee 51) 
EB 

EA 

HA 

lA 

RC 175 
Pg 42. 

RC-175 
Pg. 42. 
KA 

Primary 115V. 50/60 Hz (tapped 
on H-143 thru H-146 for dual sec
ondary voltages). DC ratings are 
approximate. based on silicon 
bridge rectifier (except H-141 
H-142 also shown F.W.C.T.). Choke 
input DCV is based on 10% volt
age drop in choke. Condenser 
value. C. is in 1000 mid. H-141 , 
H-142, H-147 listing under "Sees 
in parallel" Is single winding. 
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POWER TRANSFORMERS & INDUCTORS 

~ MILITARY STANDARD TRANSFORMERS AND INDUCTORS 

Hermetically sealed Metal cased to Military 
Standard Spec•f•cat1ons. 

IL SPEC To complete MIL-T-27C Specs See pages 86, 87. 

Transformer primaries are 
105/ 115/ 125 V. 54/66 Hz. Current ratings for h•gh voltage sec
ondanes are DC choke input filter For condenser mput, reduce 
current to 70% of rated values. The -2 after MS No. mdscates 
Grade 4 (ruggedized) All units are electrostatically shielded. 

J T h Consist of 2 windings that can be connected 
either in series or parallel for maximum flexsbllity. Higher In

ductance figu re is for serses connection, lower mductance figure 
ss for parallel connection. 

......... •. . '• ,.,., 0 

FILAMENT, POWER, PLATE TRANSFORMERS 
MIL CASE 

UTC No MS No. MIL IDENTIFICATION Secondary Ratings (see pg. 511 WT. LBS. 
N-583A I 90016·2 I TF4RXOIEB002 2.5V· 3A 1000 wv EB 1;, 
N-584A 90Cll7·2.--+~ TF4RXOIGB003 -- 2.5V-IOA 1000 wv I GB I 2~ 
N·585A I 90018·2 I TF4RXO!FB004 -- 5V· 3A 1000 wv . HFBB - 31 ~ 
N-586A I 90019·2 TF4RXOI HB005 5V·10A 1000 WV 7z 

N-587A I 90020-2 TF4RXOIFB006 6.3V- 2A 1000 wv I FB I ~ 
~88A I 90021-2 -=T~F4:.=R;.;.:X0~1 -==GB;;;;:00;.:7 __ _._1 --=6~.3~V-~5;;,;A----;I;.--=1-=-:000:7-7WV~---i--~GB I 2~ 
- :-:-" ·::.58:::-9A-:--- -:-1 _ ___,90022·2 I TF4RX01JB008 6.3V-I OA 1000 wv I JB I 5--

N-590A I 90023·2 I TF4RX01K8009 -+---6='".3~V-20A 1000 WV KB - 7'h 
~"~·~59~1A~--:-I-~9~00~2~4~·~2~===~~~~T~F4~R~X0~1~JB~0~12~--r-~2~.5~V-~10~A~~~--~6~30~0~WV~---~-- JB 4112 

N·592A I 90025·2 I TF4RX01KB013 I 5V-10A 6300 WV KB 6V.. 

-
N·59rlA 90026·2 1 TF4RX03HAOOI 1 200-100-0-100-200. 70 rna HA 3~ 

6.3/ 5V-2A 6.3V-3A 
' ---.N~-5;:.;;9,:.:4A~-.:--9~00~2~7~·2 __ .;--..;;TF;,-:4::RX~03~J;;:B00=-2 --+--~3~25;..;-tl~-3~25, 70 mn 6.3 5V-2A 6.3V-4A JB 5 

N-595A 90028·2 TF4RX03KB006 325-0-325 150 ma 5V·3A 6 3V-5A KB 7112 
N·596A I 90029-2 I TF4RX03LB003 I 400-0-400, 175 ma 5V·3A 6.3V-8A LB I 9112 
N-597A 90030·2 TF4RX03MB004 1 450-tl-450, 250 n1a 5V·3A 6.3V·8A MB 13 
N·598A I 90031-2 I TF4RX02KBOOI I 350-0-350, 250 n~a KB 7 
N-599A I 90032-2 TF4RX02LB002 • 550·0·550, 250 n~ a LB 10 
N·&OOA 90036·2 I TF4RX02NB003 800-0-800. 250 n~a - NB I 16112 

INDUCTORS MIL CASE 
UTC No. MS No. MIL IDENTIFICATION IND. HYS ma DC llCR OHMS w.v. (see pg. 511 WT. LBS. 

16 80 645 Z-848 I 90009-2 TFIRX04FA001 4 160 I 160 I 1000 FA 
I 

2 
I 

I I -
Z-849 90010-2 I TFl RX04GA002 25 80 670 1000 GA 3 6.25 160 165 I 

I 
- !-

40 80 1020 
--

Z-850 90011-2 

~ 
TFl RX04HA003 10 160 I 250 1000 HA 4'>4 

16 
:~ 

125 330 
-+ r--

Z-851 90013-2 TFl RX04HA005 4 250 82 2000 I HA H• 

Z-852 90014-2 I TFlRX04JB006 25 125 460 2000 I JB 6 6.25 250 115 

I 40 ·- 125 535 Z·853 90037-2 TFl RX04KA007 10 250 133 3500 KA 8 

Z-854 75000-2 

1 

TF4RX04LA009 16 200 

1 
180 3500 LA I 11 4 400 44 

Z-855 75001-2 TF4RX04MA010 25 200 210 3500 MA 16 6.25 400 52 

Z-856 75002·2 TF4RX04NAO 12 i 16 - 315 105 I 3500 

1- ~-+ 
18 

I 4 630 25 

I I 25 315 150 -
Z-857 75003-2 TF4RX04YY013 6.25 630 37 3500 35 

41 
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COMMERCIAL GRADE 
COMPONENTS 

Vacuum Impregnated and sealed 
wrth special insulating compounds. 

To IEEE comme r cial 
standards. Ratings conservative for continuous 
duty 

Commercial equipment, ama
teur and public address systems. 

Tested at twice maximum work ing volt
age plus 1000 V for breakdown. Surge tested at 
250% normal voltage. 

RC CASE 

Type 
No. 

CVA·1 

CVA·2 

CVA·3 

CVA·4 

CVA-5 

Watts 

VAIIPIWIITM AUTO-FORMERS 
Boosli n&/Volta&e Adju stment 

FILAMENT TRANSF. 

I liD 
PLATE TRANSF. 

Ill£ 
AOJ. PLATE VOLTAGE 
NORM,,L ANO TUNE UP 

CAN PROVIDE FOR ALL CORRECT VOI.TAGES 

AC·t7S 

Oesrgned lor line voltage control . folament con· 
trol a net reduced POW Or opera lion. Outpuf volt
age from 0 to 130 1101ts, 50/60 Hz. Varlpowar 
uni ts permit control of filament voltage at the 
tube socket to within 2\'!% •Of desired value 
simultaneously wllh line vou .• ge control and 
plate voltage control. Con be used to roduco 
or Increase voltages on fllam•ent transformers . 
Taps al 25, 55. 75, 95. 100, tCIS, 110. tt5, t20, 
t25 and t30 volts permit output vo1tag11 lrom 
0 lo t30 volls In 5 volt steps .•• I rom t 15V. 
50/60 H~ 

85/110 

---l----~---~~--_=tAC-62 
SUPPLY TRANSI:'ORMERS 

Primary 105, 115, 2tO. 220. 230 11011s. 50/60 Hz, eKcepl CG-3• . tOS. ns. 
?20, 230 These transformers may De used on 25 to •3 Hz II 22<l volt primary 
Ia usocl on 110 voila. Secondary vollage is simultaneously reduced to hall 

sec. Volts sec. Sec. Test 
Type No. C T Amps Volts RI~S Case N O. 

CG·l5 RC-87 

CG·36 RC· 100 

CG ·12~0~----~2~.5~------~l~0~----~~~~----~11~000~------~AiC•·1r.2~5~ 
CG·121 5 25 ~ 11000 RC·1SO 
CG-122 7.5/6.3 10 1500 4000 RC· t25 
CG-124 10 10 1500 4000 RC·150 
CG· 125 14/12/ 11 10 I 1500 4000 I RC· 150 
CG· 126 14/ 11/ 10 10 I 1500 I 4000 I RC-1!52 

14/ 11/ 10 10 

CG PL.ATE TRANSFORMERS 

Prlmarres for t05, 115, 210, 220, 230 .voila, 50/60 H~ For reduced POWtr, 
secondary 1101fagoa can be reduced to hall by using 220V. Prl. on 110 ~0111. 
These translormera may be usee! on 2~ to •3 Hz if 220V. Prl. Ia use" on 
1 tO volts: secondary voltage Is simultaneously halved. 
Units wllh o W aul11x have beon designed to be used both In lull wevo canlor 
l ap and lull wave brlelge appllcallon. In lheae units, center-tap of aooondary 
w lncllng may be disconnected lrom ground. All ratings are lor choke Input 
fllloring. Olher electrical and mechanical peramelers on "W" unite are the 
same as the nonaulrlaed unlit. 

OC mo 
Type No. Ho&h Volto&e Yollaa• DC Case No. 
CG·300W 62:>-:>1~.(). 500/ 400 FWCl 200 RC·150 

~15-625 1000/ 800 FWB 140 
RC· l $2 

300·530.580 950/ 850/ 500 FWB 290 
C""G~·-:30=:2::-:W,.-.-.950·750.()· 760/ 610 FWCT -----c360 -t'RC -175 

CG·301W-. 58().530·300.()~475/425/250 FWCT 420 

7:50·950 1520/ 1220 FWB 250 
CG·303W 1500·1235-400.()· 12:5011000/ 300 FWCT 260·--~RC·t75 

400-1235·1500 175 
2500!2000/ 600 FWB t80/ 210 

• 300MA, if uM<I wothoutlo3d on row voltaae wrnolna. 

END CASTING UNITS 
DC ma M'-· Wt. 

Type No. Ho&h Voltaae Yo1ta11 DC L W H Dom. Lbs. 
CG -304W 1500·1235.(). 1250/ 1000 FWCT 800 14'1\ 8\\1 10~ 7>,i•XI3~'1 100 

1235·1500 2500/ 2000 FWB ~:50 
CG'·-:;30"'5;;;7~2400·17:50.()- 2000/ 1500 FWCT- 300 10Vo-4~iWro 3>_.x91,'o SO I 1750-2400 4000/ 3000 FWB 210 

1750·2400 4000/ 3000 FWB 350 
81;; 10~ 71/.x12'1,'o 100 CG'"· ·"l"'0"'6W~I--;;2~400· 17:50·D-

1
200011500 FWCT 500- 1:-:3"'>.,..11 _,=-..,.• 

-CG.J07~500·3000·2400-0· 3000/2500- 1 300 13\• ..... 10h 711•X12\;-90 
24()()-3000·3500 2000 

CG·308- 3500·30o(J·24()()-()-;-'""3000i 250o 500 15 .... 8~'> 10'• 711.X14~'1 125 
24()()-3000·3500 2000 

- CG.JOt 3500-3000·24()().0. 1 300012500 1000,-2"'1;---;-;<---; 10 13" 81)J(20 253 
24()()-3000.3500 2000 

CW~4600-4050-3500.()· I $000/ 3500 10 131• 81{za181• 150 
3500-4050-4600 3000 

'"="""'=",r-::150():'1235.()· 1250/1000 FWCT 500 IOV> 41• 6'• 3'tx9>r50' 
1235·1500 2500/ 2000 FWB 3:50 

cc-312 t8oo-tsoo-o. 1500!1250 400...,.,10"'v.-:-""7:-:--, 4l~ 6'-~ 
1500· 1800 

FILTER INDUCTORS 
INDUCTANCE SHOWN IS AT RATED DC MA 

Test Volts 

3•,'ax9''1 

Inductance 
Henrys AM$ Can N o. 

1750 AC-112 

CG·1S 40 9000 11Xx4Y.x 

38-

_______ _. ______________ ~----------------~6!~ H.401b. 

SWINGING INPUT INDUCTORS 
I NDUCTANCE SHOWN IS FROM 100% TO 10 % OF RATED DC MA 

oc Test Volts 
RMS Cue No. 

2.5A .6 1500 RC-sf 
SA 15 

CG· t12t 40 10 Mny I 6A .24 1500 AC·112 
12 Wdcs.J• 10/ 2.5 Mhy 12A .06 
CG·tt3t 7/ 1.75 Mhy 17.5A .036 1500 RC-125 
(2 Wd&S.) ' 1.8/ .45 Mny JSA .009 
CG·1C 25, 5 1000 40 9000 Same as CG·IS 
t Splot wond•nc rn seroes Spilt wondong rn parallel 
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POWER TRANSFORMt.KS cY& INUU\; 1 UK:) 

SPECIAL SERIES 
POWER & FILAMENT 

TRANSFORMERS & INDUCTORS 

G-1 thru G-4 drawn cases w1th recessed terminal 
strip. G-5 thru G·12 formed cases w ith top and bottom mountings. 

Designed for amateur and PA service, rating 
based on ICAS intermittent use. Tapped coils on power and bias 
transformers afford maximum flexibility with all types of circuits 
and tubes. For commercial and industrial application, CG and H 
grade components should be employed. 

Standby service should not be obtained by Interrupting 
high voltage center tap. 

FILTER, SWINGING, AND AUDIO INDUCTORS 
Inductance shown for swingtnt t ypes are f rom 100°10 to 10% of rated DC ma 

Type lnouct· Test Volts Case 
No. Service Current Resistance Rms No. 
5 ·23 Audio 5 ma 5000 ohms 1500 v G·2 

$.24 P. P. 
Inductor 

S-33 Filter 8 Hy 300ma lOOohms J 4000V G-:'7 

G-1- G-4 CASES 

(Woll take 8-32 Mtg. Screw) 

CASE SIZES 
Type 
No. H 
G- 1 
G-2 
G-3 
G-4 
G-5 
G-7 
G-8-
G-9 
G-10 
G-11 
G-12 

COMBINED PLATE AND 

G-5-G-12 CASES 

Wt. 
lbs . 

FILAMENT 

(Willloke 
12-28 Mtg. 

Screw) 

UNITS 

Promary 115 volts 50/60 Hz 
5 ·34 1 Swinglna 20/ 4 Hy 300ma lOOohms I 4000V G·7 
S-35 Filter 8 Hy 400 ma 60ohms -5000 V G·l 

Type Voltages• Fll. Case 

5·36 Swinatna 20/ 4 Hy 400ma 60ohms SOooV~G-8-
5·37 Filter 8 Hy 550 ma 60 ohms 6000 v--G-8-

S-3.'!-.1-.swinging 20/ 4 Hy JSSO ma 60ohms 6000V~8-
s-ao Swingina~·/10 Mhy 1 l. 75A I .s ohm I soov--G-1-

-s-=-a1-Swinain~t I 100/ 8 Mhy 1 2.5A .6ohm 1500--v--G-3 
1 12 w as. • 25/ 2 Mhy sA .15ohm 

f Splot wondong on seroes 
• Spli t windings in parallel 

No. Voltage D. C. Recti fier Fil. No. 1 Fil. No. 2 No. 
S·39 490.400.(). 

400·490 2.5 VCT 63VCT G·7 
175ma 400/ 310 5 V·3A ·6A 4A 

5 ·40 525·425·0· 
425-525 6.3 VCT 6.3 VCT G·7 

~250ma 400/ 310 5 V·3A ·3A 3A 
5·41 600·0·600 

6.3 VCT G·7 
200 ma 475 5V·3A 2A 

FILAMENT TRANSFORMERS 
Primary Tapped 105, 115 Volts-50/60Hz 

5·42 600·525-0· 

480/ 400 1 
525·600 6.3 VCT G·8 

I 300ma 
I 

5V·6A 3A 
Secondary Secondary Sec. Test 

Type No. Volts Current Volts Rms Case No. 
• Based on two section f ilter, choke tnput. 

S-53 2.5 VCT l O A 1500V G·3 

5 ·54 SVCT 4A 2500V G·3 
PLATE TRANSFORMERS - BIAS TRANSFORMERS 

S·55 6.3 VCT 3A 1500V G·3 Primary 115 V.-50/60 Hz 

5·57 2.5 VCT 10 A 10 .000V G·5 
Type 
No. H igh Voltage DC Voltages• 

DC 
Current Case No. 

5 ·58 2.5 VCT 

5·59 5 to 5.25 VCT 

5·60 5 to 5.25 VCT 

5 ·61 6.3/7.5 VCT 

5-62 10VCT 

5·63 11/ 12/14 VCT 

Type No. Fi l .1 Fil. 2 

5·64 I 2 .5 VCT-5A ' 2.5VCT·SA 

5·67 I 5 VCT·6A 6.3 VCT·SA 

5 ·68 ' 5 VCT·3A 6.3 VCT·4A 

5 ·70 
1 

6.3 VCT·5A 6.3 VCT· 5A 

S-71 2.5 VCT·6A 2.5 VCT·6A 

5 ·72 I s VCT·3A 5 VCT·3A 

Pnmary 115 V. 50/60Hz, 
tapped on 5·77. 5·78 and 5·79 
f or dual secondary voltages. 

OC voltages are approximate, 
based on Silicon bridte rec
ti fier and 10,. choke drop in 
choke input filter circuit. 

C in condenser input values 
os in 1000 mfd. 

20A 10,000 v G·S 

13 A sooo v G·S 

22A 10,000 v G-7 

10 A G·S 

10 A G·S 

S·44 575·525·0·525·575 470/430 5ooma G·9 

~-45 I 900·7s"o.o.750-9oo 750/620 200ma G·8 

5 ·46 1000.75o-D-75o-1000 825/ 600 300ma G·9 

s.47 1500-1250·1000·0· I 
1 1ooo-1250· 15oo 1275/ 1050/825 300 ma G· 10 

S-48 1500-12 SD-1 000.(). 
l O A G·7 1 D00-125o-1500 1300/ 1075/ 8 50 500ma G·11 

Sec. Test Case 
Fil . 3 Volts Rms No. 

5 ·49 I 21 00·1800·1500·0· 
1500· 1800·2100 1815/ 1540/ 1275 300 ma G·11 

S·50 3000.2500.().2500· I 2625/ 2175 3000 Jooma G-1 2 
5 VCT·6A 3~V G·5 --

3000 v I G·5 
5·51 

I 7 5 VCT·SA 3000V I G·S 

3000V G·5 
5·52 

2.5 VCT· 12A 10000 v 

100 vo ts DC within approximately 6 % 
I Will su~ply any bias voltage from 15 t o 

of desired value. 

Woll supply any bias voltage from 75 to 
400 volts DC within approximately 6 % 
o f desired value. 

1
2ooma G·S 

200ma G· 7 

I 
I 5 VCT·6A 

I G·7 

5000 v 1 G· 5 
• Based on two section filter for 200 ma and 300 ma unot s, single 

section filter for 500 ma units, both Inductor input. 

TRANSISTOR / FILAMENT SUPPLY TRANSFORMERS 
(See page 46 for typical applications) 

Type 
No 

Sec.V 
RMS 

~ Sees. in parallel ---+ .---- sees. i n series ---~ 
Sec. A Choke lnp. Con d. lnp. Choke lnp. Cond. lnp. 

RMS DCV DCA DCV DCA C DCV DCA DCV DCA c 
S·75 6.3 .6 5.2 I 1.2 I 7 I 080 I 5 10 I 0.6 14 0.40 1 

6.3 .6 
S-76 12.6 

I 
2 II 10 I 4 I 12.6 3 I 3 20 2 26 1.4 1 

12.6 2 
S·77 gJL~ 1.5 

1.5 
14/ 17.5 3 18.5/25 2 1 ji 28/ 35 1.5 43/56 1 .5 

5·78 ~~4/43 4.5 II 28/ 35 I 9 43/ 56 6 4 56170 4.5 85/ 110 3 1 
34/43 4 .5 

5·79 I ~~: ~ ~:~ ! ·!:> 
1.5 'I 32/40 I 3 I 48160 2 1 I 64180 L 1.5 95/ 120 1 .5 

Case 
No 
G· 1 

G·4 

G-5 

G·9 

G·7 

43 
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POWER TRANSFORMERS & INDUCTORS 

• TRANSFORMERS FOR INDUSTRY WIDE APPLICATIONS 

P CK CIH( High lustre black enamel. 

PPLICATIC Industrial type. Primary 117 v 50/ 60Hz. 

Designed for low temperature rise. Vacu
um sealed agaanst humidity Specaal ampregnallon prevents cor
rosion and electrolysis. 

DOUBLE SHELL TYPE 

VERTICAL SHELL TYPE 

CHANNEL TYPE 

LINE VOL TAG£ ADJUSTERS WITH METER 

For 50/ 60 Hz service. 
Corrects fluctuation of line voltage. Adjust 
switch so meter reads at red line and out
put voltage is correct. 
Nine tap switch provides for 60 to 140 V 
input on 115 V output model, and 160 to 
240 V input on 230 V output model. 
Has 6 loot input plug-in cord and output 
receptacle. 

Type 
No. 

R-78 

R-79 

R-80 

R-81 

R-86 

Primary 
Voltage 

Volts Watts Di m . Max. Mtg. Dim. 
Sec. Ra ting L W H L W 

) 

60. 

90, 

120, 

1160, 
190. 
220 , 

1 15 1 150 7 1/.s 4 1..1&4~ 5 ¥a 3 
70. 80 1-- ,.__ 

115 300 7 14 4 1/16 4~ S~s 3 
10 0, 110 +- - .__ 

13 0, 140 t :;: ! ':~h:~~ :~: :: 1 :: : 
170. 180. 
200, 210, 230 1200 10'h 4 ~6 4~~ 9 1;i. 3 
230, 240 

t 

Wgt. 
Lbs. 

6 

9 

13 

21 

21 

CHANNEL FRAME FILAMENT / TRANSISTOR TRANSFS. 

Type 
No. 

FT-1 

FT-2 

FT-3 

FT-4 

FT·S 

FT-6 

FT·7 

FT·B 

FT-10 

FT- 11 

FT-12 

Pri. 115 V 50/ 60 Hl!-Test Volts RMS: 1500 

Secondary w 
2~e 

2.5 VCT 6A 

2.S VCT·3A~ 
6.3 VCT · 1.2A 

6.3 VCT·3A 3<" 

;:~~~~::A~ ~~ 
6.3 VCT·8A 4 

24 VCT-2A 
or 12V-4A 4 

24 VCT- IA I 
or 12V-2A -{ 

36 VCT-1.3A 

D H 

2~a 2'h• 

M 

31/a 

or 18V-2.6A 4____.. 2 'ri! ~ [ 3~~' 

Lbs. 

21h 

l lh 

Taps on pri . o f FT-13, FT-14, FT-15 & FT-16 to modify sec. nominal V, -s•• + 6%, f 12% 

FT-13 

FT-14 

FT-15 

FT-16" 

26 VCT-.04A 

26 VCT-.25A I 
48 VCT-lA 

11 VCT·2.5A ----r 
or 5.5 V -SA 

• For 120V Input, use 6"' tap. 

2\,8 

2~8 ~ 
4 

~~ 1'• 
1% 

2'h 

2'-• 

1% j~ 
2'ri! 3..!!...._. 

2~ ,, 3 '1e 

DOUBLE SHELL POWER TRANSFORMERS 

Type 
No. 

H i&h 
v. 

DC SV. 6.3 VCT 
ma Fil. Fil. w D H M N 

21h 

11h 

Wt. 
Lbs. 

R-101 275-D-275 50 2A 2.7A 3 2Y, 3 2Y, 21{ , 2Y, 

R· 102 35D-0·350 70 3A 3A 3 

R-103 35D-D-350 90 3A 2Y. 4Y, 

R-104 350·0·350 120 3A SA 3'~ 3X 3V. 3Y. 2 1/, I SY, 

R-105 385-D-385 160 3A SA 3'~ 3Y. 4)1', 3Y. 21~ 7 

VERTICAL SHELL POWER TRANSFORMERS 

DC SV. 6.3 VCT WI. Type 
No. ma Fil. Fil. W D H M N Lbs. 

R· 110 300-Q-300 SO 2A 2.7A 2'• 2'~• 3Y. 2 1'~ 2Y. -------------------------------A-111 35().0·350 70 3A 3A 2' a 3'•• 3Y. 2 2'._ 3Y, 

A·1 12 350·0-350 120 3A SA 3)(, 3 11 ( , 4 2Y, 2J(, 5).-S 

R-113 40D-Q-400 200 3A 6A 3V. 4'(, 4~.. 3 3Y. 8 

CHANNEL FRAME FILTER INDUCTORS 
Inductance Shown •s at Rated DC ma- Test Volts RMS: 1500 

Type Induct. Resistance 
No. Hys. Current Ohms W D H M 

R-55 6 40ma 300 2~ 1~ P~ 2 
R-14 8 - 40ma---250--2, ,--1 V..- 1 .. ,:..,---:2-,-Y,.,.., -

Wt. 
Lbs. 

, ,. 
A·1 5--12 ___ 30ma--450 2'• 1V1l1)(;---2Y. Y, 
A · 16 15 30m_a __ _,6.,.30;,--.,2.,;.'' ';_,_.,..1 V..,.;:--,-1 ,;,;, 1{~, ..... --:2-:'Y.'-T-...:Y.:-':. -

R·17 20 40ma 850 3J(, 1~ 2 2'Ka 

8 I SOma 250 3Ju l'ifl 2 2'K• 
R · 1 9 14 1OOm a 4 50.-::---:3o-.:~,-•---:1-::-7/a:---:2:-:-J(-:-, ---:3:-=Y,-:-', '-+---:1-;-Y,;-
R-18 

R-20 I 5 =-:J3ooma 90 41/a 21f4 2Y. 3~. 2Y, 
R-21 15/ 3 200_m_a---=go::---::4-:-:l/a,..-'_2~•.,.1•--::-2•'-'y.,--,r--=-3-='=~.'-'~2V. 

R-220 100/ 8 Mhy12.5A 6 3~• '21" 2K. 3Y. l Y, 
25 2 Mhy SA . 16 
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POWER TRANSFORMERS & INDUCTORS 

~ TRANSFORMERS FOR INDUSTRY WIDE APPLICATIONS 

STEP DOWN AUTO-TRANSFORMERS 

220/ 240 Volts to 110 120 Volts, 50/ 60 Hz. 

All units have 6 foot cord and female receptacle, except R-64. 

Type Rat ing 
No. Watts L 

STANDARD PHOTOFLASH TRANSFORMERS 
PHOTO & LASER APPLICATION 

For either standard (Amglo type) or trigger 
(Sylvania type) multiple flash tubes. Circuit details included with 
transformer. 

Primary 115 volts, 50/60 
Hz. Secondaries for power sup
ply delivering 2200 volts DC to 

l condenser up to 100 mfd. Com
' pound sealed in G-3 case (see 

pg. 43). 

Trigger transformer 15 KV 
peak. Ve'' dia x 3" long. Wt. 2 oz. 

TRANSISTOR PHOTOFLASH TRANSFORMERS 

Miniaturized light weight units for transistor 
type photoflash supply. 

Primary for 115 volts 50/60 Hz or 
for 4Y2 V battery switched by PF-6 inverter 
transformer. Output delivers 400 V DC when 
used in voltage doubler circuit to charge 
photoflash capacitor {typically 40 watt-Sec.). 
G-1 case (See Pg. 43). 

Inverter transformer transforms 4'12 
V DC from battery to input for PF-5 stepup 
transformer. Ouncer case (See Pg. 18). 

Trigger transformer. Shorting .25 mfd. 
capacitor {charged to approx. 225 V DC) 
across terminals 1-2 produces 6 KV pulse at 
terminal 3 for triggering flash tube. ¥a" dia. x 
15/16"; Wt. Y2 oz. 

PF·S 

PF·I 

PF-7 

c 

ISOLATION TRANSFORMERS 

"' Isolates line noise. AC-DC sets, etc. Excellent 
electrostatic shielding, 1500 volt breakdown test. Six foot cord 
and female receptacle, except R-77. For optimum isolation see 
HIT's (pg. 40). 

Pro mary 11 0·120 volts SO t SO Hz-Secondary 110·120 volt s 
Except R·97 220 volt Primary-1 20 volt Secondary 

SIGNALLING AND CONTROL TRANSFORMERS 

Primary 110·120 vol ts, 50 160 Hz-Secondary 4/ 8 / 12/ 16 20 24 volt s 

., 0 Operating relays, sirens, horns, gongs, etc. 
from 115 V 50/60 Hz line. Four secondary terminals providing 
4, 8, 12, 16, 20, and 24 volt output. 

Based on 24 V secondary tap, cor
responding reduction at lower voltages. 

Primary: Underwriters' Approved leads. Sec
ondary: Screw type binding posts. 

Mtg. Wgt. 
W H Dim. Lbs. 

EXPORT VOLTAGE ADAPTER 

Switch provides line voltages of 105, 115, 125, 
135, 150,210,230, 250; 421o 60Hz. Output115 V. 

tacle. 
Input, cord and plug. Output, female recap-

1 Switch pro vi des 
line voltages of 85, 90, 95, 100, 105, 
110, 120, 125 V. 50/60 Hz. Output 
115 v. 

Input, cord and 
plug. Output, female receptacle. 

Type Rat ing M tg. Wgt . 
No. watts L w H o .m. Lbs. 

fi-49A !3SOt 4'l't6) 3'AI 4 I 2lhx2'Ji161 5 
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TYPICAL REGULATED TRANSISTOR SUPPLIES 

15 ) W 20WW 
ww 

ot(4)L&A,fOO~tV 02 . 7&&,100f'.l.'l 
Zf tl\1' l[N£11t (ltllil~l), ll )IV l[Hr::lt(fNI507) 
01 ()(lCO ZN)~CHI[AJ SINCI 
02 O(lCO l_N44 t (SINIIC 727012)1 
0) J[XAt 2NI377 

II TO 13 VDC, 0 TO 2A, RIPPLE .35MY 
.I% REC 1051125 V LI NE, 0 / 2A LOAD 

10001:10 

01 Clll .?SA 100 ~~ ~~ 
ZI U Y ltNVO CI,)MU ZI 
01 OC.LCO 2.N44 1 lSINC 1l?012:&) 
OJ: llte4 ZN .scM (HL&T tltftt) 

100011, 

01 t•• UA 100 ,.,V OZCit .7)A .00 ,_IY 
II ).V lC:HUt (f,.l)lOi 
0 1 OC:LtO llrf441 Urftfc. 7Z70Pl) l 
OZ. lltC.A 1-'004 i 1141(At SV~t'C I 

11 .5 TO 12.5 VDC, 0 TO 2A. RIPPlE 5 MY 
3 5~ RfC 105/ 125 II LIN£, 0/2A LOAD 

• , ,. zoww 
ww 

01 (t) ,UA 100 P I.Y. 
lt 24'1 ZtJC• CI" Z4l). ll IZV l[HC. h NI)I) I 
01 O(l.CO t~Jl'l4 CH(AT SJiNKt 
02 OO.CO ZH441 (~H« 72107HI 
03 t(JIIAS 2.NI.)77 

26 TO 30 1/DC, 0 TO lA. RIPPLE .12 MY 
.1% REC 105/12511 LINE, 0/IA LOAD 

Prt 
Term . 

1·3 

1·2 

1·3 

1·2 

TYPICAL 
UNREGULATED 

TRANSISTOR 
SUPPLIES 

Sec. Cl'toke 
Term. Term, Diode II D.C.Y. A. 

P•r. P1 r. 1.5A 70 ., 25 

P1r . P1r. I. SA 60 165 25 

0 /Lood 
Ilea . % 

17 

12 

Ser. Ser. .75A 300 27.5 125 13 

Ser. Ser. .7SA 250 ,. 5 1.25 12 

,.,, l ee .. 01\.0041 
Term. Term. Diode D.C.Y. A. Ilea. "' 

1·3 P1r. I. SA 19.6 2 30 

1·2 Par. ! .SA 25.5 2 26 
~ser • .7SA .2--.--2.-

1·2 Ser. .7511 53 20 

REGULATED VACUUM TUBE POWER SUPPLY CIRCUITS 

urc 
H84 

' 

• ltlG 

... l0/<4)0 

UTC 
1<84 

,, .... , ... ,. 
~\.US 4 7A LOAO " ll 'fA lOAO INO '---'-'------.L-----
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POWER TRANSFORMERS & INDUCTORS 

SPECIAL CUSTOM BUlL T POWER TRANSFORMERS 
TO YOUR SPECIFICATIONS 

Power transformer; 3 phase Input, 
one 12 phase and one 6 phase 
output. 25 VA total. MIL-T-27C, 
Class A. Size: 2 x 3 x 3". 

High temperature plate trans
former. Primary 208 V., 3 phase 
380/1000 Hz to 5100 V.lteg, 1400 
V. A. 200• C. MIL-T-27C; 6 x 3 
X 4Y2", 6 lbs. 

High Current and High Voltage 
Transformer. Input 115 V 400 Hz 
to 7.5 V CT-51 A, 22 KV hipot. 
MIL-T-27C, Grade 4; 6Y2 x 6% x 
6~". 30 lbs. 

Scope power transformer with 
board for rectifiers. Primary 115 
V., 400 Hz to two 14 KV filament 
windings, one 6.3 V. low capacity 
filament winding, 4.5 KV and 1. 75 
KV high voltage wind ings. 25 KV 
hlpot when in oil; 2% x 3Y2 x 2%", 
1 Y• lbs. 

In addition to the needs met by UTC stock power components, there are many 
unique applications which require special units. The units illustrated below are 
intended to show some of the thousands of special units produced by UTC and to 
help provide the equipment engineer with a concept of the possibilities In present 
special transformer design. Range covered is from milliwatts to 100 KVA. 

High current filament transformer. 
Primary 140/156 V., 47/63 Hz to 
1.8 V.-1070 A. Current limiting 
through separate primary reactor, 
MIL-T-27C; 10 X 10 x 11112". 
150 lbs. 

High temperature power trans
former. Primary 115 V .• 320/1000 
Hz to four 6.3 V. and one 475 V. 
secondaries. 200• C. MIL-T-27C; 
2Y• x 2 x 2", 9 ounce. 

High voltage filament transformer. 
Primary 115 V .. 380/1600 Hz to 
5 VCT.-10 A., 21 KV hipot. 160• 
C. MIL-T-27C Grade 5; 2V4 x 2112 
x 21f.l", 10 ounce. 

Self-saturating Inverter transform
er; 100 V DC Input. Frequency of 
oscillation 20 kHz. MIL-T-27C, 
Class T. Size: 1.25 Dia x .60 H, 
PC mounting. 

230• C. power transformer. Pri
mary 115 V.. 3 phase, 300/420 
Hz to 200 V. and 20 V. second
aries, 525 V.A. 230• C. operating; 
2~ X 3 X 2", 1.8 lbs. 

Low capacity current limiting fila
ment transformer. Primary 118 V. 
60 Hz to 6.3 V. at 3 A., 8 A. at 
short circuit. 25 MMFD capacity, 
30 KV hipot and 200:1 capacity 
divider; 5 x 3~ x 4112", 9 lbs. 

Molded Power Transformer 3 
Phase. Input 200V, 380-420 Hz 
Electrostatic Shield. 8 output wind
ings. 26 terminals. MIL-T-27C, 
Grade 2 Class S. Max. Alt. 50K Ft. 
Size 6 x 2112 x 5", 8 lbs. 

Molded High Temperature, High 
Voltage Transformer. Input 115 V 
400 Hz. output 3400 V, 80 rna 
DC. Corona free molded terminals. 
MIL-T-27C Grade 5, Class T 
(170•c). 3% x 2'l'a x 2%", 2 lbs. 
10 oz. 

47 
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MAGNETIC AMPLIFIERS 
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~ MAGNETIC AMPLIFIERS FOR SERVO MOTOR APPLICATIONS 

MjQ~IM SERIES 

The MAT 1 through 4 and 7 through 10 magnetic amplifiers are exceptionally stable units 
designed for the control of 2 phase. 11SV, 400Hz servo motors. 
They are compact, hermetically sealed, magnetically shielded, and meet MIL-T-27C and MIL
E-5400 specifications. The output is sinusoidal, amplitude variable , and phase reversible. 
Control is provided by triode or transistor discriminator. The mput signal can be polarity 
reversible DC or phase reversible 400 Hz with or without suppressed carrier modulation. 
The high input impedance provides minimum loading on sensing elements and high power 
gain. Ringing at low load level has been reduced to a minemum through high internal damping 
factors. The power output figures are conservative. Power gain or the magnetic structure is 
approximately 40. Response lime approximately 7.5 milliseconds. 
The maxemum null voltage is 3 Volts RMS. For single phase supply voltage the load capacitor 
should effect goo phase shirt for motor load. for 3 phase 30• phase shift. 

r are designed for tube input. For AC signal control the circuit of Figure 
1 Is employed. For DC signal control Figure 2 applies. Figure 3 shows the use of a power 
transformer (MAT-S) which provides higher plate voltage (230V supply data of chart) and elimi
nates the input transformer (MAT-6). The typical response curve of Figure 4 applies to all 
units. 

are desegned for transistor input. They have low impedance control 
windings required for transistor circuitry. Typical circuits are illustrated In Figures 5, 6 and 
7. The input transformer may be chosen by impedance ratio rather than precise rated imped
ance. For example, the DO-T11 can be used as the input in Figure 5 (7500 ohms to 1500 
ohms) and would have 2.3" phase shill ; the H-14 used as the Input (3750 ohms to 1500 ohms) 
would have phase shift of .6• . 

is designed for 11 SV, 60 Hz servo motor In the 40 In-oz. range. Figure 7 shows the 
use of power transformer MAT -65, with this unit, in a typical application. The Input transformer 
should be chosen by impedance ra tio requirements. Input impedance. looking into a 1:1 
t ransformer, UTC H-25 Is 350 ohms. 

TRANSISTOR TYPES 

400Hz TYPES 
ll~eNo.~ MAT·7 MAT-9 MAT-10 60Hz TYPES 

no • • 

Power output 4W. 11 W. 18 W. 
R,, ohms 3300 1200 720 
c,, mfd, approx. .2 .5 .7 
Cont. Wind. Res. ~B 11 ~0 11 ~~ n 
Case len h, ln. 2~ 2'~· 
Width, ln. 2112 2'Vu 
Hei&ht, ln. 1 11/u 1 11/o• 2 2~ 

Mt&. Dim .. ln. Hbl¥1 1' Vtox2 I' Yo•x2¥to 2~x2~ 
Studs, stainless 4-40 6-32 8·32 I 8-32 
Cutout, ln. 1 I I I 
Wei&hts, lbs. .6S 1.1 1.7 2.75 

MAT-11 115V..400 Hz. to two 28 Volt .2 A. wimhngs for 56 VCT-.2 A. or 
28 V- .4 A. RC-37 case (Pg. 42). MIL type TF4SY02YY. 

FIG • 2 
<:;ftt.O Ct RCUi f 

Nt." •""'l IMOJ•,UAllt\. P\. a f[S ... 00.(1(Alt0N fOR 
0C ltiPUf 

,,c,• .) 
,.,. .... ,U. UIIO\ "'-'S""· ".Iu "'"a'n 

II)V • .. 1 

Type No.- MAT-60 

Power Output so w. 
R,, ohms 260 n 
c,, mfd, approx. 7 Mid. 

Cont. Wind. Res. son 
Case and Wt. MB (see pg. 51) 

M AT ·65 115V. 60 Hz to 8.S VCT@ 500 
rna and 63 VCT (!i 300 rna. 
FA case (see pg. 51) Mel Type 
TF4SX02FA 
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Type No. -----... 

230 Volt Supply 
Power output 
Rl, ohms 
CL, mfd , approx. 

TUBE TYPES 

MAT-t MAT·2 MAT·l MAT-4 

4W 8 w 11 w 18 w 
3300 

11600 ___ 12_00 _ __ 72_0 __ 

.2 .3 .5 .7 
11 5 Volt Supply 
Power output 2 W 4 W 6 W 9 W 
RL, ohms 6500 3300 2200 1450 
Cl, mfd. .13 .2 .3 .45 
Reson. Freq. (Hz) 40 35 35 r20 
log-Deer. .18 .23 .03 .65 
Cont. Wdg. Res. 6200 ohms 8450 ohms 4750 ohms 5650 ohms 
Case, length, in. 1 ~ 1lh 

1
1 * 2M! 

Width, in. 1 '~• 2 Ml 2lh : ~~ 
Height, ln. 2}(, 12* 

1 
2')(, 

Mtg. Dim., in. 'K,x 1lh 1 x 1~ 1M! x 1Ya 1lh x 2lh 
Studs, starnless 4-40 6-32 8-32 8·32 
Cutout, rn. 1 1 1 1 
Unit Weight, lbs. .67 1.1 1.7 2.75 

MAT ·5 115V.-400 Hz to 460 VCT; provrdes 230V. 48 nra DC or 460V. 
24 rna DC. RC-37 Case (pg. 42). MIL type TF4SY02YY. 

MAT·6 Input ... 10,000 ohms pn .... 1·15 C.T. raiio-:-:-:-·phase 
shift under 1° ... RC-25 case (pg. 13). MIL type TF4SXIOYY. 

IYIAGNETIC AMPLIFIERS 

SOLID STATE 
PUSH PULL MAGNETIC AMPLIFIERS 

'"' MAS SERIES 

Hermetically 
sealed steel case with plug
in octal compressed glass 
terminals. 

1 Input of 115 
V 400 Hz, output or ± 7.5 
V DC, 1000 ohm load and 
have 2 isolated control in
puts. These magnetic ampli
fiers afford a power gain of 
approximately 30,000. The 
power Input and output are 
also completely and indi
vidually isolated. 

Advantages ove r 
other active circuit elements 
such as tubes, transistors, 
etc. 

• Long life and years of 
maintenance free op
eration due to magnetic 
characteristics and 
solid state elements. 

3" " 1 Y," Ola. W1. Y, ltls 

• Ruggedness- can w ithstand high shock. vibration. 
radiation, and moisture. 

• Reliability-can w!lhstand 10 times overloads and 
operat ing into short circu 11 without damage. 

POSSIBLE 
APPLICATIONS 

INCLUDE: 

• Control Amplifier 

• Photocell 
• SCR Controls 
• Strain Gauge Amplifier 

• Meter Preamps 

• Thermocouple 
• Differential Amplifier 

• Signal mixing, summing, 
Integration 

• Hydraulic Servo Valve 
Driver 

• Servo Motor 
• Linear Amplifications of 

Transducer Signals. 

BLOCK DIAGRAM 

3~ OUTPUT 4 INPUT 2 t7.5VDC 
5 INPUT 7 1000{} 
6 LOAD 

I 8 
POWER 115V 400 Hz 
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SPECIAL CUSTOM BUILT MAGAMPS, SATURABLE REACTORS 
REFERENCE UNITS .. . TO YOUR SPECIFICATIONS 

Two self saturating magamps in 
one case. Output 250 V. into 750 
ohms. Power gain 135,000. MIL
T-27C; 2 X 2 X 2Y2, 12 oz. 

Multi Control Magamp. Power gain 
400,000. Control Current. .00003A. 
Output 25 V. DC into 1 K. Six 
power windings, bias, feedback, 
and two control windings. MIL-T-
27C; 21/.1 dia. X 11/.1 high, 8 oz. 

"~7(i; ~ 
Magamp for 50 watt, 60 Hz servo
motor. Two control windings. One 
feedback winding, one power 
winding, diode panel. Power gain 
100. MIL-T-27C; 30 lbs. 

Toroidal Transistor Inverter trans
former. Input 24 V DC, outputs 4 
windings 150 V to 1050 V DC. 
Hipot 3800 V. Hermetically sealed, 
MIL-T-27C, 2% dia. x 1%", 15 oz. 

In addition to the many needs met by UTC stock components, there are a variety 
of unique applications which require special units. The illustrations below are 
intended to show some of the thousands of special units produced by UTC and to 
provide the equipment engineer with a concept of the possibilities in present special 
component design. Magamp range is from microwatts to 100 KVA. 

Servo reference transformer. In
put 120 V., 380 to 420 Hz. Output 
ratios under load held to .005% 
tolerance. Phase shift .as• max. 
MIL-T-27C; 2Y4 X 13AI X 2, 12 oz. 

Precision Magnetic Modulator and 
Filter to produce sine wave output 
directly proportional to a DC con
trol input. Temperature stabilized 
from - ss•c to 85"C. Distortion 
and linearity less than 3% thru 
temperature and frequency range 
of 380-420 Hz. MIL-T-27C, 1% x 
1% X 3Ya", 12 oz. 

Precision reference transformer. 
Input 14 V., 400 Hz. Twelve sec
ondaries held to low phase shift 
and .1% tolerance MIL-T-27C; 1~ 
X 2 X 1 ~8, 4.5 OZ. 

Instrument reference transformer. 
Input 50 V. 400 Hz. Three 5 
V.-.025A. Outputs to .05% accu
racy. Saturation characteristics 
and DCA balance to 3%. MIL-T-
27C; 1Y2 X 1¥.1 X¥.! , 2 oz. 

RF saturable inductor. 2 MA DC 
for sweep from 17 MHz to 21 MHz. 
MIL-T-27C; 2 oz. 

Magamp for 11 watt, 115 V., 400 
Hz servomotor. Standard octal 
plug. MIL-T-27C; H '4 x 21/2 x 3, 
1.7 lb. 

Saturable reactor. Input 50 V.-60 
Hz. Output 10 V., 4 MA DC con
trol current. MIL-T-27C; % x 21/2 
X 11/2, 6 OZ. 

Dual saturable reactor. Input 10 
V. - 1 kHz. Output 3.5 V. 2 MA 
DC control current. 130" C. MIL
T-27C; H'4 X 1¥.1 X 1 Y4, 5 oz. 
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Mil 
case 

AF 
AG 
AH 
AJ 
EA 
EB 
FA 
FB 

GA 
GB 

HA 
HB 

JA 
JB 
KA 
KB 

LA 

lB 
MA 
MB 

NA 
NB 

OA 

Type No. 
H·79 * H· 113 

H·114 * 
H·115 t 
H·11 7 * I 
H·121 * 
H·121 t 
Z·l57 

HERMETIC POWER COMPONENT 
DIMENSIONS 

CASE AND CUTOUT DIMENSIONS, INCHES 

B 

[J A 

A, B & C domenslons are M ax. 

MIL CASE DIMENSIONS, INCHES 

Mi l · St uds WI. Lbs. 

4·40x'~ .1 
4·40XY, .15 
6·32x~ Yo 
6-32xY, ~ 

2'. lY, lY. 6-32xY, 
1Y. 6-32xY, Yo 
1~. 6-3b~---~~ 

~~. 6·32xY, lY. 

lY. 6·32XY. 3Y. 

1Y, 6-32xY, 2Y. 

1'X. 8-32xY, 4Y. 

1% 3Y, 

3~. 2Y. 6 

3'f, 5 

3'K• 5Y. BY. 

3'K• 4.1(, 7 

4.1(, 5~. 10.32xY. 11 

4"' 3')f, 4Y. 3~-·---· 10.32xY. 10 

6 V•·201t\to 15 
14 
18 

Y.·201tYo 15 

Y.·20xYo 21 

UTC METAL YY CASED UNITS, INCHES 

A B c D E Mt&. studs WI. Lbs. 

7 7 8 5Yo ·~·16(6) 60 
6 5Y. 6'. 5 27 

6Yo 6Y. 8 5Y. 50 

6Y. 6Y, 8 5,.~ 50 
11 11 r 14 ~~ BY, 

611 5Y. 7Y. 5Y. 
6Y. 5Y, 7Y. 5% 

5'H• 4'H• 7Y. 4X. 35 

; Termonals OPPOSite mountina 

UTC MOLDED ZZ UNITS, INCHES 

Type No. L w H M t&. Dim. and Studs Wt . Lbs. 
H·10 1 l')S, l'}U 2 l}~xl)S, .157 Oia 4 holes .3 
H·102 1Y. 2 2Y. 1Y.x1)S, .157 Oia 4 holes .44 
H·103 2 • 2Y. 2Ho 
H-104 2Y. 2Y, 3){, 
~~~--~~~~~----~~,_~11~X;ox~1~'K~t~·1~5~7~D~i=a_4~ho~le~s----~·8 

2K.X1'~• .157 Oia 4 holes 1.5 

POWER TRANSFORMERS & INDUCTORS 

TERMINAL AND CUTOUT LOCATION AND DIMS, 
Cast 

UTC (Dim . CU1out Cutout Cutout Cutout 
No. tell) Location Dim. Location Di m . 

H·70j AH H- K. Y.xY. 
H·71 FB H-'-'b Y.XlY. _L H·72 GB !-oHo:.% Y,x}'t 
H·73 HB H.=Y. -~.xlY. 

H· 145 RC.17 · --
(see page 42) 

2V, Ola I 
H·146 RC·17~ 12Y, Dia I (seo page 4 21 

_ H·147 KA I-=. ....,.[2JT,Ola 
H·164 AG Oiaaonal Yux•~· 

H·1 61 AH 1 Centered 1~ Dol 
H ·111 IU Centered '~ Oia 

I 

• Denotes Yo radius at corners of c utouts. 
•• Denotes If• radius at corners of cutouts. 
t Note: 45 corner for stud clearance .• O. 

I 
I 
I 

I 

--

V,x1Y, 
1Y,x2Y. 
1K.x2Yo 

---

'.l<.x2_ 
\to)( 17/a 
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PULSE TRANSFORMERS 

GENERAL INFORMATION ON PULSE TRANSFORMERS 

52 

UTC manufactures a wide variety of pulse trans
formers and Inductors lor military, space, industnal and 
commercial application. For military applications. trans
formers are made to fully meet MIL·T-210388 or MIL-T· 
27C. The pulse stock line consists of the BIT-P. PIP, and 
H lines of precision miniature wide application pulse 
transformers made to MIL-T-210388. Examples of the 
breadth of our pulse magnetic component design and 
production capabili ties are shown on page 59 

Theory 

A pulse. being a step function, consists of a wide 
band of sine wave frequency components. The hiQh 
frequency components determine the nse and fall time 
of the pulse The droop charactertslic of the pulse rs 
determined by the low frequency components of the 
pulse. 

Ideally a perfect pulse consrsts of a zero rese and 
fall l ime and zero percent droop. In order lor a trans
former to pass this ideal pulse. band pass from DC to 
rnfinity is reqUired. Since a transtormer rs basically a 
limited band pass devrce. perfect f•dellty cannot be ob· 
tained. The pulse transformer rs desrgned to give a w1de 
frequency pass band in order to mrnrmrze the detenora
tron on the nse trme. tall ume, and droop of the pulse 
Consequently, pulse translormers make excellent wide 
band sene wave transformers. 

Pulse Characteristics 

1. Pulse wrdlh 5. Overshoot 
2. Rise lime 6. Backswing 
3. Fall time 7 Repetition rate 
4. Droop 

Qv(A~.,OOT 

I 

' lt!O•!. 

:IU 

~C) 

0 

0 4 

"' , ;) 
- TM( r 

Pulse Transformer Equivalent Circui t 

1. High Frequency Model 

Thrs c~rcur t was obtained lrom the generalized trans
former equivalent circuit by ellmrnating all components 
that are not elfectrve at hrgh frequency. 

S rs the switch which produces the step function. 
R9 consists of all resrstances in the generator and 

primary circuit, which also rncludes the resrstance of 
the transformer. 

Lt 1S the combrned leakage inductance referred to 
the primary. 

Cd is the combined distributed capacity referred to 
the primary. 

R1 rs the load resistance. referred to the primary 
A•se trme 1s a function of L1 and Cd srnce T = 2~ v'r'C. 

The value of Rg and A 1 determrne the dampmg factor of 
the circuli and affect nse and fall time. overshoot and 
back swing. 

2 Low Frequency Model - Affec ts Droop and Back
swing 

This circuli was obtained from the generalized circuli 
by eliminating all components that are not effective at 
low frequency. 

Lp is the rncremental pulse Inductance of the primary 
of the transformer. 

S. Ag and R1 are as above. 
The ability to hold up the flat top of a step function in 

thrs circuit, 1s a function of Lp, Ag, and R1• 

wigfi
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PULSE TRANSFORMERS 

Application 

Pulse transformers can be classified into coupling or 
impedance matching or acting in a circuit to form a 
pulse (blocking oscillator wtth tube or transistor). 

In the pulse generating application. the character
istics of the circuit elements other than the transformer 
are effective in determining the pulse characteristics, 
Consequently, the destgn engineer must know the circuit 
in whtch it will be used. 

The best way of specifying a coupling application is 
to slate the source and load impedance, the voltage 
levels, the repetition rate. and the nature of the desired 
output pulse in pulse parameters. 

As can be seen below the given transformer will have 
the same rise time regardless of the pulse width im
pressed on it. The droop characteristic, In percent. will 
be a linear function of the pulse width. A given trans
former. having a 10o/o droop at 1 microsecond, will have 
a 20o/o droop at 2 microseconds. 

The repetition rate and the pulse width determine the 
duty cycle which the transformer wilt see. This is Im
portant in the design for temperature rise consideration. 
Core loss energy is lost on each pulse due to eddy 
currents and hysteresis. The repetition rate determines 
the power loss in the core as well as in the windings. 
The voltage level as well as the pulse width determines 
the flux density of the transformer. This is usually stated 
as the ET constant and expressed in volt-microseconds. 

A transformer of a given ET Constant can be used for 
wider pulse widths and lower voltage levels or vice 
versa, within the Insulation working voltage capability 
of the transformer. 

Special Designs 

Because of the greatly varied nature of pulse compo
nents application, UTC stock items cover only tow power 
transistor and tube application requirements. Thous
ands of special units to customer specification are pro
duced annually by UTC. Range covered is from micro
watts to 100 megawatts. A partial list of application, to 
provide the equipment engineer with a concept of our 
capability is itemized below: 

1. Output Transformer for Magnetron. 

2. Linear Charging Reactors. 

3. Output T ransformer for Klystron and TWi. 

4. Sonar Output Transformer. 

5. Ferrite Core Pulse Transformer. 

6. Pulse Current Transformers. 

7. Impulse Transformers. 

8. Memory Core Transformers. 

9. Differentiating Pulse Transformers, etc. 

Our Engineering and Laboratory facilities are uniquely 
equipped to handle customer problems in tough design 
areas. 

UTC facilities are available for full production testing 
of all components. Pulse transformers are tested in cus
tomer's circuits, assuring uniform electrical performance. 

STANDARD PULSE TRANSFORMER SELECTION GUIDE 

WI. 
Type No. Ratio 

Pulse 
Width 
Micro· 

Seconds 

Rise 
Time 
Micro· 

Seconds 
Droop 
in % 

Hi- Pot 
Voltage 

RMS Size Grams 

BIH 4:4 :1 .05-100 1 .01-.40 0 30 200 V. x V. • Dia. 

-
I I ' 

PIP 4:4:1 & .05- 10 .018-.40 0-15 100 3!Ja X 1/16 • Ota. 
5:3:1 I 

_..._ -- ___ , 
H-60 to H-69 4:4:1 & ,05-10 ,012-,40 0-25 100 % x ~· D1a. 
H·611 5:3:1 
H-641 

I I I H-671 

H·45to H-58 1:1:1 & .05-25 .01 -2 0-30 1250 . 
H·461 5:3:1 
H-501 
H-531 I H-561 

I 

•(AZ): % • ll Ye • Oia .. l gram ; (AC): V.6 • x 91!& • 01a., 4 grams; (AN): 1,1" x Ya • 01a., 6 grams. 
KITS AVAILABLE : PIP· IOO (PIP-l thru PIP·9); H·69 (H-60 thru H-68); H·S8 (H·45 thru H·57). 

1.1 

1.5 

l 

. 

MIL 
Designation 

TP6RX4410CZ 

TP6RX4410CZ 

TP7SX4410AZ 

TP7SX1110(•) 

Service 

Coupling and 
Blocking Oscillator 

Coupling and 
Blocktng Oscillator 

Coupling and 
Blockmg Osc1llator 

Coupling and 
Blockmg Osctllator 
Higher voltage, 
Tube, SCR, etc. 

Page 

54, 55 

56 

58 

57 

I 
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PULSE TRANSFORMERS 

54 

NEW BIT-r iML,N£ 
UL TRAMINIA TUR£ TRANSFORMERS 
Smallest Metal Encased Transformers Available 

NEW HIGH PERFORMANCE PULSE TRANSFORMERS 

• C ACI Lo Size reduction without loss of per
formance is achieved by major reduction of air gaps 
in the magnetic circuit. Core permeability closely ap
proaches the theoretical maximum lor material and 
structure. 

Materials. dimensions. and surface finish are iden
tical with IC Flat Pack standards. Removable support 
protects terminal al1gnment prior to final assembly. 
This insulated support allows testing In conventional 
jigs. 

1 ~ L II Cylindrical bobbin-winding tech
niques eliminate corner stress normally found in fine
wire windings of conventional rectangular structures. 

Lead arrangements and terminations have been 
designed to maximize rel iability under thermal shock 
and temperature cycling. 

1 l Stock units are designed for the 
standard blocking oscillator circuit shown as well as 
for coupling application. By interconnecting windings, 
a variety of primary to secondary ratios may be 
obtained. 

P~ lA BIT-P's not found in stock line will be 
designed to customers· requirements. 

• Special electrical parameters 

• 10 or more leads 
• Special termination arrangements, such as 

gold-plated straight pin leads. ribbon-style 
leads perpendicular to the terminal board for 
"dual In-line" packaging, etc. 

• Operation to 13o•c per MiL Class S. 

BIT-P's 
ASS EMBLED WITH FLAT PACK IC's 

ON PRINTED BOARD 

PLUG- IN PIN TERMINALS AND OTHER 
PROFILES AVAILABLE ON SPECIAL ORDER 

• PULSE WIDTH .05 ~sec-100 ~ec 
• DIELECTRIC STRENGTH tested @ 

200 VRMS 
• MIL SPECS To complete MIL-T-

21038B. Metal encased, ruggedized 
Grade 6, Class A. Life X. See pages 
86,87 

• SHIELDED All units electromagnet
ically self-shielded 

• LEAD MATERIAL Gold-plated rib-
bon-style Kovar, solderable and 
weldable MIL-STD 1276, Type K 

BJT· P 
TRANSISTOR 

TEST 
CIRCUIT 

BIT- P TERMINATION ADAPTABILITY 

FOR PLUG - IN PC APPLICATIONS 

D. 

BIT-P's stock units are manufactured with Flat 
Pack type terminations extending outward. 
Terminations may be bent lor adaptation to 
plug-in appl1cations. Unique termination con
figuration isolates strain and affords safety 
during bending process. Variations of bends 
are pictured above. 

A. Right-angle bend outside the confines of 
the unit. 

B. Right-angle bend inside the confines of 
the unit. 

C. Right-angle bend at the confines of the 
unit. 

D. (As C, at:Tove) with three terminations 
eliminated. 

Bending may be done by customer or by UTC 
on special order. 
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..------ •t MAX 

.!. .01 0 
~.250~ 

OI A 1 

Po~;.. TIFIES --0----=-~~l 
PRIMARY " • • 0 

=--T-(R-M:--N-! l_"'i>_A:·==jlc-:·jO~·--__,= _j 

~OS 004 X 016 RIBBON STYLE 
MIL STO. 12 76 A TYPE K GOLO PLTO 

WEIGHT - 1.1 GM, 

PULSE TRANSFORMERS 

BIT - P ACTUAL SIZE 

PATENT AI'I'LIEO FOil 

RATIO 4 :4:1 MIL TYPE TPGRX4410CZ 

APPROX. OCR, OH MS BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS 

% % % % 
P Width Rise Over Droop Back P Width Volt Rise Over Droop Back Imp: 

Type No. 1 & 5 6& 7 9 & 10 ~' Sec. Time Shoot % Swine ~' Sec. Out Time Shoot % Swine in /out, 

BIT-P21 32 .29 28 .05 01 0 0 35 OS 0.2 .01 I 0 I 0 20 50 

' I 

BIT-P22 .33 .32 29 .1 .012 0 o I 25 . 1 .5 .015 0 I 0 20 50 

BIT-P23 .38 .37 .3 .2 .02 0 0 15 .2 1.2 .02 0 0 20 100 

BIT-P24 .5 .48 .32 .5 023 0 5 15 . 5 1.5 .022 0 5 25 100 

BIT-P25 .62 .57 35 1 
I 

.ro I 0 10 14 1 1.5 .025 0 20 28 100 

BIT-P26 . 7 I .64 I 4 2 .035 0 12 15 2 1.5 .028 0 15 23 100 

BIT-P27 .85 .76 .48 3 04 0 13 15 3 l.5 .032 0 18 28 100 

BIT-P28 .96 .86 
I 

.52 5 .045 0 15 14 5 2 .035 0 20 20 200 

BIT-P29 1.4 I u .57 10 065 0 15 10 10 2 .05 0 25 25 200 

BIT-P30 2. 1 !.7 I .8 15 .07 0 15 13 15 2 .06 0 27 18 200 

BIT-P31 2. 7 2.1 .97 25 .08 0 15 I 13 25 3 .1 0 30 30 500 

BIT-P32 20 15 6 50 .2 0 10 5 50 3 .3 0 22 20 500 

BIT-P33 42 32 12 100 .35 0 11 13 100 6 .4 0 15 18 500 

• Input windtn& terminals 1 & 5; output winding terminals 6 & 7; terminals 9 & 10 open. 
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PULSE TRANSFORMERS 

56 

• WIDE 
PRECISION MINIATURE 

APPLICATION PULSE TRANSFORMERS 

PIP™ SERIES 

/1. I c; Hermetically sealed. DO-T family construction, 
see page 6. 

I s ::(.~ To complete MIL-T-210388. See pages 86, 87. 

APPLI r 0 Transisto r. 

r· All individually adjusted to parameters shown and 
checked in tost circuit to give required pulse width. 

TRANSISTOR 
2N2 40 

RATIO 4:4:1 MIL TYPE TP6RX4410CZ 

Weight l / 20 oz. 

APPROX. 0'CR, OHMS BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS 

% % % % 
Type 1-Brn 3- 0rg 5-Grn P Width Rise Over Oroop Back P Width Volt Rise Over Droop Back Imp.* 
No. 2-Rd 4· Yel 6-Biu JJ. Sec. Time Shoot % Swing JJ. Sec. Out Time Shoot % Swing in; out, 

PIP·1 I .21 .23 .13 .05 .02 0 0 37 .05 9 .018 0 0 12 50 

PIP-2 .47 .56 .17 .1 .025 0 0 25 .1 8 .02 0 0 5 50 

PIP-3 1.01 1.25 .37 .2 .030 2 0 15 .2 7 .035 0 0 5 100 

PIP-4 1.5 1.85 .54 .5 .05 0 0 I 15 .5 7 .06 0 0 0 100 

PIP-5 2.45 3.1 .9 1 .08 0 0 14 1 6.8 .15 0 0 5 100 

PIP-6 3.0 3.7 1.1 2 .10 0 0 15 2 6.6 .18 0 2 10 100 

PIP-7 4.9 6.05 1.8 3 .20 0 0 14 3 6.8 .20 0 2 10 100 

PIP·S 8.0 9.7 2.9 5 I .30 0 0 3 5 7.9 .22 0 13 25 200 

PIP-9 13.1 15.9 4.7 10 I .35 0 5 12 10 6.5 .4 0 15 20 200 

PIP-100 
.. 

Trans1:;tor pulse transformer kit, conSIStmg of PIP· I thru PIP-9 in plashc case. 

RATIO 5:3:1 MIL TYPE TP6RX5310CZ 

PIP-10 .55 .41 .15 .1 .01 I o 0 20 .1 8 .01 0 0 5 140/ 50 

PI P-11 2.9 2.2 8.2 1 .02 4 4 6 1 6.6 .05 0 6 12 280/ 
100 

PIP-12 9.4 7.1 2.6 5 05 I o 12 12 5 8 .09 2 12 25 SfiJ / 200 

PIP·SH Drawn H1permalloy sh1eld and cover for PIP's prov1des 20 to 30 db sh1eld1ng 9 32 h x 23164" dia, 1/8" hole in cover 
• Input winding leads Brn·Rd (1·2); output winding leads Org-Yel (3·4); leads Grn·Biu (5·6) open. 
•• Per coupling circuit Z in/ out , 1 V input. 

Frequency 
response 

within 2 dbH 

150kHz- 29 MHz 

100kHz- 17 MHz 

16kHz- 9.5MHz 

7kHz- 3.25MHz 

7.5kHz- 2.25MHz 

2.2kHZ· 1.32MHz 

l.7kHZ· 1.5 MHz 

!.8kHZ· 1.45MHz 

!.5kHz· 1.14MHz 

170kHZ· 32 MHZ 

12.5kHz- 3.25MHz 

15kHZ· 4 MHZ 
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PRECISION MINIATURE 
WIDE APPLICATION PULSE TRANSFORMERS 

PACKACIN Hermetically sealed. Vacuum molded to Mil Grade 5. 

SERVICE - 70"C to + 130•C. 

MIL SPEC To complete MIL-T-210388. See pages 86, 87. 

APPL.ICATIO Tube, SCR and transistor Test Voltage 1250 V RMS. 

"' All individually adjusted to parameters shown and checked in test c ircuit to given required 
pulse width. 

L 

AZ Envelope, I gram AC Envelope, 4 grams 

RATIO 1:1:1 MIL TYPE TP7SX 1110 ( t) 

PULSE TRANSFORMERS 

• 200 ~~ ;:io~ 

.__~---~11 

STAI'OAI!O TEST CIRCUIT 

AN Envelope, 6 grams 

APPROX. OCR. OHM S I BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS I 
% % % 

Type 1·2 3-4 5·6 P Width Rise Over Droop Back P Width Volts Rise Over 
No. 1.1 Sec. Time Shoot % Swing 1.1 Sec. Out Time Shoot 

H-45 3 3.S 4 .OS .022 0 20 10 .05 17 .01 20 

H-46 5.5 6.5 7 .10 .024 0 25 10 .10 19 .01 30 I 
H-47 3.7 4.0 4 .20 .026 0 25 8 .20 18 .01 30 

H-41 5.5 5.8 6 .50 .03 0 20 5 .50 20 .01 30 I 

H-49 8 8.5 I 9 I .04 0 20 10 I 24 .02 IS 

H-50 20 21 22 2 .05 0 20 10 2 27 .05 10 

H-51 28 31 I 33 3 .10 l 1 20 8 I 3 26 .07 10 

H-52 36 41 44 5 .13 1 25 8 5 23 I .15 10 I 
H-53 37 44 49 7 .28 0 25 8 7 24 .20 10 

H-54 50 l 58 67 10 I .30 0 20 8 10 24 .25 10 

H-55 78 96 112 16 .75 0 20 10 16 23 .40 1 5 

H-56 93 116 138 20 1.25 0 25 10 20 23 I .6 5 

H-57 104 135 I 165 I 25 2.0 0 I 30 10 25 24 1.5 5 
-l. 

H-58 Pulse transformer kit. Consists of one of each of the above units in part1t10ned plastic case. 

RATIO 5:3 :1 MIL TYPE TP7SX5310( t) 

H·461 I 9.6 6.4 2.5 .1 .025 0 I 0 I 8 .1 19 

H-501 30 20 7 2 .08 0 12 I s I 2 27 

H-531 66 47 17 7 .32 0 I 12 I 3 1 1 24 

H-561 I 180 142 j 53 20 1.75 0 l 13 s 1 20 t 23 

•Input winding terminals 1·2: output winding terminals 3·4: terminals 5·6 open. 
••Per couphng circuit z in/out, 1 v Input. 

.02 3 

.06 12 

.23 12 I 

.7 5 

% Frequency 
Droop Back Imp. in.• Response t Style & 

% Swing out, ohms within 2 db• • Envelope 

0 35 2SO 260kHz-34MHz AZ 

10 50 250 220kHz-34MHz AZ 

15 65 500 260kHz-93MHz AC 

20 65 500 85kHz-73MHz AC 

IS 65 500 50kHz-62.5MHz AC 

15 35 500 24.5kHz·49MHz AC 

10 35 500 12.6kHz-5.65MHz AC 

10 45 1000 13kHz-3.465MHz 1 AC 

10 50 1000 i 9.5kHz-6.3MHz AN 

10 50 1000 7.lkHz-l.35MHz AN 

IS 20 1000 l.65k Hz ·3.05M Hz I AN 

10 10 1000 1 2.15kHz·285kHz AN 

10 10 1000 1 7kHz.315kHz AN 

5 I 20 I 100 4MHz-18MHz AZ 250 

IS J 35 I 1400 I 40kHz-6MHz AC 500 

10 I 40 2800 25kHz-l.6MHz AN 1000 

10 I 10 I 2~000 1 5kHz-300kHz AN 
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PULSE TRANSFORMERS 

PRECISION MINIATURE 
WIDE APPLICATION PULSE TRANSFORMERS 

PACKAG to'' Hermetically sealed. Vacuum m()lded. 

SERVICE - 70• to -r 130•C 

To complete MIL-T-210388 Specs. Grade 7, 
Class S, Life X. See pages 86, 87. 

t't'LI\; u Transistor 

All individually ad justed to parameter-s shown and 
checked in test c ircuit to give required pulse •width. 

. 1 7E~~ K 

\~u Y(~ 
---+.I-'3 ..... {32 MAx 

..... 1~6n 

TRANSISTOR TEST CIRCUIT 

RAT IO 4:4:1 MIL TYPE TP7SX4410AZ 

APPROX. OCR, OHMS I BLOCKING OSCILLATOR PULSE COUPLING CIRCU IT CHARACTERISTICS 

Type t ·2 
No. 

5·6 P Width 
JJ Sec. 

H-60 .124 .14 .05 .05 
-+-- --f 

H-61 .41 .48 .19 .I 
L---r----r--~- -

H-62 .78 .94 .33 .2 
+-- -+-

H-63 1.86 2.26 .70 .5 
-J 

H·64 3.73 4.4 1.33 I 

% % % 
Rise Ove1r Droop Back P Width Volts Rise Over Droop 

% 
Back 
Swin& 

Imp. Frequency 
in 'ouv Response within 

Time Shoc1t % Swine JJ Sec. Out Time Shoot % ohms 2 db .. 

.oi6 'o _L o f3o j 

.016 0 0 30 1 __ _._ 
.05_ 9.3 j .01 2 ~ o J o _ _ 2o_ so 550 kHz~43 MHz 

.I 8.2 .1. .021 0 0 15 50 95 kHz·l7 MHz 

.022 0 ·r. 0 18 
.027 2 10 20 

.2 7.4 .034 I 0 5 12 100 60 kHz-14.5 MH 
-+---t----4----.1 -+-

+ .5 7.5 I .045 o_ i--2_0 _ _ 2_5 -t-- 100_ ,.....2_2 kHz·3.7 MHz - +-- -
.033 0 12 

H-65 6.2 7.3 2.22 2 

25 1 I 7 .078 0 15 23 100 12 kHz-2.3 MHz 
.__2 --'t--6-.6----..- .-,4- 0 10 20 100 ~.5 kHz-1.675 MHz -+----+---+--

.066 0 15 25 
+-- -1---

H-66 10.2 12 3.6 3 ,___ 
H·67 14.5 17.5 5.1 4 5 

- _ _:1- - '-
H-68 42.3 52.1 14.8 10 

-== -

3 6.8 J .17 0 10 20 

5 7.9 .l . . 2 0 18 28 

10-:b 6.5 .4 0 15 30 

- - -· 
.087 0 18 30 

.097 0 23 t- 28~ 

.14 o .--15 r 28 
= :l== =:t. 

H-69 Trans1stor pulse transformer k1l , cons1sts of H·60 thru H·68 m plastic case 

' ----l'. 

H-611 .426 .32 .132 .I 
---+--- ....,. 

H-641 5 3.6 1.4 I 

H-671 21 
.-.- -+--

16 6 5 

RA1rt0 5:3:1 

.0=18~1=8 -=- o • 

.04 0 l!o 

.08 toll4 

MIL TYPE TP7SX5310AZ 

12 tp.02 
10 I 07 

12 5 2 
• Input wrndrng ter minals 1·2: output wrnd1ng ter m1rrals 3·4: term1n111s 5 ·6 open. 

• •Per couplong c.rcuit Z rn/ou t. 1 1/ Input. 

0 

0 

0 

100 3.9 kHz·950 kHz 

200 3.6 kHz-840 kHz 

200 1.1 kHz-400 kHz 

32 kHz-4.5 MHZ 

7.6 kHz-1.6 MHz 

wigfi
Stolen 2 Line Transparent
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SPECIAL CUSTOM BUlL T PULSE COMPONENTS 
TO YOUR SPECIFICATIONS 

PULSE TRANSFORMERS 

Impulse Transformer, discharge 
37.5 mfd. Capacitor @ 5 KV DC, 
Peak Current 167,000 amps. Pulse 
width 2 ~tsec, Rise time .2 ~tsec, 
Energy level 470 watt-sec. MIL
T-27C Grade 5, Size 10 x 12 x 
9Y2", 135 lbs. 

Output to 2J42 magnetron. Input 
1300 V.-50 ohms. Output 6.5 KV 
to 1200 ohms and .6A. bifi lar fila
ment winding .. 15 #'Sec .. 1000 PPS. 
Trigger winding. MIL-T-27C Grade 
5; 1Y2 X 2V2 X 2¥4, 10 oz. 

Pulse current transformer, Thyra
tron cathode to 50 ohms. Input 
100A. Output 200 V. to 50 ohms. 
. 5/2.41'Sec. 2000 PPS. MIL-T-27C; 
1 ~ X 1 v. X 1 V4 ' 2 oz. 

Gaussian wave shape pulse out
put. Input 2 KV, 3.5 psec. Output 
2.5 KV-5A .• 80 kHz rate. Corona 
free-35,000 feet. MIL-T-27C; 1% 
X 1% X 3~8, 1 lb. 

Because of the greatly varied nature of pulse component application. UTC stock 
items cover only low power trans1stor and tube requirements. The units illustrated 
below are intended to show some ol the thousands of special units produced by UTC 
and to provide the equipment engineer with a concept of the possibilities In present 
special pulse circuit units. Range covered is from microwatts to 10 megawatts. 

Sonar Output Transformer. 36 KW 
pulses, 100 millisec @ S"'o duty 
cycle. Input 4K !I CT, output 120-
180 11. Hipot 29 KV. Hermetic. 
MIL-T-27C Grade 4, 6V2 x 9 x 8", 
37 lbs. 

Output to magnetron. Input 6 KV 
peak 2.5 ~tsec. or .5 1-1sec. Output 
28 KV-27 A. peak and 14.2A. bifllar 
magnetron filament winding. MIL
T-27C, 170° C.; 2% X 5% X 4%, 
7112 lb. 

Free running blocking oscillator 
transformer. 600 ohms, 1:1 :1, 5 
!'Sec. :!: 1, 12000 :!: 1 O"'o PPS. 
Output 600 V. :!:10"/o. Tempera
ture stable -62• C. to as• C. MIL
T-27C; o/.1 X 1 ~ X 11AI; 1 Y2 oz. 

Differentiating pulse transformer. 
Input 150 V. 40 MA peak, 6 ~tsec., 
3000 PPS. Output 30 V .. 5 ~tSec. 
Ferrite core. Rise, droop, and pulse 
duration held to 5"/o . MIL-T-
210386, - 55• c. to + 1oo• c. : 
5/16 x % x 1: 7 grams. 

Output to Klystron. 3.5~tsec. pulses 
in group of pulse trains at high 
rep. rate. 1 "'o droop over pulse 
train. 43 KV Hlpot. MIL-T-27C; NA 
case; 4 '/4 x 5 x 6~, 11 Y2 lb. 

Linear charging reactor for line 
type pulser. 20 Hys ... 11A. DC, s 
KV, 1000 PPS, 11 KV hipot. MIL
T-27C, 200• C.; 3Y4 x 4 X 3~, 
3 lb. 

DO-T Pulse Transformer. width 
150 !'Sec., ratio 1.1 :1. Transistor 
output to gating circuits. - 65•C to 
lQS•C. MIL-T-210386. 5/16 Dia. x 
13/32, 1/ 10 oz . 

Ferrite core pulse transformer. 30 
V .... three windings, 5-10 1-1sec. 
Couples to magnetic tape head for 
high speed read in and out. Hiper
malfoy shield. Commercial; % x 
H4 X 1%, 2 oz. 
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HIGH Q INDUCTORS 

GENERAL INFORMATION ON HIGH Q INDUCTORS 

60 

Almost 40 years of specialization In High 0 Inductors 
are reflected in the superior 0 and temperature stability 
of the molybdenum permalloy dust toroid, ferrites, and 
laminated structures produced by UTC today. Range of 
applications Is from DC to 30 MHz. 

While this catalog lists 24 different types of stock 
Inductors. special custom designs produced to custom· 
ers' specifrcatrons are available on specral order. Char
acteristics such as taps, additional windings, special ad
justments such as In a resonant circuit. higher voltage 
capability, induc tance adjusted with DC special mechant· 
cal configurations. even better temperature stability than 
our stock items. etc. are available to customers' require
ments. 

Technical 

While the toroidal coil is superior for frequencies 
above 1 kHz. the laminated structure rs superior for lower 
frequencies. The ML, MO, MOM, and MOL use a hum· 
reducing lamination structure and, In addition, the ML, 
MOM, and MOL are in hipermallov shield cases. 

The toroidal coils MS, MM. MH, MW, FE, Fl, FO, MOA, 
MOB. MOE. MOD. HOA, HOB. HOC. HOE have extremely 
low hum pickup due to the symmetrical winding on the 
toroidal core. 
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All stock rnductors are measured at 0 DC The maxi
mum DC listings are for approxrmately S'}o drop in in
ductance. and negligible heat nse. The typical curves of 
inductance variation with AC or DC currents rllustrated 
on the followrng pages, best show the range of operation 
for a particular inductor The excitation is plotted in 
milliamperes x V'iTi'R"Y- For example, the 100 mHy MS 
toroid (MS-100) with 10 ma of DC flowing has an excita
tion factor of 10 ma X , TnO mHy ..:; 100. and the curve 
shows that approximately 90 mHy wtll be measured with 
10 ma DC. 

In the curves shown below, the solid line represents a 
stock series, the dotted lrne represents a few of the spe
cial oapabllllres or UTC in the specific stock size. 
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HIGH Q INDUCTORS 

Since these h1gh 0 coils will saturate before any ap
preciable temperature nses occur, heatmg is usually not 
a problem. A general rule would be that 4 limes the DC 
hsllngs may be applied without any detnmental heaung 
due to copper loss 

Temperature stability of all UTC inductors is excellent 
Guaranteed hmHs and typical curves of inductance varl· 
alien with temperature are shown lor most types. 

Engmeenng laboratory, and proauct1on facilities are 
available for full eng1neering CliSCUSSIOn, sampling, and 
large quantity productiOn to meet special requirements. 

For variable inductors such as HVC. TVC, HVV and 
VIC the DC values listed apply at the mean to minimum 
Inductance settings only The maximum inductance can
not be obtamed with that amount of DC current flowing. 

Intermediate Inductance values in an existing stock 
toroidal series are available, pnced as the next higher 
inc:luctance unit 

STANDARD HIGH Q INDUCTORS SELECTION GUIDE 

Type 
No. 

QA 

Size WI. 

- ,., __ L__ I 
·~, xtYuxdlu"h 4oz J 

Mil 
Gr. 

HIGH 0 INDUCTORS-FIXED 

Stock line Approx. Approtimate Inductance 
Inductance OCR Peak (li Tolerance Temp. Temp. 

Rante 11 /Hr Q Freq. Adjultment Stb'l Rance Pa. 

1 MHy· IOO MHy l 1300 40 20kHz ±2% ~~ IV, 1 kHz I ±2% - ss•c to +tos•c 63 
3 MHy-120 MHy 1300 60 t 30 kHz t ±2% (r1 .IV, I kHz --r-£2% -SSOC to +lWC 63-
.6MHy-40 MHy 2700 80 ~ 100kH t2%~• IV, IkHz _. ±1% - 55°Cto+IOSOC 
.IS Hy-1.4 Hy ~ ISO 22 1 I 5kHz ±3% (u IV, lkH~wrthm 1 - 55°C-to +fos•c 62 

I 2% 

.OS Hy·5 Hy 500 I 801 10 kHZlf 1% ~ IV, I kHz ± 1% -r-- ss•ci'O'+I05•c 63 

.I Hr·t Hy 130 t-21 1 1.5 kHif±2% (a. IV, 1kHz 1 +1%- -Wc to +IOS"c 62 
I ___L -2% 

2.5 Hy·60 Hyl 85 221 800 Hz ± 3% (rr fV. 4()()Hl ±2% : - S)•c to +105~12 

2Hy-IOOHy 65 25 1600'Hz :t211i!:-<o lV,400tiH+I% --5s•c to+los•c+ 62 
-3% 

5 j .o1 HY.filY 200 :i:l% (n tv. t liHz ±1.5%"'" - 55"C to +fosoc---64-
5 .04 Hy·4 Hyi 100 ± 1% (!tt IV, I kHz ± 1.5% -SSOC to +~gs:H;64 
5 .10 Hy-10 Hy 35 ± 1% (11 IV, 400 Hz ± .5% I -WCto + s• 64 
4 1 Mlfy-35 Hy 84 MQA 1-14 · < 1% ~ -ss•CiO+IOSOC- 66 

±l%(iilV,lkHz 

l MQA 15-20: I 
±I%@ IV,500Hz 

7MHy-35 Hy cr l06 160 6THz TQA 1·14 < 1% -ss•ctO+lWC 66 
±l%(ii IV, I kHz 

+ 
TQA 15·20: 
± 1% ((r IV, 500Hz 

30 250 1
1 
3kHz MQB 1-12. 

± I% ~ .. tv, 500Hz 

I I MQB 13, 14: 

TO MHy-60 Hy ' 

l 
4 I MRy.lO MHy 570 
4 4 MHy-4!Y _ 

1 
110 

I 25 Hy-2500 Hy 5 

'I ;·::::r I :: 
4 10 M~y:ZS J 30 
4 1 MHy·20 MHy _j_ 270 
4 5 MHy-200 MHy I 240 

± 1% (tr IV, 400Hz 
t80 1 50kHz ± t~Cn 1V,I ~Hz- - ±.5% j -=we to+ 05 
140 l g kHz~± 1% (<1 IV, I kHz ± l~ -SSOC to +IOSOC 
451'JooHz ±2% seuesE! lv:-60Hz~3%-t -SS"Cto+tbs"c 

J parll (i, .5 V, 60 Hz
1 , 

40 200 Hz ±2%)serres(!l IV~ Hz ±2% 1 -ss•c to+ " 165 
0 parll (ir .SV, 60 Hz .! ~ 

f401 4lc.Hz HQA 1-13· ± 1.5% I -SS"C"'ii'+l''S C 70 
1 ± 1% Q~ IV, t kHz I 
I ~QA 14-18: I ± 1% (11 IV, 500Hz 

22<1TkHz ± 1% (11 IV, 500 Hcz --+-~ -=we to +lOSOC 70 
110 25kHz ± I%<" .1V,I kHz -ss•c to+losoc ' 70 
115° 10 kHz ± 1% (fr tv. 1kHz - ss•c to +fOSOC-70 

HIGH 0 INDUCTORS- VARIABLE 

Mean Variable 
Type Mil Inductance Indu ctance 
No. Size WI. Gr. Ra ntt Rance At Mnn Inductance P1. 

HVC ~~ x 1~ x l'lffmh 2 oz 1 4 I .006 Hy-150 Hy +200% -70% (10 tot> ± t.S% -ss•c to +los·c 1 68 
·rv~' ~ xl~ xl'hl" h 2"0z J--;r-t-:"00biiy.t50Hy -z200%-70%(10to 1) r-±1.5% ~ -ss•c to+fOSOC 68-

- HVV 1~ xI~ X I'm" h 2 oz 4 . .006 Hy-150 Hy ± 1()%-- ~1% -55' C to +105~--
VIC- r- t\4 x tn;, x lift,.:_'!_ 5\-i oz ! comt-:-ooss Hy-130 Hy +85% -~% (3to t) ~3~ -s5·c to+ros"C~9 
01 - PreCISIOn decade mductors.lnductance range 10 x .01 Hy to tO x 10 Hy; 4~ x 4* x 2*"h; wt. 21bs. 69 
•s.me as HVC bul wllh lips Iii! 30'4, +50% 
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62 

UL T'RAMINIATURE HIGH Q INDUCTORS 

MllUDUCl'()R tM SERIES 

c 01 ,.. He~rmetically sealed. MS, MM, MH, MW, 

epoxy molded symmetrical toroids. ML. hipermalloy shield 

cased. hum reducing laminated inductor. MO. epoxy molded 

hum reducing laminated inductor. All have straight pin 

terminals for print1ed circuit applications. 

Per IMIL-STD-1276. 

Type No 
ML-0 Thru 4 
ML-5 Thru 10 

M0-.1 Thru 1 

M0-2 Thru 100 

MS 

Inductance 
Tolerance 
at 25°C 
±3% 
+3% 

± 2% 

±2% 

I 

Tes t 
Frequency 

I kHz 
400Hz 

I kHz 

400Hz 

I kHz 

Test 
Level 

RMS V 
1.0 
1.0 

1.0 

1.0 

0.1 

Max L 
Variation 

- 55° to + 105°C 
W1thin 2% 

±2% 
+ I% 
- 2% 
+ I% 
-3% 
±2% 

To complete MIL-T-27C Specs. Mil Type 

TFSRX20ZZ. See pages 86, 87. 

MM 
+2% _ 
±2% r-1 ktiz- r-0.1 ±2%--

Type Ind. Hy ma DC DCRH 
No (D DC) Max ± 2D% 

ML·D .15 12 33 
ML·1 .25 9 55-

ML-2 .4 7 90-

ML-3 .7 5 135 
ML-4 1.4 3 2io 

ML·5 ~ 1 210 
ML·S 4.0 .7 340 
Ml-7 6.0 .6 -530 
ML·8 I 10 .5 850 
Ml-9 25 .3 ;-2300 
Ml·10 60 .2 5160 

"' UTC MO UNITS 

• ~1" .. ' "' ""~"""' !!-'+ I TYPICAL l .I .I I .... . ~+ ~~ 0 ' -~ITHf.l! 
~:I - ... 110., 
v~-l -=tf-"~""' f 5 .. _

2 
T '·~ 

!': ·60-40·20 0 <:O 40 60 8 0 100 10!0 
,r DEGREES •CENTIGRADE 

Type Ind. Hy ma DC OCR!l 
No. (0 DC) Max. :!:20% 

M0·.1 .1 55 14 
M0-.15 .15 45 22 
M0-.3 .3 28 34 
M0·.5 .5 23 54 
M0·1 1 16 130 
M0·2 2 8 130 
M0·5 5 5 340-
M0-7.5 7.5 4.5 517 
M0-20 20 2.7 1310 
M0·50 50 1.4 3180 

I M0-100 1100 1.1 8550 

MH ±2% 
MW ± I% 

LAMINATED TYPES 

ML SERIES 

' I 1 ) 10 It ~~ 100 100 100 

24 
20 

16 

12 
8 

4 

• Hu • t PltU t ffi 

TYPIC.<\l 0 01' Ml·O .....-+... 
THRV ML• -4 / "" 0 v 

/ I.!I!L·~I. ,. f 0.7HYI 

~00 200 400 
1 I 

fREOVE~CY· HERTZ 

1".. 

4 

6 
2 

8 
4 

0 

MILLU i r ! I! $ I /if~ 

"fYPtCAL QOF .. L· ~ THRV 

X "" 0 / 1'-.. 
/ I !1!1. -7 

611 HYI 
....... 

I 
100 ~ 4 00 1000 ~-

FREOVEHCY · HERTZ 

14L.-IO 

MO SERIES 

~ 101 -'" ~ 100 I -:! II = 100 
i ,. 0 ~ " r-..· J n _t-

;f- ; tl - 10 ~ n 

:: r- H'IC: Al t UH £ 
~ 

~ u n ;- t--
~ 

'"IH L 'NUH T = II IIIII H I.O W, !IIC! ~ -u ~ 14 1- YS AO I Ot !ICIIATIOO t-- ~ n 
II IIIAL II OH IIH ! I 

" It H 4t I I' ( ICHITIOI '; IO M0•2 UI U MO•IOO -- or MO· J UUMD-1 1 1 ~ I I I I : 
::: I I I 10 10 50 100 lOO 100 l l ll l l I l I 10 10 10 100 100 lOO 

" llL IIM , [tf $ 1/Mii MIU IAM,[ l[S 1 /Mii 

21 a ,...... TYPIC~L Of MO ·.I lYPICAL. OF MO• TH u . 0 • 100 
24 ""' THRU MO•I f-- 24 

Q / 0 / 20 20 
I \ II 16 

12 1 1110-.~ \ 
12 

J .. 0- 7.5 \. 
( ~ ";' 

' 
f1.5 HY I \ 8 4v 8 

/ I I 4 

I kHz 
I kHz 

I 

100200 ~ I< 2K eo< IOK20K !>OKIOOI< 10 20 eo 100200 ~ ~~ 2K .5K .Otc 

FREOVE~CY· HERTZ FREOVEHCY · HERTZ. 

0.1 ± 1%--
1.0 + 1%--

TERM. LAYOUT 
31 

( 641 

7 I 13 t---.r i6•, 064 . , -·r 
1 II 1 
,._3z""'~ 

Ml CASE 
u. X ')(. X ~' N high 

Weight .2 oz . 
TERM. Type 0 

gold-plated Ovmet 
.025'' Oia. X 1" 

long 

~ 
....... r SHY 5

4
J\ J 

.. VII(( OOC 

J ---,;-

TERM. LAYOUT 

r-- ~.~-, Tu-l ~ : .4 

.L : o-- r . ' .._ .6 _.. 

MO CAS E 
~X l y,. X 1K6' hillh 

Wei~ht 1 oz. 
TERM. T1nned Ovmet 
.040" Ola. X x.H lone 

-
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MS CASE 
.35,. Oi a. X .23 h igh 

Weight 1.3 Gm. 
TERM. Type 0 

gold-plated Dumet 
.025• Oia. X 1 V•'" long 

MM1 MH CASE 
'..;,• Ota. X 11• " high 
Weight .07 oz. 
TERM. ~pe 0 

gold·plate Oumet 
• 025" Oi a. X 11/• " 

long 

I I I 
't1'LI I- 1-
I I I 
I I I 

ll ttr 
J .sL 

MW CASE 
~, .. Oi a. X 1~, .. high 

Weight .25 oz. 
TERM. Type N·2 

gold-plated nickel 
.04QN Oia. x ~ .. long 

MINJDUCTOR'M SERIES 

TOROIDAL TYPES 

5 10 20 50 100 
riii i;,Ckl(tll(\' I! ILO .. l'-:fl 

~Or--r--~--~~---,~ 

~o 

30 
0 

20 

10 

0 

•o 
lO 

20 

10 

0 
) 

' 
60 

0 

0 

0 

L 
? ~ 10 20 ~0 100 

tiii(Ot;( lll'" "'IL('IHf•U 

./i -.... 
v I 1'\. 

/ I 
""' ,/ .... ) I'. t• j"" 

I 10 zo !10 tOO 

I 
--.! 

/ ..... , ~~ 
120 ""1 

' " 
v 

0 

•to 
100 

eo 
& 0 

0 

2:/ 
0 

10 

9 

0 

lO 

~~ 

I 
10 20 50 tOO 150 

'lltl.OIJ(Irt(f IU\.0.-(IHl. 

I 
~ 

/ I 

' M H• ) 

IUiHYl ' l 

I .-- ......... 
./ """'~-

/ 10""1 
~ I 

I 
10 U 50 tOO 200 

IT] T ...., 
't'f•Ll- v 
T I I 
I I I 

..,to• ,,-.,-.,.~_...,...:-r-,---, 
v 
~·oo 1-...,~___.-.:::o 

& 96 1-+--+-+
!921-+--+-+~r-~~~ 

: !O• 

u tOt 
~ 

" IZ -
~ u 

: •• 
u 10 . 
' 

t 

' 10 20 '<' tOO 200 500 
M ILLIAMP{R(S, w'MH' 

l 0 11 U • IM )00 

M ' UM•llfS t .fii"h 

tO O r-....--r-.-,.--.,--r""T-, 
:: IODII-+-+4-=!=~;;t:::::p, 

~~~1-+--+--+--l-+-+ 

HIGH Q INDUCTORS 

NEW 
MS SERIES 

Type Ind. Mhy ma DC 
No (0 DC) Max 

MS-1 1 60 I 
MS·5 5 28 I 

OCR!l 
Max 

1.4 
7 

MS-10 10 20 l 11 
MS-25 I 25 
MS-501 50 

1~38 
9 75 

MS-100 100 6 

MM SERIES 

Type lnd Mhy ma DC 
No (0 DC) Mat 

MM·1 3 so 
MM·2 5 ~~ 
MM·3 8 30 
MM-4 12.5 25 
MM·5 20 20 
MM·6 30 I 16 
MM·7 60 11 

132 

OCR!"! 
Mill 
4.8 
8.0 

13 
19 
31 
47 
94 - 186-MM·B 

Type 
No • 

MH· t 
MH·2 
MH·3 
MH-4 
MH·5 
MH·6 
MH·7 
MH·B 

Type 
No. 

I 

MW· 05 
MW·.10 
MW·.25 
MW·.5 
MW·.75 

120 8 

MH SERIES 

lnd Mhy 
(0 DC} 

.6 
1 5 
2.5 I 
6 I 

10 
15 
25 
40 

ma DC 
Max. 
90 
57 
44 
28 
22 
18 -
14 
11 

MW SERIES 

Ind. Hy 
(0 DC) 

OS 
.10 
.25 
.5 
.75 

ma DC 
Mu. 
25 
18 
11 
8 
7 

DCRH 
Mil. 

1.9 
4 9 
8.2 

19 
32 
~49_ 

82 
130 

OCR!l 
:!:20% 

27 
51 

13 
24 
35 

63 
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HIGH Q INDUCTORS 

64 

Gt 
toroids. 

Hermetically sealed. Molded flat construction, symmetrical 

rG R C FE, Fl, ±1% @ 1 V, 1 kHz. FO, ±1% @ 1 V, 400Hz. 

r I 11'1 " Per MIL-STD-1276, gold plated nickel, type N-2, .040 diam-
eter x %" long. 

IL SPEC!; To complete MIL-T-27C Specs. Mil Type TF5AX20ZZ. See 
pages 86, 87. 

Fl'f,PFRATUOE STABILIT' - ss• C to + 105• C, ± 1.5%. 

r; ·:::·~ * 
~ 

{ :;:: 
~ 

FI ; ~ :'2: 
wt: 0.7 oz wt: 1.5 oz 

.. ·' .. ..• ... >.o . . •• .. 
FREQUENCY - KHl 

~ 104 
u 

~ 100 ... 
~ 96 C> 

~ 92 

' 2 .... ~ ...... 
0 \ ' ' 

, ~ 
4 ... 1-

~ 

~ - u - l4 -- 80 
~ 

.. ... 
0 

-~\ 
~-

TTmAl CHUH ... 
l f-IMITI Al iNOUClUCE -

.... _ 
1-V S AC lOC EXCITATIOII.. ~-- ll 

OF 'fi' ITYPE UMITJ I 

t-
t-
f-

.. 
~ 

I 2 s 10 20 so 100 200 soo ~ 
:;:: I 2 5 )0 20 SO 100 200 SOO ll 2K Sl 

MllliAMHHS x/MH 

Type lnd Hy maoc OCR !l 
No. (0 DC) Max Max 

FE-.01 .oJOO 70 2.5 
FE-.02 .0200 50 5.1 
FE-.05 .0500 30 12 
FE-.1 .100 22 22 
FE-.5 .500 10 122 
FE-1 1.00 7 250 
FE-2 2.00 5 500 

Type 
No. 

Fl-.04 

Fl-.1 
Fl-.25 

Fl-.5 

fl ·l 
Fl -4 

Milli AM PERES XfMH 

lnd Hy ma DC OC R n 
(0 DC) Max Max 

.0400 50 4.3 

.100 30 11 

.250 20 27 

.500 14 60 
1.00 10 110 

4.00 5 430 

w UTC FE ,FI S FO UNITS 
l!l INDUCTANCE CHANGE VS TEMPERATURE. 
~ +2 
ru 
Uo +I 
w~ 
~· 0 <f:E 
:::;~-I 
::IlL. 

I I I 
~TYPICAL 

...._ ,.,. ~ --
~ 

0 -2 
~ -60-40-20 0 20 40 60 80 100 
'if!. DEGREES -CENTIGRADE 

FO™ 

wt: 5 oz 

6 
I I I... ~ .... 

OC Eff£CI \ 
I I . I 

~ 

' ,.._ -I I I ' 
.., 
~ -

IYPICH CHA MC£ -\- ~ 

INIT IAL IMOUCTAM CE - .... f-
VSAC l 0 C EXCITAT ION 

~ 

or "F O"um 1 J ' I 2 S 10 20 50 100200 500 ll 2l Sl 

Type 
No. 

F0·.1 
F0-.5 

FO·l 
F0-2 

F0-5 

F0· 10 

Milli AM P[ RE S I /MH 

l nd Hy ma DC OCR n 
( 0 DC) Max Max 

.100 60 4.2 

.500 25 23 

1.00 18 43 

2.00 12 92 

5.00 8 240 
10.0 6 440 
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HIGH Q INDUCTORS 

LOW FREQUENCY HIGH Q COILS 

c Hermetically sealed. Laminated coils T O ERANI ~2% @ 60Hz, IV series, O.SV parallel. 
housed In hlpermalloy shield case. 

PI ') High 0 at low frequencies. 
-» To complete MIL-T-27C Specs. MOM. Mil 

Type TF4SX20YY. MOL, Mil Type TF4RX20YY. See pages 
86, 87. 

J r r:: r 0 Two identical windings brought out to 
four terminals permit series, parallel. center tapped, or 
transformer type connections. 

\ I MOM, -ss• to + 130• C, 
~2% . MOL. - ss• to + 105• C, less than 3%. 

v 4) ioO tOo ;-oo • oo t-.00 ~ 
rAfv'A 1<W•~1' ''a 

fYPl(AL 

~ lZ 1- ........ 

1- - 1-
........ 
~ £.. ...... ..... 

IYPIC AL 

>-- :::: - ~ ...... -
- - -. 

MINIATURIZED 

MQM SERIES 

~ 104 1---1---1-

~~0~~~~~+-~~~ 

~ " 1-+--+-1-
~ !I t-tl-'"~t-CA-L4-t-MA41-'f-l-
= II tl il lll t iOUCIU C£ 
: 14 YS ' t l Ot [ICI1All01 

or · •o• · u•m 
~ 10 ~~~-~L--L~~-~ 

~ ' l 

Type 
No. 

MQM·2 

MQM·16 

MQM-40 

MQM-300 

MQM-600 

Type 
No. 

MQL·O 

MQL-1 
--

MQL-2 

MQL-3 

MQL-4 

MQL-5 

s ~ zo 

Series Parallel Series 
Henries Henries DCRII 
10 DC) 10 DC) ~20% 

2 .5 21 

16 l 4 143 
4 

40 10 368 

300 75 3700 

600 
I 150 5720 

MQL SERIES 

I 1 S 10 ZO SO 100 ZOO lOO I& ! l U 

II IILIU~I •IS I m 

. 
I -

Series 
Henries 
10 DC) 

10 

20 

200 

400 

2500 

-

Parallel 
Henries 
10 DC) 

.25 

2.5 

5 

50 

100 

625 

Series 
OCR!! 
~20% 

5 

50 

82 

820 

2100 

13 K 
IFor 60 Hz and lower) 

MQM CASE 

Do a meter 
Heoght 
Mounting 
Screw 
Cutout 
Weight 

1)(,-
1\il-

1'a x 11'1• 
4-40 

1" dia. 
s oz. 

MQL CASE 

Diameter ................. 1 '>(,• 
Heoght .... .. • .... 2'/,H 
Mounting ............ 1 1 , x 1 Y," 
Screw .................. . 6 ·32 
Cutout .................... !!, • doa . 
we,ght ....................... 1 lb. 
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HIGH Q INDUCTORS 

~ MINIATURE HIGH Q TOROIDAL INDUCTORS 

66 

Type No 
MQD·O 
MQD·l 
MQD·2 
MQD-3 
MQD-4 
MQD·S 
MQD-6 
MQD·7 

4 0 

0 . 

I 
I 

MQD , M QA & TQA CASE 

l ength 
Width 
Heigh t 
Mounting 
Screws 
Cuto ut 

Unit Weight 

MQD TYPES 

Inductance ma DC 
(0 DC) Mn 
I mhy 820 
2 mhy 580 
3 mhy 470 
5 mhy 360 
7 mhy 300 

12 mhy 240 
20 mhy 180 
30 mhy 150 

104 

100 l++~~o:::j::~;...!:+~ 
"H--l-H--l 
tl 

; II f-+--1-"-'--'--t--
; u 

I I l 10 10 lO lot 100 lotll l• l l 

•tu•u ,r•n 1 m 

'I 

I 
I 
I 
I 
I 
I 
I 

DCR !'l 
+ 20% 

.75 
1.6 
2.4 
4.0 
5.3 
6.8 

11 
17 

w UTC MODUNfTS 

TQA MQA 
Center MQA & TQA & TQA MQA TQA 

M QA Tapped Inductance ma DC OCR fl OCR fl 
Type No Type No. (0 DC) Max. ± 20% ± 20% 

- MQA·l TQA·l- 7 mh_y_ 25-0 -r= .6 - .8 
MOA__:"2~TOA· ~=:=~2 m~200 1.1 1.3 
MQA-3 TQA·3 20 mhy 150 1.6 2.1 

- MQA·4 TO~_:!_ 30 mhy_ 125 2.5 3.1 
MQA-5 TQA-5 50 mhy 100 3.9 4.9 
M0tr TQA-6 70 mhy 80 5.7 7.2 
MQA-J-~ TQA-1'-i-120-nihy--60 9.1 12 

M QA-8 TQA-8 .2 hy 50 16 20 
MQA-9 TQA:'9 .3 hy 40 25 32-
MQA-10 TQA-10 .5 hy 30 39 49 
MOA·ll- 1-Taru-1-- .7 hy 25 58 73 

MQA-12 TQA-12 I hy 20 84 -~06 
MQA-i f-1-TQA-13 1.5 hy 17 130 16_5_ 
MQA-14 TQA-14 1--2.5 hy 13 215 270 

- MQA-1S I-TQA=T51- 4 hy 10 335 425 
- MQA-16 TQA- lS~ hy 9 510 645 

MQA-17 TQA-17 10 hy 7 840 1060 
M QA-18 TO'A-18 15 hy 5 1350 1700 

MQA·19 TQA-19 22 hy !~~-1-WO 
MQA-20 TQA-20 35 hy 3 3200 4030 

Mllli AMI!l£1 lru 

<> INDUCTJVIC[ C><ANGE VS T[ MP[IIATUR£ 
~ •2 } -T T 

~ INDUCTANCE UCT;~~ ~~~~h•PERA TVRE 

IHttH llffi ~~+I 7P~AL_l-+--I---I--J--J--j 
~;om r 
~~-~ I I I 
0 -2~~~~~~~~~ 
l ·60 ·•o ·20 o zo 40 60 80 100 •zo 
~ DEGREES · CEffliGIIADE 

l . 60 -•o -2o o zo •o 60 80 100 120 
~· DEGREES •CENTIGRADE 

~~~u~-nrHl' 
l ·60·40·20 0 20 40 60 80 100 IZO 
>' OEGREES·CENTICRAOE 

-•60[
0 

"'' 
00 

• O 

o, <til 

• I l 
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. • 1 ~ Hermetically sealed. Metal cased symmetri
cal toroids. 

ll~ 1 .. MQA- 1 thru 14, TQA- 1 thru 14, MQD, 
MOE, ± 1%@ 1 V, 1 kHz. MQA- 15 thru 20. TOA- 15 thru 20, 
MQB- 1 thru 12, ± 1% @ 1 V. 500Hz. MOB- 13 & 14, ± 1% 
@ 1 V. 400Hz. 

... "' To complete MIL-T-27C Specs. Mil Type 
TF4RX20YY. See pages 86, 87. 

MQB CASE 

LenRth 
Widfh 
Height 
Mount ing 
Screws 
Cutout 
Uni t Weight 

Type No 
MQB·1 
MQB-2 
MQB-3 
MQB-4 
MQB-.5 
MQB-6 
MQB-7 
MQB-8 
MQB·9 
MQB-10 
MQB-11 
MQB-12 
MQB·13 
MQB-14 

I 

MQB TYPES 
Inductance ma DC 

Max 
OCR n 
+ 20% (0 DC) 

10 mhy 400 .3 
30 mhy I 250 .9 
70 mhy 170 2.2 

120 mhy 120 3.6 
.5 hy 60 16 

1 hy 40 28 
2 hy 30 64 
3.5 hy 22 101 
7.5 hy 16 230 

12 hy 11 373 
18 hy 9 463 
25 hy 8 680 
40 hy 6 1075 
60 hy 4 I 1670 

Mll li!• PUI S I ffi' 

w UTC. MOO U!iiTS 

lf:ffffHflJl. 
l'i -so -•o -zo o zo •o &o eo 100 120 
.. DEGREES • CE'ITIGRAOE 

"" 

HIGH Q INDUCTORS 

... t.. I TQA similar to MQA but centertapped 
lor osc illator applications. impedance matching. etc. Maxi
mum Q approximately 5 kHz. MOD maximum Q approxi
mately 50 kHz. MOB maximum Q approximately 3 kHz. 
MOE maximum Q approximately 7 kHz. 

_ P 'R ~ All from - 55" to + 105" 
C. MQA & TQA, less than 1% . MOB, ± 1.5%. MOD, ±.5% . 
MQE, ± 1% . 

MQE CASE 

Length 
Width 
Height 
Mount i ng 
Screws 
Cutou t 
Unit Weight 

Type No 

i-MQE·O 
MQE-1 
MQE-2 
MQE-3 
MQE-4 
MQE-5 
MQE-6 - -
MQE-7 
MQE-8 - 1-

MQE-9 
MQE-10 
MQE·ll 
MQE-12 
MQE-13 
MQE-14 
MQE-15 
MQE-16 I 

1 '/, . .. 
V2" 

P/n " 
~H 

4-40 
'¥1 . .. )( 112" 

1.5 oz. 

MQE TYPES 

Inductance 
(0 DC) 

4 mhy I 

7 mhy I 
12 mhy I 
20 mhy 
30 mhy 
50 mhy 
70 mhy 

100 mhy 
150 mhy 

.25 hy 

.4 hy 
.6 hy 
.9 hy 

1.5 hy 
2 hy 
2.8 

DC MA 
Max. 

160 
135 
100 
80 
65 
50 
40 
35 
30 
22 
17 
14 
12 
9 
8 
7.2 

4 
hy hy ___ r- 5 

104 

100 

" 
I 

• 

..J.....+""C" _I 

~% \1= ... , 
I I ,,. 
I I I ,._. 

~:::~.\' .~::m H~ 
: I 0 

VS AC I DC OtlfAIICI 
Of ..,OE 111£ ~ - ~~J 

-f~ 
_l 

~trt 
<X) i • 
t~Ot~ , + 
" + 
lot 

0 

1 1 l 10 zo lO too zoo lOO " z• 1• 

M 1lli AMH~ lS l~ 

l N q 
g j :~ 
• () "0 .. .0 

+-

OCR !l 
± 20% - .7 

1.2 
2.0 
3.1 -
4.8 
8.0 

12 
17 
27 
43 
69 

102 
160 
266 
385 
555 
850 

67 
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• VARIABLE INDUCTORS 

?AC GING Hermetically sealed. Metal encased. Inductance variation controlled by 
adjustment screw on top of case. Range is covered in soo• rotation. Setting is positive. 
TVC is tapped version of HVC, with taps at 30% and SO% of total turns. 

At)PLJC, t N Oscillators, equalizers, fillers, impedance matching, phase inversion, 
tuned circuits. etc. 

RANG HVC, TVC +200% - 70% of nominal value. HVV vernier adjustment. Variation 
is ±10% of nominal value. 
A11L SPECS To complete MIL-T-27C Specs. Mil type TF4RX20YY. See pages 86, 87. 

TEN P tATU f: STAB l Y At mean inductance, from -ss• C to + 1os• C. HVC & 

TVC: ± 1.5%. HVV: ± 1%. 

HV& & TVC VA/1/DII&TfJ/1',. 
-WIDE RANGE 

HVV VAil/DU&T0/1',. 
- NARROW RANGE 

I 

18 

I~ 

IZ 

9 

6 

0 

/ 
./ 

v ~ 

I~·/~ 

· '~"'" " -........;,( 
/ 1 ~·-~'•o ,_ 

! r-.::....-
~OJ ........ 

I HVC-6 -50 tOO 500 1ft 3K 
-,.-

IOK 

FREQUENCY HERTZ IV APPliED 

- .......... 
MAX AOJ 

O.OEAN A!N_ 

O.O!N AD~ HVC•6 
I 

I 10 
APPliED VOlTAGE AT 1000 HERTZ 

100 

Tapped 
Type Type Min Mean Max rna OCRI! 
No. No. Hys Hys Hys DC ± 20~ 

HVC-1 TVC·l .002 .006 .02 100 .5 

HVC·2 TVC·2 .005 .015 .05 60 1.4 

HVC·J TVC-3 .Oll .040 .II 40 3.6 

HVC·4 TVC·4 .03 .I .3 30 8.6 

HVC-5 TVC-5 .07 .25 .7 20 22 

HVC·6 TVC·6 .2 .6 2 IS 55 

HVC·7 TVC·7 .5 1.5 5 10 141 

HVC-8 TVC·8 1.1 4 11 7 360 

HVC·9 TVC·9 3 10 ~ 30 5 950 

HVC·IO TVC·lD 7 25 70 3.5 2220 
-

HVC·ll TVC· ll 20 60 200 2 5550 

HVC·12 TVC ·12 50 150 500 1.5 15.6K 

Chooslnt Type No.: If frequency 1S above 100Hz, use type providing 
1equoreo 1n<1uctaoce between mean an <I mon. values. 

Ol--r-±-rr--
OSCILLATOR TUNED AMPLIFIER 

-

w UTC HVV UNITS 
~ INDUC TA~CE C>iANG( VS TE " PERATURE 
.. •2 
Xv 
v . .. , 
w"' 
'in: 0 .. ,. 
~~ ·· 

riVPO ~All 
I I I 

1-+-1 I r--
I I I 0 ·2 

:!> - 60 •D · 2D o 20 • o 60 eo ooo o2o 

1.e 

1.l 

t' DEGREES -CENTIGRADE 

MAX AOJ 

1-

MEAN &OJ 

N IH AOJ 

.I 

1K 
F A£0U(NCY 1-t( J;(T Z 

HVV- 1.5 

10 
APPU EO VOlTAC( AT 1000 Mt RTl 

Type Min Mean Max rna 
No Hys Hys Hys DC 

HVV·.006 .0054 .006 .0066 200 

HVV·.015 .0135 .015 .0165 120 

HVV·.04 .036 .04 .044 80 

HVV-.10 .09 .10 .11 50 

HVV-.25 .225 .25 .275 30 

HVY·.& .54 .6 .66 20 
f- - 1-

HVV-1.5 1.35 1.5 1.65 13 

HVV·4 3.6 4 4.4 6 

HVV-10 9 10 11 4.5 

HVY·25 22.5 25 27.5 3 

HVV-60 54 60 66 2 

HVV·150 135 150 165 1.3 

~ 
I I 

PHASING DELAY LINE 

100 

DCR!I 
± 20% 

.44 

1.05 

2.75 

6.80 

17.2 

43 

105 

275 

725 

1770 

4300 

llK 

NV& & IIVV 

( 

TV& 

HVC, TVC, & HVV CASE 

Length 114" 
Width >){," 

Height' 1))," 
Screws 4·40 
Weight 2 oz. 

• Height includes adjustment screw 

...... , .. 
EQUALIZER 
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VARIABLE INDUCTORS 

- VIC VA/11/JUCTQ/1™ - WI DE RANGE 

Rugged die cast case. Induct
ance variation controlled by set screw in side 
of case. Range is covered in 600" rotation. 
Setting is positive. 

RANG + 85% to - 45% of mean value. 

J At mean In-
ductance. from - 55"C. to + 1 05"C. ±3%. 

lb 

12!----~~:::::t._· 

0 d ·~..:.......:::::--r-

1.6 

I I I VIC·IO 
f- MA~ AO:!,.--

ti( AN a.OJ 

"-MI'I AOJ 

I I 
5 I ~ It) 

APP\..·EO VOLTtoG( AT • kl•t 

-,.,....---
-

·-
. 

Type 
No. 

VIC·l 
YIC-2 
VIC-3 
VIC-4 
VIC-5 
VIC-6 
YIC·7 
VIC-8 
VIC-9 
VIC-10 
YIC·1 1 

VI C CASE 

Length 
Wid th 
Height 
Mounting 
Screws 
Cutout 
Weight 

Mean DC 
Hvs. Ma 
.0085 75 
.013 60 
.021 50 
.034 I 40 
.053 35 
.084 30 
.13 25 
.21 21 
.34 18 
.54 15 
.85 12 

I 
I 

I 
I 

I 
.' 

11X," 
1V4" 

1 y,, .. 
~. x •x," 

4-40 
1 X Jh" 
5\12 Ol. 

DCRl! 
± 20% 

.9 
1.4 
2.3 
3.5 
5.9 
9.2 

15 
24 
36 
57 
90 

• 

Type Mean DC DCRI! 
No. Hys. Ma ± 20% 

VIC-12 1.3 10 • 145 
VIC-13 2.2 8 I 233 
VIC-14 3.4 7 370 
VIC-15 5.4 6 I 580 
VIC-16 8.5 5 I 950 
VIC·17 13 4 I 1530 
VIC-18 21 3.5 2350 
VIC-19 33 I 3 1 3570 
VIC-20 52 I 2 I 5820 
VIC-21 83 1.5 9350 
VIC·22 130 1 15.4 K 

• HIGH Q PRECISION INDUCTANCE DECADr---£5---------...., 

~ .. ~ Compact, rugged, die-cast case with control on 
sloping panel. Low capacity, low contact resistance switch. 

0 I Design and experimental work with tuned circuits, 
wave filters, and equalizers. 

r S If'S Special winding techniques plus molyb-
denum permalloy cores provide high Q , excellent voltage, tempera
ture stability, and high self-resonance frequency. 

Inductance values are laboratory adjusted to better than 1% 
precision, with hand-written calibration recorded on base. 

200 
16 0 

120 
60 
40 

0 

f-0 
A ' I 

/ dJ-1 
V AT.04 HY STEP 

I I ~Hl 

I 2 5 10 20 4060 

200 
100 

120 

60 
40 ./ 

L 

VI '\. 
/ I I \ 

bd 1\ 
AT .4HY STEP '\ 

I I I I ~HI 
0 
. I .25 .5 I 2 4 10 20 

100 

60 
60 
40 
20 

0 

Q 

I 2 

/1'\. 
./ 

L o l -4 
AT 30HYSTE ~-

I I Kt1: 

.5 I 1.5 2 

01 CASE 

Lengt h " .... " ................... ...... ... 4Y."' 
Width ....... ............................... 4Y."' 
Height ........ .. ... .. .......... ........... 2Y."' 
Weight ........ ..... ...... .. .. ........... .-2 lbs. 

Type Induct. Optimum Max. ACma Volts RMS 
No. Henries Range kHz Q Max. Ins. Test 

01·1 10 X .01 2-60 200 500 500 

Dl-2 10 X .1 .25·20 200 150 500 

Dl-3 10 X 1 .25-10 200 50 500 

01-4 10 X 10 .2·1.5 100 15 500 

69 

wigfi
Stolen 2 Line Transparent
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• HIGH Q TOROID INDUCTORS 

G Hermetically sealed. Metal cased, symmetr ical 
toroids. 

To complete MIL-T-27C Specs. Grade 4, Class 
R, Life X. See pages 86, 87. 

HilA and HQC CASE 
Diameter ..... .... •.... 11Ko"' 
Height .......... ...... 1)(0" 

Mounting .............. lllo'" 
Screws .................. 6·32 

Cutout ............ ~, x 1Ko" 
Weight .................. 5 oz. 

H QB CASE 
Length ......... - ....... 2V." 
Width .................... H~" 
Height ................ .. 2V." 
Mounting .. 1'){. x 2')(.'1 

Screws .................. 6·32 
Cutout ............ J\0 x l Y." 
Weight ................ 14 oz. 

r r HOA-1 thru 13, HOE: ± 1% !g 1V, 1 kHz. HOA-14 
thru18, HOB: ± 1% @ 1V, 500Hz. HOC: ± 1% ~· 0.1 V, 1 kHz. 

MPC T • s From -ss•c to + 10s•c. 
HOC: ± 1%. HOA, HOB, HOE: ±1.5%. 

HQE CASE 
l ength ..... ........ ..... 1}{," 

~ ..... , 
l .. . 
~-

Width ...................... )4" 
Height .................. l K," 
Mounting ................ ~" 
Screws .................. 4·40 
Cutout .............. )(, x V." 
Weight ............. . 1.5 oz. 

TYPICAL Q CURVES 

10 

10 
• 
0 

I 

I 

I 

• 
0 

fREOVE NCY· HERTZ 

I ~ 

1DC 1ErrE~ 
I i'T i ,~~~ 

~ 

11PICAl l UilE 

\ ~ IU11H IU iltlU C£ 
'I'S At & Ct (JCIIAitOII 
Of't<QA: IIPE u• 11 

I I I I II 
I I l 10 tO 10 100 100 100 I~ II l l 

Mill 14M P!1!5 1 fiiOi 

Type 
No. 

HQA·1 
HQA·2 

HQA-3 
HQA-4 

HQA-5 
HQA-6 

HQA-7 
HQA-8 

HQA-9 

HQA-10 
HQA-1 1 

HQA-12 

HQA-13 

HQA-14 

HOA·15 
HQA-1 6 

HQA-17 
HQA-18 

Inductance 
10 DCJ 

5 mhy 

12.5 mhy 

20 mhy 

30 mhy 

50 mhy 

80 mhy 

125 mhy 

200 mhy 

300 mhy 

.5 hy 

.75 hy 

1.25 hy 

2 hy 

3 hy 

5 hy 

7.5 hy 

10 hy 

15 hy 

I 

I 
I 

I 

FREOUENCY· HER TZ FREOUENCY · HEI>TZ 

INDUCTANCE VS AC & DC EFFECTS 

- 10 
L..J..__..,;..;......__._.J-1.-l.-...1. 

~ I 1 ) 10 10 ~~ I~ 100 )GO 1-. h )~ 

ma DC OCR n 
Max. ± 20% 

400 .5 

260 1.0 

200 1.8 

160 2.3 

130 3.6 
100 5.8 

85 9.1 

65 15 

50 25 
40 38 
35 56 

26 96 

20 154 

16 250 

13 410 

10 I 615 

9 I 74o 
8 I m5 

111! 1UI 4WP[II'[ \ afli 

Type 
No. 

HQB-1 

HQB·2 

HQB-3 

HQB-4 

HQB-5 

HQB·6 

HOB·7 

HQB·B 

HQB-9 

HQB-10 

HQB-11 

HOB·1 2 

Inductance 
(0 DC) 

10 mhy 

30 mhy 

70 mhy 

120 mhy 

.5 hy 

1 hy 

2 hy 

3.5 hy 

7.5 hy 

12 hy 

18 hy 

25 hy 

I 
I 

I 

l -..... ~ ~J-= 
- H - .. f-~ ~ 

fiPICAtCII U C£ ':\ 

tl.: lll&llll ;WC1 U (l -~~ 
<I IC I OC EIC IIWO• r 
01 ··oc· L" IS I I 

I I ~ 10 10 10 100 100 100 " l l I I 

ma DC DCR n 
Max. ± 20% 

410 .3 

240 .9 

170 2..2 

120 3.5 

60 15 

41 27 

30 60 

22 100 

16 220 

11 350 

9 475 

8 680 

Type 
No. 

HQC·l 

HQC-2 

HQC-3 

HQC-4 

HQC-5 

Type 
No. 

HQE-1 

HQE-2 

HQE-.3 

HQE·4 

HQE-5 

I 
I 
I 

12~ 

100 

07~ 

~0 

2 ~ 

0 1--
/ 

...... 

v-['.. 

"" / 

••• 
~00 100 IK 2K 4~ 7K 10 1"120K 

FREOUENCY · HERTZ 

.~ ooo l-+-1-~:::l:;a:=..J---M++-l 
: "1-+-+--!-1_,!.!.. 

~ uJ-:L.~.J....}-~:-YH-\1 - .. 

Inductance 
(0 DC) 

1 mhy 

2.5 mhy 

5 mhy 

10 mhy 

20 mhy 

Inductance 
(0 DC) 

5 mhy 

10 mhy 

50 mhy 

100 mhy 

200 mhy 

ma DC OCR n 
Max. ± 20% 

1350 .26 

850 I .5 

600 1.3 

420 3.0 

300 4.7 

ma DC OCR fl 
Max. ± 20% 

155 1.4 

110 2.5 

50 14 

35 24 

25 53 
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HIGH Q INDUCTORS 

SPECIAL HIGH Q INDUCTORS 
TO YOUR SPECIFICATIONS 

Almost forty years of specialization in high a coils are reflected 
in the permalloy dust toroid, ferrite, and laminated structures 
produced by UTC today. Range is from DC to 400 MHz area. 
Special winding machines and stabilization methods have re
sulted in COilS of superior performance and stability. 
While this catalog lists over 200 stock high a coils, a large 

Flat low frequency 50 hennas inductor only .400 high 
a of 10 at 100 Hz, DCA 2360 ohms. Grade 4. MIL-T-27C. 

00 

"" ~. , ; 1 ~ tt 00 

... ~ } !... 

I •o •• 
-.. 0 f7 \ 

1 0 

1 ~ 1-

0 
H-r h- lt 

10 tOO 1000 
.-llltr®tlrtt Y •"' 

High 0 , 5 millihenries inductor. High 0 In the 10 kHz to 
300 kHz frequency range. Grade 4, MIL-T-27C. Weight 
approximately 1.5 oz. 

Type Mav. 15 m•llihenries temperature stable mductor. 
High a m the 2kHz to 50 kHz frequency range. MIL-T-27C. 
Wt. 14 oz. 

portion of our production is on special coils to customers 
requirements. The units below Illustrate the capabilities of a 
l ew structures among the many permalloy dust, ferrite and 
laminate types produced by UTC. These high a coils are shown 
to indicate to the electronic design engineer some of the pos
sibilities in present special components. 

Type FD, 2 microhenry temperature stable mmiature in
ductor. High a in the 2 MHz to 20 MHz frequency range 
Supplied in either epoxy case (23/ 32 dia x 1/ 2" high) 
Grade 5 or metal case ( 11 / 16 dia x 9/ 16" long) Grade 4 
MIL-T-27C 

Constant 20 millihenries inductor. Inductance variation less 
than 2% from 0.1 to 500 Vat 100 kHz. a at 1 volt 100 kHz 
greater than 100. Case size· 17's O.D x 1 3/16" high. 
MIL-T-27C 

High voltage, constant inductance, tapped inductor. 16 
mlllihennes. 8 kHz. inductance variation less than 1% from 
I volt to 1600 volts. a greater than 40 at 1600 volts. Case 
size : 31

16 x 3'{6 x 2:V4" high. Grade 4, MIL·T-27C. 

71 
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ELECTRIC WAVE FILTERS 

~GENERAL INFORMATION ON ELECTRIC WAVE FILTERS 

72 

Almost 40 years of specialization In selective net
works, from image parameter design to modern network 
synthesis are reflected in the superior performance. 
miniaturization, stability, and reliabilitY of the electric 
wave fitters produced by UTC today. 

Because of the tremendous variation m requirements 
of frequency. band width. Impedance. shape factor. size 
configuration. and o ther special character is tics such as 
envelope delay distor tion, and return loss, UTC's cata
log items are only a portion of the fllters made. Special 
" custom'' oesrgns to customers' specrflcauons 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, te legraph, telemetering, 
multiplexing, carrier elimination and restorat ion. etc 

Technical 

UTC follows the standard method or measurement of 
insertion loss and attenuation as defined In MIL·F· 
18327C. the mili tary specification for fi lters. 

Insertion Loss is defined as the ratio of power deliv
ered to the load before insertion of the filter. to the 
power dehvereel to the load afier insertion of lhe fil ter 

Rs 

E1 
IL in db = 20 log 10 E 

2 

where 

R 5 = Source resistor 

R L = Load resistor 

Eo = Generator voltage- must be maintained constant 
lor all measurements. The generator impedance 
should be less than 10% of the source impedance. 

E 1 - The load voltage with the filter not in the circui t 

E2 = The toad vol tage with the filter In the circui t 

A ttenuation, the relative transmission loss, is meas
ured as the ratio of output voltage tE2) at the reference 
frequency to the output voltage (E3) at the test fre
quency. 

Attenuation in db 

Reference Frequency Is that frequency a t which the 
insertion loss is measured and to which all attenuation 
measurements are referred. In band pass fil ters, the 
reference frequency may be the center of the pass band 
or the frequency at which rnaxrmum output occurs. In 
low pass and high pass fil ters the reference is a fre
quency well within the flat portion of the pass band. 

On stock, UTC uses the center frequency on band 
pass tillers, 1 / 5 of the cutoff frequency on low pass 
filters, and 5 times the cutoff frequency on high pass 
filters. 

Cutoff Frequency is that frequency marking the edge 
of the pass band. The attenuation at the cutoff fre
quency can be any number such as . 1, 3. or 6 db de
pending upon the specification. The LPM's for exam
ple, are specified as 6 db maximum at cutoff frequency. 
while the FLH's are specified as 3 db =: 1 db at cutoff 

Pass Band Ripple is the difference from peak to 
valley of the amplitude response in the pass band meas
ured in db. 

Stop Band is that band of frequencies that the filler 
discriminates against. 

t.Ow PASS f1 Lf £R 

I STOP B AN D ~ ., 
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BAND PIISS FILTER 

STOP BI>.NO STOP 8t>.NO 

IIIGH PI>.SS Fi l TER 

CUI OFI' ~ASS BAND 

FAEOUE"'CY 

Input Impedance Z 1n is the impedance fookmg Into 
the fitter's mput termtnals wtth the filter properly loaded 
at the output termtnals. 

Output Impedance Zout is the Impedance looking 
tnto the filter's output term.nals wllh the proper resistor 
across the mput terminals. 

Netther ot these tmpedances, not to be contused 
wtth source and toad impedances. should be spectfted 
with tolerances unless absolutely necessary. Restricting 
the actual Impedance looKing Into one end or the other 
of a filter may complicate the design. tncreaslng size 
and cost. Adjacent fi tters that are going to be used m 
parallel at their tnputs or outputs. should be so specl
fted In order to obtain umts whose stop band impeel· 
ances are htgh and thus have minimal effect on each 
other For tnstance. adjacent TGT's (telegraph trans
milling filters) may be paralleled on thetr outputs and 
adjacent TGR's (telegraph receiving litters) may be 
paralleled on their Inputs. 

In general. to reduce size and cost ot special filters, 
the user should be careful not to overspecify. The 
maximum amount ot attenuation and npple that can be 
tolerated tn the pass band as well as the minimum 
slop band attenuatton should be specified. The !Iauer 
the pass band and the sharper the sktrt attenuation, 
the more complex the network and the larger and more 
expensive the unit becomes. 

For spectal designs the following information must 
be known. source and load impedances. insertion loss, 
pass band. stop band. operating level, operatmg tem
perature range, and size restricttons. plus any other 
spectaf requirements such as phase matching. Insertion 
loss matchtng. or attenuation matchmg between units, 
envelope delay dtstortion, return foss limits, etc. 

ELECTRIC WAVE FILTERS 

Stnce filters usually contatn many precisely adjusted 
elements and are used in critical applications where 
continued reliable petformance is a necessity, all UTC 
fil ters. both stock and specials. are manufactured and 
guaranteed to MIL-F-18327 See pages 86, 87. 

Units with Identical electrical and mechantcal char
acteristics as stock ttems. except for center frequency 
on band pass !titers. or cutoff frequency on low and 
htgh pass filters. are known as stock specials. For 
example , a band pass filter identical to the BPM senes 
with a center frequency of 2700 Hz would be Identified 
at BPM-2700. a 2700 Hz center frequency band pass 
filter identical to the MNF series would be identified 
as MNF-2 7, a low pass similar to LPM seties with a 
2700 Hz cutoff frequency would be idenltfied as LPM-
2700. 

For Wide Band Pass applications (more than an oc
tave wide) low pass and high pass filters may be con
nected Jn tandem. For instance. the FLH·SOOO In 
tandem with the FHH-200 Will result in an attenuation 
charactenstlc flat within I db from 300 to 4200 Hz. 
approxtmately 3 db at 200 and 5000 Hz, 40 db below 
140 Hz. and 43 db above 6400 Hz. 

For Band Reject applicattons. the BPM band pass 
mtntliltets may be used by connecting as shown on 
page 76, Figure A. The LBP-10, shown on page 83, may 
be also used for band reject application. 

In measuring fillers. precautions should be tak.en 
to be certain that the test equipment does not affect 
the measurement. For instance when the lower stop 
band of a band pass ! titer or the stop band of a high 
pass ftlter is being measured. the apparent attenuation 
may be that of the harmonic output of the generator 
(which may lie in the filter pass band) rather than the 
actual filte• at tenuation at the test frequency. To elimi
nate this problem the use ol a wave analyzer. tf avail
able, or another filter which passes the test frequency 
but rejects Its harmonics is recommended 

Generally, on stock filters, variations of :::20% in 
the source and load impedances will have negligtble 
effect on the attenuation response. FHH, FLH. FLL, FBH, 
BPM. BPH. BMI. & BTl filters may be used with a much 
lower source Impedance and still give satisfactory 
results. 

The nomtnal test level. Eg is 2.0 Volts RMS for all 
stock filters except 0 .5 Volt on the BPM and BML. 1.0 
Volt on the LPM and HPM. 10 Volts on the LLP. and 
115 Volts on the PLF and PLP filters. 

Superior and consistent performance, stability, and 
reliability are achieved through meticulous control of 
all materials and processes during the entire manu
facturing cycle from the first sample to each production 
It Iter 

Engineenng. laboratory, and production facilities are 
available for full engtneering discusston, sampling. and 
large quantity productton to meet special requirements 
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ELECTRIC WAVE FILTERS 

STANDARD ELECTRIC WAVE FILTER SELECTION GUIDE 

BAND PASS 
Center 

Type Freq Band Source Load MIL Operating 
No. Range Width (Ohms) (Ohms) Grade Temp Range Size We1ght Page 

MNF 400 Hz to 5.4 kHz .1: 7.5~G !OK !OK 7 - 55"C to -1 105' c P/16 sq x ~ • h 1 oz 78 
MNFl .35 kHz to 70kHz + 7.5Cilg IOK !OK 7 - 55 C to -1 105"C l V11 sq x ~ • h \IJ Ol 78 
MWF 22 kHz to 70kHz +IS% !OK IOK 7 -55"C to + twc 11, 11 SQ X ~· h Yl oz 78 
TMN 400 Hz to I 7 kHz , 1.su.a lOOK lOOK 4 -55 C to + 105 C II 16 X !9/11 X 2' h 3.5 Ol 78 
TMN- 2.3 kHz to 70kHz j 7.5% lOOK lOOK 4 - 55 C to -t- 105 C 1~~11 sq x I "a • h 1.2 oz 78 
TMW- 22 kHz to 70kHz ~ wr.; lOOK lOOK 4 - 55 c to -+ 105 C 11111 sq x Jl,J • h 1.2 oz 78 
BPM 400 Hz to 20 kHz '" 3"'0 IOK IOK or Gnd 6 - 55 C to + 105 C h sq x 11·, • h 1 oz 76 
BPH 50 kHz to 100kHz + 5% 500 500 6 -ss•c to + 10s c h sq x 1~· h I oz 76 
FBH I. 5kHz 1 octave IOK IOK 6 -55' C to +105 C IY, x2x W h 2.2 oz 75 
FBH 15kHz 1 octave !OK !OK 6 55"C to + 105 c 1 ~. sq x ~ • h I oz 75 
BMI -+-30Hz to 50 Hz ± 3% IOK Gnd 6 -55"C to + I05' C )1/16 X 111/lh X 2~' h 9 oz 80 
BMI 60Hz to 10kHz ± 3% !OK Gnd 6 - 55•c to + 1o5· c Jlfl6 X !11/16 X Jo/& " h 6 oz 80 ..___ 
BT l 60 Hz to 120 Hz ± 3% IOK !OK 6 - SS'C to + 105''C !l!1s X 111/is X 1%" h 6 oz 80 _ .._ 

Jl/ 16 X 111/i• X lo/& • h !._ t BML 400 Hz to I kHz .± 3% 500 Gnd 6 - ss•c to + 105· c 6 oz 80 
TGT 425Hz to 3315Hz ± 42.5 Hz 600 600 6 - WC to + 85 C l~ SQ X 2W h 8 01 79 
TGR 425 Hz to 3315 Hz + 42.5 Hz 600 600 6 - 55 C to + 85 C I ~~ sq x 41,• • h 15 oz 79 
LBP 10Hz ±417ci !OK 10K or 3.3 Meg 6 - 55"C to + 105 c 2 lf~& X 2~'1& X 2~ • h J•,. lbs 83 
PLP ..., 400Hz ± 25Hz 115 v hne 1000 - 55"C to + IOS c 311ft, X 4YI& X 4\17" h 61•1 lbs 83 

BAND REJECT 

Type Freq Source load MIL Operating 
No. Range (Ohms) (Ohms) Grade Temp Range Size Weight Page 

BPM 400 Hz to 20kHz !OK IOK 6 - we to+lOSOC ~ sq x lW h I oz 76 
LBP 10Hz !OK SOK 6 - 55 C to +105' C 21/ 16 X 21/ai X 2\17" h lllc tbs 83 

LOW PASS 

Cutolf Source 
Type Freq & load Operating 
No. Range (Ohms) Grade Temp Range Size Weight Page 

LPM -1- 6kHz to 15kHz !OK 6 - 55 c to -1 105•c ~ sq x 1 ~· h I oz 71 
LPM 200 Hz to 5 kHz !OK 6 55"C to-! l05' C l sq x IW h 2Yc oz 77 
FLH 600Hz !OK 6 - 55•c to + 105•c 2 SQ X ~ • h 2\11 Ol 75 
FLH 5kHz 10K 6 - 55 C to + 105 c l \/1 X2 ll ~ " h 2 oz 75 
FLL-..- 3.5 kHz to 18kHz 600 6 - 55 C to +105~C 2sqx 11 .h 21/z oz 75 
FLL 50 kHz 600 6 - 55 c to + los•c ln x2xta•h 2 oz 15 
LMI 150 Hz to 10 kHz !OK 6 - 55 C to + 105 C Jl/16 X Jl1/l6 X 1s1a• h 6 oz 81 
LMI 50 Hz to 100 Hz lOK 6 55 C to + I05' C l¥16 X 1111\6 X 2111 h ~9oz 81 

500 Hz to 12 kHz 600 6 - 55 C to + 105"C Jlta6 X Jl1/a6 X 2\17• h 9 oz 81 
10 Hz to 15 Hz lOOK 6 - 55 C to -r i05°C 21ft6 X 21116 .It 31/a • h - 1\11 lbs 83 
425Hz 115 V hne 4 

50011 Load 
- 5s•c to + 105•c 41fa6 X 5'1t6 X 5yz . h 10 tbs 83 

HIGH PASS 
Cuton Source & 

Type Freq Load MIL Operating 
No. Range (Ohms) Grade Temp Range Size Wei&ht Page 

HPM 500Hz to 4 kHz !OK - 55 C to -r 105' C } X l X J~1 • h 2Y. oz 17 .... 
FHH 200Hz IOK - 55 C to + lOSOC 2sqx W h 2\17 oz 75 
HMI 50 Hz to 3kHz IOK 55 C to ~ 105 c l'l't6 X 111116 X 2~ • h 9 oz 82 
HML 40Hz to 1kHz 600 - 55 C to + 105 C l'l'16 X I llf l6 X 2~ . h 9 oz 82 
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TM 

FL..A.TS - LOW PASS, BAND PASS, HIGH PASS 

Flat metal case. Shoelded to reduce hum 
pick-up. Hermetically sealed. Straight pin terminals. 

t.~ To complete MIL-F-18327C Specs. Grade 6, 
Class R, Life X. See pages 86, 87. 

Filters with other frequencies than shown can be sup
plied on special order. 

cD 10 
0 

' .... 
Ill 20 
z 
0 
~ 
Ill lO .... 
cr 

40 

. I 

Type 
No. 

FLH-600 
FLL-3500 

FLH-5000 

FLL-18000 
FLL-50000 

Type 
No. 

FHH-200 

LOW PASS 

Mil Type FR6RXIIYYI 

Source Pass Band db 
I& Load n (lass than 1) (3 ± 1 ) Stop Band Case 

I !OK DC to 450Hz 600Hz 40 db above 800Hz FP·A 

600 DC to 3kHz 3.5 kHz 40dbabove4.5 kHz FP·A 

!OK DC to 4.2 kHz 5kHz 43 db above 6.4 kHz FP·B 

600 DC to 15kHz , 18kHz 43 db above 23kHz FP·A 

600 DC to 42 kHz 1 50 kHz 43 db above 64 kHz FP·B 

BROAD BAND PASS 

HIGH PASS 

Mil Type FR6RX33YY1 

Source Pass Band db 

Case 
FP-C 

FP·D 

& Load n (1m than I ) (3 ± I ) Stop Band Case 
10 K 300Hz & above 200 Hz 40 db below 140Hz FP-A 

. 
"' ----t--\g -+----+--

.2 . 5 

.., ., 
n .. 
"' "' -I---

1.0 2.0 5.0 
FREQUENCY-KHZ 

10 20 

0 

10 
cD 

';lzo 
w 
Ill 
Z30 
0 
g,40 
w 
cr 50 

60 

~0 100 .2 .5 

ELECTRIC WAVE FILTERS 

z.s<l _j 
i 

•· • !iO 

I I 
$1~ OUHi• 

FP·A 
i MIGH ;WT:2.~ 0Z 

·- $•H 
...... "! f 

I _ $C 

... -i 
I 

OUI$ 

FP·B 
lHIGtHWT!IOZ 

FP· C 
lHIGH; WT:Z.ZOZ 

C CAst 
0 0 

FP-0 
iHo<i+i; wr: 1.1 oz 
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ELECTRIC WAVE FILTERS 

• MINIATURE FILTERS - BAND PASS, HIGH PASS, LOW PASS 

76 

At. A GI .,. Hermetically sealed. Standard MIL 
metal cases. Straight pin terminals. Shielded to reduce 
hum pick-up. 
, I " . To complete MIL-F-18327C Specs. 
Grade 6, Class A, Life X. See pages 86, 87. 

D D $S Af'P&.ICA- ON 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. 

BAND PASS 

MIL TYPE FR6RX22AF1 

BPM's source10K ohms ; load 10K ohms or grid. 
Grid output gives 2:1 gain. 
NOTE: Special BPM filters with center frequency of 30 
kHz to 200kHz are available with 10,000 ohms load 
only, these have three terminals. 
BPH's 500 ohms source and load 

Center Pass Band Stop Band 
Frequency (less than 2 db) (more than 35 db) 

Type No (Hz) (Hz) Below ( Hz) Above (Hz) 
BPM-400 400 388-412 200 I 800 
BPM-440 440 427-453 220 I 880 
BPM-500 500 485-515 250 I 1000 
BPM-600 600 582-618 I 300 

' 
1200 

BPM-750 750 727-773 375 I 1500 
BPM-800 800 77&-824 400 1600 
BPM-1000 ~o6o 970-1030 500 I 2000 
BPM-1200 1200 1164-1236 600 1 2400 
BPM-1500 1500 1455-1545 750 3000 
BPM-1600 1600 1552-1648 800 I 3200 
BP M·1800 1800 1746-1854 900 I 3600 I 
BP M-2000 2000 1940-2060 I 1000 ' 4000 
BPM-2500 2500 2425-2575 1250 5000 
BPM-3000 3000 2910-3090 1500 6000 
BPM-3200 3200 3104-3296 1600 6400 
BPM-4000 4000 3880-4120 2000 I 8000 
BP M-4800 4800 4656-4944 2400 9600 
BP M-5000 5000 4850-5150 2500 10000 
BPM-6000 6000 5820-6180 3000 12000 
BPM-6400 6400 6208-6592 3200 12800 
BPM-8000 8000 7760-8240 4000 16000-
BP M-10000 10000 9700-10300 5000 I 20000 
BPM-20000 20000 19400-20600 10000 ' 40000 

(less than 3 db) (more than 40 db) 
BPH-50000 50000 47500-52500 25000 100000 
BPH-100000 100000 95000-105000 I 50000 200000 

~l r-i . f 
\ . \ . . 

1 ' I _\ v 

I 1/\ \ 
zo ~ tOO 200 $00 

HERTZ KILOHERTl 

IOKO 

ru~ 
-=- FIG .A 

CONNECTIONS FOR 
BAND REJECT APPLICATIONS 

BAND REJECT 

BPM units are designed for both band 
pass and band reject applications. For 
band reject connect as in Fig A above. 

TYPICAL BAND REJECT RESPONSES 

"' " 

BAND PASS 
TYPICA~ NOIIMALI2ED BPM RESPONSE 

. 3 ,4 .6 .7 .8.9 I 2 
o r-;-T-r+~Wrr~mm~ 

FREOUENCY Ft fc 

TYPICAL NOflM.ALIZEO BPH, RESPONSE 
.~ . !1 , 6 ,7 ,8 ,9 I 2 3 

~2o r-+-r;-h~~~~~~ 

"' % 

~3o r-+-r;~HH~~~~~ 
~ 

FREQUENCY FI Fe 
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ELECTRIC WAVE FILTERS 

MINIF1LTER 1
/ol SERIES 

Type No 

HPM·500 

HPM-1000 

HPM-1500 

HPM-4000 

HPM and LPM 
case (MIL AG) 

1 X 1 X 1 y.~ 
Weight.. .... 2 Y. oz. 

HIGH PASS 

MIL TYPE FR6RX33AG1 
HPM 10K ohms source and load 

Pass Band 
(less than 6 db) 
(Hz) & above 

Stop Band 
min db@. (Hz) 

500 30 I 
333 

40 I 250 

1000 30 i 667 
40 500 

I 

1500 30 1005 
40 : 750 

I 

4000 30 I 2680 
40 I 2000 

TYPICAL NORMAL I ZED liPM RESPONSE 

. Z .3 , 4 .5 .6 .7 .8 .9 I 2 3 4 5 
0 I--

10 

~ 

I 
20 

3D 

IJ 
v 1- ..... 

40 

50 
0.5 .67 LO 5 

FREQUENCY F/Fc 

BPH and BPM c:ue 
a. LPM·6000 or hi&her 

(MIL AF) 
~ X ~ X lY." 

Weight .......... l oz. 

LOW PASS 

LPM's BELOW 6000 MIL TYPE FR6RX11AG1 
LPM-6000 & ABOVE MIL TYPE FR6RX1 1AF1 

All LPM's 10K ohms source and load 

Type No 
LPM-200 

LPM-300 

LPM·500 

LPM-1000 

LPM-1500 

LPM-2000 

LPM ·3000 

LPM·5000 

LPM·6000 

LPM·BOOO 

LPM-10000 

LPM-15000 

Pass Band 
(less than 6 db) 

DC to· (Hz) 
200 

I 300 

500 

1000 

1500 

2000 

3000 

5000 

6000 

8000 

10000 I 
15000 

Stop Band 
min db @. ( Hz) 
30 ~~ I 40 
30 450 
40 600 
30 750 
40 1000 
30 1500 
40 2000 
30 2250 
40 3000 
30 I 3000 
40 4000 
30 4500 
40 6000 
30 i 7500 
40 i 10000 
30 9000 
40 12000 
30 12000 
40 16000 
30 15000 I 
40 20000 
30 22500 
40 30000 

TYPICAL NORMALIZED LP M RESPONSE 

.2 .3 .4 .s .6 .1 .a.9 • 2 3 4 
0 

I[ 
10 

20 

40 

50 "' 
60 

. 2 LO 1.5 2 
FREQUENCY FIFe 

Mil 
Case 
AG 

AG 

AG 

AG 

AG 

AG 

AG 

AG 

AF 

AF 

AF 

AF 

77 
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ELECTRIC WAVE FILTERS 

78 

0 

a> 10 
co 
w 

"' b 20 
a 
"' w 

• TELEMETERING BAND PASS FILTERS 

I AC ~I C All hermetically sealed. MNF and MWF 
units metal cased, epoxy terminal board with pin termi
nals. TMN and TMW units metal cased with plug-in 4 
pin header for Winchester M4S-LS socket 
1'40 t:S The low potential connections (2 & 3 on 
MNF & MWF, B & C on TMN & TMW) are brought 
out to Individual terminals so that input and output may 
be used at different DC potentials if desired. 

TELE-MINinLTER1
M 

f 

ltiL SPEC All to complete MIL-F-18327C Specs. 
MNF and MWF: FR7RX22ZZ1 . TMN and TMW 
FR4RX22YY1. See pages 86, 87. 

I'll ~ NC S MNF and MWF 10K ohms source 
and load. TMN and TMW 100K ohms source and load. 

... E"' LS MNF and MWF filters can be obtained 
with special center frequencies from 400 Hz to 200 kHz. 

f t • 2 

I 

TMN-2.3 t h ru 
TMW-70 

>J),x'K,xl%" 
Weight 1.2 oz . 

•b. 
-~-

MN F-7.35 thru 
MWF-70 

M NF-.4 t hru 
MN F-5.4 

0 
1/1 £- r--+-+1 ~ -+ -- =rU I') I~ 

1 l/1•" Sq. X ll2" hi gh 
Weight 1 oz. 1 1;y17" Sq. X lf.l" high 

Weight '13 oz. 

Leads: .025 Dia. x 1"; type N-2, Gold Plated Nickel, MIL-STD-1276 

t 

TMN-.4 th ru 
TMN-1.7 
• x.xt~1x2" 

Weight 3.5 oz. 

Center 
TYPICAl NORMAL IZEO MNF. TMN RESPONSE TYPICAL NORMALIZE D MWF. TMW RE SPONSE Type 

No. 

Center 
f requency 

(kHz) 
Type Frequency 

. 5 ,4 ,5 ,6 .7 .8 .9 I 2 3 

0 

10 f----1--1--l-HJft'T'i\hi+tlffi 

20 r---l--1--H.Jj 

FREQUENCY FIFe 

~"; .... o .,. .. ::: "' 
.,.. 

"' """ ~ .; 
~ <I'!"':~ N~~ ...; ,..: 

i i~~ ii iii ~ i i i :li :li :li ::t:li :t :li 

'\If ~- t 
f- I I I 

, ] .4 .~ .6 ,7 .8 .9 I 2 3 

0 

40 

"' NOONO 
N *"" 1:P tl"',.... 

; ~iii 
~1 ~ 

I 

MNF-.4 
MNF-.56 
MNF-.73 
MNF-.9S 
MNF-1 .3 
MNF-1.7 
MNF-2.3 
MNF-3.0 

- MNF-3.9 
MNF-5.4 
MNF-7.35 
MNF-10.5 

Type 
No 

at IO•J---t-+t---11-·H~i-r-1-t-----i MNF 
"" ' w 

"' 6 20 t--t-f--1-+f-l .. 
"' w 

MWF 

.4 

.56 
~73 
.96 

1.3-
1.7 
2.3-
3.0 
3.9 
5.4 
7.35 

10.5 

No. 

MNF-14.5 
- MNF-22 
- MNF-30 

- MNF-40 

MNF-70 

MWF-22 
MWF-30 
MWF-40 
MWf-52.5 

M WF-70 

(kHz) 

14.5 
22 
30 
40 
52.5 
70 

22 
30 
40 
52.5 
70 

ATT ENUATION CHA RT 
Pass Band 

Width 
(less than 

3 db) 

±7~% 

± 15% 

Stop Band 
15 db min (!1 ± 25% 
40 db min ~ 1.75 Fe 

.58 Fe 
15 db min €!. ±50% 
40 db min @ 2.5 Fe 

a 

or-/ I A iX Y:~ \ ~~ l~ 
II 

u 1/ 
,~w 

a 

4 

.He 
TMN ±7~% same as MNF 
TMW ± 15% same as MWF 

234681 2 3 4 6 810 20 30 40 6080100 
KILOHERTZ ~llOHERTZ 

NOTE: TMN c urves are equovalent to MNF's of similar frequency. 
Likewise. TMW curves are equivalent to MWF's. 
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ELECTRIC WAVE FILTERS 

e TELEGRAPH TONE CHANNEL FILTERS 

Hermetically sealed. Metal 
cased. Pin terminals to fit subminiature 7-pin 
socket. 

To complete MIL-F-18327C 
Specs. Mil Type FR6QX22YY1 . See pages 
86. 87. 

NC 600 ohms source and load. 

Types 

Pass Band Width 
(less than 3 db) 

( Hz) 

Stop Band Width 
Min db @. (Hz) 

from Fe 
Transmillin& Types 

TGT 
Receivin& Types 

TGR 

± 42.5 16 @ ± 170 

30 (it ± 170 

TRANSMITTING FILTERS 

Center 
Type Frequency 
No. (Hzl 

TGT-425 I 425 
TGT-595 I 595 
TGT-765 765 
TGT-935 935 

--=y=cr,....,-1-=-:1 o=5+-=1~1 os 
TGT-1275 1275 
TGT-1445 1445 
TGT-1615 1615 
TGT-1785 j 1785 

Center 
Type Frequency 
No. (Hz) 

TGT-1955 1955 
TGT-2125- 1-2125 
TGT-2295 2295 
TGT-2465 2465 
TGT-2635 2635 
TGT-2805 I 2805 
TGT-2975 2975 
TGT-3145 3145 
TGT-3315 3315 

.nll).n.n8t!~~~ 
t'\1 C1HD Jf')- N 'Ill 1/J,... , 11\ .... 0\- - --

1 I I I I f I I I 
............ .... ...... ._P.. I>- t- t
CJ OOOCJCJOO O 

8 "' CD q 

N "' 

TGT CASE 
lY, X lY, X 2~~ 

Mtg ... .. l )f, X l X," 
Screws ....... ... 6·32 
Welght .••••.•••• a oz. 

TGR CASE 
l Y, X lY, X 4W• 

Mtg ..... l )f, X 1}{.'' 
Sc rews ••. ..••..• 6·32 
Wei&ht .. ..... . lS oz. 

RECEIVING FILTERS 

Center 
Type Frequency 
No. (Hz) 

--:T~GR:..,-4::-:2,:.5 --+- 425 
TGR·595 595 
TGR-765 765 
TGR-935 935 
TGR-11 05 1105 
TGR-1 275 1275-
TGR-1445 1445 
TGR·1615 1615 

--=yc=R,..,.·1=7a=5-+-=-1=785 

Center 
Type Frequency 
No. (Hz) 

TGR-1955 1955 
T GR-21 ~fh2125 

TGR-2295 2295 
TGR·2465 2465 
TGR-2635 2635 
TGR·28ii5 1-2805" 
TGR-2975 2975 
TGR-3145 3145 
TGR-3315 3315 

~~~~~~ : ~~~~~:~§~!~ 
q.rl...,.~------NNNNNN~~ 
I t 1 I i I I I I I I I I I I I I j 

~~~~~~««««««««~««« 
ooooo co oooo o ~oooo u 

or-~~n~n~~~n~n~~~,~n~~~~~~~rr---, o r-~~"n~~rw~"~~~rWn"~nnrW~;~n~rW~;nnnrW~;~nnrT---, 

TYPICAL 

RESPONSE 
CURVES 

~ 10~~~~~~~~~~~~~~--~ 
I 

"' Cl) 

~20~~~~~~~~~~~~~~--~ 
IL 
Cl) 

~ 30 H-HI+-HI..¥JH-I-lH-IHH-M~+'H--\-~ 

KILOHERTZ 

~ 10 ~1H~~~~~~~~~~~~--~ 
I 

"' ~20~~~~~~~~~-~~~~~--~ 
0 
IL 
Cl) 

~30~~~ .. ~~~~iH~iH~~~---i 

40~~~~~~~~~~~~~~~~ 

0 - ~ 1.~ 2 2.5 3 3.~ 4 
KILOHERTZ 
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ELECTRIC WAVE FILTERS 

• FILTERS-BAND PASS-STANDARD INTERSTAGE and LINE 

80 

Hermetically sealed. Metal case. Spe
cially shielded to reduce hum pickup. 

To complete MIL-F-18327C Specs. Mil 
type FR6RX22YY1. See pages 86, 87. 

BMI and BTl units available from 20 Hz 
to 50 kHz. above 400 Hz smaller size and weight can 
be obtained by selecting BPM units (see page 76). 
BML units available from 60 Hz to 50 kHz. 

BMI. BML and BTl filters have a phase slope 
over the pass band that is essentially linear. For wide 
band pass fillers. 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 attenuation of 35 db at 133 Hz and 6kHz. See pages 
81 and 82 for LMI , LML , HML and HMI units. 

MIL TYPE FR6RX22YY1 
Type No. Source n Load n Gain 

__ BMIJ 10K 

- ---;.B,_M,..='=---L---1----'500 /600 
BTl !OK 

Grid 2:1 
Grid - -+---.:9-=:1--

10K 

Center Pass Band Stop Band 
Frequency (less than 2 db) 

Type No. (Hz) (Hz) Below (Hz) Above (Hz) 

I -
(more than 35 db) 

BMI-30 I 30 29.1-30.9 15 60 
--t--.-. - ~ 

BMI·50 50 48.5-51.5 25 100 
(more thin 40 db) 

BMI·60 60 58.2-61.8 30 120 
BMI·90 90 87.G-93.o 45 ----.- 180 
BMI -100 :b 97.(}-103 J 50 200 
BMI·120- 116.4-123.6 60 240 
BMI·150 150 145.5-154.5 75 300 
BM I-200 200 I 194-206 100 400 
BMI-24-0 - 240 233-247 120 I 480 
BMI-300 300 291-309 150---.-600 
BMI:-coo- 400 388-412 200 - 800 

---' 
BMI-500 500 485-515 250 1000 
BMI-750 750 

0 

727.5-772.5 375- - 1500 
BMI-800 800 776=824 400-- 1600 
BMI -1000 1000 97(}-1030 500 = 2000 
BMI·1500 + 1500 1455-1545 750 3000 
BMI-2000 2000 194(}-2060 1000 4000 
BMI-3000 3000 291(}-3090 1500 6000 
BMI-4000 4000 ~120 2000 8000 
B Ml-5000 I 5000 4850-5150 2500 10000 
BM I·10000I 10000--970G-10300 t 5000 20000 

BML·400 400 1 388-412 1 200 800 
BML-1000 1000 97(}-1030 500 2000 

(more than 35 db) 
BTI -60 60 58.2-61.8 30 120 
BTI-100 100 97.(}-103 50 __.___ 200 
BTI-120 120 t 116.4- 123.6 60 240 

·10 

FILTER CASE M 

Base ...................................... !)(, x l'K'' 
Mtg ................... ............. ...... y. x lY." 
Mtg. Studs (stainless) .................. 6·32 
Cutout .... ... .. .. ....... ~" dia. 
Height ................. .. .. .............. lYe" 
Weight ... ....... ....... .. ...... 6 oz. 

=~::;g } .................. ...21,-2" h., wt. 9 oz. 

rYPICAL NORMALIZEO 8MI, 8ML,8H RESPONSE 
.3 ,41 . 5 .6 .7 .8 .9 I 2 3 

0 

10 t-+-+-11-t-+ttl 

8 
w2ot-,_,_~_,~~~~~ 

"' z 

~ l() I---+-+-1-I'-H-H+t\+H1fH+t ... 
a: 

I'(RlZ 

.97 1.03 
fREQUENCY fiFe 

2 

z s • •• eo :ro 
KILOHERTZ 

-·· 
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ELECTRIC WAVE FILTERS 

• FILTERS-LOW PASS-STANDARD INTERSTAGE and LINE 

I ("' Hermetically sealed. Metal encased. 
Specially shielded to reduce hum pickup. 

To complete MIL-F-18327C Specs. Mil 
type FR6RX11YY1 . See pages 86, 87. 

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 (see page 77). 
LML units available from 500 Hz to 100 kHz. 

LMI and LML filters have a phase slope that 
is essentially linear in the pass band up to .67 cutoff 
frequency. 

Stop Band 
min. db @' ( Hz) 

30 75 
40 100 
30 150 
40 200 
35 225 
40 300 

~--~---.w.--~---3'5--~--~300~--

40 400 
.,;;;--~-~-=--~--.35,..--~----;;600;;;;--

40 800 
35 750 
40 1000 

l ·1000 I 1000 3 
4 

l -1500 I 1500 3 
4 

~M 5 ~ 
0 3000 

l -2000 2000 I 3 
4 

- LM 5 ~ 
0 4000 

l ·2500 2500 3 - LM 5 3750 
0 5000 4 

l -3000 I 3000 3 
4 

~M 5 ~ 
0 6000 

- LML-4000 4000 35 6000 
40 8000 

- LML-8000 +----;8000=---+- 35 12000 
40 16000 

- LML-10000 10000 35 15000 
40 20000 

l M l -12000:--1---:1-::2000=:---!------:35 1~ 
40 24000 

FILTER CASE M 

Base I )(1 x I'){,~ 

Mtg. .... ' • x I ' ..• ~ 
Mtg . Studs (sta.nless) .... 6·32 
Cutout . • ........... Yo~ d oa . 
Height, LM I . .. ...... ..1' 1 " 

Height, LML ............................. 2Y," 
Weight ................... 6 oz. and 9 oz. 
LMI 50 & 100 ........ 2)1,'' h .. wt. 9 oz. 

MIL TYPE FR6RX11YY1 

Type Source 0 l oad n 
LMI 10K 10K 

--l M:+l--:------,5;:-;;;00/600;;;;------!---.5.,;.00c/i.600'=---

"' 0 

0 

10 

20 

w 
"'.10 

~ 
w 
tr 4 0 

~0 

. 2 

60 
.2 

TYPICAL NORMALIZE D L MI, L ML RESPONSE 
. 3 .... 5 .6 .7 ..8.91 2 3 4 

! Ill 
II 

f-

- -

1'\.. 

I.D 1.5 2 
FREOUENCY Fi f e 
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ELECTRIC WAVE FILTERS 

FILTERS-HIGH PASS-STANDARD INTERSTAGE and LINE 

82 

PAC Hermetically sealed. Metal encased. 
Specially shielded to reduce hum pickup. 

IL SPECS To complete MIL-F-18327C Specs. Mil 
type FR6RX33YY1. See pages 86, 87. 

SPECIA <r HMI units available from 30 Hz to 25 kHz, 
for frequency above 500 Hz, smaller size and weight 
can be obtained by selecting HPM units (see page 77). 
HML units available from 30 Hz to 100 kHz. 

Type No. 

HMI -50 

HMI -100 

HMI-200 

HMI-300 

HMI-400 

HMI-500 

HMI·BOO 

HMI-1000 

HMI -2000 

H Ml -3000 

HML-40 

HML-200 

HML-300 

HML-500 

HML-1000 

Pass Band 
(less than 6 db) 
( Hz) & Above 

50 

100 

200 

300 

400 

500 

800 

1000 

2000 

3000 

40 

200 

300 

500 

1000 

I 
T 

Stop Band 
min. db @ ( Hz) 

30 33.4 
40 25.0 
35 66.7 
40 50.0 
35 133 
40 100 
35 200 
40 150 
35 267 
40 200 
35 333 
40 250 
35 533 
40 400 
35 667 
40 500 
35 1333 
40 1000 
35 2000 
40 1500 

30 26.8 
40 I 20.0 
35 133 
40 100 
35 200 
40 150 
35 333 
40 250 
35 667 
40 500 

-

FILTER CASE M 

Base .............................. 1)(, x l'Xo 
Mtg . .. .... .................................... !4 X lY." 

Mtg. Studs (stainless) ............. 6·32 

Cutout ..................................... Yo" dia. 

Height, HMI , HML ........................ 2Y," 

weight .... .. ................................ 9 oz. 

Type Source load 

HMI 10K n 10K n 
HML 500/600 fl 500/600 n 

TYPICAL NO!IMA liZED HMI,HML flESPONS£ 

.z . 3 .4 . 5 . 6 .8 .91 2 3 4 5 

or--i--~~;,HH~~~-

II) 

~20~-4--~~~~~~~~ 

"' ~ 
::; 30 1----1--+-~f.-.J...j....j...J.-.1-.~I-UI-I.J.l. 
UJ 
a: 

FREQUENCY FIFe 
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ELECTRIC WAVE FILTERS 

FREQUENCY FILTERS 
Hermetically sealeo. metal encased. to complete MIL-F-18327C specs. See pages 86, 87. 
NOTE: Other cutoff frequencies available on special order. 

10Hz BAND PASS or BAND REJECT FILTER 

• • tO zo .:IJ lO 

>O I 
4 0 

FREQUENCY HZ 

Base 
Mtg. 

, 10 10 !':1 : zo 
~ 
:30 .. 

• O 
FREQUENCY H7 

MIL FB CASE 

, 
i '' 

., r 
1 "' l 

I 

LOW PASS FILTERS 

MIL FA CASE 

Mig. Stud 
Height 
Weight 

2 )(, X 2 Y,, " 
1W, X 11}{, " 

6·32x ~ 
21h" 

1V• lbs. 

Base 2 1/ 16 x 2 5/ 16"; Height 3~'8"; Wei ght 1'h lbs. 

Mtg. 1 7/1 6 x 1 11 / 16"; Mtg. Studs 6·32; Cutout ~ll X 1". 

TYPE No. LBP-10 MIL TYPE FR6RX22FB1 

At All Applications listed Below: 

SOURCE-10K n ; CENTERFREQUENCY-10Hz 

Appli· 
cation 

Load 
!l 

Terminals 
In· Out
put Com. put 

Pass Band 
!< 3db) 

(Hzl 
Stop Band 

Min. db @ (Hz) 
Type 
No. 

MIL TYPE FR6RX11FA1 

Source 
and 
Load 

Pass Band 
!less than 3dbl 

DC to: (Hz) 

Band lOK 1 2 3 9.6-10.4 30 5 & 20 Pass 
-- LLP·lO I lOOKn 10 

Band 3.3 Meg 1 2 4 9.6-10.4 35 5 & 20 Pass 
1-- -

Band 50K 4 1 3 DC-7 30 10 Reject 14-36K 

LLP·lS 

• 400Hz 115 V LINE FILTERS 

PLF-25 25 Watt US V 400 Hz 

Intended for use on 115 volt 400 Hz line to eliminate harmonic 
distortion. The PLF-25 operating from the 115 volt line into a 500 
ohm load will give 115 volt output at 400 Hz, will be within + 1 db 
from 375 to 425 Hz and will attenuate 800 Hz by 30 db, 1200 Hz and 
higher by at least 50 db. Hermetically sealed. metal encased, to 
complete M IL-F-18327C specs. MIL type FR4RX 11 NB 1. See pages 
86, 87. 

PLP-13 13 Watt 115 V 400 Hz 

Intended for use on 115 volt 400 Hz line to eliminate harmonic 
distortion, reject 60 and 120 Hz, and give zero phase shift at 400 Hz. 
The PLP-13 operating from the 115 volt line into a 1000 ohm load 
will give 115 volt output at 400 Hz, will be within ::!: 1 db from 375 
to 425 Hz. will attenuate 800 Hz by 15 db, 1200 Hz by 45 db, fre
quencies above 1200 Hz by at least 35 db, 120 Hz by 20 db, and 
60 Hz by 30 db. Hermetically sealed, metal encased, to complete 
MIL-F-18327C specs. MIL Type FR4RX22LB1. See pages 86, 87. 

lOOKO 15 

I 

Stop Band 
(more than 40dbl 

(Hz) 

20 

30 

PLF-25 

Base 4~ , x 5'..1 ' ' 
Mt g. 3~, X 41/lo' 
Mtg. Studs V• ·20 x ¥an 
Cutout ·~. x 3 \-\," 
Heights SlhH 
Weight 10 lbs. 

PLP-13 

Base 3 '1-1• x 4~,H 
Mtg. 2 '\-\• X 3~.H 
Mtg.Studs 10·32 x 'h" 
Cutout ·~. x 2\<1' ' 
Heig ht 4'hn 
Weight 6'h lbs. 
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ELECTRIC WAVE FILTERS 
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SPECIAL CUSTOM BUlL T FILTERS 
TO YOUR SPECIFICATIONS 

Almost forty years of experrence in the design and production 
of special filters have resulted in UTC being a first source for 
difficult units. Present designs incorporate a wide variety of 
core structures, winding methods. and capacitors to provide 
maximum performance. stability, and reliabili ty. Stock items 
arc covered on the preceding pages The units illustrated 

• l\ .. 
I \ • 

" 
• f- I lr. 

I 1\ 
"~· t.ASt 

1 Vb. •· .S/16 • 7116 .. . . .. . 

Telemetering low pass filter 560 Hz. Available from 400 
Hz to 70 kHz. ± 7.5% bandwidth flat to 1 db. Attenuation 
greater than 35 db beyond the 2nd harmonic of- 7.5% fre
quency. Impedance 47K ohms. MIL-F-18327C. Wt. 0.8 oz. 

1 ll 1 l~ 

'"(Ill.(~ .. ._. ... HZ 

Twelve Hz band pass filter. From 11 thru 13 Hz attenua
tion less than 2 db. At 7 Hz and at 17 Hz, attenuation 
greater than 40 db. Source and load 50K ohms. MIL-F-
18327C. Wt. 2.5 lbs. 

..... 'i.l . 

Band pass 400 Hz Gaussian filter. Linear phase response 
in pass band. Attenuation 380 Hz to 420 Hz within 0.5 db. 
2nd harmonic down 25 db, 3rd harmonic down 45 db. 
Source and load 5K ohms. MIL-F-18327C. Wt., 0.9 lbs. 

Low frequency band pass filter. From 2 to 3 Hz within 
3 db. At 1.5 Hz and lower, and 4 Hz and higher, greater 
than 30 db. Source and load 10K ohms. MIL-F-18327C. 
Wt. 12o/4 lbs. MA case, 4 x 41}(, x 6". 

below and on the facing page are intended to show some of 
the thousands of special units produced by UTC and to 
provide the equipment engineer with a concept of the pos
sibilities in present special components. Range of frequen
cies on special units Is from DC to 30 MHz. 

I-I· I 
~ . 2 • l 

I' L 
[V . .. . 

Sharp cutoff 49 kHz low pass filter. Stable to .1 db In pass 
band from o•c. to 8S•C. Within 1 db 5 kHz to 49 kHz, 
over 40 db at 56 kHz. MIL-F-18327C; .6 lbs. 

Lumped constant delay line. 15 kHz. Impedance 600 
ohms. Balanced outputs tapped for delays from 27 micro
seconds to 118 microseconds. Delay tolerance ± 1%. 
MIL-F-18327C . 

Constant phase shift band pass filter. 400 Hz. 380 Hz to 
420 Hz within ± 0.2 degrees and within ± 0.5 db. At least 
5 db at 800 Hz, 40 db at 1200 Hz and other harmonics of 
400 Hz. Harmonic distortion less than 0.3%. Source 200 
ohms, load 100 K ohms. MIL-F-18327C. FA CASE, 2}(6 X 
2)(0 x 3Ye ". Wt. approx. 1 lb. 

Crystal filter, 455 kHz. Source 70 ohms. load 5K ohms, 
6 db bandwidth, 11 kHz minimum. Shape factor 60 db 
BW/6 db BW = 1.75/1. Max. ripple 1 db, Wt. 0.5 lbs. 

,. 
., 
., 
. 
. 
. 
• 
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ELECTRIC WAVE FILTERS 

~ SPECIAL CUSTOM BUlL T FILTERS 
~ TO YOUR SPECIFICATIONS 

CAS£ -::' 
1n00 • 1 )18 

High frequency Mini
filters, .33 oz. MIL-F· 
18327C Grade 5. 

Band Pass 
3 db from 
95kHz to 
145kHz. 

Down 40 db 
below 60 kHz. 

30 db above 
375kHz. 

15K ohms. 

I 

I 
! 
~ .. 
~ ,..,. 

I . .. .. 
0 :-r----:---.... 
00 I SfZ[ • •• , .. '( l ,.., ... 

!zo 
~ 
,530 

~40 
"' 

1\ 

\ 

10 30 :.0 10 100 200 

Ultra-miniature low pass filter only 1.4" high. DC to 40 kHz 
wilh1n ± 0.1 db, within 1 db to 60 kHz. 3 db to 70 kHz. 
Attenuation of at least 40 db above 81 kHz. Source and 
load 1 K ohms M IL-F-18327C. WI. 1.2 ounces. 

0 .. 
o•O 

fa) 
:::30 .. 

' :I 
01 o~ •o to 

,-JI£0U(frtC:.' Hl 

One Hz low pass filter. Flat to 1 db up to 0.75 Hz, within 
2 db up to 1 Hz. Attenuation of at least 40 db for frequen
cies above 2 Hz. Source and load 10K ohms. Mll-F-
18327C. WI. 6 lbs. 

~ 

Band reject filters (two shown). The 1050 Hz filter has 
50 db attenuation at center frequency and Is only 3 db 
down at 950 and 1150 Hz. The 12.75 kHz filter has more 
than 100 db attenuation at center frenquency and is only 
3 db down at 10.8 kHz and 15 kHz. Source and load for 
each filler 600 ohms, both are Mll-F-18327C. WI. 0.7 lbs. 

' 

··~ • .--1-1...~. 1.1..1! 
'"lO\KIICl'•llll lotZ 

Low pass filter, 6 MHz. DC to 6 MHz within ± 0.1 db. At
tenuation at least 40 db at 8.5 MHz and higher. Source 
and load 75 ohms. Wt. approx. 8 oz. 

150 kHz 
High Pass 

3 db to 
150 kHz, 

down 45 db 
below • 

85kHz. 
7500 ohms 

150 kHz 
Low Pass 

3 db to 
. 

150 kHz, • 
down ... 
45 db ~ 
above 

250kHz. .. 
1500 ohms. "' .. 

CA! 

&/ZOD • 

I 
\ 

' " ll 
I' 

US(• 

t----+--1"-t· - i. f •l 

-

"""' ·-

Ullra-mm1ature 100 kHz band pass filter only Y•" high. 
Within 3 db 90 kHz to 110 kHz. Attenuation of at least 
45 db at 50 kHz and at 200 kHz. Source and load 10K 
ohms. 

I 
I 

H1gh pass filter, 30 Hz, used to eliminate from the output, 
25 Hz sine wave pulses which control automatic program
ming on audio tracks of music tapes. Flat to 1 db from 50 
Hz to 15kHz, within 3 db to 30 Hz. Attenuation of at least 
35 db from 25 Hz to 20 Hz. Source and load 600 ohms. 
Wt. approx. 6 lbs. Mll-F-18327C. 

6113 

,,, 
,/ 

•0 

£ -~ 

0 

., 

/ 

/ 
v 

,/ 
•oO .. , /"' 

1400 

UTC high 0 discriminators provide exceptional amplifica
t ion and linearity. Values are volts. 11{ ... x 1 =MI" x 3". 

Miniaturized receiving filters, available from 425 Hz to 
3315 Hz. Within 3 db at :::t. 42.5 Hz and attenuation of at 
least 36 db at ± 130 Hz. Source and load 600 ohms. WI. 
approx. ~ lbs. 

85 
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TYPE DESIGNATIONS, 

MILITARY STANDARDS, 

AND QUALIFIED PRODUCTS LISTS 

UTC military products are made to the requirements 
of either MIL-T-27 (transformers and inductors). MIL-F-
18327 (electric wave filters), or MIL-T-21038 (pulse 
transformers). The current revisions are MIL-T-27C, 
MIL-F-18327C, and MIL-T-210386. Each of these speci
fications makes use of its own Type Designation. which 
Is essentially a shorthand description of the item. How
ever, the Type Designation will not fully describe an 
Item without a statement of Its electr ical characteristics 
and, where necessary, a dimensional drawing. There
fore. for ordering purposes, you must specify the UTC 
Part Number in addition to the Type Designation. A 
condensed outline of Type Designations Is presented 
here for your reference. 

Two of these specifications, MIL-T-27 and Mtl-F-
18327, have supplementary documents describing Mili
tary Standards. In these cases the Type Designation is 
suffixed with a three-digit number. This lies the Type 
Designation down to a specific MS drawing. In these 
cases the Type Designation may be used as the part 
number in ordering. 

Each of these three specifications contains a require
ment for qualification and a procedure for obtaining 
qualification by reason of similarity to a qualified part. 
All parts qualified to each specification appear on the 

appropriate Qualified Products List, e.g. QPL-27, QPL-
18327, QPL-21038 If a desired item does not appear on 
the QPL. it still may be qualified by similarity, provided 
the manufacturer has an acceptable similar part quali
fied. Determining factors considered in extension of 
qualification are many and complex. This information 
can be obtained from the manufacturer. 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 UTC has more products listed on the 
QPL • than all other manufacturers combined-exactly 
53.73% of all transformers, Inductors, and filters. 

Copies of the specifications and Qualified Products 
Lists mentioned above may be obtained by manufac
turers from: 

U.S. Navy, Naval Publications and Forms Center, 
5801 Tabor Avenue, Philadelphia. Pa. 19120. 

' Roforonco 10 lhe 101el lfems lislod on Qualified Producls llata: 
(1) MIL-T-27, OPL-27-'18 (transformers and lnduclors-audlo, power, 
and pulse): (2) MIL·F-18327. OPL-18327-20 (flllers: high pass. low 
pass, band pass. band supproaslon, and dual functioning): (3) MIL
T-21038, OPL-21038-13 (transformers, pulse. low power) . 

MIL-F-18327C 
MILITARY SPECIFICATION FOR FILTERS 

(High Pass, Low Pass, Band Pass, Band Suppression 
and Dual Functioning) 

EXAMPLE OF 
TYPE DESIGNATION 

FR 4 R X 11 yy 1 

Component Grade Class 
life 

Expectancy Family 
Case or envelope size and 

mounting Composition 

f11ter lndicat1ve of max. 
operating temper 
ature e.g., 

Des1gner's estimate 
of mean anticipated 
life e.g., 

Two letter code listed in 
spec e.g., 
FA 2-5Jl6x2·lll6x3·1 8 
Stud threads, heights & tol
erances must conform to 

Q 85 c X 10.000 hrs. est. 
R 105' C 

4-Metal Cased 10·55 Hz Vibration Frequency Range 
5-Encapsulated 10-55Hz Vibration Frequency Range 
6-Metal Cased 10·2000 Hz Vibration Frequency Range 
?-Encapsulated 10-2000 Hz Vibration Frequency Range 

spec. 
YY non std. metal case 
ZZ encapsulated or molded 

Refers to apphca 
l ion e.g. 
II low Pass 
22 Band Pass 
33 High Pass 

1- LC 
2 Crystal 
3 Other 

nlcctromechanlcal 
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MIL- T- 27C 
MILITARY SPECIFICATION FOR TRANSFORMERS AND INDUCTORS 

(AUDIO & POWER) 
EXAMPLE OF 

TYPE DESIGNATION 

TF 4 R X 01 
life 

Component Grade Class Expectancy Family 

All MIL·T-27C 
transformers 
or inductors 

Indicative of 
max. operating 
temp. (ambient 

Two d1git number 
code listed in 
spec. represent· 

plus temp. rise) mg ezch applica · 
e.g., R 

s 
Refers to case material 
and environmental capa
bility e.g., 
Grade 4 Metal cased. 
Max. reliab1hty. Resistant 
to shock, v1hrat1on & the1 · 
mal shock 
Grade 5 Same as Grade 
4 except encapsulated or 
molded 

105 c tion or category 
130 c of transformers & 

mductors 

Des1gner's estimate 
of mean anticipated 
life e.g., 
X 10,000 hrs. est. 

MIL- T-210388 

FA 
Case or envelope 

size and mounting. 

Two letter code listed in spec 
e.g., 
FA 2·5 16 X 2·1 16 X J.1 8 
Stud threads, heights & toler-
ances must conform to spec. 
yy non-std. metal case 
zz encapsulated or molded 

MILITARY SPECIFICATION FOR PULSE TRANSFORMERS 

EXAMPLE OF 
TYPE DESIGNATION 

TP 6 R X 
life 

Component Grade Class Expectancy 

Transformer, 
pulse 

Indicative of max. 
operating tempera 
ture (ambient plus 
temp. rise) e.g., 

Refers to case material and 
environmental capability 
e.g .. 
Grade 6 Metal Cased. 
Max. reliability. Resistant 
to shock, v1br at1on and 
thermal shock. For use at 
high altitudes if required 
Grade 7 Same as Grade 6 
except encapsulated or 
molded 

R- 105 C 
s - 130 c 

Designer's estimate 
of mean anticipated 
life e.g., 
X 10.000 hrs. est. 

1100 B 
Turns Case 
Ratio Style 

One letter code 
representing fixed 
case styl es in 
spec e.g., 
A radia l leads 
C- terminations 
at one end 

Four digit code 
indicating the 
number of wdgs 
and their ratios 
e.g., 

1110 1:1:1 

c 
Case 

Dimensions 

One letter code 
representing fixed 
envelope dimen-
sions 
z other sizes 
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IM Dl E DELIVE y AL IT s 
INDEX AND NET PRICE LIST 

QUANTITY PRICES AVAILABLE ON REQUEST 

TYPE NO. PC TYPE NO PC TYPE NO. PG TYPE HO. f'G TYPE HO. PC TYPE NO. PC TYPE Hn. PG 
A 10 20 8PM·1000 76 CC·110 ?6 OO·T21 li H·l 13 H·113 39 HIT· 1~ 40 
A·11 20 8PM·1200 76 t CYA·1 42 OO·T29 7 H·l 13 H·114 39 H1H50 40 
A·U 20 BPM·1500 76 CYA·2 42 OO·T30 7 H·9 I) H·115 39 HM1·50 82 
A·U 20 8PM·1600 76 CYA·l 42 00·731 l 1 H·10 IJ H·117 39 HMI· 100 82 
A· I& 20 BPM·1800 76 ICYA·4 42 DO·T32 I H· 11 13 H I 18 37 HMI-200 82 
A· II 20 8PM·2000 76 CYA·S 42 DO·T33 7 H·12 13 H·119 40 HMI ·lOO 82 
A·l9 20 8PM·2500 76 CYL·1 ?6 DO·T34 7 H·ll 13 IH·120 40 HM1·400 82 
A·20 20 SPM-3000 76 CYL·2 ?6 OO·T35 1 H·14 13 H·121 40 HMI ·500 82 
A·21 20 BPt.l-3200 76 CVL·l 26 DD·ll& 7 H·15 13 IH·122 40 HMI ·800 82 
A·22 20 BPM·4000 76 CYM 0 26 DO·T37 7 H-16 13 H·123 40 HMI· IOOO 82 
A-23 20 BPM·4800 /6 CYM·I ?6 DO·T38 7 H·11 13 H·1U 40 HMI-2000 82 
A-24 20 BPM·SOOO 76 CYM·2 26 OO·l39 1 H-18 13 H·125 40 HM1·3000 82 
A 25 20 BPM·&OOO 76 CYM·3 26 DO HO 7 H·19A 14 H·126 40 HMI-Spl 82 
A·2& 20 BPM 6400 76 CYM·4 26 OO·T41 7 H-20 14 H·127 40 HMl·40 82 
A·27 zo BPM-8000 76 CYM·5 26 oo.m 7 H·21 14 IH·128 40 HML·m 82 
A·21 i'O BPM-10000 76 CYP-1 26 00·143 7 lf-22 14 H-129 40 HML·lOO 82 
A·lO 21 8PM·20000 76 CYP 2 26 00 l44 1 H-23 14 H-130 40 HML·500 82 
A·l2 21 SPM·Spl. 76 CYP·3 26 DO T45 1 t H-24 14 H·lll 40 HMllDOO 82 
A·ll 21 BTI ·&O 80 CYP-4 2S 00 T46 7 H·25 14 H·1l2 40 HMl·S'I. 82 
A·l4 20 Bl1·100 80 CVP-5 26 OO·T47 7 H 26 14 H·133 40 IHP·122 25 
A·3S 20 Bl1·120 80 011 69 00 141 7 H-27 14 H·1l4 40 HP·123 25 
A·l6 20 BTI·Sp1. 80 01 ·2 69 DO T49 6 t H·lO 12 H-135 40 HPM·500 77 
A·31 20 CAT· IS 26 Oil 69 DO·T50 6 11·31 12 H·136 40 HPM·IDOO 77 
A·l8 20 CAT·20 26 Dl-4 69 00·151 7 H·l2 12 H·131 40 HPM·1500 77 
A·l9 ?0 CAT-25 ?6 01 -TI 10 00·752 7 I H·33 12 H·ll8 40 HPM·4000 77 
A-40 21 CAT·30 26 01·12 10 OO·T53 7 H-35 I? H-141 40 HPM·Spl. 77 
A·41 21 CAHO 26 Ol·ll 10 DO·T54 1 H·26 12 H·142 40 HOA·I 70 
A·42 21 CC-1C 42 01-TS 10 'OO·T255 8 H·37A 12 H·143 40 HOA·2 70 
A·4l 20 CC·1S 42 DI ·T8 10 ' OO·T215 8 H·38 12 H·144 40 HOA·l 70 
A·~4 20 t CC·2L6 26 DI·T9 10 ·oorm 8 H·39 12 IH·145 40 HOA-4 70 
A·4S 21 CG-15 26 OI·TIO 10 ' OO·T218 8 H-40A 12 H-146 40 Hll.l·5 70 

IA·4& 21 l CC·16 26 01 Til 10 'DO·T283 8 H·41A 12 H·141 40 HilA· I 70 
A·47 21 1 CG·19 26 Dl·m 10 ·oo ma 8 H·42A 12 H·148 37 HGA·l 70 
l ·48 21 t CC·20 26 OJ.T20 10 '00·12!1 8 H-45 57 11·149 37 IIGA·I 70 

• 811·250·03 5 t CG-21 ?6 01·121 10 ·oo mos11 8 H-46 57 H 1U 36 HQA-1 70 
'BIT·250-115 5 CG-30 42 OI·T22 10 00·1400 37 H·47 57 H-166 36 HQl-10 70 
'Bil·250 06 5 tCG-31 42 OI·T23 10 OO·T410 37 H·48 57 H-168 36 HQA·11 70 
'811·250·09 5 ICC-32 42 01·125 10 OO·T420 37 11·49 57 H·170 36 HOl·12 70 
'81T 250·14 5 CC·ll 42 01 T26 10 OO·TSH 7 11·50 57 H·111 36 HDA·13 70 
'BIT-250·18 5 CG·34 42 01·727 10 fBH·I 75 11·51 57 H 172 36 HQA-14 70 
' 811·250-20 5 CC·l5 47 01 728 10 f8H·10 75 11·52 57 H·113 36 HOA·15 70 
'81T·250·26 5 tCC·36 42 01 T36 10 FBH·Spl. 15 H·S3 57 H·t14 36 HOA·16 70 
'811·250·30 5 CC·40 fo2 OI·T37 10 f£·.01 64 H·54 57 H·194 39 HQA·11 70 
'81T·250·36 5 CC·44 42 01 Tl8 10 f£·.02 64 11·55 57 H·195 39 HQA·18 70 
'81T·250·40 5 CG·45 42 01 T41 10 fE-.05 64 H·56 57 11·196 39 HQ8·1 70 
'811·250·48 5 CC-48C 47 OI·T43 10 FE·. I 64 H-57 57 IH·197 39 HOB·2 70 
'BIT-250·56 5 CC·SIAX 26 01 T44 10 fE ·.5 64 H-58 57 H·198 39 HOB·l 70 
'BIT-250 60 5 CC-S3lX 26 OI·TSI 10 H· l 64 11·60 58 H 219 13 HQB·4 70 
• 811·250·&4 5 I CC:·59AX 26 01·152 10 fE·2 64 H·61 58 H·220 13 H08·5 70 
'BIT-250·70 5 CC·100 42 01 T5l 10 FHA 5 12 H-62 58 H·221 13 HOB· I 10 
'BIT·250·90 5 t CG·101 42 01 -1204 II fHA· IO 12 11·63 58 1H·222 13 HQB-7 70 
'BIT·P21 55 CG-102 42 01·1208 II FHA· IS 12 H·&4 58 H·224 IJ HQB-8 70 
'Bil·P22 55 1CC·10l 42 OI·T212 II fHl25 12 11·&5 58 H·m 13 HQ89 70 
'81H2l 55 CG·I04 42 01 T216 II fHH·200 75 11·66 5~ H·280 14 HOB 10 70 
'BIT·P24 55 CG-105 47 01 ·1225 II FHH·Spl. 75 11·67 58 H·281 14 HOB-II 70 
'BIT P25 55 CC-108 47 01 ·1230 II FHI·3 12 H·68 58 H·212 14 HOB 12 70 
'BIT·P26 55 CC-109 42 01·1235 II fHI ·7 12 H-69 58 H·283 14 HOC·l 70 
'BIH27 55 CC-111 42 DI ·T240 II fHI-11 12 H·7D 36 H·284 14 HQC·2 70 
'81T·P28 55 CC-112 47 01 7245 11 fl-.04 64 11·11 36 H·286 14 HOC·3 70 
'81T·P29 55 t CC-113 42 OI ·T250 II Fl -.1 64 H·12 36 H·290 14 HOC·4 70 
'BIT·PlO 55 CC·120 42 01 ·7255 II fl-. 25 64 H-73 36 H·291 14 HQC·5 70 
'81l·P31 55 CG-121 42 01·7260 II fi·.S 64 H-74 36 H·295 14 HQE-1 70 
'BIT·Pl2 55 CC-122 42 OI ·T265 11 fl·l 64 H·75 36 IH·300 36 HOE-2 70 
'81T·P33 55 CC-124 42 OI ·T270 II fl·4 64 H·76 36 H-461 57 HOE-l 70 

BM1·30 80 ICG·125 42 OI -T273 II fLH·&OO 75 H·11 36 11·501 57 HOE-4 70 
BMI·50 80 CC·126 42 Ol·l216 II fLH ·5000 75 t H-18 36 H·5l1 57 HOE·S 70 
BMI·&O 80 CG·131 26 OI ·T278 II flH·SPI. 75 H-79 36 H·561 57 HYC·1 68 
BMI 10 80 CG-132 26 OI-T283 11 fll·l500 75 H·BO 38 11·611 58 HYC·2 68 
BMI·IOD 80 CG·13S 26 OI·T2U II fll-11000 75 11·81 38 11·641 58 HYC·l 68 
81111· 120 80 CC·134 2Ei 01 -TSH 10 fll-50000 75 H·82 38 11·611 58 HYC·4 68 
BM1·150 80 CG·135 26 OI·T200SH II fll·Spl. 75 H·U 38 H·915 32 HYC·5 68 
BM1·200 80 C&-136 26 OO·TI 7 f0·.1 64 H·84 ~8 H·l25 32 HYC·& 68 
BMI·240 80 CG -137 26 DO T2 7 f0·.5 64 t H·85 38 H·935 32 HYC·7 68 
BMI·lOO 80 CG -140 26 DO·T3 7 f0·1 64 H·86 18 11·965 32 HVC·I 68 
8MI·400 80 CG·141 26 DO·T4 7 f0·2 64 H·87 38 1 HA-100 ?4 HVC·9 68 
BM1·500 80 CC·2l3 26 OO·T5 1 f0·5 64 H·89 38 HA·IDOX ?4 IIVC·IO 68 
SMI-750 80 CC·2l5 26 OO·T6 7 f0· 10 64 11 ·91 38 HA· IDI 24 HYC·Il 68 
BMI·IOO 80 CC·300W 42 DO·T7 7 FT·I 44 H·92 38 HA·IDIX 24 HYC·12 68 
BMI· IOOO 80 CG·301W 42 00·78 6 fl-2 44 H·93 39 HA·103A ?4 HVV-.006 68 
81111 ·1500 80 CC·302W 42 00·79 7 fT·l 44 H-94 32 t HA·104 24 HYY·.015 68 
BM1·200D 80 CC·303W 42 OO·T10 7 fl·4 44 H·95 32 ! H4· 105 24 HVV-.04 68 
BMI·3000 80 tCG·l04W 42 DO· Til I ff.5 44 H·96 32 HA·IO& 24 HYY·.IO 68 
BMI-4000 80 CG·305W 42 00 T12 7 FT-6 44 H-97 34 HA·107 24 HVV-. 25 68 
BMI5000 80 ICG-306W 42 00·713 7 FT·7 44 H-~8 34 HA-108 ?4 HVY·.5 68 
BMI· IOOOO 80 CG-307 42 OO·T14 7 n .a 44 H·99 34 HA·108X 2~ HYY·1.5 68 
BMI·Spl. 80 tC&·l08 42 OO·T15 1 H· IO 44 H·IOO J4 HA·Ill 25 HYY-4 68 
8Ml·400 80 CG·l09 42 00·116 1 H·ll 44 11· 101 37 HA·I14 25 HYV-10 68 
BML-1000 80 ICG-310 42 DO T11 1 FT· 12 44 H-102 37 t HA·IlOX 24 HYY·25 68 
8Ml·Spl.• 80 tCG-311W 42 00·718 7 fl·ll 44 H·103 37 HA·133 25 HVHO 68 
BPH·SODOO 16 CG-312 42 00 l19 1 FT·I4 44 11·104 )7 HA-1:4 25 HYY-150 68 
BI'H 100000 76 CG·l15 42 00 720 7 FT-15 44 H-105 36 HA·135 25 ILAB·S IS 
BPH·Spl. 76 CG·316 42 DO T21 1 FT· 16 44 H·106 36 Hl·136 25 LAB·10 15 
BPM·400 76 CC·333 26 OO·T22 7 H·1 13 H·107 36 I HA·137 24 UB·20 IS 
BPI•H40 76 CC·422 42 OO·T23 1 11 ·2 13 H·108 36 HCA·l08 25 LBP· IO 83 
BPM·SOO 76 ICG·428 42 DO·l24 7 t H·l 13 H·109 36 Hll·l 40 LLP-10 83 
BPM·&OO 76 CG·429 42 00-125 7 H·4 n IH·110W 39 HIT·2 40 llP·IS 83 
BPM·750 76 tCG·431 4? DO 72& 6 H·5 13 H·111W 39 HIT·3 d~ l M1·50 81 
BPM 800 76 CC-433 26 OO·T27 6 H·6 13 H·112W 39 HIT·4 40 LMI•IOO 81 

88 ' HEW PROOUCT t MANUfACTURED WHEN ORDERED 
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D T ELl v 0 IT 
INDEX AND NET PRICE LIST 

QUANTITY PRICES AVAILABLE ON REQUEST 

TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO, PG 

l MI·150 81 MET·410 37 MQ8·12 67 0·15 18 IR·105 44 'S0·18 17 TMN·2.3 78 
lMI-200 81 MET-420 37 MQB·13 67 0·16 18 R·110 44 S0·2P 17 TMN·3.0 78 
lM1·400 81 MEH30 37 MQ8· 14 67 0·17 18 A-111 44 S0·3P 17 TMN·3.9 78 
lM1·500 81 MET-435 37 MOD·O 66 0· 11 18 R·112 44 S0·5P 17 TMN·5.4 78 
LMI·IOO 81 MET·440 37 MOD· I 66 0·19 18 R-113 44 S0·7P 17 TMN-7.35 78 
LMI ·IOOO 81 MET-445 32 MQD-2 66 0·20 18 R-220 44 S0·8P 17 lMN·10.5 78 
lMI-1500 81 MET 455 32 MDD·3 66 0·21 18 t S-2 27 SD·!P 17 TMN-14.5 78 
lMI·2000 81 MET-465 32 MOD·4 66 0·22 18 S-3 27 S0·14P 17 TM N·22 78 
lM1·2SOO 81 MET·475 n MOD·5 66 0·23 18 t s.s 27 S0·15P 17 
lMI·lOOO 81 M(l-495 32 MQD -6 66 0·24 18 S·& 27 S0·11P 17 TMN-30 78 
LMI -4000 81 MH·I 63 MQ0-7 66 0·25 18 T S·8 27 S0·18P 17 TMN·40 78 
LMI·5000 81 MH-2 63 MQE·O 67 0·26 18 S·9 27 SO·CH 17 TMN·52.5 78 
LM I-10000 81 MH·3 63 MQE-1 67 0-27 18 S·10 27 SRC-10 40 1MN·70 78 
LMI·Spl. 81 MH·4 63 MQ£·2 67 0·28 18 S·11 27 SSO· I 16 TMN·Spt, 78 
lMl·500 81 MH·5 63 MQ£·3 67 0·29 18 S·12 27 SS0·2 16 TMW-22 78 
l Ml-1000 81 MH·& 63 M0£·4 67 0·30 18 S·13 27 SSO·l 16 lMW-30 78 
LML-1500 81 MH-7 63 MQ£·5 67 0·31 18 S·14 27 sso~ 16 TMW-40 78 
lMl·2000 81 MH·I 63 MOE·& 67 0·32 18 S· 15 27 SS0·5 16 lMW 52.5 78 
lMl-2500 81 Ml· O 62 M0£·7 67 0·33 18 S·16 27 SS0·5 16 TMW-70 78 
lMl-3000 81 Ml·l 62 MOE·I 67 0·34 18 S·11 27 SS0·7 16 TMW.Spl. 78 
l Ml·4000 81 Ml·2 62 M0£·9 67 0·36 18 S· ll 27 SS0·8 16 t0~-1 66 
l ML·IOOO 81 Ml-3 62 M0£·10 67 0·37 18 S·19 27 SS0·9 16 TOA·2 66 
LMl· IOOOO 81 Ml·4 62 MQE-11 G7 0·31 18 S-20 27 SSO·IO 16 l0A·3 66 l Ml-12000 81 Ml·5 62 MIIE·12 67 O·BR 18 S-21 27 SS0·11 16 
lMl·Spl. 81 Ml·& 62 MQE-13 67 P·l 19 s-22 27 SS0·12 16 TQA-4 66 
LPM·200 77 Ml·7 62 MOE-14 67 P·2 19 S·23 43 SSO·Il 16 TQA-5 66 
lPM·300 77 Ml·8 62 MQE-15 67 P·& 19 S·24 43 SS0·14 16 TOA-6 66 
lPM·500 77 Ml·9 62 MQE·16 67 P·7 19 $-25 43 SS0·15 16 T~·7 66 
LPM-1000 71 Ml· 10 62 MOl·O 65 P-1 19 S·26 43 SS0·16 16 TQA·I 66 
lPM 1501 77 MM·1 63 MQL· I 65 P-9 19 S·27 43 SS0-17 16 TQA-9 66 
LPM-2000 17 MM·2 63 MQL·2 6S P-10 19 tS·28 43 sso 18 16 TOA·IO 66 
LPM·3000 77 MM·3 63 MOl·l 65 t P· 11 19 S-29 43 SS0· 19 16 T~11 66 
LPM-5000 71 MloH 63 MOl·4 65 P·12 19 S.30 43 SS0-20 16 T~·12 66 
lPM-6000 77 MM·5 63 MOl·5 65 P-15 19 S·31 43 sso 21 16 TQA·13 66 
LPM·IOOO 77 MM·6 63 MOM·2 65 P·16 19 S-32 43 SS0·22 16 TQA-14 66 
lPM·IOOOO 77 MM 1 63 MOM·16 65 PF·1 45 S·33 43 SS0-73 16 TOA·15 66 
LPM-15000 77 MM·8 63 MOM·40 65 Pf·3 45 S·34 43 SS0·24 16 TQA·1& 66 lPM-Spl, 77 MNF·,4 78 MOM -300 65 PF·S 45 S·35 43 SS0·25 16 
lS·&l1 23 MNF·.56 78 MOI:ol-600 65 PF-6 45 tS·36 43 SS0-26 16 TOA·11 66 
ls.&l4 23 MNF·.73 78 'MS·1 63 Pf·7 45 S·37 43 SS0·27 16 TIIA·18 66 
lS· IO 22 MNF·.!S 78 •MS·5 63 Pll·5 9 $-38 43 SSO·lP 16 TOA·19 66 
lS· IOX 22 MNF-1.3 78 'MS-10 63 Pll·l 9 S·39 43 SSO·SP 16 TGA·20 66 
lS·12 22 MNf·U 78 ' MS·25 63 Pll· 12 9 S-40 43 SSO·IP 16 TVC-1 68 
lS·12X 22 MNF·2.3 78 •MS·SO 63 Pll·SO 9 S-41 43 SSO 14P 16 TVN 68 

-
lS-HX 22 MNF·3.0 78 •MS·IOO 63 Pll-70 9 S·42 43 SSO·· I5P 16 TVC·3 68 

ILS· 19 22 MNF·U 78 MW ·.05 63 Pll-75 9 S·44 43 SS0·19P 16 TVC·4 68 
l$·21 22 MNF·5.4 78 MW-.10 63 Pll-850 9 S·45 43 SS0·20P 16 TVC·S 68 
lS-25 22 MNf·7.35 78 MW·.25 63 PIP·1 56 S-46 43 SS0·21P 16 TYC·& 68 
lS·26 22 MNF-10.5 78 MW·.S 63 PIP·2 56 S-47 43 SS0·22P 16 TYC·7 68 

I LS·27 23 MNF·14.5 78 MW-.75 63 PIP-3 56 S·48 43 SS0·23P 16 TVC·8 68 lS·30 22 MNF-22 78 MW·I 63 PIP-4 56 S·49 43 SS0·24P 16 
lS·lOX 22 MNF-30 78 MW-1.2 63 PIP·5 56 S-50 43 SS0·25P 16 TVC·9 68 
lS-31 22 MNf·40 78 MW 2 63 PIP·& 56 S·51 43 SS0·27P 16 TVC-10 68 
l$-32 22 MNF-52.5 78 MW-3 63 PIP·7 56 S.S2 43 SSO·CH 16 TVC·11 68 
LS·33 23 MNF 70 78 MW·S 63 PIP-I 56 S·53 43 TCA-425 79 TVC-12 68 
lS·34 n MNf-Sp l, 78 MWF-22 78 PIP-9 56 S·54 43 TGR·595 79 Y1C·1 69 
lS-35 23 NO·. I 62 MWF·30 78 PIP·10 56 S·55 43 TGR -795 79 YIC-2 69 

ILS·40 22 M0·. 15 62 MWF·40 78 Pll'·11 56 S-57 43 TGR -935 79 VIC·3 69 
l$·47 22 M0·.3 62 MWF-52.5 78 PIP·12 ~6 S·58 43 TGR-1105 79 YIC-4 69 
lS·48 22 M0-.5 62 MWF·70 78 PIP-100 56 S·59 43 TG R·1215 79 YIC·S 69 

t lS·50 23 MO·I 62 MWF-Spl. 78 PIP·SH 56 S·60 43 TGR·1445 79 VIC·& 69 
lS·SI 23 M0·2 62 N·583A 41 Plf·25 83 S·61 43 TC R-1615 79 VIC·l 69 
LS·52 23 M0·5 62 N·584A 41 PlP· Il 83 5-62 43 TGR-1185 79 YIC ·8 69 
lS·54 l3 MO 7.5 62 H·585A 41 R·U 44 S-63 43 TGR-1955 79 YIC·9 69 LS·55 23 M0·20 62 N·586A 41 R·15 44 ts-54 43 TGR·212S 79 
l$-5& 23 MO 50 62 N-587A 41 R·1& u tS·67 43 TGR·2295 79 VIC-tO 69 

tlS-57 23 MO 100 62 N·SIU 41 R·17 44 tS·&I 43 TCR·2465 79 Y1C·11 69 
f lS·St 23 MOA 1 66 N·519A 41 A·ll 44 S·70 A) TCR-2635 79 V1C-12 69 

l$.61 23 MQA 2 66 H 590A 41 R·19 u S·71 43 TGR·2805 79 Y1C· 13 69 
tl$-63 23 MQA-3 66 N·591A 41 tR·20 44 S·72 43 TCR-2915 79 Y1C· 14 69 
lS·85 23 MOA·4 66 t N·S92A 41 IR·21 44 S·75 43 TCR·3145 79 VIC· IS 69 
LS·68 22 MQA 5 66 H·593A 41 R·41 45 S·76 43 T&R·3315 79 VIC· 16 69 
LS-140 22 MOA·6 66 N·594A 41 R-42 45 S·17 43 TGR·Spl. 79 VIC·11 69 
LS·141 22 MQA-7 66 N·595A 41 R·43 45 S-78 43 TCH25 79 YIC-18 69 
LS·150 23 MOA·8 66 H·596A 41 R·44 45 S·71 43 TGH95 79 YIC·19 69 
lS·151 23 MQA-9 66 1N·517A 41 R-45 45 S·BO 43 lGl·165 79 VIC-20 69 
l$·656 23 MOA 10 66 N·598A 41 R.46 45 S.81 43 TGT-935 79 VIC·21 69 
l$·&67 2J MQA-11 66 N·59!A 41 R~7A 45 SC-3 45 TeT·1105 79 YIC·22 69 tls-&91 23 NU·12 66 IN &GOA 41 R·48l 45 SC-4 45 TGT-1275 79 

fls-&92 23 MOA 13 66 ' NY·520 35 R~9A 45 SC-5 45 TGT-1445 79 W-18~ IS 
MAS-400 49 MOA-14 66 ' NY-530 35 R·55 44 SMl·lO 17 TGT·1615 79 W·714 15 

IMAS·410 49 MOA· 15 6G •NV-720 35 R-64 45 SO· I 17 TCT·1185 79 W-785 IS 
tMAS·420 49 MQA-16 66 ' NY-730 35 R·12 45 S0·2 17 TGT·I955 79 W·116 IS 
ti14AT·1 49 MQA-17 66 • NY·920 35 R·73 45 S0-3 17 TGT-2125 79 W-787 IS 
IMAT-2 49 MQA·II 66 0·1 18 R-74 45 S0·4 l7 TCT·2295 79 W-788 IS 

MAT·3 49 MOA·19 66 0·2 18 R·75 45 S0-5 17 TGT·2465 79 W-789 15 
tMAT·4 49 MOA·20 66 0·3 18 R-76 45 SO·& 17 TCT-2635 79 W-790 IS 

MAT·5 49 MOB· I 67 0·4 18 R-71 45 S0·7 17 TGT·2805 79 W-791 15 
MAT·& 49 M08·2 67 0·5 18 IR·11 44 SO· I 17 TGT-2975 79 1·848 41 

IMAH 48 11108-3 67 0·6 18 R·7! 44 SO·! 17 l&T·3145 79 t l-849 41 
1MAH 48 MOB-4 67 0·7 18 R·IO 44 SO·IO 17 TGT-3315 79 tz.850 41 
tMAH 48 MQB-5 67 0·1 18 R-81 44 S0·11 17 TGT-s , l. 79 fl-151 41 
tMAT·10 48 MQB-6 67 0·9 18 1R·86 44 S0· 12 17 TMN·.4 78 t Z-852 41 

MAT·II 48 MQB·7 67 0·10 18 R·97 45 SO•IJ 17 TMN ·.56 78 f l-853 41 
tMAHO 48 MO B·I 67 0-11 18 R· 101 44 S0-14 17 TM N-.73 78 fz.l54 41 

MAT-85 48 M08·9 67 0·17 18 R·102 44 S0-15 17 TMN·.96 78 fl·855 41 
MET-400 37 MOB·IO G7 0·13 18 R-103 44 SO· I& 17 TMN·1.3 78 tl-85& 41 
MET·405 37 MQ8·11 67 0·14 18 tR·104 44 $0·11 17 TMN·1.l 78 tz-m 41 
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UTC REPRESENTATIVES 

TRW Electronics 
77 West 3rd Avenue 
Suite 203 
Scottsdale, Arizona 89251 

(602) 947-5791 

Recht Associates 
900 North San Antonio Road 
Los Altos, California 94022 

(415) 941-0336 TWX 910-370-7454 

TRW Western Sales Office 
5410 W. Imperial Highway 
Los Angeles, California 90045 

Transdynamics, Inc. 
P.O. Box 3476 

(213) 673·5262 

San Diego, California 92103 
(714) 298-B215 

Straube Associates, Inc. 
P.O. Box 1649 
Boulder, Colorado 80302 

(303) 443-8600 

Gerber Sales Co., Inc. 
29 Whalley Avenue 
New Haven, Connecticut 065 11 

Hawkins Hutto, Inc. 
P.O. Box 1509 

(203) 777-6279 

501 Park Avenue N. 
Winter Park, florida 32789 

(305) 647·7407 

Millar Electronics, Inc. 
P.O. Box 12137, Northside Stat ion 
3110 Maple Drive, NE, Rm. 110 
Atlanta, Georgia 30305 

(404) 261-6160 

J ) -

John G. Twist Co. 
5222 West Diversey Avenue 
Chicago, Illinois 60639 

!3121 777-2250 TWX 910-221- 1313 

Robert o. Whitesell & Associates, Inc. 
6691 E. Washington Street 
Indianapolis, Indiana 46219 

(317) 359-9283 TWX 810-341-3320 

Robert 0 . Whitesell & Associates, Inc. 
3426 Taylor Street 
fort Wayne, Indiana 46804 

(219) 432-5591 TWX 810-332-1416 

Robert 0 . Whitesell & Associates, Inc. 
3827 South Lafountain Square 
Kokomo. Indiana 46901 

(317) 453·6868 TWX 810·269-1917 

Lorenz Sales, Inc. 
Suite 302 Executive Plaza 
4403 first Avenue S.E. 
Cedar Rapids, Iowa 52402 

(319) 366-0774 

J I 

Robert 0. Whitesell & Associates, Inc. 
3620 Lexington Road 
223 Lex-Manor Bldg. 
Louisville, Kentucky 40207 

(502) 893-7303 

L. D. Lowery, Inc. 
6200 Annapolis Road 
Hyattsville, Maryland 20784 

(301) 773-4977 

I ' 
Gerber Sales Co., Inc. 
44 Baldwin Street 
East Longmeadow, Massachusett s 01028 

(413) 525-3059 

Gerber Sales Co., Inc. 
176 Second Avenue 
Waltham, Massachusetts 02154 

(617) 891·8040 TWX 710-324-1937 

I 
Robert 0 . Whitesell & Associates, Inc. 
25!00 Evergreen Road 
Southfield, Michigan 48075 

(3 13) 358-2020 TWX 810-224-4939 

Robert 0. Whitesell & Associates, Inc. 
Room 214 
Shepard & Benning Bldg. 
St. Joseph, Michigan 49085 

(616) 983-7373 TWX 810-270-3180 

I ' 
Northport Engineering, Inc. 
2027 Grand Avenue 
St. Paul, Minnesota 55105 

(612) 698·3841 TWX 910-563·3674 

l . R. Harry & Associates, Inc. 
13314 South 71 Highway 
P. 0. Box 288 
Grandview, Missouri 64030 

(816) 763-3634 

l .R. Harry & Associates, Inc. 
11722 Studt Avenue, Rm. 209 
P 0. Box 12608 
St. Louis, Missouri 63141 

(314) 872-3183 

~ 

Sob Dean, Inc. 
7\4 W. Clinton Street 
Ithaca, New York 14850 

(607) 272-2187 TWX 510·255-5876 

Comtronic Associates 
370 Old Country Road 
Gartfen City, New York 11 530 

(516) 741-8966 TWX 510-222-7276 

' " l Jl 
Millar Electronics, Inc. 
North Hills Office Maii- Rm. 134 
P.O. Box 17173 
Raleigh, North Carolina 27609 

(919) 787-9564 

I 

Robert 0. Whitesell & Associates, Inc. 
4133 S. Dixie Avenue 
Dayton, Ohio 45439 

(5 13) 298-9546 TWX 810·459-1827 

Robert 0. Whitesell & Associates, Inc. 
1172 W. Galbraith 
Cincinnati Ohio 45231 

(513) S21·2290 TWX 810-465-8330 

Robert 0 . Whitesell & Associates, Inc. 
21 139 Lorain Avenue (Magek Bldg.) 
Cleveland, Ohio 44126 

(216) 333·2585 TWX 810-421-8521 

" Vista Engineering, Inc. 
7966 East 41st Street 
Allstate Bldg. 
Tulsa, Oklahoma 74145 

I 
N. R. Schultz Company 
P.O. Box 156 

(918) 622-1358 

Beaverton, Oregon 97005 
(503) 646-1345 . 

Robert o. Whitesell & Associates, Inc. 
201 Penn Center Blvd. 
Pittsburgh, Pennsylvania 15235 

l. 0 . lowery, Inc. 
1501 Allison Street 

(412) 242..0100 

Harrisburg, Pennsylvania 17104 
(717) 233-0917 

l. D. lowery 
2801 West Chester Pike 
Broomall, Pennsylvania 19008 

(215) 356-5300 

Robert 0. Whitesell & Associates, Inc. 
Professional Bldg. of Bristol 
340 Edgemont Avenu~ Rm. 512 
Bristol, Tennessee 37b20 

(615) 968-4195 

Vista Engineering, Inc. 
1614 South Post Oak Road 
Houston, Texas 77027 

(713) 622-5680 

Vista Engineering, Inc. 
777 South Central Expressway 
Central Exchange Bldg., Suite 6B 
Richardson, Texas 75080 

(214) 235-4547 TWX 910-867-4703 

Straube Associates, Inc. 
RFD !tl Highland 
Box 316 
Morgan, Utah 84050 

I 
N. R. Schultz Company 

(801) 829-6448 

305 !12th Avenue N.E. 
Bellevue, Washington 98004 

(206) 454-5224 

UNITED. TRANSFORMER COMPANY 
DIVISION OF TRW INC. · 150 VARICK ST., NEW YORK, N.Y. 10013 

TELEPHONE: ( 212) 255-3500 TWX: 710-581 -2722 CABLE: ARLAB 

wigfi
Stolen 2 Line Transparent
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