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UNITED TRANSFORMER COMPANY, Division of TRW
INC., with almost forty years of pioneering in the areas
of research, design and engineering assures you quality
and reliability unexcelled in the industry. UTC has In
continuous production the most complete line of stand-
ard items ready for immediate delivery from the factory
or authorized industrial distributor. This, coupled with
UTC's broad capabilities in special (custom built) items,
covers virtually every transformer and filter require-
ment for both military and industrial use.

ENGINEERING The knowledge and experience of the
nation’'s top engineering talent create UTC products.
All designs are fully laboratory proved before being
released for production.

MATERIALS and LIFE TESTING The UTC Material and
Chemical Laboratories analyze and evaluate the mate-
rials employed in all products. Special processes
are introduced as required by material characteristics.
Finished units, as well as insulation systems, are con-
stantly undergoing life tests to provide reliability guides
for present and future designs and manufacturing proc-
esses. The purpose of these tests is to extend the life
of each design to the absolute maximum—usually far
beyond customer requirements.

QUALITY CONTROL The Quality Control Department
coordinates all statistics relating to materials and proc-
esses. All incoming materials are subjected to exhaus-
tive testing, with individual lots of materials separately
isolated in order to afford tight material control
throughout production. Continuous surveillance is con-
ducted to assure conformance of products to all re-
quirements. If discrepancies 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 individual transformer or
filter is tested for its performance at least three times
during successive stages of manufacture. In addition to
this, a substantial 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
for testing to MIL-T-27C, MIL-F-18327C, and MIL-T-
21038B. These facilities are employed for quality con-
trol of production as well as for proving new items.
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THE UTC STORY—QUALITY and RELIABILITY at UTC

Virtually 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 in using the stand-
ardized UTC MIL components for military equipment.
These units can be used in prototypes or full produc-
tion without special tests, costs, or delays. Minor de-
viations from standard units do not affect the original
test validity.

UTC hermetic components are of rugged design with
high safety factors in all characteristics. They are either
metal encased or molded and exceed MIL Specs in
many respects, taking into consideration the most
severe conditions which may be encountered in service.
They are ideally suited for airborne, ground communi-
cations, marine, and missile service.

An increasing number of industrial equipment manu-
facturers, becoming concerned with the reliability of
components in their equipment, are turning to hermeti-
cally sealed components. The necessity for reliability
in industrial service is clear when the cost of an hour's

shutdown of a broadcast schedule or industrial control
system is visualized.

COMMERCIAL and INDUSTRIAL COMPONENTS UTC
non-hermetic lines of components are designed for a
wide range of applications, and have found acceptance
in all types of commercial and industrial equipments.
They are conservatively designed to assure highest re-
liability. Breakdown test voltages are used far in excess
of maximum working voltages. All components are
vacuum Iimpregnated. 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 facilities are available for production of samples
as well as large quantities. 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 industry—twenty times better
than the industry average, based on available informa-
tion.

For every phase of the art of iron core inductive
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.

Printed in U.S.A,
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SERIES DESCRIPTION PAGE
AUDIO TRANSFORMERS & INDUCTORS
General Information .......c.comiini i enirnnnannnaeas 2
Proguet SelEcton BUIAS. o cvanmusieuee dowvism e sl s e s 3
Military Types: Grade 4, Metal Encased
BIT-250 Transistor & flat pack styles .............000euunnn 4 5
DI-T Ultraminiature transformers & inductors ............. 10
DI-T200 Plug-in ultraminiature transformers & inductors ....... 11
DO-T Ultraminiature transformers & inductors ............ 6,7
DO-T200 Plug-in, ultraminiature transformers & inductors ....... 8
FHA Low profile audio transformers ........coceeennennes 12
FHI LOW Drofie TNAUCTIONS s swivssinerise fives shicaes 12
H Transformers & inductors. Full line. Hermetically

sealed, metal encased .................... 12,13, 14
PIL Ultraminiature transistor style units .................. 9
w DMHIEAYY SIANGATAS ... iveesspovivaasssseeiessssisises 15
Military Types: Grade 5, Molded
SML PLIG-N HaRBIOIMBIS i icmaimims v aisem oo sesiieis o 16
SO-P MOICRE WARBIOTIABIS ... . o.oomv v i o S VR a5 & 17
SSO-P Moldea tranglormears ... .. sicasvevesanssssasonsssss 16
Industrial Types: Cased, non-hermetic
A Ultra compact wideband transformers & inductors. .20, 21
CAT High copper efficiency for transistor use............. 26
CG ERON QUATY rANSIONIMBITE: ... o vvo e aiesios e sieisosss s 26
HA Excellent quality audio transformers ............. 24,25
LAB Highest quality for laboratory circuit development ....15
LS Hi-fidelity, highest quality. Broadcast types ....... 22, 23
0 Compact audio transformers & inductors ............ 18
P Octal socket plug-in types ...........coimeurennnns 19
S Popular priced Series .........ccuuiiiiinnnnnnnnns .27
Industrial Types: Open Frame, non-hermetic
SO Flexible lead types .........c.oviuriinnnnnasnnnnns 17
SS0O FIexiDio: [ead TYDOB ..o esii iwodveve i 16
POWER TRANSFORMERS & INDUCTORS
General Information ........ 8 O AR B 0 N 30
Product Selection GUIdEe .........oviieimnene e, 31
Military Types
DO-T400 Ultraminiature power transformers .................. 37
H Hermetically sealed inductors, Grades 4 & 5. .12, 13, 14, 36
H Hermetically sealed trang®brmers, Grades 4 & 5. .32 thru 40
HIT Ultra-shielded power line isoilation transformers...... 40
MAT For magnetic amplifier and other applications ....48, 49
MET For 400 Hz application ......... ... 32,33 & 37
N Military Standard transformers ...........ccoveveenns 41
NV Miniature inverter transformers ...............0.... 35
SRC Precision Scott-T reference ...........ccovuunnn. 40
Z Military Standard Inductors .....c.veeeveivivcsosans 41
Industrial and Commercial Types
A LR COMPACTY .t v paem e nms o n gt & bin s 44 20, 21
CG Transformers & inductors. High quality transistor,

filament and plate types .........ccoiimrereunnnnns 42
FT Channel frame, filament/transistor 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 line adjusting and isolation

RENMONIONE: ;. qvasseaisarisayisTRetaiiire 44, 45
S Popular-priced series transformers & inductors ....... 43
SC Signaling and control transformers .................. 45
MAGNETIC AMPLIFIERS
Product Selection GUIAR: . .....cissvesisvaosessvsiaiveensss 31
MAS High gain, solid state push pull types ............... 49
MAT For servo motors and other applications ....... ...48, 49
PULSE TRANSFORMERS
General Information ........c.ciiiiiinninnnnannenncsceanes 52,53
Product Selecton GUIAe L. ..o s veivnenisissensssssssssssiss 53
BIT-P Metal encased transistor & flat pack types ........ 54, 55
H Molded:

Tube types, transistor types ................. 57,58 .

PIP Metal encased transistor types ......... M o <

PRODUCT

SERIES DESCRIPTION PAGE
HIGH Q INDUCTORS

General Information . ........¢coitinimnenonennasnnansnns 60, 61
Product Selection Guide ................ o R A A AP AR A s TN 61

All MIL except VIC & DI
High Q Inductors—Fixed

rE Toroidal, moldetl ...ciiesiaiinvrserisasrisesrnarves 64
Fl Toroidal, molded .......coiuiiinrnrieenrnrnnanennns 64
FO Toroidal, molded . .....ireriete e 64
HQA Toroidal, Meta] ONCABBT & .o« 5 «.rcus e s m i e sk e 70
HQB Toroidal, metalencased ..............ccciiirrnnenns 70
HQC Toroiral, metal encased . ... ..o venaiaae vl e eV R 70
HQE Toroidal, metalencased ............ e e ey 70
MH TOTOIHAL MOIERH v asvniioniasssenonseenseressess 63
ML Laminated, shielded ............cciiiirreneennnnnns 62
MM Toroidal, molded ........coiiiiiiineueennrnnnnnnns 63
MO Laminated, molded .......ccvesevrcsnsosossasnnsss 62
MQA Toroldal, metalencased ........icieeviiiocsonsonens 66
MQB Toroidal, metal encased .........iciesnciiiisnsminn 67
MQD Toroldal, metal encased ......civesesisssssanosisas 66
MQE Toroidal, metalencased ............coviivvvrrnncan 67
MaQL Laminated, metal encased ..........c.oovuirnnnnnas 65
MQM Laminated, metal encased.............coonnevnunnas .65
MS G ot T T R —— 63
MW TOroldal, MOl ... v owamn smms e s fa assai 63
"TQA Same as MQA, but centertapped ................... 66
High Q Inductors—Variable
HVC Wide range, 4+200%, —70% of nominal value ........G68
HVV Vernier, narrow range =10% of nominal value ....... 68
TVC Same as HVC, but centertapped .......... ..., 68
VIC +85%, —45% of nominal value ...........ccovnun. 69
DI INAUCIBNCS: AOCANESE ... .. voiiesoesinaissssssiess 69
ELECTRIC WAVE FILTERS
GONSTR] INTOTIIRNIEN co.von b w0 mmm o om0 s mw e 8 50006 0,006 AW 72,73
Product Selection Guide ........ccoiiieeeersnssnnnans .
Band Pass
BMI Miniature metal cased. Center frequency range
S0 MDD BHE s oo e m s e a0 e vam i o s 616 80
BML Similar to BMI. Center frequency range 400 Hz to 1 kHz. .80
BPH Ultra miniaturized metal cased, pin terminals. Center
frequency range 50 kHzto 100 kHz .............. . .16
BPM Ultra miniaturized metal cased, pin terminals. Center
frequency range 400 Hzto 20 kHz ................ 76
BTI Similar to BMI. Center frequency range 60 Hz to 120 Hz.80
FBH Flat construction, high frequency ..........ccovvvunnn 75
LBP LOW FPBGURRLY. . i sciies s G s ssieeiaidaios o wials o 83
MNF Ultraminiature telemetering metal cased, epoxy
terminal board. Band Width +7.5% ............... 78
MWF Similar to MNF except Band Width +15% ............ 78
PLP A I 83
TGR Telegraph Tone Channel Receiving .................. 79
TGT Telegraph Tone Channel Transmitting ................ 79
TMN Miniature Telemetering metal cased. Band Width
e I s e e T N S e v e 78
TMW Similar to TMN except Band Width =15% ............ 78
Band Reject
BPM Ultra miniaturized metal cased, pin terminals. Center
frequency range 400 Hzto 20 kHz ................. 76
LBP Lo PTRMIBIIEY e comaen o 60 oo i aet o et e e aowiaiare DS
Low Pass
FLH Flat construction, metal cased with pin terminals.
Cutoff frequency range 600 Hzto S5 kHz ............ 75
FLL Flat construction, metal cased. Cutoff frequency
3500 HZ to 50 KHZ ....v i it ittt inennnnnnanns 15
LLP Low frequency metal case. Cutoff frequency range
0B I 10 P o smvammasae i B e e 83
LMI Miniaturized metal cased. Cutoff frequency range
100 M2 10 10 BHE Chaasnnmn v sl e et i 81
LML Miniaturized metal cased. Cutoff frequency range
TR KRS R AT o o ion bt en ata 8 3 a e AR e 81
LPM Ultra miniaturized metal cased with pin terminals.
Cutoff frequency range from 200 Hzto 15 kHz ....... 77
PLF 00 T BB . oo im0 6 BRSBTS R 83
High Pass
FHH Flat construction, metal cased with pin terminals.
Cutoff frequency 200 HZ .......ccconvensensnssinn 75
HMI Miniature metal cased. Cutoff frequency range
50 Hzto 3 kHz ..... e S 82
HML Miniature metal cased. Cutoff frequency range
U0 Hz o ¥ KHE ..ncviieenn T ——— 82
HPM Ultra miniaturized metal cased with pin terminals.

Cutoff frequency range S00 Hzto4 kHz ............ 77
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The audio transformer is defined by operation over
a frequency band. Originally the audio band referred
to the audible spectrum of frequencies, 15 Hz to 20
kHz. As it was found 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 of an audio transformer are
impedance matching, output, driver, interstage, line,
voice coil, etc. Basic operation information can be
found on page 30 under Theory. The UTC catalog audio
line represents close to 500 commercial and MIL grade
components covering a frequency band from 5 Hz to
250 kHz, at levels of mWs to KWs and ranging in
weight from 1/20 oz to 520 Ibs. Custom designs cover
an even broader range of frequencies and power
ratings.

UTC has broad experience in custom designing
transformers for special applications. Facilities are
available for full engineering discussion to work out
magnetics in early stages of equipment design. Fully
equipped Electronics, Mechanical, and Chemical Lab-
oratories with modern, accurate equipment are avail-
able to aid in the design of custom transformers.

Specifications

More problems are caused by improper transformer
specifications than by any other reason. These prob-
lems typically affect price, manufacture, delivery and
performance. Over-specification causes the price to be
high and unrealistic, and makes manufacturing difficult
and delivery long. Under-specification causes the per-
formance to be inadequate.

Specification control stems from product knowledge
and application understanding.

Catalog Specifications

1) The primary and secondary impedances listed in
the catalog are the rated source and load resistances
between which the transformer's performance ratings
are determined. For instance, a unit rated at 500 ohms
primary impedance and 500 ohms secondary impedance
would yield the rated response limits when the part is
driven by a 500 ohm source and is loaded with 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 of the lower portion of the rated frequency band.

2) A listing of “CT" after the impedance means that
the winding has a termination midway toward the total
winding turns (Center tap).

3) "Split” listing after the impedance rating means
that the total impedance rating shown is composed of
2 separated windings, which when placed in series pro-
duce the larger of the two rated listings. When the wind-
ings are placed in parallel, the smaller of the winding
ratings is achieved (Va of the larger).

4) The maDC rating shows the maximum unbalanced
DC current which can be taken in the winding without
disturbing the rated response limits. 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 part and the allowable heat
rise for the part; the maximum AC power to be handled
also affects 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.

GT'C) GENERAL INFORMATION ON
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This power level is typically measured at 1 kHz with
5% maximum waveform distortion. In some of the prod-
uct lines, this power is measured at the lowest frequency
within the band pass. The DO-T, DI-T and PIL line are all
measured at 1 kHz, while the H series transformers are
measured at the lowest frequency. All other audio
transformer products, because of specific applications,
vary in terms of the frequency at which the maximum
power level of operation is specified.

Custom Specifications

1) Electrostatic & Electromagnetic Shielding

Audio transformers require more shielding, 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 is commonly used between
the primary and secondary of a transformer to reduce
line coupled interference by reducing the interwinding
capacity. This is accomplished by use of highly con-
ductive materials, such as copper, silver or aluminum,
as a wrap around or between the coils of a transformer.

Magnetic shielding is used to reduce radiated type
interference from affecting a transformer. It is accom-
plished by encasing the transformer in a single high
permeability nickel-iron can, or several nickel-iron cans,
depending upon the intensity of the radiation.

2) Balance: Winding, Center Tap, Longitudinal, and
Hybrid.

Many audio transformer applications require two
matched windings or winding halves. Depending upon
the parameters to be compared and the operating con-
ditions, the type of balance required takes on a variety
of names, as mentioned above.

Low frequency winding balance requirements are
generally limited to accurate turns ratios and extremely
well matched DCR's, while high frequency balance
includes balancing of winding capacitances.

3) Insertion Loss and Efficiency

Insertion 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 in the
power transferring device. It is expressed in db.

Efficiency expresses the discrepancy between power

supplied and power delivered. It is expressed as a
percentage.

4) Transformer Phase Shift

A transformer is a series parallel network of complex
impedances and will exhibit phase shift from primary to
secondary as a function of frequency. Because its in-
ductance is non-linear with applied voltage, phase shift
will also be dependent on input voltage level.

5) Reflected Impedance and Return Loss

A transformer can be designed to reflect a specific
impedance (within a reasonable tolerance) under a
particular set of operating conditions. A measure of the
accuracy of 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 is a measure of the degradation of signal purity as it
passes through a device.

By no means have we dealt with all of the terminol-
ogy of audio transformers with regard to specifications.
We have merely touched upon the surface as indicative
of the variety of customer requirements that UTC fre-
quently experiences. Specific requirements for tight
performance characteristics are best discussed with
our engineering department to arrive at practical solu-
tions based on the state of the art.

)



AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

STANDARD AUDIO TRANSFORMER & INDUCTOR SELECTION GUIDE

PRODUCT SIZE FREQ. MAX.
SERIES DESCRIPTION WEIGHT (Nominal) RANGE POWER PAGE
Military Type: Grade 4, Metal Encased
BIT-250 | Ribbon style Kovar leads; compatible with transistor & IC| .04 oz B"dx¥%"h 300 Hz to 80 mW 4,5
flat pack styles. Transformers & inductors. 250 kHz @ 1 kHz
DO-T | Flexible 1% " Dumet leads, Goldplated. Ultraminiature | 1/10 oz 6" d X134 h 300 Hz to 500 mW 6, 7
transformers & inductors for transistor circuitry. 20 kHz @ 1 kHz
DO-T200 | Plug in—TO-5 pattern, Ultraminiature transformers & in-| 1/8 oz 350" d x %" h 300 Hz to 100 mW 8
ductors for transistor style circuitry. 20 kHz @ 1 kHz
DI-T | Flexible 1%" Dumet leads, Goldplated. Ultraminiature | 1/15 oz 46" d x V4" h 400 Hz to 500 mW 10
transformers & inductors for transistor circuitry. 100 kHz @ 1 kHz
DI-T200 | Plug in—T0-5 pattern. Ultraminiature transformers &|1/15 0z 6" dXx3%" h 400 Hz to 500 mW 11
inductors for transistor circuitry. 100 kHz @ 1 kHz
PIL Ultraminiature transistor style unit. Flexible lead bundles, | 1/20 oz %" dx %" h 800 Hz to 100 mW 9
copper, tinned material. Transformers & inductors. 250 kHz @ 1 kHz
H Transformers—Full line of input, interstage & output types| .8 oz to 46" X Yo" X 294" h 30 Hz to IlmWto | 12,13 14
for transistor & tube use. Chopper type transformers. 11b to 11345 x 13346 x 2%2 h 20 kHz 10 mW
Inductors—range from .4 mhys to 450 hys.
FHA Low profile audio unit, straight 1" pin terminals for plug-in | .8 oz 234" x 274," d x %" h | 300 Hz to 100 mW 12
mounting. 20 kHz @ 300 kHz
FHI Low profile inductor, straight pin terminal for plug-in use.| .80z | 2%4" x274;" d x %" h 15 Mhy-64maDC 12
15 mhys to 2.4 hys, to 2.4 Hys-2maDC
W Qualified to Mil Stds. print No.'s MS 90000-1 to 90008-1. | .6 Ibs 154" sq. x 23" h 300 Hz to 2W 15
(Mil Std) | Inputs, interstage & output types. 10 kHz @ 300 Hz
Military Type: Grade 5, Molded
SML | Plug-in input or chopper type transformer, .03 Ibs TAs" X Wea" X %" h 200 Hz to 10 mW 16
20 kHz @ 1 kHz
SSO-P | Transistor & tube type transformers. Input, interstage, | .04 Ibs %" x 8" x%s" h 300 Hz to 100 mW 16
output & inductors. 20 kHz @ 300 Hz
SO-P | Transistor & tube type transformers. Input, interstage,| .05 Ibs “"x1x2%4"h 200 Hz to 250 mw 17
output & inductors. 20 kHz @ 200 Hz
Industrial Type: Cased, non-hermetic
0 Excellent quality compact audio transformers & inductors,| 1oz %"d x 136" h 300 Hz to 1 Watt 18
full range of transistor & tube applications. 20 kHz
P Octal socket plug in style unit. Tube application type. 2 0z 13427 d x 13%4;" h 300 Hz to —8 DBM 19
20 kHz 6.3 mW
A Ultra compact wideband transistor & tube type trans-| % Ib 14" sqx2"h 10 Hz to 5 Watt 20, 21
formers & inductors, hybrids & choppers. 50 kHz
LS Linear standard transformers. Hi-fidelity, highest quality. | 3 Ibs to 25" x 38" x 3%" h 7 Hz to Low level. 22, 23
Tube & transistor types. Includes low dist, high efficiency, | 520 Ibs | to 13" x 15% " x 28" h 50 kHz to 2.5 KW
shielded types, hybrid transformers. Broadcast quality.
HA Excellent quality audio transformers for mixing, matching |2 Ibsto | 11546" x 238" x 38" h 20 Hz to -+ 18 dbm 24, 25
and tube application. Many units are of hum-bucking | 5 Ibs 346" x 3%6" 1 3%4" h 50 kHz to 20 W
| construction.
CG High quality transformers for mixing, matching & tube | % Ib to 15" sqx2%" h 40 Hzto | +28 dbm to 26
circuit applications. 82 Ibs to 7" x12"x9" h 15 kHz 600 W
CAT | High quality transformers designed with high copper | .5 lbs 154" sq. x 2% " h 50 Hz to 5W 26
efficiency for transistor use. 15 kHz
S Popular priced special series of transformers & inductors. | 11b to 134" sq. x 2%s" h 100 Hz to 0 dbm 27
52 bs |to 734" x9%" x 10% " h 10 kHz 250 W
LAB | Highest quality transformers designed for laboratory circuit | 3 1bs to 3" x3%" x 3" 20 Hz to 50 mW to 15
development investigation. Input, interstage & output| 151Ibs | to 5'%4s"” x 5" x 416" 20 kHz 50 W
transformers terminated with solderless lugs for a multi-
plicity of connections for design aid use.
Industrial Types: Open Frame, non-hermetic
SSO | Flexible lead type transformers & inductors for tube & | .02 Ibs 364" X %" X 16" h 300 Hz to 100 mW 16
transistor application. Channel frame available. 20 kHz
S0 Small, broadband type, flexible lead type. Transistor & tube | .03 Ibs 2" X 18" x194" h | 200 Hz to 250 mW 17
types. Channel frame available. 20 kHz
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A COMPLETELY NEW DEVELOPMENT IN TRANSFORMER TECHNOLOGY

PACKAGING 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.

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

Transformers are 7-terminal types, with center-
tapped primaries and split secondaries. When con-
nected in parallel, split-winding secondaries provide
Ya 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.

SFECIALS BIT-250's not found in the stock line will
be designed to customers' requirements:

e Special electrical parameters
e 10 or more leads

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

e Operation to 130°C per MIL Class S.

BIT-250’s
ASSEMBLED WITH FLAT PACK IC’s
ON PRINTED BOARD

NOTES

FREQUENCY RESPONSE + 2db.

300 Hz—250,000 Hz, @ 1 MW Ref.
level

DIELECTRIC STRENGTH  tested
@ 200V RMS

» MIL SPECS  To complete MIL-T-

27C Specs. Metal encased, rugged-
ized, Grade 4, Class R, Life X. See
pages 86, 87

SHIELDING Al units electromag-
netically self-shielded

LEAD MATERIAL  Gold-plated rib-

bon-style Kovar, solderable and
weldable—MIL-STD 1276 Type K

BIT - 250 TERMINATION ADAPTABILITY
FOR PLUG-IN PC APPLICATIONS

ey
""'\I‘-“I\Il. rI| | |

i

A.

BIT-250 stock units are manufactured with Flat
Pack type terminations extending outward.
Terminations may be bent for adaptation to
plug-in applications. 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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™_NON CONDUCTIVE TEST & SHIPPING SUPPORT a:
TO BE CUT FROM UNIT BEFORE ASSEMBLY.
(DO NOT TEAR BY HAND)
+ 010
250 —» . //j’,/"{/f"’"
DIA
DOT
IDENTIFIES
- PRIMARY

a
TEHH.H-Ihb

BIT-250 ACTUAL SIZE

- . éns,unq X.0I6 RIBBON STYLE
MIL.STD. 1276 A TYPE K GOLD PLTD.

WEIGHT - 1| GM,

PATENT APPLIED FOR

TRANSFORMERS
' o | Power Level (Series Turns Ratio
Sec Imp mW for Pri | Conn.) Pri/
BIT-250 MIL Pri (Split Wdg) | 5% Max Dist  DCR | Sec Overall Typical
Type No. Type Imp Series/Par (@ 1 kHz 2 |DCRQ | Pri/Sec/Sec Sec Application
e £ T TP .. .
‘ BIT-250-14 = TF4RX17YY 150 CT 12/3 80 16 1.85 74:13 3.54:1 Output .
BIT-250-18 | TF4RX17YY 300 CT 600/150 80 30 65 14:1:1 1:14 Output or
Matching
BIT-250-20 @ TFARXI17YY 400 CT 400,/100 80 45 45 2:11 K | Matching or
| Interstage
BIT-250-26 @ TF4RXI7YY 500 CT 50/12.5 80 | 58 5.5 6.32:1:1 3.16:1:1 Output
BIT-250-30 @ TF4RX17YY 600 CT 600,150 80 65 65 2:1:1 1:1 Isolation or
| Matching
BIT-250-36 = TF4RX17YY | 1000 CT 1000/250 80 110 = 100 2:1:1 1:1 Output or
Matching
| BIT-250-40 | TFARXI2YY | 1500 CT | 600/150 75 15 | 65 316:111 1581 | Output
BIT-250-48  TF4RXI2YY = 2000 CT 8000,/2000 75 177 | 745 1:1:1 {0 Isolation or
Interstage
BIT-250-56 @ TF4RXI2YY 10K CT 500/125 /5 900 45 892:1:1 4.46:1 Output or
Driver
BIT-250-60 = TF4RXI2YY @ 10KCT = 1200/300 75 500 ' 100 5.78:1:1 2.89:1 Driver
BIT-250-64 @ TFARXI2YY = 10KCT 2000/500 75 900 @160 4.48:1:1 2.24:1 Interstage
BIT-250-70 @ TF4RX12YY 10K CT 10K /2500 75 900 @ 750 2:1:1 111 Isolation or
Interstage
| BIT-250-90  TF4RX12YY 25K CT ) 1000,/250 40 2400 18 10:1:1 5:1 Interstage
INDUCTORS
BIT-250 " Inductance Hys @M  DCRes 1
Type No. MIL Type Connections Min@ 1 kHz 5V DC Q Ratio of Wdgs
i —  ——— . -—-—-—————————-————I
BIT-250-03 TFARX20YY Series 8.6 0 2260 1:1
(2 wdgs) 2.5 2
Parallel 2.4 0 565
63 4
BIT-250-05 TFARX20YY 5.5 0 1000
(1 wdg) 1.5 2
BIT-250-06 TF4RX20YY .80 1 250
(1 wdg) .25 b
BIT-250-09 TFARX20YY Series .60 0 146 11
(2 wdgs) A5 5
Parallel A5 0 37
038 10

FOR FURTHER CHARACTERISTICS SEE NOTES ON OPPOSITE PAGE.




AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

PACHMAGING Hermetically sealed. A UTC pioneered struc-
ture. The bobbin is completely rigid eliminating stress and
wire movement. The turns are circular in shape rather than
square, eliminating turn corner stress and effecting 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.

MIL SPECS To complete MIL-T-27C Specs. Units are fully
ruggedized, hermetically sealed, metal cased to Mil Grade 4,
Class R, Life X. See pages 86, 87.

PERFORMANCE The radically designed UTC DO-T Family
(see pgs. 6 thru 11) transistor transformers provide 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 similar size units now on the market.
These curves show representative performance of all DO-T's
and DI-T's except 200,000 ohm units. 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
DO-T10 delivers 100 mw @ 5% distortion @ 300 Hz.
Identical measurements were made on contemporary manufac-
turers' equivalent, rated at 50 mw (@ 300 Hz. Actual delivered
power was under 1T mw @ 7%2% distortion @ 300 Hz.

FREQUENCY RESPONSE = 3db 300 Hzto 20 kHz.

APFLICATION Units can be used for different impedances
from those shown, keeping in mind that impedance ratio is
constant. Lower source impedance will improve hum bucking
response and level ratings . . . higher source will reduce them.
Units may be used reversed, input to secondary. The fre-
quency response curve on this page is shown to 20 kHz. This
descriptive curve is not meant to be restrictive. Units can be
used at frequencies well above 20 kHz. Satisfactory applica-
tions for frequencies up to and above 100 kHz have been
developed.

PULSE APPLICATION In pulse coupling impedance
matching applications, (when measured with a 30 micro-
segond input pulse voltage wave), typical values for these
transformers are: 5% or less droop, zero overshoot and less
than 10% backswing.

RELIABILITY The exceptional reliability of DO-T family
units, inherent in their unique structure, has been dynamically
proven in the field.

SHIELDING Hipermalloy electromagnetic shield available
from stock for all DO-T family units except PIL.

FREQUENCY-HERTZ
I00 200 400 600 K 20K
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OISTORTION - *4

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

TYPICAL DO-T
PRINTED CIRCUIT
POSITIONING

SPECIALS For indication of possibilities of DO-T Family
units custom built to your special reguirements, see special
DO-T units on page 29.

The stock DO-T Family are Grade 4 Class R 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 of
Class R temperatures. Where the operating temperatures are
above 105° C, the use of Class S insulations will afford greater
life expectancy.

Special units with electrical modifications of changed lead
lengths, modified 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 DO-T ™ LISTING

Type MIL
No. Type

DO-TS0 TF4RX20YY | Series connection: .075 Hy @ 10 rnalDC. .06 Hy @ 30 ma DC, DCR 10.5 ohms
(2 wdgs.) Parallel connection: .018 Hys @ 20 ma DC, .015 Hys @ 60 ma DC, DCR 2.6 ohms

DO-T28 TF4RX20YY | .3 Hy @ 4 ma DC,
15 Hy @ 20 ma DC

DCR 25 ohms

DO-T27 TF4RX20YY [1.25 Hys @ 2 ma DC,
S Hy @ 11 ma DC

DCR 100 ohms

DO-T8 | TFARX20YY | 3.5 Hys @ 2 ma DC,
1 Hy @ 5 ma DC

DCR 560 ohms

DO-T26 | TF4RX20YY | 6 Hys @ 2 ma DC,
1.5 Hys @ 5 ma DC

DCR 2100 ohms

DO-T49 | TF4RX20YY | Series connection: 20 Hys @ 1 ma DC, 8 Hys @ 3 ma DC. DCR 5100 ohms

(2 wdgs.) Parallel connection: 5 Hys @ 2 ma DC, 2 Hys @ 6 ma DC, DCR 1275 ohms
_ — e e e —

FOR POWER DO-T TRANSFORMERS (DO-T400 SERIES) SEE PAGE 37.




AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

TRANSFORMER DO-T"" LISTING

Locating Type MIL Pri. D.C. ma.j Sec. Pri. Mw ) o
Line No. Type Imp.Q in Pri. Imp.Q DCR{ Level* Typical Application
TFARX17YY 80CT = 32 split 9.8! 500 |Interstage or matching or output
100CT | 10 40 split
2 TF4ARX17YY 120CT | 10 3.2 10 500 | Single or PP output
150CT | 10 4
3 TFARX17YY 150CT | 10 12 11 500 |Single or PP output
Loy 200CT | 10 16
4 DO-T13 | TF4RX17YY 300 CT 7 12 20 500 |Single or PP output
_ 400 CT 7 16
5 DO-T19 | TF4RX17YY 300 CT 7 600 19 500 | Output to line or matching
- DO-T30 | TFARX17YY 320 CT 7 3.2 20 500 |Single or PP output
400 CT 7 4
7 DO-T43 [F4 400 CT 8 40 split 46 500 | Interstage or matching or output
i 500 CT 6 50 split
8 DO-T42 | TFARX17YY 400 CT 8 120 split 46 500 [Interstage
B 500 CT 6 150 split —
9 DO-T41 TFARX17YY 400 CT 8 400 split 46 500 | Interstage or output or matching
500 CT 6 500 split (Ratio 2:1:1) also wide pulse
- : . , application
10 DO-T53 TFARX17YY 400 CT 8 4000 CT 46 500 | Input or driver to low noise
500 CT £ 5000 CT transistor
11 DO-T2 TF4ARX17YY 500 3 50 60 100 | Output or matching
o 600 3 60 .
/ 12 DO-T20 | TF4RX17YY 500 CT 5.5 600 31 500 | Output or line to line or mixing
. ~__lor matching
13 DO-T4 TFARX17YY 600 3 3.2 60 100 |Output or matching
WEIGHT 1710 02 14 DO-T14 @ TFARX17YY 600 CT 5 12 43 500 |Single or PP output
— 800 CT 2 16 Boee (e TEL ..
15 DO-T31 | TF4RX17YY g%g E‘TI' g EIE? 43 500 |Single or PP output or matching
Unit locating Key 16 DO-T32 TFARX17YY 800 CT 4 3.2 51 500 [ Single or PP output
Tﬂ:e Located LN 1000 CT 4 4
0. on Line 17 DO-T15 TF4ARX17YY 800 CT 4 12 51 500 | Single or PP output
DO-T1 41 1070CT | 4 16 _
"DO-T2 11 18 DO-T21 | TF4RX17YY S00CT | 4 600 53 | 500 | Output to line
"DO-T3 19 19 DO-T3 TF4ARX13YY %ggg g gg 115 100 | Output or matching
LIS A 50 | DO-T45 | TFARX12YY | 1000CT | 3.5 | 16,000 spiit | 120 | 100 |interstage (ratio 1:2:2) also wide
DbO-T5s 23 1250CT 3.5 20,000 split _ - | pulse application
G018 34 21 | DO-T16 | TFARXI3YY 1000 CT | 3.5 12 71 | 500 |Single or PP output
DO-T7 47 =l 1330 CT 3.5 16 -
"DO-T8 Pg. 6 22 DO-T33 | TF4RX13YY 1060 CT 3.5 3.2 71 500 | Single or PP output
DO-T9 35 . 1330CT | 3.5 4 B
“BO-Ti0 36 23 | DO-T5 | TFARX13YY 1200 2 3.2 105 | 100 jOutput
—a - 24 DO-T17 | TF4RX13YY 1500 CT 3 12 108 | 500 |Single or PP output
DO-T11 39 2000 6T | 3 16 | & P
BOIS S _ 25 | DO-T22 | TFARX13YY 1500CT | 3 600 86 | 500 | Output to line or matching
DO-13:t 4 26 | DO-T34 | TFARXI3YY 1600 CT | 3 3.2 109 | 500 |Single or PP output
DO-T14 14 2000 CT 3 4 ey L
"DO-T15 17 27 DO-T51 | TF4RX13YY 2000 CT 3 2000 split | 195 100 | Isol. or interstage (Ratio 2:1:1)
DO-T16 21 2500 CT 3 2500 split Also wide pulse application
Do- 2. 28 DO-T37 @ TF4RX13YY 2000 CT 3 8000 split | 195 100 | Isol. or interstage (Ratio 1:1:1
%g_::'_:; g: 2500 CT 3 10,000 split also wide pulsagapi‘llicatinn )
= 29 DO-T52 | TF4RX13YY 4000 CT 2 8000 CT 320 100 |interstage
%u};;;—* lg_ 5000 CT 2 10,000 CT Im:ludesﬂuipctrnstati: shield
DO-T< - 30 DO-T18 | TF4RX13YY 7500 CT 1 12 505 100 | Single or PP output
'DO-T21 18 10,000 CT 1 16 | . P
DO-T22 25 31 DO-T35 @ TF4RX13YY 8000 CT 1 3.2 505 100 | Single or PP output
DO-T23 42 10,000 CT 1 4 |
X DO-T48 | TF4RX13YY 8000 CT 1 1200 CT 640 100 |Interstage
gg_g; gg e 10,000 CT 1 1500 CT lncludagul_pgjl;qsggji: shield
% 33 DO-T47 | TF4RX13YY 9000 CT 1 9000 CT 850 100 |lIsolation or interstage
DO-T26  Pg.6 10,000CT | 1 10,000.CT ~ |Includes electrostatic shield
_D0-127 FPe.6 34 | DO-T6 | TF4RX13YY | 10,000 1 3.2 790 | 100 | Output
~DO-T28 Pg.6 35 DO-T9 TFARX13YY | 10,000 1 500 CT 780 100 | Output or driver
DO-T29 2 12,000 1 600 CT
"DO-T30 6 DO-T1I0O | TF4RX13YY | 10,000 1 1200 CT 780 100 | Driver
— -T2 X13YY | 10,000 CT 1 1500 CT 780 100 | Interstage
_gg:gg_ ;g 37 i 12,000 CT 1 1800 CT .
_UU-T, -T38 @ TF4RX13YY 10,000 CT 1 2000 split | 560 100 | Interstage
~DO-T34 26 o po 12,000 CT 1 2400 split ¢
DO-T35 31 5 TF4ARX13YY | 10,000 1 2000 CT 780 100 | Driver
" DO-T36 40 >3 el 12,500 1 2500 CT |
"DO-T37 28 0 DO-T36 | TF4RX13YY 10,000 CT 1 10,000 CT 975 100 | Isol. or interstage (Ratio 1:1
DO-T38 a-g . 12,000 CT 1 12,000 CT also wide pulse apglicatinn :
: -T TF4RX13YY | 20,000 5 800 830 50 | Interstage =
Eg'}gg_ :i A ek 30,000 5 1200 -
el % X13YY | 20,000 CT .5 800 CT 830 50 | Interstage
DO-T41 9 4271 DOIRS 3| SRR 50,000 CT 5 1200 CT =
DO-T42 8 . TFARX13YY 20,000 CT .5 1000 split 800 50 | Interstage
"DO-T43 7 43 DO-T39 30,000 CT 5 1500 split r
T 3 TF4RX13YY | 40,000 CT .25 400 split | 1700 50 | Interstage or output
55 | e 50,000 CT | .25 500 split o= ¢
—_— ; TFARX13YY | 40,000 CT .25 4000 CT | 1700 50 | Interstage or isol. to low noise
00-T48 45 oy e . 50,000 CT .25 | 5000CT transistor
O0-F4l 23 46 | DO-Ta6 | TFARX16YY |100,000CT | 0O 500 CT | 7900 25 | Input (usable for chopper service)
DO-T48 32 B Includes electrostatic shield
DO-T43 Pg.6 47 DO-T7 TF4RX16YY | 200,000 0 1000 | 8500 25 | Input
DO-TS0 Pg.6 48 DO-T24 | TF4RX16YY | 200,000 CT 0 1000 CT 8500 |1 25 | Input (usable for chopper service)
‘. D0-T51 27 49 | DO.TA00 TF4RXO03YY | Power DO-T, see page 37
00-T52 23 50 | DO-T410| TF4ARX03YY | Power DO-T, see page 37
_DO-T53 10 51 DO-T420 TF4RX03YY | Power DO-T, see page 37
*:g_:::::n :g DO-TSH Drawn Hipermalloy shEIEI:Hand cover for DO-T's provides 20 ju_BD db shielding, 3%a h x 344" dia, 1,-'"3 hole in cover
"DO-T410 * imum distortion (@ Z.
gg.::;g gg IE;DE 5?:?#1::1 i: for lEiI"IElEI En‘&ﬁ;d usage. For push pull, maDC can be any balanced value taken by .5W transistors.

Where windings are listed as split, 4 of the listed impedance is available by paralleling the winding.
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DO-T 200 ™™ TRANSISTOR TRANSFORMERS & INDUCTORS 1

NEW DO-T 200 ™ SERIES

PACKAGING Hermetically sealed. DO-T family unit. See
page 6.

VIIL 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, 300 Hz to 20 kHz.

TERMINALS  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 “TO-5" cased semiconductors and micro-
logic elements.
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TYPICAL DO-T200 PERFORMANGE
SOURCE : RATED PRI, IMP, AND 0O.C.
LOAD :RATED SEC. IMmMP.
ma D.C.; Pri Mw
Type No. MIL Type Pri lmp © in Pri Sec Imp © DCR Level* Application
D0-T255 TFARX13YY 1000 CT 3 50 115 100 Output or matching
1200 CT 3 60
DO-T275 TFARX13YY 10,000 CT 1 1500 CT 780 100 Interstage
12,000 CT 1 1800 CT
DO-T277 TF4RX13YY 10,000 CT 1 2000 split 560 100 Interstage
12,000 CT 1 2400 split
DO-T278 TFARX13YY 10,000 ] 2000 CT 780 100 Driver
12,500 1 2500 CT
DO-T283 TFARX13YY 10,000 CT | 10,000 CT 975 100 Isolation or Interstage
12,000 CT 1 12,000 CT (Ratio 1:1) also pulse appl.
DO-T288 TFARX13YY 20,000 CT B 800 CT 830 50 Interstage
30,000 CT 3 1200 CT
DO-T297 TFARX16YY 200,000 CT 0 1000 CT 8500 25 Input and Chopper
DO-T2008H Drawn Hipermalloy shield provides 15 to 20 db dhielding through side of case, 374 h x %" dia, no cover

*For 5% maximum distortion @ 1 kHz.
+maDC shown is for single ended usage. For push pull, maDC can be any balanced value taken by .5W transistors.
Where windings are listed as split, % of the listed impedance is available by paralleling the winding.
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PIL" ULTRAMINIATURE AUDIO TRANSFORMERS & INDUCTORS

PACHMAGING DO-T family unit (except solid, tinned copper
insulated |leads). See page 6.

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

FREQUENCY RESPONSE At 1 mw, +=3db, 800 Hz to 250
kHz.

S

:h"_

SPECIALS  Plug-in PIL available on special order. Maximum
dimensions: 0.390” diameter x 0.350” high.
For terminal arrangement see DI-T200, page 11.
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GRMN
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WEIGHT 1/20 OZ

CARRIER
INBUT MODULATED
IR OuUTPUT
FeZI0OKMHI Ege (F-eNFp )
RO0 KHZ

Fe <450 KHZ

O [’
DATA INPUT

EDZE Z2.5v ,0°FD< 150 KHZ
NOTE ¢

Note: Dimensions of all PIL units as above,
except PIL-B50: "%,” diameter x J4;” high max.
SPECIFICATIONS:
CARRIER BALANCE.ED*0 |\ cErTiON LOSS LINEARITY  SEE BALANCED MODUL ATOR-

20106 Eq /Ec=-60 DB CONSTANT WITHIN Z DB BEAT FREQUENCY MIXER

DATA BALANCE  E-=0 WITH DATA LEVEL AND SCHEMATIC ON PAGE 28
20L06G Eg/Ep=-TS5DB FREQUENCY

BALANCED RING MODULATOR

TRANSFORMER
Unbal Max
Type MIL Pri ma D.C. Sec Pri Mw
No. Type Imp © in Pri Imp @ DCR @ Level *
PIL-50 TFARX17YY 500 CT 3 500 CT 40 100
PIL-T0 TFARX13YY 10K CT 1 500 CT 530 100
PIL-T75 TFARXI3YY 10K CT 1 ZKCT 530 100

BALANCED MODULATOR TRANSFORMER WITH ELECTROSTATIC SHIELD

Pri. Sec
Type MIL Pri. Sec DCR @ DCR Q Frequency
_ No. ) Type Imp Q Imp © + 259% + 259 Range

PIL-850 TFARX16YY . 150 600 CT 3 / I 300 kHz- 450 kHz

INDUCTORS— Hys (Min) @ 2V 1 kHz

Type MIL Connec-

No. Type tion -
Series .09 Hys @ 0 ma DC, .08 Hys @ 5 ma DC, DCR 43 ohms
Parallel 022 Hys @ 0 ma DC, .020 Hys @ 10 ma DC, DCR 10.7 ohms

Serles .26 Hys @ 0 ma DC, .18 Hys @ 5 ma DC, DCR 115 ohms
i e Parallel 06 Hys @ 0 ma DC, .05 Hys @ 10 ma DC, DCR 28 ohms

Series 66 Hys @ 0 ma DC, .4 Hys @ 3 ma DC, DCR 300 ohms
Fhvid TRACAGUYY Parallel 16 Hys @ 0 ma DC, .12 Hys @ 5 ma DC, DCR 75 ohms

*For 5% maximum distortion @ 10 kHz.
fmaDC shown is for single ended usage. For push ﬁull. maDC can be any balanced value taken by .5W tran-
sistors. Where windings are listed as split, !4 of the listed impedance is available by paralleling the winding.

PIL-5 TFARX20YY
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Unit Location
Key

" Type Located
No. on Line

_ DI-T2 6 _
)~ DI-T5 10 :
t:' ) DI-T™ TRANSISTOR TRANSFORMERS & INDUCTORS DI-T8E 25
~— DI-T9 15
DI-T10 16
DI-T11 19
FREQUENCY - HERTZ DI-T19 2
PACKAGING DO-T family, see page 6. 3,/00 200 400 600 Ik 20K g";:f ;
d | I-
zor o DI-T22 11
MIL SPECS To complete MIL-T-27C 5 3 DI-T23 22
Specs. Grade 4, Class R, Life X. See : B DI-T25 17
e DI-T26 26
pages 86, 87. o 15 - DIT27 54
i i e
E 10 ._Jﬂ L :: 'Dl-TEH g3
FREQUENCY RESPONSE -+3db, 400 E N SK . S DI-T36 20
Hz to 100 kHz o RN ' > DI-T37 13
' 8 | = DI-T38 18
; ‘DI-T41 4
TYPICAL_. DI-T PERFORMANCE i "DI-TA43 3
SOURCE: RATED PRI. IMP. AND D.C. et
LOAD < RATED SEC. IMP. iR DI-T44 1
DI-T51 12
DI-T52 14
DI-T53 5
Locating  Type MIL Pri. ma D.C.} Pri. Mw
Line  No. Type  Imp.o in Pri. Sec. Imp.o DCR  Level* Application
1 DI-T44 TFARX17YY 80 CT 12 32 split 11.5 500 Interstage
100 CT 10 40 split
2 DI-T19 TFARX17YY 300 CT ] 600 20 500 Qutput to line
3 DI-T43 TF4RX17YY 400 CT 8 40 split 50 500 Interstage
500 CT 6 50 split
4 DI-T41 TFARX17YY 400 CT 8 400 split 50 500 Interstage or output (Ratio 2:1:1)
500 CT 6 500 split also wide pulse application
5 DI-T53 | TFARXI7YY 400 CT 8 4000 CT 46 500 Input or driver to N
500 CT 6 5000 CT low noise transistor
6 DI-T2 TFARX17YY 500 3 50 65 100 Output
600 3 60 |
7 DI-T20 | TFARX17YY 500 CT 55 600 32 500 Output or line to line or mixing
8 DI-T21 TFARX17YY 900 CT 4 600 53 500 Output to line
g DI-T3 TF4RX13YY 1000 3 50 110 100 Output
1200 3 60
10 DI-T5 TF4RX13YY 1200 2 3.2 110 100 Output
11 DI-T22 TFARX13YY 1500 CT 3 600 87 500 Output to line
12 DI-TS1 | TF4RXI13YY | 2000 CT 3 2000 split 180 100 Isol. or Interstage (Ratio 2:1:1)
2500 CT 3 2500 split Also wide pulse application
13 DI-T37 TF4RX13YY 2000 CT 3 8000 split 180 100 Isol. or Interstage (Ratio 1:1:1)
| 2500 CT 3 10,000 split also wide pulse application
14 DI-T52 TF4RX13YY 4000 CT 2 8000 CT 300 100 Interstage
5000 CT 2 10,000 CT Includes electrostatic shield
15 DI-TY TFARX13YY | 10,000 1 500 CT 870 100 Output or driver
12,000 1 600 CT
16 DI-T10 TFARX13YY | 10,000 1 1200 CT 870 100 Driver
12,500 1 1500 CT
17 DI-T25 TFARX13YY | 10,000 CT 1 1500 CT 870 100 Interstage
12,000 CT 1 1800 CT
18 DI-T38 TF4RX13YY | 10,000 CT 1 2000 split 620 100 Interstage
12,000 CT 1 2400 split
19 DI-T11 TFARX13YY | 10,000 1 2000 CT 870 100 Driver
12,500 1 2500 CT
20 DI-T36 | TF4RX13YY | 10,000 CT ] 10,000 CT 970 100 Isol. or Interstage (Ratio 1:1)
12,000 CT 1 12,000 CT also wide pulse application
21 DI-T1 TF4RX13YY | 20,000 5 800 815 50 Interstage
30,000 B 1200
22 DI-T23 TFARX13YY | 20,000 CT 5 800 CT 815 50 Interstage
30,000 CT 5 1200 CT
23 DI-T28 TFARX20YY | .1 Hy. @ 4 ma DC, .08 Hy. @ 10 ma DC 25 Inductor
24 DI-T27 TFARX20YY | .9 Hy. @ 2 ma DC, .5 Hy. @ 6 ma DC 105 Inductor '\
25 DI-T8 TFARX20YY | 2.5 Hys. @ 2 ma DC, .9 Hy. @ 4 ma DC 630 Inductor
26 DI-T26 TF4RX20YY | 4.5 Hys. @ 2 ma DC, 1.2 Hys. @ 4 ma DC | 2300 Inductor
27 __DI-TSH__ Drawn Hipermalloy shieid an_ci_cuver for DI-T's provides 20 to 30 db shielding, 2%s h x 234" dia. 8" hole in cover

*For 5% maximum distortion @ 1 kHz.

1maDC shown is for single ended useage. For push pull, maDC can be any balanced value

| . ) : taken by .5W transi 3 indi
are listed as split, Y% nFthe listed impedance is available by paralleling the winding. 4 ransistors. Where windings

10
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

PACKAGING Hermetically sealed. DO-T family unit. See
page 6.

MIL 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, 400 Hz to 100 kHz.

TERMINALS 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-

DI-T 200 ™ TRANSISTOR TRANSFORMERS & INDUCTORS
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TYPICAL DI-T200 PERFORMANCE

DURCE : RATED PRI, IMP AND D C

5
LOAD RATED SEC. WP

tion pattern of the “TO-5" cased semiconductors and micro- © 12524,
logic elements. ‘f_ e 6N 2 un
FREQUENCY - HERTZ = .@. MA X
] %] 200 400 600 |k 20K
' 100, o *2 : — : 10539'_&} |
- 8 i ks et |
mg; VAR ey i WEIGHT 1/15 02
=t F4 ' | |
_ly005 & g : '
o A 4 |
—— H:I-GE oD 200 400 Ik 26 4K 0 20K 20K 100K
| P ; FREQUENCY-HERTZ

ma D.C.} Pri Mw
Type No. MIL Type PrilmpQ  in Pri Sec Imp DCR Q@ Level* Application
DI-T225 TFARX17YY 80 CT 12 32 split 115 | 500 Interstage T Ly
100 CT 10 40 split
DI-T230 TF4RX17YY 300 CT 7 600 CT 20 500 Output or line to line or matching
DI-T235 TFARX17YY 400 CT 8 40 split 50 500 Interstage
- 500CT 6 50 split !
DI-T240 TFARX17YY 400 CT 8 400 split 50 500 Interstage or output (Ratio 2:1:1)
500 CT 6 500 split also wide pulse application
DI-T245 TFARX17YY 500 CT 3 30 CT 65 500 Output or matching
600 CT 3 60 CT
DI-T250 TF4RX17YY 500 CT 5.5 600 CT 32 500 Gul'tpLI!It or line to line or mixing or
matching
DI-T255 TFARX13YY 1,000 CT 3 50 CT 110 500 Output or matching
1,200 CT 3 60CT |
DI-T260 TF4RX13YY 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 Isol. or interstage (Ratio 1:1:1)
2,500 CT 3 10,000 split also wide pulse application
DI-T270 TF4RX13YY 10,000 CT 1 500 CT 870 100 Output or driver
_ 12,000 CT 1 600 CT |
DI-T273 TF4RX13YY 10,000 CT 1 1,200 CT 870 100 Output or driver
12,500 CT 1 1,500 CT |
DI-T276 TF4RX13YY 10,000 CT 1 2,000 CT 870 100 Interstage or driver
12,000 CT 1 2,400 CT
DI-T278 TF4RX13YY 10,000 CT 1 2,000 split 620 100 Interstage or driver
12,500 cq 1| 2500 split
DI-T283 TF4RX13YY 10,000 CT 1 10,000 CT 970 100 Isol. or interstage (Ratio 1:1)
12,000 CT 1 | 12,000 CT also wide pulse application
DI-T288 TF4RX13YY 20,000 CT 5 800 CT 815 50 Interstage or driver
| 30,000 CT S | 1,200CT |
DI-T204 TFARX20YY Split Inductor (2 wdgs) Series connected: .1 Hy @ 4 maDC, .08 Hys @ 10maDC, DCR 250
Parallel connected: .025 Hys @ 8 maDC, .02 Hys @ 20 maDC, DCR 6%
DI-T208 TF4RX20YY Split Inductor (2 wdgs) Series connected: .9 Hys @ 2 maDC, .5 Hys @ 6 maDC, DCR 1050
Parallel connected: .2 Hys @ 4 maDC, .1 Hys @ 12 maDC, DCR 260
DI-T212 TFARX20YY Split Inductor (2 wdgs) Series connected: 2.5 Hys @ 2 maDC, .9 Hys @ 4 maDC, DCR 6300
Parallel connected: .6 Hys @ 4 maDC, .2 Hys @ 8 maDC, DCR 1570
DI-T216 TF4RX20YY Split Inductor (2 wdgs) Series connected: 4.5 Hys @ 2 maDC, 1.2 Hys @ 4 maDC, DCR 2300«
Parallel connected: 1.1 Hvs @ 4 maDC. .3 Hys @ 8 maDC, DCR 5750
0I-T200SH Drawn Hipermalloy shield provides 15 to 20 db shielding through side of case, 274s h x %" dia, no cover

*For 5% maximum distortion (@ 1 kHz.
tmaDC shown is for single ended useage. For push pull, maDC can be any balanced value taken by .5W transistors. Where windings
are listed as split, Y4 of the listed impedance is available by paralleling the winding.
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

PACKHAGING Hermetically sealed. Metal encased. Low pro-
file types have straight pin terminals. Vertical, limited board
area types have hooked pin headers. All have mounting

studs.

|.,r|-— (G106 MA Y, —e

MIL SPECS

SPECIALS

SUBMINIATURE INDUCTORS AND AUDIO TRANSFORMERS

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

High permeability cases, different pins, higher

temperature, different impedance ratios, etc., to your specs.

L=

| 4 O40DIA,

Good

&

y o

Unit Weight 8 oz.

Weight .8 oz.

FHA & FHI units in FH case, H units on this page in SM case

12

Type MIL Pri. Imp. Sec. Imp. Pri. Unbal.  Response  Max. Level
No. Application Type Ohms Ohms ma DC +2db(Hz) dbm mw “
H-30 Input to grid TF4RX10YY 50 62,500 l 0 150-10000 | +13' 20
H-31 Plate to single grid TFARXISYY | 10,000 90,000 | o 300-10000 | +13| 20
H-32 Single plate to line TF4RX13YY 10,000* 200 3 300-10,000 ' 413 20
H-33 Single plate to low imp. TF4RX13YY 30,000 50 1 300-10,000 | 4151 30
H-35 Inductor TFARX20YY 100 Henries-0 DC., 50 Henries-1 ma DC, 4,400 chms.
H-36 Transistor Interstage TFARX15YY 25,000 (DCR800) 1,000 (DCR110) 5 300-10,000 | 410 10
H-37A Transistor output TFARX17YY 500 CT (DCR50) 50 (DCR5) 3.5 300-10,000 | 415 30
H-38 Transistor Interstage TFARX13YY 10,000 CT (DCR600) 1,200 CT 2 300-10,000 | 415 30
H-39 Transistor Interstage TFARX13YY 10,000 CT (DCR600) 2,000 CT 2 300-10,000 | +15| 30
H-40A Transistor output TFARX17YY 500 CT (DCR26) 600 CT 10 300-10,000 | +15, 30
H-41A Transistor output TFARX13YY 1,500 CT (DCR71) 600 CT 7 300-10,000 | 415! 30
H-42A Isclation or TFARX13YY 10,000 CT 10,000 CT 1 300-10,000 | 4201 100
Transistor Interstage
FHA-5 | Transistor Input TFARXI7YY | 500/125 (split) 5000/1250 (split) | 12 300-20000 | +17] 50
FHA-10 Isolation or TFARX13YY 5000 /1250 (split) 50001250 (split) | 4 300-20000 | 417 50
Transistor Interstage ) ) 1

FHA-15f | Transistor Interstage TF4RX13YY 10K CT /2.5K (split) 200 CT /50 (split) 2 300-20,000 | +20| 100
FHA-25¢ | Transistor Interstage TFARX1I3YY 20K CT /5K (spht) 800 CT /200 (split) ] 300-20,000 | 4201 100
FHI-3 Split Inductor TFARX04YY Series connection : 60 Mhys-32 ma DC, 6 ohms

Parallel connection: 15 Mhys-64 ma DC, 1.5 ohms
FHI-7 Split Inductor TFARX04YY Series connection: 1 Hy-8 ma DC, 100 ohms

Parallel connection: .25 Hy-16 ma DC, 25 ohms
FHI-11 Split Inductor TFARX04YY Series connection: 2.4 Hys-2 ma DC, 160 ohms

Parallel connection: .6 Hy-4 ma DC, 40 ohms

fElectrostatic shield between primary and secondary.

*Can be used for 500 ohm load . . . 25,000 ohm primary impedance . .. 1.5 ma DC.



PACKMAGING Hermetically sealed. Steel drawn case.
Compressed glass bead headers with hooked pin terminals.

MIL SPECS

To complete MIL-T-27C Specs. Grade 4,

Class R, Life X. See pages 86, 87.

NOTES For higher frequencies, considerably higher levels
are permissible. For example, the H-3 will handle -+ 21

dbm at 400 Hz.

SPECIALS

Available on production order: High perme-
ability steel case for high degree of magnetic shielding.
Mil AG case (see page 51). Straight pin terminals.

AUDIO AND HIGH FREQUENCY TRANSFORMERY & INDUCTORS

MINIATURE AUDIO TRANSFORMERS AND INDUCTORS

RC-25 CASE

AS FORBONA

TERM. 4-REQ
EQUALLY SPACED
S50 DIA.

2-SLOTS PERMITS
MTG. I-1/8 TO I1-7/32

Unit Weight

Type MIL Pri. Imp. Sec. Imp. Pri. Unbal. Response Max. Level
No. Application Type Ohms Ohms ma DC +2 db (H2) dbm mw
H1 | Mike, line to grid TFARXL0YY 50,200 CT, 500 CT* 50,000 0 50-10,000 5] 3
H-2 Mike to grid TF4RX11YY 82 135,000 50 250-8,000 + 18] 63
H-3 Plate to single grid | TF4RX10YY 15,000 60,000 0 150-10,000 + 6] 4
H-4 EEQE g: single grid TF4RX15YY 15,000 60,000 4 200-10,000 +14| 25 |
in Pri.
H-5 | Plate to PP Grids TFARX10YY 15,000 95,000 CT 0 50-10,000 + 5] 3
H-6 E?’ge B::u PP Grids TFARX15YY 15,000 95,000 split 4 200-10,000 411 12
in Pri.
H-7 Plate or PP to line TFARX13YY 20,000 CT 600/ 150 split 4 200-10,000 +-21] 125
H-8 Mixing and matching | TF4RX16YY 600/150 split 600 CT 0 50-10,000 + 8| 6.3
H-3 82/41:1 input to grid | TF4RX10YY 600,150 split 1 MEG. 0 200-3,000 (4 db) +101 10
H-10 10:1 plate to grid TFARX10YY 10,000 1 MEG. 0 200-3,000(4db) | -410/ 10
H-11 Inductor TFARX20YY 300 Hys. —0 DC, 50 Hys.-3ma. DC, 6,000 Ohms
H-12 Mikeline to PP grids | TF4RX10YY 50, 200 CT, 500 CT* 50,000 CT 0 50-10,000 + 5| 3
H-13 Transistor Interstage | TF4RX13YY 10K /2.5K, split 2K/ 5K split 4 100-10,000 +20| 100
H-14  Transistor Interstage | TF4RX13YY 10K /2.5K, split 4K/1Ksplit 4 100-10,000 +20! 100
H-15  Transistor to line TFARX13YY 1,500 CT 500/125 split 8 100-10,000 420 100
H-16  Transistor to V.C. TF4RX13YY 2,000 CT 8 4 100-10,000 +20 100
4,000 CT 16
H-17 Transistor input TFARX16YY 600 /150 split 2000 /500 split 0 50-20,000 4151 31
H-18 [ Transistor Interstage | TF4RX13YY 10,000 CT 500/125 split 4 100-20,000 4201 100
H-219 Transistor Interstage | TF4RX13YY 50,000 CT 500/125 split 2 100-20,000 4201 100
H-220 Transistor Interstage | TF4RX17YY 500/125 split 500/125 split 20 100-20,000 424 | 250**
H-221  Transistor Interstage TFARX17YY 500,125 split 150/37.5 split 20 100-20,000 +-24 | 250**
H-222 | Split Inductor TF4RX04YY Series connection: 60 Mhy @ 80 ma DC, 4 ohms
(2 wdgs.) Parallel connection: 15 Mhy @ 160 ma DC, 1 ohm
H-224 Split Inductor TF4RX04YY Series connection: 1 Hy @ 20 ma DC, 60 ohms
(2 wdgs.) Parallel connection: .25 Hy @ 40 ma DC, 15 ohms
H-225 | Transistor Interstage | TF4RX17YY 100/25 split 40/10 split 40 100-20,000 +24 | 250**

*200 ohm termination can be used for 150 chms or 250 ohms, 500 ohm termination for 600 ohms.

*#250 mw @ 100 Hz,

1 Watt @ 200 Hz.
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

.\

e

PACHMACGING Hermetically sealed. Metal encased.

TERMINALS Solder lug, glass to metal sealed |:"
type. 'I )
1 17/64 E E
WVIL SFECS To complete MIL-T-27C Specs. Grade B 3 ; A’\\&mz
4, Class R, Life X. See pages 86, 87. ,.\E;#
1aapia. A lﬁ'%})
SPECIALS Available in MIL AJ case. H-282, H-291 . T ,
available in MIL EB case; H-295 available in AH E{j
case (see page 51). . 3/32 R
My -
Type MIL Pri. Imp. Sec. Imp. Pri. Unbal. Response Max. Level
No. Application Type Ohms Ohms _ DCma  +2db(Hz) dbm mw
H-19A  Balanced line to grid 1:14, TFARX10YY | 250 CT : 50,000 CT 0 30-20,000 + 6 4
multiple (75 db) shielding | 500 CT | 100,000 CT
 H-20 1 or 2 plates to PP grids TF4RX10YY = 15,000 split ' 80,000 split 0 30-20,000 +121 15
H-21 I[:']lgt_e to PP grids TF4RX15YY 15,000 80,000 split 8 100-20,000 +23 | 200
In pri. ‘
H-22 Plate to line TFARX13YY 15,000 | 50/200, 8 50-20,000 23 | 200
| 125/500*
H-23 PP plates to line TF4RX13YY = 30,000 split 50,200, 0 30-20,000 +19 ' 80
. 125/500*
H-24  Inductor TF4RX20YY 450 Hys-0 DC, 250 Hys-5 ma DC, 6000 ohms 1”‘
65 Hys-10 ma DC, 1500 ohms |
H-25 Mixing or trans. to line . TFARX17YY 500 CT 500/125 split 20 40-20,000 ot 1w
H-26 = Transistor Interstage 5 TFARX13YY lﬁ,fiﬂﬂl,{i?].ﬁﬁﬂ 2,000/500 split 8 40-20,000 — lw
_. spli |
H-27 | Transistor to V.C. . TFARX17YY 500 CT | 16/4 split 20 4020000 & — | 1w
H-280 | Transistor driver TFARXIZYY | 200CT 400/100 split 20 | 4020000 & — 1w
H-281 | Transistor to V.C. TFARX17YY ( 48 CT 16, 8, 4 750 Bal 40-20,000 — | 5w
H-282 | Transistor to V.C. TFARX17YY 20CT 16,8, 4 - 1000 Bal 75-20,000 4 — 10w
| RC-62 case, Pg. 26 |
H-283% Mixing or matching for TFARX16YY 50, 125/150, 50, 125/150, 0 20-50,000 +15 | 30
line or transistor | 200/250, 333, 200/250, 333,
| 500/600 500/600
H-284 = Split inductor - TFARX04YY Series connection: 4 Hys-50 ma DC, 100 ohms
. Parallel connection: 1 Hy-100 ma DC, 25 ohms
H-286 @ Split inductor TFARX04YY Series connection: 40 Hys-15 ma DC, 1000 ohms
Parallel connection: 10 Hys-30 ma DC, 250 ohms _ !

* 200 ohm termination can be used for 150 ohms or 250 ochms, 125/500 ohm termination for 150/600 ohms. tHigh electrostatic shielding

SHIELDING High electromagnetic and electrostatic shielding. All other characteristics same as in definitions above.
Turns Ratio
Type s Pri. Sec. Imp. 14 Pri. Max. Volts Min. L Pri. Res. Sec. Res.
No. Imp. Ohms Ohms to Sec. 5 Pri. Pri. 1V-60 Hz Ohms Ohms _ Case
H-290 | 2500 | 100000 | 64 | 60Hz275 | 90 Hy 450 3,250 RC-50
| High electrostatic shielding plus triple magnetic shield. | (see above)

H-291 | 2000 /500 | 312,000 ] 25 /50 l 60 Hz3.4/17 | 30/75Hy | 320/80 16,000 RC-62 (Pg. 26) ‘

Exceptional electrostatic shielding (10 db greater than H-290) plus hum-bucking structure and triple magnetic qhield. .
H-295 | 10K/2.5K ‘ 50000 | 2.2/44 / 60 Hz 4 /2 I 200 /50 Hy [ 1300 /650 \ 1900 RC-37 (Pg. 26)

| . 400 Hz24/12 | | |
High electrostatic shielding ptuwagnﬁtic shielding and humﬂking balanced structur e

14



AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

Hermetically sealed. Metal encased.
AIL SPI To complete MIL-T-27C Specs. Grade 4, Class R, Life
X. See pages 86, 87.
300 Hz to 10 kHz, + 2db.

Electrostatic shielding provided on W-785 and W-786.

NO Secondaries of W-783 are center tapped, providing 90K CT
or 22.5K CT. MIL AJ CASE 1% x 158 x 238" H. Weight 0.6 |bs. See
page 51.

MILITARY STANDARD TRANSFORMERS AND INDUCTORS

MIL AJ case, see page 51.

e N = NI TN e
MS AUDIO TRANSFORMER
UTCNo.  MS No. MIL IDENTIF. APPLICATION PRI. OHMS PR.. ma DC SEC. OHMS LEVEL
_ W-783 | 90000-A | TFARXI5AJ001 | PP Platesto PP Grids | 10K CT | 10Unbal | 90K/22.5K Split | 15 dbm
W-784 | 90001-A | TF4RX16AJ002 = LinetoVC | 600/150 split | 4/8/16 | 2W
~ W-785  90002-A TF4RX10AJ001 Line to PP Grids | 600/150 split | 135K CT | 15dbm
~ W-786 90003-A | TFARXIBAJOO1 | Linetoline | 600/150 split | ~ 600/150split | 15dbm
W-787 90004-A | TFARX13AJOO1 |  Plate to Line ~ 7600/4800 | 40Unbal | 600/150 split 2W
~ W-788 | 90005-A TF4RX13AJ002 Plate to V C | 7600/4800 |  40Unmbal |  4/8/16 T 2W
W-789 | 90006-A TFARX13AJ003 PP Plates to Line = 15K CT _10Unbal | 600/150 split 2W
W-790 | 90007-A | TFARXI3AJ00A PP Plates to Line 24K CT 20Bal | 600/150split | 1W
W-791 | 90008-A | TFARXI3AI005 | PP Plates to Line 60K CT 20Bal ~ 600/150split | S5W

CIRCUIT DEVELOPMENT

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, interstage, 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 easily substituted. The 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 them, since the designer will not need the full frequency
range or maximum level afforded. Solderless connection terminals are
used to facilitate reconnecting for various impedances. Terminals are
arranged so that shortest possible jumpers are always used regardless
of impedance values desired.

LAB-5 LAB-10
20 Hz to 20 kHz 20 Hz to 20 kHz

Up to 50mw Continuous Up to 1W Continuous
_Pri. Imp. 0 Sec. Imp. Pri. Imp.2  Pri.toSec.  Sec.Imp.

125 125 Range Ratio Range

200 split | 200 split 1900 2to | 20:lor | 19Qto

500 split | 500 split 14,400 10:1 36 0
2000 spht @ 2000 split 925 Q2 to 10:1 or 37 Qto
This unit contains high 7600 Q 5:1 76 ©
electrostatic shielding, e et e ettt et hatieetien
multiple magnetic shielding Pri. & Sec. can be arranged for split,
and is constructed with single ended or push-pull connections.
humbucking balanced core Pri. up to 50 ma DC unbalanced with
and windings. full range response.

TRANSFORMERS FOR TRANSISTORS

LAB-20
20 Hz to 20 kHz

Up to 50W Continuous “Efuilfs

Pri. Imp. O , Sec. lEmp. Q LA?EEL”M in
-1 case

23’ ig 1%' 64 e il

54. 70, TorRAR] beaid

96 as shown above

: . (see page 23)
On primaries, CT available

on all impedances, split

arrangement on most Iim-

pedances.

15



AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

) SUB-SYBOYMLER " UNITS

TYPES SSO-=P,
open frame type,

PACKMAGING SSO-#P, hermetically sealed.

SSO, vacuum processed and double (water proof)
sealed.

MIL SPECS SSO-#P to complete MIL-T-27C
Specs. Grade 5, Class R, Life X. See pages 86, 87.

TERMINALS & MOUNTINGS SSO-#P, 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.

FREQUENCY RESPONSE 300 Hz to 20 kHz.

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.

vacuum molded type. SSO,

§$50-zP UNIT

SS0 UNIT

A %3 x " H.
: 02 Ib.

.04 |b.

OPEN TYPES PRINTED CIRCUIT MOLDED TYPES TO MIL GRADE 5
Type Pri_ Unbalma Sec  Pri Sec  Max Level Type o Pri Unbalma Sec  Pri Sec  Max Level
No. Application Imp2 DC/Pri Imp ResQ Reso dbm mw No. Application imp DC/Pri ImpQ ResO ResQ dbm mw
$80-1  |Input 200 0 250K 1353600 | +7 5  S§S0-3P | Plate to Line %EE ?5 Egg 2500 | 34 | 420] 100
50 62.5K :
3802 |Interstage/3:1 | 10K 0-25 |90K 710 | 3150 |+15 | 30  SSO-5P | Split Series: 100 Hys @ 0 ma DC, 50 Hys @ 1 ma DC, 4400 ohms
§S0-3 |Plate to Line 10K 3 200 2500 1 34 |+-20 1100 Inductor  Parallel: 25 Hys @ 0 ma DC, 12 Hys @ 2 ma DC, 1100 ohms
B 25K 15 1500 $S0-8P Lr:résistuf to 10K 1 |2000CT| 1200 45 | +20! 100
530-4  Output 30K 1.0 150 2875 | 4.6 | 420 | 100 ec.
$80-5 |Inductor: 50 Hy. at 1 mil. DC, 4400 ohms DC Res. $S0-14P | Transistor 10K CT 2 1200CT 560 | 22 | 420! 100
3508 Qutput i 2 4 0] 35 LMD s ;ntwige EEE ETT i ggg EI 800 | 110 | +20| 100
$S0-7 | Transistor 20K 5 [800 [ 800 110 |+20 | 100 ‘ sl +20| 10
Interstage 30K 5 11200 ) Interstage 30KCT | 1 |1200CT
| . ' SS0-19P | Output matching 500CT | 10 | 600CT 26| 70 | 420/ 100
K 2 ¥ {
il [ el I el e B G LSKCT| 7 [600CT |~ 70 65| +201 100
$S0-9 | Transistor 10K 2 16 800 27| +20 100 SS0-21P | Crystal/Chopper 200KCT 0 | 1000CT| 4000 200 | +7| &
|t V.C. §S0-22P | Interstage 10KCT | 4 | 1500CT| 800 300 | 420/ 100
$S0-10 | Transistor 10K 2 |32 800 65 +20 100 12KCT | 4 |1800CT
to V.C. $S0-23P | Split Series: 8 Hys @ 2 ma DC, 4 Hys @ 5 ma DC, 600 ohms
§S0-11 | Transistor 500 35 1|50 50 5 +20100 Inductor Parallel: 2 Hys @ 4 ma DC, 1 Hy @ 10 ma DC, 150 ohms
Output 600 35 160 $S0-24P | Split Series: 3.5 Hys @ 2maDC, 15 HI-F 5 ma DC, 160 ohms
§S0-12 | Transistor 1000 3 50 90 51420100 Inductor Parallel: 0.9 Hy @ 4 ma DC, 0.4 Hy @ 10 ma DC, 40 ohms
Output 1200 3 60 $S0-25P | Transistor 10K CT 1 | 10K/2.5K 560 650 | 420/ 100
§S0-13 | Crystal to 2006 | 0 |1000 14000 190 +7| 5 Interstage _split | |
| Transistor SS0-27P | Tr. Output 4K CT 2.5 | 600split 155 47! 4200 100
$S0-14 | Transistor 10KCT | 2 |200CT | 560 22|+20[100 | orDriver
Interstage 25KCT | 1 |500CT MIL TYPES: SS0-3P, TF5RX13ZZ; SSO-5P, TF5RX20ZZ; SSO-8P, TF5RX13ZZ:SS0-14P,
§80-15 | Transistor 20K CT 1 800CT | 800 110 | 420|100 TF5RX13ZZ; S$SO-15P, TF5RX13ZZ. SSO-19P, TF5RX177Z; SS0-20P, TF5RX137Z,
Interstage 30KCT | 1 1200CT, 530-21P, TFSRX16ZZ; S$S0-22P, TF5RX13ZZ; SS0-23P, TFS5RX20ZZ; SSO-24P.
$50-16 | Output 1200 3 39 70| 45| +20] 100 TFS5RX20ZZ; SS0-25P, TF5RX13ZZ; $SO-27P, TF5RX13ZLZ. .
4 == : —
§S0-17 | Output or 11§E ; :z3 500 CT | 800| 95| +20 100 8 [ e T 2, ﬁ% Eim
| driver 12K 2 600 CT 52 7 E'_E TP eE
$S0-18 | Single or I0KCT | 4 3.2 7701 .73 | +20] 100 8 | Al] S o™ e g S IoLs S oy WAt
P P Output 125KCT 4 4 40 80100 200 500 X 2K 5K IOK 40 80100200 500 IK 2K 5K 10K
$80-19 | Output matching| 500CT | 10  [600CT | 26/ 70| +20] 100 T T i Fi———
$50-20 | Output | 15KCT| 7 |600CT | 70| 65 +20] 100 20 _mﬂﬂ% G ;&%L“”
5021 Crystal/ Chopper| 200K CT_ 0| 1000CT| 4000 200| +7] 5 e FEacES———
ssn'zz Interstage ]DK ET ﬂ. 15UD CT Eﬂn SUU +29 IUD H:‘ n‘ £ C‘I,:?'M[T:JEEIHEE{HIEIW ﬁ %ﬂ.ij-ﬂ} Fﬂ!nﬁ?umlilﬂﬁtiﬁ ;
. IZKCT| 4 | 1800CT R o el e 1
$80-23 | Inductor: 8 Hys. @ 2 ma DC, 4 Hys. @ 5 ma DC, 650 ohms @ [S5d.5 FATI0 10600 T8 200 x LR T R
§50-24 | Inductor: 3.5 Hys. @ 2 ma DC, 1.5 Hys. @ 5 ma DC, 160 ohms 59 2 sl = “_cz. il |
§50-25 | Transistor 1I0KCT | 1 I0KCT | 560 650 20| 100 24 N A——— §-4 o e e
. Interstage 12K CT 12K CT & |a T IWED Swa SOURCE T0 5004 30V MPL i [239904 SOURCE SMADC LWBAL IN PLIDOMW OUT
§50-26 | Transistor 40K CT 5 1400 Spfj} 1900f 43| 420 100 R T I 2, S W R R O B ION
- ,_f_"tﬂtﬂgﬂ S0K CT 200 _5F|" @ |ss0-6 oo MES T060m @ [T RATIO 15000 CT T0 600aCT
$80-27 | Tr. Output 4K CT 2.5 |600split 155 47 | 420/ 100 @ 0 — g O | W—— ,
el 3 | or DH'H’Er : - Eji i g:‘i 3 SO0 SOURCE rnuiﬂ;’ﬁt—!ﬁﬁl \GOMW DUT p
SS0-CH | Mounting channel for any of above SSO units ~ i S ANES A SOUNEETO Sen S0V AT : F‘?“f‘T“"‘f‘""ﬂ”"‘“.‘”’""““"”"'

40 BOIDO 200 500 IK 2K 5K 10Kk

40 BOIDO 200 500 1K 2K FREQUENCY-HERTZ

FREQUENCY-HERTT

SK 10K
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

SYBOYNCER™ UNITS

P
L
=
-

T
L
,z

a '

L §

: |

S0-zP UNIT ” [Sae s LR

ol o o 47 S0-CH CHANNEL SO UNIT i lL :
A T l Dim. ... 3% x 78 x %" H, al

e X D X 78R e g00 wt. .. .03Ib. L

PRINTED CIRCUIT AUDIO UNIT

TYPES SO-#P, vacuum molded type. SO, open frame type. SML-70 HIPERMALLOY SHIELD CASE
PACKAGING SO-#P, hermetically sealed. SO, vacuum processed PACKAGING Hermetically sealed. High permeability jacket pro-
and double (water proof) sealed. vides electromagnetic shielding.

MIL SPECS To complete MIL-T-27C Specs. Grade 5, Class R,
MIL SPECS SO-#P to complete MIL-T-27C Specs. Grade 5, Class R, |jfe X. See pages 86, 57'? P

Life X. See pages 86, 87. FREQUENCY RESPONSE 200 Hz to 20 kHz.

: : : TERMINALS Gold-flashed dumet, plug-in terminals .025 diameter,
TERMINALS & MOUNTINGS SO-#P, plug-in pin terminals, 40 A : o a
mil diameter. Strong enough to support units without additional mount- strong enough to support unit without additional mounting facilities.
ing facilities. SO, color coded flexible leads, 4 inches long; mounting

; Type Pri. Unbalma Sec Prii Sec  Max Level

channel (SO-CH) available separately from stock. No. Application  Impo  DC/Pri Impo Reso ResQ dbm mw

FREQUENCY RESPONSE 200 Hz to 20 kHz. SML-70 | Input or Chopper | 200K 0 1K 42&7}' 210 | 10| 10
Service

SPECIALS Any open frame type available molded. Metal encased :

type to Mil Grade 4 made to your specifications. MIL TYPE: TFSRX16ZZ.

PRINTED CIRCUIT MOLDED TYPES TO MIL GRADE 5

Q S02P | Interstage/3.1] 10K | 0-251 90K | 215 11850 | +20] 100
OPEN TYPES S0-3P* | Plate to Line %gu :1;5 ggg 1225 | 30 | +23 | 200
K .
Type L Pri_ Unbalma Sec  Pri  Sec Maxlevel gp.5p | Spiit Series: 40 Hys @ 1 ma DC, 20 Hys @ 2 ma DC, 2675 ohms
No. Application  Imp DC/Pri_Imp ResQ Reso dbm mw Inductor  Parallel: 10 Hys @ 2 ma DC, 5 Hys @ 4 ma DC, 670 ohms
*§0-1 | Input 200 0 250K 16 |2500 |410| 10 s0-7P* | Transistor 206 | 5 800 450 | 32 | +23 | 200
30 62.5K Interstage 30K 5 11200
$0-2_| Interstage/3:1 | 10K 0-25 90K | 215 |1850 | 420|100 §0.8P |Transistor 10K 1 | 2000CT 1000 | 40 | +23 200
*$0-3 | Plate to Line 10K 3 200 1225 | 30 | 423 | 200 to PP Sec.
25K 15 500 SO-9P | PP Transistor | 500CT | 0 |3.2 15 | 35 | +24 | 250
$0-4 | Output 30K 1.0 |50 1850 | 38 |+23[200 to V.C.
$0-5 | Inductor: 50 Hy. at 1 mil. DC, 2675 ohms DC Res. S0-14P | Transistor 80CT | 16 32split | 49 | 3.2 | 424|250
S0-6 | Output 100K 5 |60 3400 | 3.7 [+23]200 Interstage 100 CT 40 split
*S0-7 | Transistor 20K 5 | 800 450 | 32 |+23 200 SO-15P | Matching or 600CT | 6 600 split 35 | 60 | 424 | 250
Lod iy = S0-17P ;rll'?mpm Series: 16 Hys @ 2 ma DC, 8 Hys @ 4 ma DC, 1100 ohms
i . pli eries: yS ma DC, ys ma DC, ohms
e If;";ﬁ'fé,f; = 1 gl el I R Inductor Parallel: 4 Hys @ 4 ma DC, 2 Hys @ 8 ma DG, 275 ohms
"$0-9 | PP Transistor | 500CT | 0 |32 15 | 35 |+24|250 SO-18P | Transistor | S0KCT| 1 600 | 2400 | 63 | +24 | 230
to V.C. | Output split
*$0-10 | Transistor 2000CT | 4 8 290 2 | +241250 WMIL TYPES: SO-2P, TF5RX15ZZ; S0-3P, TF5RX13ZZ; SO-5P, TF5RX20ZZ; SO-7P,
output to V.C. | 4000CT | 2 16 TF5RX13ZZ: SO-8P, TF5RX13ZZ; SO-9P, TF5RX172Z; SO-14P, TF5RX17ZZ; SO-15P,
§0-11 | Transistor 400CT | 8  |400splitl 20 | 45 |+24|250 TFS5RX17ZZ; SO-17P, TFSRX20ZZ; SO-18P, TFSRXISZL.
Interstage 500 CT 500 split
§0-12 | Transistor 400CT | 8 120 split| 20 | 126 | +24 | 250 | fan .
Interstage 500 CT 150 split g [ so|RaTIo S0 TG 8 - mzof—tao et
$0-13 | Transistor 400CT | 8 |40split | 20 | 45 |+24|250 . f : -‘k 2ol :
Interstage 500 CT 50 split 24 Kk[ s e o s
. -. ;I. 4‘9 32 24 250 H‘:J }amtﬁnwﬂc l1'1:'n rhlzl;ﬁf!u-.#m.!m 0
SO eriage | 100t | |aospi i G soK0 200 500 I B 5k O« L JP
§0-15 | Matching or 600CT | 6 600 split| 35 | 60 |+24 | 250 C e—r——— I o
Tr. Output q _ ;n S'D'Z’ UE_LTAEE RATID X i STEPUP E : ﬁ—; :ﬂr:g zl»:;: :E :n.n:
$0-16 | Matching or 2500 CT | 4 2500 | 140 | 300 | 4-24 | 250 E_«z P . 220t
L intarsi e e N ) 7 S S ANEEEEEEE
’ S0-17 S;”'[ Series: 16 H}'S @ 2 ma Dcf 8 H'j'S @ 4 ma DC, 1100 ohms 40 -mm;ﬁu:'g EEJE ,,"': ngr:' SK 10K 40 au:DDE?E 500 mH E:'z SK 10K
Y Inductor Parallel: 4 Hys @ 4 ma DC, 2 Hys @ 8 ma DC, 275 ohms BT PR s
O T | W] 1] @0 WO S AW s ) r G e
— = - P - — : 1 ] & ~¢
S0-CH | Mounting channel for any of above SO units %‘E ;ﬁ“ﬂ;ﬁaﬂﬁﬂlﬁ 5 300A SHUACE 10V P
*Impedance ratio is fixed. 1250:1 for SO-1, etc. Any impedance between the g |A[Bo] ¢ ieoloinct smaloonsoument] & s 1y
values shown may be employed. 40 mmﬁ%aﬁcvl.uusffz 5K 10K 40 80100200 500 1K 2K 5K 10
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AUDIO AND HIGH FREQUENCY TRANSFORMERS % 'NDUCTORS

OYNCER™ AUDIO UNITS

PACKAGING Fully impregnated and sealed in a drawn alu- FTERMINALS  Solder lug mounted in high quality phenolic
minum housing. Mounting opposite terminal board. board.

AFPLICATIONS Ideal for portable broadcast, aircraft, con- HERMETIC METAL CASED MIL TYPES Listed on page
cealed service, and similar applications. High fidelity charac- 13 (RC-25). )

teristics are provided. CURVES See facing page. “O" and “P” units have same

electrical parameters for similar part number.

INPUT & MIXING TRANSFORMERS

TL“ o Pri. Imp. Unbal. Sec. Imp. -+1db Max. Level Pri. Resis.
_No.  Application ____Ohms  maDC __Ohms ____(Ho) dbm mw Ohms
0-1 | Lowimp.togrid | 50,200/250, | 50,000 30-20,000 | + 8 6.3 52
500,/600
0-2 | Lowimp.to 50, 200,/250 50,000 CT 30-20,000 | + 8 6.3 52
PP grids 500/600
0-3 Low imp. to grid 7.5/30 50,000 30-20,000 | 4+ 8 6.3 4.5
0-11 | Crystal to 50,000 50, 200,250, 30-20,000 | +~ 8 6.3 | 3900
transistor or line 500/600
0-12 | Mixing, matching | 50, 200,250, Same as 0-11 30-20,000 -+ 8 6.3 12
| 0-14 | 50:1 Low imp./grid| 200 | Y2 Megohm 505000 | 4+ 8 6.3 10
- gu NCER GASE 0-16 | Lowimp.togrid | 250 CT 150,000 30-20,000 | + 8 6.3 40
0 L3 Uses two heavy gauge hipermalloy shields for very low hum gichup plus orientable mounting.
Term proj. ... %" Primary CT is balanced to 1%. Can he used for 150, 200, 250, 500, or 600 ohm sources. ..
MY G 200:1 imped. ratio. 3 oz.
0-25 | Transistor input 600,150 split 2000/500 split  50-20,000 +15 30 70
INTERSTAGE TRANSFORMERS
0-4 | Plate to grid 15,000 60,000 | 3020000 | + 8 63 | 710
0-5 | Plate to grid 15,000, 4 ma 60,000 200-10,000 | + 8 6.3 | 710
06 | Plate to P_P_griﬁs 15,000 95,000 CT 30-20,000 | + 8 6.3 690
0-7 | Plate to PP grids | 15,000, 4 ma 95,000 CT 200-10,000 | + 8 6.3 690
0-15 10:1 PI. to grid 10,000 1 Megohm 100-3,000 + 8 6.3 330
0-18 | Transistor Int. 10K/2.5K split,4 ma = 2000/500 split' 100-20,000 @ +20 100 800
0-19 ' Transistor Int. . 10K/2.5K split,4 ma | 4K/1K split 100-20,000 @ 420 100 800
0-26 | Transistor Int. 10,000 CT 4 ma 10,000 CT 100-20,000 | 420 100 700
) & 0-27 | Transistor Int. 10,000 CT 4 ma 500/125 split | 100-20,000 | +20 100 750
0-16 CASE 0-28 | Transistor Int. 1 50,000 CT 2 ma 300/125 split ' 100-20,000 | +20 100 3200
ﬂita- }iﬁ _0-29 | Tr, Int. or chopper | 100,000 CT 1 ma 500/125 split | 100-20,000 | +20 100 | 3200
MEE. o104 0-30 | Transistor Int. 900/125 split 20 ma | 500,/125 split | 100-20,000 Iw* 37
i 7 0-31 | Transistor Int. ' 500/125 split 20 ma | 150/37.5 split | 100-20,000 Iw* 3B
Clamp....1%, x 1%" 0-32 | Transistor Int. 500/125 split 20 ma ' 50/12.5 split | 100-20,000 Iw* 37
0-33 | Transistor Int. 100/Z5split40ma | 40/10split | 10020000 | — Iw* | §
OUTPUT TRANSFORMERS
0-8 Plate to line 15,0 50, 200/250, 30-20,000 | +8 63 950
500/600
0-9  Plate to line 15,000, 4 ma - Same as 0-8 200-10,000 | + 8 6.3 950
0-10 | PP to line ' 30,000 CT ' Same as 0-8 30-20000 @ + 8 6.3 1300
020 | Transistor to line | 1500 CT 8 ma | 500/125 split | 100-20,000 | +20 100 100
0-21 | Transistor to 2000 CT 4 ma 8 1 100-20,000 | +20 100 200
- voice coil 4000 CT 16
0-22 | Transistor to 400 CT 20 ma 3.2 100-20,000 lw* 35
’ e B 765 voice coil 500 CT | 4 ‘
REFMATIeN SmeNddwri ) 0-37 | Transistor to line | 4K/1K split, 4ma | 600,150 split | 100-20,000 Iw* 395
shown fitting over ouncer unit  0-38 | Autotransformer | 0, 4, 8, 16. 0DC | ~ 100-20,000 Iw* 09
- Speaker matching ‘
INDUCTORS
0-137 Inductor 300 Hys @ 0 DC; 50 Hys @ 3 maDC; 6000 ohms B
0-23 | Inductor 7 Hys @ 3 maDC; 3.5 Hys @ 10 maDC; 230 ohms
024 | Inductor 1.6 Hys @ 3 maDC; .8 Hys @ 10 maDC; 25 ohms
0-34 | Split Inductor Series connection: 60 Mhy @ 80 maDC; 4 ohms
Parallel connection: 15 Mhy @ 160 maDC: 1 ohm
0-36  Split Inductor Series connection: 1 Hy @ 20 maDC: 60 ohms
4 Parallel connection: .25 Hy @ 40 maDC; 15 ohms
4-40 TAPPED — - — -~ —
HOLE 2 REQD. SHIELD
0-17_ Hipermalloy shield, slip fit over ouncer, 1" 0.0. provides 25 db shielding. )
0-BR — . ~ - —
Ouncer chassis mount bracket BR‘M}KET

0-BR  Mounting bracket, (see Mustration
* At 200 Hz, 14 watt at 100 Hz.
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

PLUG-IN TYPES

PACHAGING Fully impregnated and sealed in submer-
sion proof bakelite housing. P-16 steel case contains
high permeability magnetic shields.

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

CURVES See below. "O"” and “P" units have same elec-
trical parameters for similar part numbers.

Dia.
HE o aiaaas
Wit.

INPUT & MIXING TRANSFORMERS

Pri.
Type Pri. Imp. Sec. Imp. +1db ~Max. Level  Resis.
No. Application Ohms Ohms | (H) dbm mw | Ohms
P-1 Low imp. to grid | 50, 200/250, | 50,000 30-20,000 @ 8 6.3 52
500/600
P-2 Low imp. to 50, 200/250, | 50,000 CT 30-20,000 @ + 8 6.3 52
n | PP grids 500/600 D
P-11 | Crystal to 50,000 50, 200,250, @ 30-20,000 '@ + 8 6.3 3900 P 0-9
transistor or line 500/600 % o —_
P-12 | Mixing, matching | 50, 200/250, @ 50, 200/250, ' 30-20000 | + 8 6.3 12 ﬁ‘z /z
500,600 060 200 500 K 2K 5K 0K 20K
P-16 ' Same as 0-16 but with nine pin plug-in socket. 13, diam. x 2% high, 4 oz. FREQUENCY- HERTZ
are 0-10
INTERSTAGE TRANSFORMERS i gt |
Type Pri. Imp. Unbal. Sec. Imp. +1 db Max. Level  Resis. §*l
lﬂl. Application Ohms maDC  Ohms _(Hz) dbm mw _ Ohms L o ;E'_E.Lr? TOK -fm—
P-6 | Plate to PP grids | 15,000 95,000 CT 30-20,000 | +8 6.3 690 FREQUENCY-HERTZ
P-7 Plate to PP grids | 15,000,4ma | 95,000 CT 200-10000 | 48 6.3 690 o,
P-15 | 10:1 Pl to grid 15,000 1 Megohm  100-3,000 +8 6.3 330 o 0-12
- L]
OUTPUT TRANSFORMERS é-z(?' !' S
Pri. W :
: : 3K IOK 20K 40K
Type Pri. Imp. Unbal. Sec. Imp. +1dhb Max. Level  Resis. ® 2080 B 200 e ¢
No. Application Ohms maDC Ohms (H2) dbom mw  Ohms - FREVENLYSRERIZ
P-8 | Plate toline 15,000 50, 200/250, | 30-20,000 | + 8 6.3 | 950 S
500,600 400 0-13 |
P-9 Plate to line 15,000,4 ma @ 50, 200/250, 200-10000 ' + 8 6.3 950 fﬂﬂ |
_ 500,/600 w200 |
P-10 | PP plates to line | 30,000 CT 50, 200/250, | 30-20,000 | 8 6.3 | 1300 ='9%
.~ 500/600 W ~0 5 | 1.5 2 2.5 3
. MILLIAMPERES D C
a 5 ® o +.5 '
% 0-1,0-2,0-3,0-16 B 0-7 o g /,_;- -<|
"é" | _“'.,.A"f H'lr ™ W 5 ’4-""-
80 50 iy N 2L |
EZ'J( o2 g 0-37 I
¥ 2030 5070100200 500 1000 2K 3K 5K 10K 20K @ 00 200 500 IK 2K 5K 10K 20K4OK Q 50 100 200 500 IK 5K 10K 20K
FREQUENCY-HERTZ FREQUENCY-HERTZ FREQUENCY-HERTZ
., o, o &S
o o w2 B - & "o - =
Zz 0 > 0 g =5
E‘i E:é / "‘{ g_’l ; | 0-38 i
® %030 5070100200 500 1000 2K 3K 5K K 20K ¥ 20305070100200 500 1000 2K 3K 5K 10K 20K & 50 100 200 500 IK 5K ICK 20K

FREQUENCY-HERTZ FREQUENCY-HERTLZ FREQUENCY-HERTZ
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

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

APPLICATIONS Compact amplifiers and equipments. TYPE A CASE

APPLICATION NOTE Included in line are filament/transistor Width ....... . 1}5:
supply units. L2 | e 2
Mounting ..........1%,” sq.

SEPEWS oo i 4-40
Cutout ............. I

HERMETIC METAL CASED MIL TYPES See page 14.

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

INPUT & MATCHING TRANSFORMERS

Type Primary Imp. Unbal Secondary Imp. Response Pri Res. Max. Level
No. Application _ Ohms i = DE_ Ohms ____+2db (H2) Ohms dbm MW
A-10 Low imp. to grid 50, 125/150, 200,250, 0 50,000 (split) 20-20,000 59 + 15 30
0y ] 333, 500,/600 i
_ A11* | Lowimp. to I or 2 grids 50, 200, 500 0 50,000 CT 20-20,000 52 + 9 3
A12 | Lowimp.toPPgrids |50, 125/150, 200,250, 0 80,000 (split) 20-20,000 60 | 15| 30
333, 500,600
A-201 | Mixing, matching 50, 125/150, 200/250, 0 50, 125/150, 200/250, 10-50,000 64 + 15 30 |
333, 500,/600 333,500/600 -, 1 =) ﬂ"
A-21*+ | Mixing, matching iﬂ. 200,250, 500,/600 0 50, 200,250, 500/600 30-30,000 28 + 15 30
A-27 Xtal/hi. imp. to line 100,000 (split) 0 a0, 125,150, 200/250, 30-20,000 meas. 3700 + 15 30
| _ 333,500,600 with res. source k |
A-39* | Line to transistor 600,150 (split) 0 2000,/500 (split) 20-20,000 70 -+ 10 10
A-43+ Mixing, matching 600/150 (split) 0 2 secondaries 20-30,000 45 + 15 30
line or transistor each 600/150 (split)
to 2 simultaneously loaded lines or transistors |
* = Multiple aﬂuy srﬁm for extremely low hum pic;up = High electrostatic shieidﬁg . - o

INTERSTAGE AND OUTPUT TRANSFORMERS

Type Primary Imp. Unbal Secondary Imp. Response Pri Res. Max. Level

No. Application Ohms DC Ohms +2 db (Hz) Ohms dbm mw

A-15 | Transistor interstage 10,000/2500 (split) | 8 'ma 2000/500 (splitt | 40-20,000 600 — | 1w

A-16 | Plate to grid 15000 0 60,000 2020000 | 800 | +15 |30
A8 ?inglie u[dFF plates - 15,000 (split) 0 | 80,000 (split) 20-20,000 | 1040 | + 15 [30

o PP grids

A19 | Plate to PP grids 15000 | 8ma | 80,000 (split) _ | 4020000 | 2900 | 15 |30
_A22 | Trintstgoroutpit | s00CT | 20ma | 500/125 (split 40-20,000 36 — | 1w
_A23 | Tr.intstg. or output 5001 | 20ma 16/4 (split) | 40-20,000 36 | — |1w

A-24 | Single or PP plates 15,000 (split) 0 50 152050/150 200/250, | 20-40,000 | 1430 | + 15 (30
| toline i " L 3§§, /600 d =

A-25 | Plate to line - 15,000 8 ma 50, 125/150, 200/250, |  40-20,000 1580 | 415 (30
- ) i | 333, 560,/600 = _

A-26 | Single or PP plates 30,000 (split) | 50, 125/150, 200/250, | 20-40,000 | 2520 | 4 15 |30
. to line | _ B 333,500/600 B
~ A28 | Transistor to V.C. 48 CT | 750maBal | 16(split/8,4 40-20,000 5 - — | Sw
_ A34 | Transistor interstage ~ 25,000/6250 (split) - 3ma 900/125 (split) - 30-20,000 1620 — | 1w
_ A35 | Transistor interstage ~10,000/2500 (split) ~ 8ma 900/125 (split) 30-20,000 610 — | lw

A-36 | Transistor interstage ~ 500/125 (split) 20 ma 150/37.5 (split) ~40-20,000 36 — | 1w
~ A37 | Transistor interstage 200/125 (split) 20 ma 50/12.5 (split) 40-20,000 36 — | 1w m

A-38 | Transistor interstage 100/25 (split) 40 ma 40/10 (split) | 40-20,000 62 — | Iw
_A44 | Trintstg oroutput | 4K/IK (split | 12 ma 600/150 (splith | 30-20,000 | 310 — | lw
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

A-1I I A
7'/» =
203050 TOI00 200 500 1000 2K 3K 5K 10K 20K
FREQUENCY-HERTZ

+ +
N -0 -

RESPONSE-DB
i

Be A-12
|+ |
th O m—p— =
Hipermalloy Shield (A-33) §_1 - n
shown slipping & "°2030 5070100 200 500 1000 2K 3K 5K 1OK 20K
@
E” A-18
4 g 0 |
O - | = "'H-.,\
a
0 -2 I
A-33 SHIELD e 20 30 5070 100 200 500 1000 2K 3K 5K |10k 20K
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INDUCTORS AND FILAMENT/TRANSISTOR
SUPPLY TRANSFORMERS

Type No.  Application

o

)

RESPONSE-DB RESPONSE-DB

A-30  Audio inductor 450 Hys @ 0 ma DC, 250 Hys @ 5 ma DC, 6000 *2
_ . | ohms; 65 Hys @ 10 ma DC, 1500 ohms ' A-2¢ '
A-32  Filter inductor Series conn't’d: 60 Hys @ 15 ma DC, 2000 ohms ,,,?
(2 Wdgs.) . Parallel conn’t'd: 15 Hys @ 30 ma DC, 500 ohms i)
_A-40  Power transformer | 115V 60 cycles to two 6.3V CT —.2A Secs. 030 100 500 1K _ 3K  IOK20K SOK

_A41 Filter inductor | Series conn't'd: 240 Mhy @ .2A DC, 6 ohms FREQUERCIRERTS

(2 Wdgs.) Parallel conn't'd: 60 Mhy @ .4A DC, 1.5 ohms i T 450
- e e o R = L ¥ A=30
A-42 | Split filter Series conn't'd: 4 Hys @ 50 ma DC, 100 ohms =0 g?;\
(2Wdgs.) | inductor Parallel conn't'd: 1 Hy @ 100 ma DC, 25 ohms 220 \‘\
A-33  Hipermalloy shield, slip fit over “A" case, provides approximately ' = Eﬂﬂi
ED db shielding _ 0 | E“A {}.{:.3 4 5
: SPECIAL APPLICATION TRANSFORMERS
ype
No. Application Pri. Imp. Ohms  Unbal DC  +2 dbfrom  Pri. Res. Ohms Max. Level
A-45 Autotransformer, speaker matching 4, 8 16 0 40Hz-20kHz 1.2 Iw (@ 40 Hz; 4w (@ 80 Hz
Type Min. L Pri. 1V
No. Application Vo Pri. Imp.  Sec. Imp. Turns Ratio V2 Pri. to Sec. Max. Volts V2 Pri. 60 Hz Pri. Res. Ohms
A-46 Chopper transformer | 10K/2.5K | 50K | 2.23/4.46 4/2 (@ 60 Hz; 24 /12 (@ 400 Hz | 200,50 Hy 1300 /650
High electrostatic shielding plus magnetic shielding plus humbucking balanced structure
Type
No. Application Pri. Imp. Ohms Unbal. DC Sec. Imp. Ohms +2 db from Pri. Res. Ohms Max. Level
A-4] Hybrid transformer 500 /600 CT 0 500 /600 CT 40Hz-20kHz 39 + 10 dbm, 10 mw
3 balanced windings CT 500 /600 CT
Type
No. Application Pri. Imp. Ohms  Unbal. DC Sec. Imp. Ohms +2 db from Max. Level
A-48 “2 wire to 4 wire” hybrid cir- 500,600 40 Hz—20 kHz +10 dbm, 10 mw

cuit. Two transformers in one 500/600 2 WdEs.
case for hybrid circuit use. plus winding for balance loading.
Includes electromagnetic shielding. Hybrid circuit will provide 60 db minimum circuit isolation,

500/600 | 0




AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS
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LINEAR STANDARD™ Aupbio TRANSFORMERS

PACKAGING High quality rugged die

cast zinc alloy case with both top and
bottom mounting facilities (except LS-6).

APPLICATIONS High fidelity,
cast applications. Closest approach to
the ideal from the standpoint of uniform

broad-

frequency response, low wave form
distortion, high efficiency, thorough
shielding and dependability.
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- Th FREQUENCY -HERTZ
o
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LOW IMPEDANCE TO GRID AND MIXING
AND MATCHING TRANSFORMERS

Max. Unbal.
Type o Primary Secondary -+ 1db Level Relative+ DC in Case
No. Application Impedance Impedance from dbm hum primary No.
LS-10 Low impedance mike, 950, 125 /150, 60,000 ohms in 20-20,000 | +19 —74 db .5 ma LS-1
pickup, or multiple 200/250, 333, | two sections
line to push pull grids | 500 /600 ohms
LS-10X | As above As above 50,000 ohms 20-20,000 | +17 | —92db-Q] .5ma | LS-1
LS-12 Low impedance mike, | 50, 125/150, 120,000 ohms ED-ED.-ﬂD-:J +19 —74 db__.E ma LET
pickup or multiple 200/250, 333, |overall, in two
line to push pull grids | 500 /600 ohms | sections
LS-12X @ As above As above 80,000 ohms 20-20,000 _+ 17 —92 db-Q .5 ma LE-lT
overall, split
LS-14X | Low impedance mike, |2.5, 55,10, | 50,000 ohms 20-20,000 | +17 | —92db-Q] .5ma | LS-1
pickup, or parallel 15, 22, 30,
mixer to grid 38, 60 ohms
LS-26 | Bridging line to single | 5,000 ohms 60,000 ohms in 15-20,000 | +23 —7 db Oma | LS-1
or push pull grids two sections
LS-30+ |Mixing, low impedance |50, 125/150, | 50, 125/150, 7-50,000 | +23 | —74db Sma | LS-1
mike, pickup or multi- | 200/250, 333, | 200/250, 333,
ple line to multiple line | 500 /600 ohms| 500 /600 ohms !
LS-30X+| As above As above As above 20-20,000 | +20 | —92db-Q] .3ma | LS1
LS-31 | Three isolated lines or |30/50, 200/ | 50, 125/150, 20-20,000| +23 | —74db | .Sma | LS1
ads to multiple 250 ohms 200,250, 333, ;
ine each primary | 500 /600 ohms i
LS-32 | Mixing, low impedance (2.5, 5.5, 10, | 50, 125/150, 20-20,000 | +23 | —74db | .5Sma | LS1
mike, pickup or parallel|15, 22, 30, 200/250, 333,
mixer to multiple line 38, 60 ohms 500 /600 ohms
LS-68 + | Mixing, matching-line [600/150 split | 2 secondaries 20-40,000  +15 | —92db-Q Oma | LS-1
or transistor to 2 each 600/150
simultaneously loaded split
lines or transistors
INTERSTAGE AND DRIVER TRANSFORMERS
Unbal.
Type L Primary Secondary + 1db Max. Relative* DCin Case
NoO. Application Impedance Impedance from Level hum primary No.
LS-19 | Plate to PP grids 15,000 ohms | 95,000 ohms 20-20,000 | 100 mw —50 db 0Oma LS-1
like 6L6, 5881 1.25:1 each side
Split secondary
LS-21 | Plate to PP grids 15,000 ohms 135,000 ohms: 10-20,000 | 100 mw —74 db 0 ma LS-1
Split pri. and sec. 3:1 overall _
LS-40 | Plate to PP grids 15,000 ohms | 135,000 ohms; | 30-18,000 | 100 mw | —74db | Bma | LS-1
Split secondary 3:1 overall (+ 2 db)
LS-25 | PP plates to PP grids | 30,000 ohms | 50,000 ohms; 20-20,000 |200mw | —74db | 1ma | LS-1
Med. level split plate to plate | turn ratio
pri. and sec. 1.3:1 overall
LS-47 | Driver from push pull 5,000 chms | .1 pri. imped- 20-20,000 @ 20 Watts Sma | LS-2
2A3's, or sim. to class piate to plate @ ance turns
BB28's, 805's, or ZB120's ratio, Pri./ 4
Sec. 3.2:1
LS-48  Driver trans. push 12,000 ohms .038 pri. im- 20-20,000 | 40 watts 15 ma LS-3
pull 845's to 805 plate to plate | pedance turns
grids inclass B ratio, Pri./\4
Sec. 5.1:1
HYBRID AND REPEAT COILS
Max.
Max. Unbal.
Type o Pri and Sec. + 1db Level Relative® DCin Case
No. Application Impedances from dbm hum primary No.
LS-68 + Mixing, matching line | 600/150 split 20-40,000 +15 —92 db-Q 0 ma LS-1
or transistor to 2 2 secondaries
simultaneously loaded each 600/150
- lines or transistors split
LS-140 ¥ Line to line for Isol. 500/600 ohms 30-20,000 +18 —52 db-Q 0 ma LS-1
balanced and unbal. split
cir.; bal. for max. 500/600 ohms
cross talk 70 db split
LS-141 Three sets of bal. 500/600 ohms 30-15,000 + 18 —74db 0 ma LS-1 m
wind. for hybrid 500/600 ohms i
service, centertapped

The values of unbalanced DC shown will etfect approximately 1.5 db loss at 30 Hz.
* Comparison of hum balanced unit with shielding to normal uncased type. Q = Multiple alloy
magnetic shields.

+ High electrostatic shielding.



AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

PLATE, CRYSTAL, PHOTOCELL, AND BRIDGING TO

LINE TRANSFORMERS

m L5-55

b

Unbal.
Type Primary Secondary + 1 db Max. Relative* DCin Case
No. Application Impedance Impedance from Level hum primary No.
LS-27 Single pl. to 15,000 ohms |50, 125,150, 200/ 30-15,000 | 200 mw | —74 db 8ma | LS-1
muiltiple line 250, 333, 500 /600 3
LS-50 Single pl. to 15,000 ohms |50, 125/150, 200/ 13-40,000 | 200 mw | —74db Oma | LS-1
multiple line 250, 333, 500 /600
LS-51 Push pull low 30,000 ohms |50, 125/150, 200/ 10-40,000 | 250 mw | —74 db l1ma | LS-1
level pl. to plate to plate 250, 333, 500 /600
multiple line
LS-150 Bridging from |4,000 ohms, 50,125/150, 200/ 7-50,000 | 200 mw | —74 db lma | LS-1
50 to 500 ohm | bridging 250, 333, 500 /600
line to line _
LS-151 Bridging from | 16,000 ohms, 50, 125/150, 200/ 7-50,000 | 400 mw @ —74 db l1ma | LS-1
50 to 500 ohm | bridging 250, 333, 500 /600
line to line
HIGH LEVEL MATCHING TRANSFORMERS
Type s Primary Secondary ~1 db Max. Case
No. Application Impedance Impedance from Level No.
LS-33 High level line matching 50, 125/150, 1.2y 2.5, 5,75, 10-40,000 20 watts | LS-2
2007250, 333 10, 15, 20, 30, 50,
500/600 ohms 125/150, 200/250,
. N 333, 500/600
LS-34 High level line matching 50, 125/150, 200, 1.2, 2.5, 5, 7.5, 10-40,000 40 watts | LS-3
250, 333, 500/60010, 15, 20, 30, 50,
ohms 25/150, 200/250,
33, 500/600 L
OUTPUT TRANSFORMERS TO LINE AND VOICE COIL
Type Primary will match Primary Secondary +1 db Max. Case
No. typical tubes Impedance Impedance from Level No.
LS-52 | push pull 6AQ5, 6V6, 8,000 ohms 500, 333, 250/ 7-50,000 | 20 watts | LS-2
6L6, 5881, 6BQS, 7189A %E“a ﬁ;f%’ 530-
12BAS 5 -2_5:1_2- '
LS-54 Same as above B,000 ohms 30, 20, 15, 10, 7-50,000 20 watts | LS-2
Ty oy 28 12
Push pull 300B, 6L6's, 5,000 ohms plate 500, 333, 250/ 7-50,000 20 watts | LS-2
6AS7G, 6080, 7027, 7581, lo plate and 200, 125, 50, 30,
7355, 7868 ,000 ohms plate 20, 15, 10, 7.5,

. - o plate 5, 2.5, 1.2 S
LS-57 Same as above 5,000 ohms plate 30, 20, 15, 10, 7-50,000 20 watts | LS-
to plate and 7.5, 5,25, 12

,000 chms plate
e o plate
LS-58 Push pull parallel as h,ﬁl:lﬂ ohms plate 500, 333, 250/ 10-50,000 40 watts = LS-3
above o plate and 200, 125, 50, 30,
1,500 ohms plate 20, 15, 10, 7.5,
to plate 5,25, 1.2 __
LS-61 Push pull triode; 6AS7G, 10,000 ohms pl. 500, 333, 250/ 7-50,000 20 watts = LS-2
6080, 6L6, 5881, KT-66, to plate and 200, 125, 50, 30,
807, 1614 ,000 ohms plate 20, 15, 10, 7.5,
| o plate 5,2.5,1.2 e
LS-63 Same as above 10,000 ohms pl. 30, 20, 15, 10, 7-50,000 20 watts LS-2
to plate and 7.5,5 25,12
,000 ohms Dlﬂte
o plate B = 1
LS-6L1 Self bias push pull /9,000 ohms plate 500, 333, 250/ 7-50,000 30 watts | LS-3
6L6's, 5881, KT-66, 5146 o plate 200, 125, 50, 30,
triode, 6159 triode 20,15, 10, 7.5,
R 5, 2.5, 1.2 B
LS-6L4  Push pull 6146, 6159, 4,500 ohms plate 500, 333, 250/ 12-50,000 55 watts = LS-3
6L6's fixed bias or push o plate and 200, 125, 50, 30,
pull parallel 6L&'s ,B00 ohms plate 20, 15, 10, 7.5,
self bias, 7581 o plate 5, 2.5 1.2 | 8
LS-35 EL-34 in AB-feedback  5,0000hmsCT 4,8, 16 7-50,000 35 watts | LS-3
e (see circuit pg. 28) 43% screen taps :
LS-65 6550's in AB, feedback 3,3000hmsCT 4,8, 16 7-50,000 60 watts | LS-3
(see circuit pg. 28) 40% screen taps
LS-666 @ Push pull transistors B ohms split 500 ohms split 7-50,000 50 watts = LS-3
class B (2N277 or equw.)i
! (see circuit pg. 28) | _
LS-667 | Push pull transistors ohms split 4,8, 16 7-50,000 50 watts | LS-3
class B (2N277 or equiVv.)
Jsee circuit pg. 28)
MODULATION TRANSFORMERS
Type Primary will match Primary Secondary -+1 db Max. Case
No. typical tubes Impedance Impedance from ; Level . No.
LS-56 Push pull 6A5G's, 5,000 ohms plate 6000, 5000, 4000, 10-50,000 20 watts | LS-2
300B's, 6AS7G, 6L6 to plate and 1800, 1500, 1000,
6080, 7335, 7581 3,000 ohms plate 30, 20, 15, 10,
- to plate ~_17.5,5,25, 1.2 .
LS-691 Class B, B33A, 250TH 10,400 ohms 500, 4000, 3500, 20-40,000 @ 1000 watts | LS-6
8163 plate to plate 2750, 2000
LS-682 Class B push pull 4,750 ohms 500, 2000, 1750, 20-40,000 2500 watts @ LS-6
_parallel 833A's, 8164 | _plate to plate 500, 1250 |

LINEAR STANDARD
HIGH SHIELDING
DIE CAST CASES

TOP & BOTTOM MTG.

LS-1 CASE

IRTT——_ 1

cerenesnnrersenen @ Vg
OUURR———. |, "L
censanennen L1 X 22,
Screws IR . i 1~
Cutout ........ccomvrreeenn 174" dia.
Unit Weight ......................3 |Ibs.

Length
Width ..
Height ...
Mounting .......

LS-2 CASE

Length

Width .....

Height ........ R e
Mounting .......cccoeuueee.
Screws

Cutout

Unit Weight ..........7.

L5-3 CASE

Length

Width ...
Height .........
Mounting
SCrews ............
Cutout .............
Unit Weight

Eﬁ:u
TR I ¢ = |
—— L [

&

i
-
-

L] !_r.-lJ

LS-6 CASE
T, T 4 (SR p— (.. |,
WIAIN cosanummanmnsmiesmin b |
Height—LS-691 24"
Height—LS-692 .........ccerenree. 28"
Mounting Dimen......7% x 14 ¥,7
Mounting Hole .............24" dia.
Unit Weight 3%0 Ibs.
Unit Weight—LS-691......370 |bs.
Unit Weight—LS-692......520 |bs.
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

HIPERMALLOY ™ rRANSFORMERS

FACHMAGING High quality zinc alloy rugged die
cast case. Both top and bottom mounting facilities.

FREQUENCY RESPONSE +1 db from 30 Hz

to 20 kHz except where otherwise noted. TYPE H-1 CASE
length .............. 296" N
APPLICATION Ideal for portable compact Width ... ... ....... 1% + _”“'1'4
equipments. RRIEHE: .o onno sims s 3" | &y
Mounting ...... 13 x 1'%," -
APPLICATION NOTE Included in line are SCTeWS .....i.cecni.n. 6-32
power transformers. Cutout .......... 13" dia.
Unit Weight ... ... .. 2 I1bs

NOTE Units employ a hipermalloy nickel iron
core with a hum bucking coil structure which
provides electrical balance and effects good
inductive shielding.

LOW IMPEDANCE TO GRID AND MIXING TRANSFORMERS

24

Unbal.
o Primary Imp. Secondary + 1 db Max. Level DCin  Case
Type No. Application (ohms) Impedance from dbm mw  Prim'y  No.
HA-100 Low impedance mike, pickup, | 50, 125/150, 200/ | 60,000 ohms 30-20,000 +18 | 63 | Sma | H
or multiple line to grid 250, 333, 500/600 | overall, split
HA-100X Same as above but with multiple alioy shields to effect very low hum pickup +16 | 40 H-1
HA-101 Low impedance mike, pickup, 50, 125/150, 200/ | 120,000 ochms 30-20,000 +18 | 63 S ma H-1
or multiple line to P.P. grids 250, 333, 500/600 | overall, split
HA-101X As above but with multiple alloy shield to 80,000 ohms 30-20,000 +16 | 40 b ma H-1
effect very low hum pickup overall, split
HA-103A Low impedance mike, pickup, | 2.5, 5.5, 10, 15, 60,000 ohms 30-20,000 +18 | 63 | 5ma | H1
or parallel mixer to grid 22, 30, 38, 60 overall, split
HA-108* Mixing, low impedance mike, 50, 125/150, 200/ | 50, 125/150, 200/ | 20-50,000 +20 1100 5 ma H-1
pickup, or multiple line 250, 333, 500/600 | 250, 333, 500/600
HA-108X* Same as above but with multiple alloy shields to effect very low hum pickup | +18 | 63 H-1
HA-130X Three isolated lines or pads 30, 50, 200/250 60,000 ohms 30-20,000 +18 | 63 D ma H-1
to one or two grids with tri- each primary overall, split
I alloy inlernal shields _ _
“High electrostatic shielding.
INTERSTAGE AUDIO TRANSFORMERS
Unbal.
Secondary 1 db Max. Level DCin  Case
Type No. Application Primary Imp. Impedance from dbm mw  Prim'y No.
HA-104 Single plate to P.P. grids like 15,000 ohms 95,000 ohms 30-20,000 +20| 100 0 H-1
2A3, 6L6 (split secondary) (split) 1:2.5 ratio overall
HA-105 Single plate to single grid 15,000 ohms 60,000 ohms 30-20,000 +20 | 100 0 H-1
1:2 turn ratio
HA-106 Single plate to push pull grids 15,000 ohms 135,000 ohms 30-20,000 +20 | 100 0 H-1
(split secondary) (split) 1:3 ratio overall
HA-107 Push pull plates to push pull 30,000 ohms 80,000 ohms 30-20,000 +28 600 | .25ma H-2
grids (split primary and sec- plate to plate 1:1.6 ratio overall
ondary)
HA-137 Push pull plates to push pull 30,000 ohms 68,000 ohms 30-20,000 +20 | 100 0 H-1
2 gridi (split Pri. ancI_Ser:.} pﬁ to plate _1:1.5 ratio overall




AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

POWER TRANSFORMERS

Primary
TYPE H-2 CASE Voltage
Type 90/60 High Filament Case
""""""" No. Application Hz Voltage Windings No.
- F | Bfae) B REIERL ..ol HP-122 | pre-amp. 115 | 220-0-220| 6.3 V.C.T.-.6A H-1
Mounting ........ 2 X 23%" puyerﬁsipply 15 ma 6.3V.C.T-1.2A
.............. 6-32 using bx
- T e 6X5GT rectifier
Unit Weight .........
HP-123 | Pre amp. or 115 | 275-0-275|6.3 V.C.T.-.6A H-2
tuner power 35 ma 6.3 V.C.T.-2A
supply using
6X4, 6X5GT
- rectifier N
PLATE TO LINE TRANSFORMERS
Unbal.
Secondary + 1 db Max. Level DCin  Case
Type No. Application Primary Imp. Imp. Ohms from dbm mw Prim'y  No.
HA-113 Single plate to multiple 15,000 ohms 50, 125/150, 200/ | 30-40,000 +21 | 125 Oma| H1
' line (split) 250, 333, 500/600
HA-114 Push pull low level 30,000 ohms 50, 125/150, 200/ | 30-40,000 +23 | 200 1 ma H-1
plates to multiple line plate to plate 250, 333, 500/600
HA-133 Single plate to mutiple 15,000 ohms 50, 125/150, 200/ | 30-40,000 +22| 160 8 ma H-1
line (DC in Pri.) (split) _ 250, 333, 500/600 | 8 i
OUTPUT TRANSFORMERS
Secondary + 1db Max. Case
Type No. Application Primary Imp. Imp. Ohms from Level No.
HA-134 Push pull, 6L6, 6W6, 6050, 5000/9400 ohms 50, 125/150, 200/ | 10-50,000 15 watts H-2
7355, 7581, 12BA5 to line plate to plate 250, 333, 500/600 =
HA-135 As above except 3000/5000 ohms 30, 20, 15, 10, 10-50,000 18 watts H-2
to voice coil plate to plate 15 5. 25,12
HA-136 5881's (KT-66's) in AB- 6,600 ohms CT 4, 8,16 10-50,000 20 watts H-2
feed back (see pg. 28 43% screen taps
circuit) L

The New UTC HCA-308 is a hi-fi,

low distortion, IC or transistor out- TNPUT® a1 .

put to voice coil transformer. Circuit 4 4+, SMmgla 0

shown is from RCA’'s KD-2117 Kkit. Meghi 5oTs ) | & 13

Type No. HCA-308 L | AN® [T

Primary impedance 200/125 2 CT e o7 |

Secondary impeda 0 = T | e '- Height 114” width 2Vs”

Secondary impedance | 4/3¢ mag V% |10 i | aertt 1A% Two /16" holes
' Frequency response ~+1 db, 100 Hz Ve on 1347 mounting center.
to 10 kHz b f=e d ) Weight 0.2 Ibs.

Maximum level 1 watt
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

COMMERCIAL GRADE
COMPONENTS

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

APPLICATIONS Continuous commercial equipment service. ML -
The low level interstage units should be used with parallel feed i Case %ﬁf 6?31 M?::t' -ﬁ;; ?::ﬁ Wlé'i“_u.lrtit
of 50K ohms and .25 mfd. The input transformers’ 200 ohm (= No. (Sq) (Sq) Screw —'/s Dia Lbs
windings are balanced; they may be used for 150 to 250 ohm RC-37 | 1% |1% 420 | 1% | 1% E T
circuits. ~ircty RC-50 | 1% [1%e | 632 [2% [1% 5
FREQUENCY RESPONSE =1% db from 40 Hz to 10 kHz (no | s, RC-62 | 1'%/ 1Y, | 6-32 [2% |1% | 1
unbalanced DC); CVL and CVM units 40 Hz to 6 kHz, or unless _ T RC-75 | 2%s | 1'%6] 8-32 2% | 1% 1%

otherwise specified.

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

RC-87 | 2% | 2% | 8-32 3% |2 2%
"RC-100] 3 2% | 832 |3% [2% | 3%
RC-112| 37%s6 | 21%46[10-32 |45 [27% | 5

RC-125] 3% |3 10-32 |41 | 3 6%
RC-150| 4), | 3%s [12-28 [ 5% [3% | 11
INPUT, INTERSTAGE, MIXING AND . RC CASE RC-152| 5% |4% |12-28 5% |4 | 15%
LOW LEVEL OUTPUT TRANSFORMERS RC-175| 5% 4% |%-20]7 |4 22
Primary Max. Secondary
Impedance Level Impedance Case
Type No. Application _Ohms dbm Ohms No.
_CG-131 | 1 plate to 1 gnd 15,000 +28 | 135,000 1:3 ratio | RC-50 cxrm
CG-132 | 1 plate to 2 gnds | 15,000 +30 [ 135,000 spiit | RC-62 SERIES
3 ratio overa
CG-133 | 2 plate to 2 grids | 30,000PtoP +32 | 80,000 overall RC-75 TRANSISTOR IMPEDANCE TYPE TRANSFORMERS
1:1.6 ratio overall ALL UNITS IN RC-50 CASE . Baneh: TS
s : z s . r

e e hﬂ‘:}-}:ﬂuéuigﬁ'gd Ty A0 900 il g Type No. Application Pri. Imp. in Pri. Sec. Imp. +~2db Level

CG-135 | Line to 2 grids 50,200,500 | +30 | 120,000 overall | RC-50  CAT-15 Output |_38/12 split_750 ma Bal.| 16 split/8/4] 50-15kHZ5 w_
hum-bucking CAT-20 Interstage | 500/125 split 20 - 16/4 split | 50-15kHz1 w

CG-235 | Line to 1 or 2 50, 200, 500 | +28 80,000 overall | RC-75 } or Output | , - _
grids, hum-bucking; multiple alloy shielded for low hum pickup GAT-EE’Interstage | 500/125 split 20 500,/125 spm; 50-15kHz 1w

CG-136 | Single plate and | 15,000, 50, 200 +30 | 80,000 overall | RC-62 | Isol. or Output + .
low impedance mike or line to 1 or 2 grids hum-bucking GAT-:IIJ[ Line Input 500/125 split 20 2K/500 split| 50-15kHz1 w

CG-137 | Mixing 50, 200, 500 | +28 | 50, 200, 500 RC-50 L A _ = e

_CG-140 | Triode plate to line 15,000 8maDC +30 | 50, 200, 500 RC-50 CAT-40 e ae [Tk spl 8 2K/500 snht‘ 50-15kHz1 w

CG-141 | Dynamic mike or 30,000PtoP  +32 | 50, 200, 500 RC-50 - — — — e —
PP plates to line CT ™

CG-233 | PP 6C5, 12AU7, 30,000 Pto P| +35 | 25,000 overall RC-87 cG YARIMATICH = LINE TO VOICE COIL TRANSFORMERS
similar triodes to cT 1:.9 ratio overall m
AB Ir-45'5'.. 2A3's, APPLICATION Line to voice coil transformers will match any voice coil
6L6's, etc. ) or group of voice coils to a line.

CG-333 | PP 6C5, 12AU7, 30,000PtoP | +35 | 3,3000verall | RC-87 IMPEDANCES  Primary 500 ohm line. Secondary .2, .4, .5, .62, 1, 1.25,
similar triodes to CT 1:.33 ratio overall 15,2 25, 3,338, 3.8, 4, 45,5 55,6, 625 6.6, 7, 7.5 8, 9, 10, 11, 12, 14,
fixed bias 6L6's 15, 16, 18, 20, 25, 28, 30, 31, 40, 47, 50, 63, 69, 75 ohms.

CG-433 PP 45, 2A3, similar 5,000P to P 10W. | 800 overall . RC- . .
tubes to fixed bias CT 1:.4 ratio overall | 100 Type Audio Primary Secondary Case
2 or 4 6L6's | __No. Watts Impedance Impedance No.

T cVL-1 | 15 | 500 ohms .2to 750hms | RC-87
cvL-2 | 40 = 500 ohms .2 to 75 ohms RC-125
OUTPUT TRANSFORMERS CVL-3 75 500 ohms .2 to 75 ohms RC-150
Secondary Impedances: 500, 200, 18, 8, 5, 3, 1.5 ohms R——
™
Type Imped. P. P. ‘ Max.  Case cG VARIMATCH ® DRIVER TRANSFORMERS
No. Ohms, Overall Typical Tubes Watts No. Max
== — - = T — E =
CG-16 | 3,000/5,000CT 6AS7G, 6L6, 6080, 7581 20 RC-100 Type No. Primary Tubes Watts No.
— T i - 1 r——— = o e e = e ——— — = S
CG-19 | 6,000/10,000CT | 6L6, 5881, 6DZ7 20 RC-100 CG-51AX | All single tubes like: 6C5, | 2A3, 6L6 5 | RC-87
CG-710 | 14,000/20,000CT | 6AK6, 6K6GT, 7027 20 RC-100 Eﬁ;’ni ;h’?l- %Afrl-‘*?,lrﬂ o san- EOMADE
CG-2L6 | 9,000CT | 6L6's, AB1, 5881, 7868 | 30 RC-125 el L L ' -
3 . _] Al | — CG-53AX | P. P. tube like: 2A3, 6L6, | 841, 801A, 800, 838, 20 | RC-112
Fa;:lus 2:1, 3:1, Pri. 805
TR R 0 )4 sec,
FEEDBACK OUTPUT ANSFORMERS CG-59AX 50, 200, 500 ohm Iir_le 805, 838, ZB-120, 20 RC-112
(See page 28 for typical circuits) fua;fl/ﬂ:eg 1, 1.4:1, Pri. 100TH, 800, 55T
Secondary Impedances: 4, 8, 16 ohms and 70 VoIt line. - = - - —
Type Primary Typical Audio Case ™
No: Impedance e Wetts o cc VARIMATCH ™ mobuLATION UNITS
CG-20 5,000 CT, 43% screen taps EL-34 in AB 25 | RC-125 APPLICATIONS  Will match any modulater tubes to any RF load. Eliminates
CG-21 3,300 CT, 40% screen taps = 6550's in AB; 50 RC-150 the power loss and high distortion caused by imprecise matching of RF load
— —— e ——— — — to class B modulation through the use of a combination of tapped windings
ahﬁm-::ling an extremely wide range in impedance matching. Designs provide
™ that for any load impedance employed, full class C plate current can be
ca VARIMAICH © outTPuTs FOR P. A. carried by secondary winding.
_ IMPEDANCES Primary from 500 to 20.000 ohms. Secondary from 300 to

APPLICATION Universal units designed to match any tubes within the 30,000 ohms.

rated output power, to line or voice coil. o

IMPEDANCES  Output 500, 200, 50, 16, 8, 5, 3, 1.5 ohms. Primary 3K, 5K, NOTE CVM-5is in end-casting package. See page 42.

6K, BK, 10K, 14K ohms, center tapped. Max. Max.

Type Audio ClassC

__No. Watts _Input Typical Modulator Tubes Case No.

Type Audio ) Case CVM-0 12 25 6BQS5, 6DZ7, 6V6, 7189 RC-100
= T Typical Tubes _ N0, CVM-1 | 30 | 60 | 6V6,6L6, 807, 5881, 7189, 7355, 7581 | RC-125 m

CVP-1 | 12 6V6, 6AQS, 6BQS, 6DZ7, 7189 | RC-100 CVM-2 60 125 6L6, 809, T-20, 1608, 6159 RC-150
CVP-2 | 30 | 6L6, 6V6, BO7, 5881, 6DZ7, 7189, 7355, 7581 RC-125 CVM-3 125 250 807, 845, TZ-20, RK-30, 35-T RC-152
CVP-3 60 3008's, 6L6's, 807, 1614, 5881, 1625 RC-150 CVM-4 '~ 300 600 | 805, 838, T-55, ZB-120, 4-65A, 100TH RC-175
Cvp4 | 125 807's, 4-6L6's, 845's, 4-1614's, 6146, 6159 | RC-152 CVM-5 | 600 |1200 | 805, HF-300, HK-354, 205TH, 810, Tx12x9H
CVP-5 | 300 ___242A's, 838's, ZB-120's RC-175 J 1 _4-125A 82 Ibs.
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

SPECIAL SERIES
AUDIO TRANSFORMERS

PACKAGING 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 filled.

APPLICATION Amateur and popular-priced PA service.

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

UNIVERSAL MODULATION TRANSFORMERS

(Secondary carries class C current)
Any modulator tubes to any RF load.

G-5—~G-12 CASES

CASE SIZES (see chart supplied with units)
(Will take 12.28 Mtg. Screw) Maximum efficiency and lowest distortion in a modulator stage are
G-1-G-4 CASES e e w.b M. W the made possible by properly matching of impedances. These units cover
_ CASE SIZES s [3%13% [3%3% 2% v every modulator combination. Full class C current can be carried.
(Will take 8-32 Mtg. Screw) 2 2L £ Primary impedances from 500 to 20,000 ohms...secondary from 200
Type wt. G-7 | 4%]4% |5Ve| 4% 325 8 to 22,000 ohms.
oo. H W D M N Lbs. G-B | 4%|5% |53|4%%4] 4% |12 '
GI[1% [27e[1% [2%]2 |1 G5 | 5%|5% | 6%| 6% |4'%5[21 :
G-2[2%e [3%e | 1'%0|2% [2%[1% G-10| 5%[6% | 6% 5% 59|24 cIRe De: T .. L e SR8
G-3[2"% 3% |2%: |3%|2%[2 G-11 | 5% 6'%:| 7% 62%sa] 5232 31 S-18 12 watts G-3
G-4|2%elda% [2%s [3%13%[3  G-12[10%[7% |9%|8% |[6% |52 S-19 30 watts G-4
S-20 55 watts G-5
S-21 110 watts G-7
S-22 250 watts G-9
CLASS A INPUT TRANSFORMERS TYPICAL MODULATOR COMBINATIONS
Type No. Application Ratio Case S-18—12 WATTS MAX.
= e —— = =
S-2 1 plate* to 2 grids 1:4 G-2 Typical driver tubes: 6C4, 12AU7, 6J5, 6SN7GT.
S-3 1 plate* to 1 or 2 grids compact type 1:4 G-1 DRIVER
$-5 Single or double button mike or line 1:16 G-2 Sec. P. P. Watts Plate Bias
to 1 grid hum-bucking type Transf. Term. Tubes Output P.P.Load Volts Volts
S-6 tE'.irigle_gr double t:l;ttnn mike or line 1:16 G-1 S-8 G’-G’| 6ACSG 8 10,000 250 0
LR AL L LA L S-2 | G-G | 6V6, 6AQS 12 6,000 250 15
*Will match tubes like 6J5, 6C4, 12AU7, etc. Can be used with high mu : .
triodes with loss in low frequencies. Pri. DC to 8 ma
‘ S-19—30 WATTS MAX.
. DRIVER
UNIVERSAL DRIVER TRANSFORMERS Tube or Sec. P.P. Watts P. P. Plate Voits
(See modulator chart supplied with units Tubes Transf. Terms. Tubes Output LLuad Volts Hﬂ
for tube types, ratios are Pri. to V2 sec.) 6C4 | S-10 | GG 6L6 self | 30 9,000 400 23
W Max. bias
Type No. Application Watts Case
S-8 giggiia dr;uertplate to ;:é:ui.hpull grids, 5 G-3
.66:1, 5:1 ratios. Pri. DC to 45 ma.
S-9 Pushpull driver plates to grids of class 20 G-4 $-20—55 WATTS MAX.
B tubes up to 400 watts output,
2.66:1, 3.6:1, 5:1 ratios. P.P ARIVER Sec P.P Watts P.P Plate Plate Bias Bias
. - e Fa . : s w Fa I |
S-10 éfg}.l? u:fsrmfl]aré‘.llt?_tes EGE%E*?I nt': 5 G-3 Tubes Transf. Terms. Tubes Output Load Volts  Tr'sf. Volts Tr'sf,
= LU R R R L - — 12AU7 59 22 | 2E26 | 54 | 8000 ] 500 | S-41] 15 | S-51
12AU7 S-10 G-G .EIEEE' 60 3800 400 5-39 25 S-51
12AU7  S-10 G-G 4-6L6 60 4500 400 S-40 23 S-51
MATCHING TRANSFORMERS 5A3 S8 | 33 | B09 | 60 | 5000 | 500 | S4l] 0
Type No. Application _ Pri. Oohms Sec. Ohms Case A
§-11 | Single 6J5, 6Ca, 12AU7 15,000 200,500 | G2 $-21—115 WATTS MAX.
or similar tube to line 10 ma DC Fhlr’:.iﬁa
- iver
S-12 | Line tospeaker 15watts | 500, 2000, 4000} 2,4,8,15| &2 s-9Transf. P.P.  Watts P.P.  Plate Plate  Bias  Bias
$-13 | Line to speaker 30 watts 500, 2000, 4000 | 2,4,8,15 G-4 Sec. Term. Tubes Output Load _ Volts Transf. Volts  Tr'sf.
1-1 807 80 6600 600 S-45 30 S-51
2.2 6146 95 6000 600 S-46 50 | S-51
3-3 809 100 | 8400 750 S-45 5 S-51
UNIVERSAL OUTPUT TRANSFORMERS 5.2 TZ-40 100 6000 750 S-45 0
TO LINE AND VOICE COIL 2-2 T-756 100 7000 850 S-46 30 S-51
Type (Secondary Impedances: 500, 15, B, 2 ohms) 1-1 4-6L6 110 2000 400 S-44 25 S-51
No. 22 | 35T 115 |11000 | 1000 | S-47 30 | S-51
Max. Primary
Watts Impedance Typcial Tubes Case
SINGLE-ENDED TUBES §-22—250 WATTS MAX.
151-11 ; fggg ﬂgmﬁ 35L6GTG, 6V6 G-2 PE'F[.-EAE
. onms A3, 6B4, 6L6, L6, 6W6, rnver _ :
7000 ohms 25 H8 R gnaﬁ, EAS%. ﬁﬁﬂ?ﬁ%, 6CME, S-9 Transf. P.P. Watts P. P. Plate Plate Bias Bias
10.000 ohms 12AB5, 6K6GT, 1G5, 3C5 Sec. Term. Tubes Output Load Volts Transf. Volts  Transf.
6A4, 7189A, 7581, 7355 1-1 T-55 175 6900 1000 S-47 40 S-51
PUSH-PULL TUBES 2-2 830 B 175 7600 1000 S-47 35 S-51
$-15 | 4000 ohms 6Y6, 12AB5, 6W6 G-2 2-2 808 190 | 12700 1250 | S-47 15 S-51
Q 12 W. 5000 ohms 2A3, 6ASTG, 6CUS 3-3 203 Z 200 6900 1000 S-47 0
. ;‘;ﬁ:ﬂ:hms Eg;g-ﬁﬁﬂﬁ":g v - 1-1 HK-354 | 220 | 15000 | 1500 | S-49 | 100 | S-51
- ohms . f * 2 g .
30 W. 6000ohms 7189A, 7355, 7581 HK-154 | 225 11400 1250 S-47 210 S-52
9000/10000 ohms 807-triode, 7027, 7868 2-2 100TH | 250 7200 1250 | S-47 0
S-17 . 3800 ohms 6L6's, 7027, 7868 G-S 2-2 838 250 | 9000 | 1250 | S-47 0
55 W. 4500/5000 ohms 809, 6146, 7355, 7581 * Reverse S-9, using 2-2 for plates and P-P for grids.
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS
RECOMMENDED TRANSISTOR AMPLIFIER CIRCUITS
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AUDIO AND HIGH FREQUENCY TRANSFORMERS & INDUCTORS

SPECIAL CUSTOM BUILT
AUDIO COMPONENTS
TO YOUR SPECIFICATIONS

G

In addition 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-
tions. 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 im-
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
DO-T shields. See particular
leaded at stock series (SH suffixed
both ends. type no.) for size.

a |

i3

SE-O03-1041
-2, S000I1L
=4 , S0OKL(L

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

Molded carrier frequency trans-
former, 4+ 8 dbm level. Within
3 db from 100 Hz to 100 kHz.
4000:4000 ohms. % Dia. x 58
inches, 3 oz.

e

Microphone input transformer,
double drawn hipermalloy shields.
Shielded cable leads. Ratio 100:1.
15, Dia. x 1%,” 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 Ibs.

Special chopper type transformers
with terminals or shielded leads;
multiple high permeability mag-
netic shields; electrostatic shield-
ing for voltage isolation of 2 x 108,

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
micromodule requirements with no
failures.

Bolometer transformer. Primary
10 ohms, secondary 530K ohms,
230:1 ratio, response from 2 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-10 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 half of secondary; secondary
halves loaded with different im-
pedances. Size: 1.1 Dia. max. X
.79” high max. Weight: 34 gms.



POWER TRANSFORMERS & INDUCTORS

GENERAL INFORMATION ON POWER TRANSFORMERS & INDUCTORS

Power Transformers A power transformer transforms voltage and cur-
renis to higher or lower magnitudes with the purpose of converting prime
supply voltages to specific application requirements.

UTC manufactures a wide variety of power transformers for military,
space, industrial and commercial application.

Theory Basically, a transformer consists of two or more coils of wire
inductively coupled to each other. When alternating current flows in one
coil an alternating current of the same frequency is induced in the other
coils. The magnitude of this voltage is a function of the relative number
of turns on the coils and the degree of coupling. In a power transformer
the coils are wound on a high permeability core, hence most of the flux
is confined to the core and a high degree of coupling between coils is
realized. This makes the voltage almost wholly dependent on the relative
turns or the turns ratio.

Fundamentals The simplest Et PRIMARY SECONDARY ¢,

transformer consists WINDING WINDING

of two windings. v v
N | N 2

The primary winding is connected to the alternating current voltage source
and the secondary winding is connected to the load.

The physical law governing induction in the windings is: e = N %T % 108

This law can be stated: The voltage induced in a coil is proportional

to the number of turns and to the time rate of change of magnetic flux

in the coil.

In a power transformer the flux links between coil windings is almost
e N

perfect, consequently. 2 = -1

ep Ny

where eq is the source of voltage and e, is the output vultage.—:; is the
turns ratio.

Equivalent Circuit For simplicity of analysis a transformer with a ﬁ]-:
s
is shown. This model can be extended to other turns ratios by the use

of scaling factor ( ﬁ‘) Rp XL Rsg
2

1

R, = Primary winding DC resistance

Rs = Secondary winding DC resistance

Xn = Represents an inductive reactance that causes a current to flow
which produces the flux in the transformer magnetic core.

Rc = Is a resistance that represents the losses in the magnetic core of
the transformer. These losses are of two types: hysteresis and
eddy currents. Hysteresis refers to losses due to movement of the
core molecules. Eddy currents are the currents induced in the
core due to core material conductivity.

}{L — Represents an inductive reactance caused by the magnetic flux
that does not couple both coils. It is shown as an inductance and
is the result of imperfect coupling. This parameter is called
leakage inductance.

R = Load resistance represents the device that is being powered by
the transformer and constitutes useful power.

Ep — Input Voltage

|p = Input Current

Im = Current due to X, and R, called magnetization or exciting current.

E| = Load Voltage

|| = Load Current lﬂ,
Vector Diagram T %

The diagram shows the result of the transformers parameters considered
in the equivalent circuit and their terminology.

Although we assumed a :1— — 1 transformer EL is smaller than Ep due
2

to voltage drops I Rs, IpRp & I XL. In the unloaded transformer I would
not exist and |, would equal |m, which normally is small compared to |
Consequently,

N1

Ep
B - N very closely.

30

G
. )

Unloaded Loaded
(EnL — By
EL Loaded

Cutput power plus losses
Input volt-amps

1. Percent requlation = 100

2. Power Factor =

to cosine &.

3. Efficiency — Output power

Output power plus losses
4., Phase Shift between E. & Ep sine wave shown as angle ©.

Actual losses which show up as heat in the transformer and cause a tem-

perature rise shown up in the diagram at the following points:

-
1. Core loss = ’ch

2. Primary winding losses — ISHH

3. Secondary winding losses — I°R

12
L' s
Total losses is the sum of these losses,

Power Inductors An inductor is used to impede the flow of AC current.
They offer a high impedance to alternating currents but allow DC cur-
rent to flow.

The principal purpose of these inductors is to reduce the AC ripple in
rectifier power supplies in conjunction with capacitors. They are specified
by inductance and DC current capability.

Hermetic Power Components

Highest Industrial and Military Reliability UTC hermetic power compo-
nents have found wide acceptance for industrial electronics eguipment
where the highest reliability is important. The insulation operating tem-
perature (ambient temperature plus transformer's temperature rise) in a
transformer considerably controls its life and reliability.

For military application ambient is based on 65 C, for Class R units.
This allows a 40 C rise for the maximum final temperature of 105 C
prescribed for Class R units in MIL-T-27C.

The power transformers and inductors listed on pages 32 through 41
are available, on request, built to Class S specifications. These units are
allowed a maximum final temperature of 130°C. MIL-T-27C allows the use
of a higher temperature class unit for a lower temperature application.
Therefore, a Class S unit may be used in a Class R application. Class S
units are equally as reliable at Class R temperatures.

Industrial applications ambients are appreciably lower. As a result, the
temperature rise can be approximately 15°C higher (40°C to 55°C rise),
still providing the same overall life and reliability. This results in the
ability to operate the same components at somewhat greater ratings.

The listings of our power transformers, filament transformers, plate
transformers, and filter inductors are given for both MIL-T-27C and indus-
trial service, the latter in bold type.

These units exceed MIL-T-27C requirements in many respects. The in-
sulations employed have exceptional safety factors. The use of special
core materials provides high efficiency and small size. The transformer
regulation has been a fundamental design consideration in all units to
provide for diverse applications in which they may be employed.

Dual Voltage Ratings UTC hermetic plate and power transformers incor-
porate a tapped high voltage winding to provide either of two secondary
voltages for greatest versatility. For full understanding of the capabilities
of these components, the DC voltage and permissible currents have been

listed for both inductor and condenser input at both output voltages as
well as for military and industrial service.

Muitiple Rating Filter Inductors The "H" series of filter inductors are
designed and rated with inductance shown for four different current
values. The industrial

and is numerically equal

ratings are shown

in 80 |
bold type. These units |
are 100% tested to = [ |

INDUSTRIAL RATING :

exceed the inductance

40 ' e |

value specified at the

i e— |
/ MILITARY RATING |
30 | . - ——

maximum military current
rating shown.

TEMPERATURE RISE DEGREES C.

4
/

o i 2 3 4 8
HOURS,FULL LOAD

Special Designs In addition to the needs met by UTC stock power com-
ponents, there are many unique applications which require special units.
These custom designs, produced to customer specifications, range from
milliwatts to 100 KVA capacity. They comprise temperature ranges from
Class R (105 C) to Class U (higher than 170 C). All types of mechanical
and electrical configurations are available. Special engineering emphasis
iIs placed on customer requirement.

Our engineering and laboratory facilities are uniquely equipped to
handle customer problems in tough design areas such as shielding,
corona, reliability, high voltage, miniaturization. etc.

Facilities are available for production of samples as well as large
quantities. The close coordination between our sample shop and produc-
tion assures production quantity equal to sample quality.
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STANDARD POWER TRANSFORMER & INDUCTOR SELECTION GUIDE

Product , , Power
Series Description Size Weight Frequency Range Page
Military Type
DO-T400] Flexible lead ultraminiature power transformer. | % dia x 1%," long 1/10 oz 380 Hz to 400 mw 37
- Hermetically sealed to MIL-T-27C Grade 4, Metal Clad. 2400 Hz
H Inductors. Hermetically sealed inductor to Uxlx24"hto 051b to 017 A to 0.4 mHy to 12, 13
MIL-T-27C Grades 4 & 5. I1x7x8" h 60 Ibs 30 A* 450 Hyst 14, 36
H Hermetically sealed to MIL-T-27C. Grades 4 & 5. % x Y% x %" h to .04 Ib to 50 Hz to 1.2 VA to 32 thru
Transistor, filament, inverter and plate type. 11x11x14%" h 160 Ibs 2500 Hz 5.0 KVA 40
|Metal clad & molded. -
HIT | Ultra-shielded power line isolation transformers. 414, x 44 x 3%4:" h to 51bs to 50 Hz to 50 W to 40
Hermetically sealed to MIL-T-27C. Grade 4. 8 X b742 x 51 742" h 60 Ibs 400 Hz 1200 W
- 0.1 mfd or less, effective coupling.
MAT [ Transformer, hermetically sealed ; for magamp ldx1%"hto lozto 60 Hz to 100 mW to 48, 49
and other applications. MIL-T-27C, Grade 4. 2°16 X 2V1s X 38" h 134 b 400 Hz 20 VA
MET | Hermetically sealed metal clad to 6lga X 1134, x 174" hto | 1% ozto 380 Hz to 1AW to 32, 33
MIL-T-27C. Grade 4. For 400 Hz application to give 31s x 2% x 44" h 45 Ibs 2400 Hz 200 W & 37
min size. Transistor, filament, universal types.
N Mil. St'd. filament & plate transformers per 11546 x 18346 x 2746" h to | 1% Ibs to 50 Hz to 1.5W to 41
MIL-T-27C. Grade 4 (ruggedized) construction. 5Vie x 45%45 x 514" h 16Y5 Ibs 400 Hz 400 W
NV |Inverter transformer, miniature. Hermetically 1946 X 1946 X 136" h to 1.2 to 10 kHz, 20 kHz, 32.5 VA to 35
sealed to MIL-T-27C, Grade 4, Class V. 14 x 144 x 134" h 2.5 0z 50 kHz 89 VA
- | Multiple outputs.
SRC | Transformer, hermetically sealed to MIL-T-27C, 1% x 13 x 234" h 2/31b 60 Hz to 6 VA 40
Grade 4. Precision Scott-T reference 400 Hz
Z | Mil. St'd. inductors per MIL-T-27C. Hermetically 2% X 245 X 38" h to 2 Ibs to 80 mA to 4 Hys to 41
sealed. Series & parallel connections, A% x 5% X 712" h 35 Ibs 630 mA* 40 Hyst .
Industrial and Commercial Types
A Ultra compact components, small & light in 1%, sqx 2" h 5 1b 60 Hz 2.5 VA 20, 21
weight. Ideal for remote amplifier and similar 15 mato.4 A* | 60 mhy to 60 hys
compact equipment,
CG | High quality. Transistor filament & plate use, 1346 s x 2%2" h to 11bto 50 /60 Hz 7.5 VA to 42
Designed to AIEE. Rugged drawn steel cases or 21 x 10x 13%4" h 253 Ibs 4950 VA
E?Id &:astmgs. Vacuum impregnated & compound
ed.
CG | (Inductor) High quality inductors. (As above) : 2%6 X 2242 x 34" h to 2% Ibs 15 mato 5 A* 2.5 mhy to 42
i 11% x 4% x 678" h to 40 Ibs 250 hyst .
FT | Channel frame, filament /transistor transformers. 2% x 1% x14"hto Y b to 50 /60 Hz 7.5 VA to 44
For 2.5 VCT to 48 VCT. From .04A to 10 A. 4% x 2% x 258" h 2Y5 Ibs 48 VA
HP | Pre-amplifier or tuner supply. Rugged die cast 2% x 11345 x 318" h to 2 Ibs to 50 /60 Hz 18 VA to 25
case of high conductivity alloy. For portable & 3%6 x 2'%6 x 32" h 5 Ibs 35 VA
compact service. - -
PF | For photoflash and similar applications. Line and ¥ dx 135" h to 14 o0z to Trigger DC 6 KV pulse 45
transistor inputs. Power, inverter & trigger types. 25 X 3% x 254" h 2 Ibs Inverter 412 V DC,  to 15 KV pulse
S0/60Hz | 40 Watt-Sec B
R (Inductors) Replacement types, channel frame 2% x 1% x 13" h to 14 |b to 30mato5 A* | 2mhysto5 hyst |44, 45
construction. Vacuum sealed to prevent corrosion. | 4% x 2% x 23" h 2% Ibs
R Replacement type line adjusting and isolation | 2% x 2% x 34" h to 2Y5 |bs to 50 /60 Hz 50 VA to 44, 45
transformers. High reliability. Vacuum sealed to 12x7x9%h 70 Ibs 2500 VA
| prevent corrosion. Housed in protective shells. 1 I A | -
S Popular-priced series for filament transistor & 18 x 234 x 134" h to 11bto 50/60 Hz 7.5 VA to 43
plate use. Ratings are based on ICAS intermittent 10% x 7% x 9% " h 52 |bs 1400 VA
use. Vacuum impregnated & compound filled. ) N
S (Inductors) (As above) Bx2¥sx 13" hto 11bto Imato5A* |2 mhysto500 hyst| 43
i o A% x5% x5%"h 12 Ibs
SC | Signalling & control transformers, for operating 3x3% x%" hto 3 Ibs to 50 Hz to 50 W to 45
relays, sirens, horns, gongs, etc. 4/8/12/16/20 /24 4x5x4%"h 10 Ibs 60 Hz 250 W
volts. Screw type binding posts secondary
terminals for easy connections.
* DC Current Rating. t Inductance Range.
STANDARD MAGNETIC AMPLIFIER SELECTION GUIDE
Product
Series Description Size Weight Frequency Page
MAS Solid state push pull magnetic amplifier. High 1% d x 3" h 1% Ib 400 Hz 49
gain, hermetically sealed. Plug-in octal header. ‘
MAT Hermetically sealed. MIL-T-27C, Grade 4, 1% x 11546 x 254" h to 65 1b 60 Hz & 48, 49
for servo motors and other applications, Mie x 4 x 854" h to 14 Ibs 400 Hz
| Tube and transistor inputs. _

31
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FPACKAGING  Hermetically sealed. Drawn metal case
to Mil Grade 4.

WIIL SPECS  To complete MIL-T-27C Specs. See pages
86, 87. Mil Type: TF4SX02 plus two letter case code.

NOTES Chart, on facing page, shows the secondary AC
voltages available, and the approximate DC voltages result-
ing, in typical capacitive filter silicon rectifier circuits (at
the indicated currents). Since the capacitor following the
rectifier 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 WIDET ™ SERIES

Primary 115 Volts, 50 /60 Hz Nominal Sec. Volts, 8.25 to 40.5

Type MIL Indust. MIL Case
No. DC Range DC Range (Pg. 51)

H-915 6V-.065A to 53V-.02A | 6V-,085A to 53V-.025A | AH
H-925 6V.22A to 53V-07A | 6V-.28A to 53V-.085A | AJ
H-935 6V-1.2A to 53V-4A | 6V-1.52A to 53V-48A |FA
H-94 6V-3A to 53V-1A 6V-3.8A to 53V-1.2A | HA
H-95 6V-7.5A to 53V-2.5A | 6V-9A to 53V-3A KA
H-96 6V-18A to 53V-6A 6V-23A to 53V-7.5A | 0A

e

Primary 115 Volts, 50 ‘60 Hz Nominal Sec. Volts, 16.5 to 81

H-965 | 12V-1.5A to 106V.5A | 12V-1.9A to 106V-.6A lHA

Primary 115 Volts 400 Hz Nominal Sec. Volts, 8.25 to 40.5

MET-445 |6V-6A to 53V-2A | BV-.75A to 53V-24A | AH
MET-455 |6V-1.2A to 53V-4A | 6V-1.52A to 53V-.48A | AJ
MET-465 6V-3A to 53V-1A 6V-3.8A to 53V-1.2A | FA
MET-475 |6V-7.5A to 53V-2.5A | 6V-9A to 53V-3A HA

Primary 115 Volts, 400 Hz Nominal Sec. Volts, 16.5 to 81

MET-495 | 12V-6A to 106V-.2A | 12V-.T6A to 106V-.24A ‘ AJ

UNIVERSAL TRANSISTOR SUPPLY

TRANSFORMERS

UTC TYPE NO.
H-965 MET-495

OUTPUT
QUTPUT
QUTPUT
QUTPUT




POWER TRANSFORMERS & INDUCTORS

AC & DC VOLTAGES @ INDICATED CURRENTS

MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE

FULL WAVE BRIDGE SILICON RECTIFIER

SECONDARY AC VOLTAGES & APPROXIMATE DC VOLTAGES

—

<«— FULL WAVE CT —>»

Nom. AC Volts* || 40.5 j( 32.25J( | 285 l 24 4/ _-E-E'I-.ES‘!' 15.5¢ 12* 3.251( 11 405 {:TL 24 crl 16.5 CTl
Appr. DC Volts*|| 53 Y | 4l L 25Y 24 18 12 6 Y 24 12 66 Y
DC AMPERES (Capacitance in Parenthesis)

60 Hz TYPES

Type No.

H-915 oz | 0Bl | 05 | 0 | 02 | 02 | 055(2) | 065(2) || 035(2) | 040(2) | 055(2)
H-915 .025(1) | 035C1) | .040CT) | .042(1) | .055(2) 042(.2) 070(.2) | .085(.2) || .042(.2) | .0552) | .068(.2)
H-925 07 (1) 08 (1) | .0851) | .09¢) | .14(2 11 (.2) 18 (.2) 22 (.2) 11 (.2) 13 (.2) 17 (.2)
H-925 085(.1) 120y 1 1) | ey | s | 14w 23 (.2) 28 (.2) 14 (.2) 17 (.2) 21 (.2)
'H-935 45 | 45 | 485 | 525 | 8 40| 6 A0 10 @0 12 @) || 6 @ | 20 | 2@
H-935 M85 | 6 (D 6 (5) 45 | 10 00| 8 0] 12 @] 2@ || 8 O 80 | 112
H-94 E (5) [ [l olsolsels @ [so [180 123 @
H-94 [12(9) [ 15 (5 [ 15 (5 | 16 (H | 25 O 2 ) |3 @ M@ |20 (20 |80
H95 ) h 25 (1) 3.M |3 M 35 (1) 5 (@) 3.7 (D) 6 (@) 15 4) 53.? () 45 () | 55 @)
H-95 3 M (M WO (4 M6 @ 5@ | 5@ 9 @ |[[45@ [55@ |61 @
H-96 6 @ |7 @ [15@ |8 ) |12 ® |9 ® |1 1) 18 (12 19 ® 11 ) 135 (12)
H-96 15 @) (85 (M) |95 @ (10 @ [15 ® |11 ® (19 () [8 1 [T ® 185 ® |17 (12

400 Hz TYPES
MET-445 |2 (15) | 2215 | .24 (15) | .26 (15) 4 (25| 3 (25 5 (5 | 6 (5 3 (25) | 36(25) | .46 (5)
MET-445 24015 | 3 5| 315 | 32015 5 (%) 4] 8§ (5 15(5 || 4 (25) | .44(25) | .56 (.5)
MET-455 4 (15) | 445 | 48(15) | 52 (15 | 8 (25) | 6 (25 10 (5) | 12 (5 || 6 (25 [ 72025 | 92(5)
MET-455 A8 (15 | 6 (15) | .6 (15) | B4 (15) | 1.0 (25| 8 (25 | 1.2 (5 | 152(5 | 8 (25 | .88(25) | 1.12(5)
MET-465 t1 (15 | 11 (15) | 12 (15) | 13 (15) | 2 (25) | 15 (25) | 25 (5) | 3 (5 [[15 (25 |18 (25) 123 (5
MET-465 12 (15) | 15 (15) | 15 (15) | 16 (15) | 25 (25) | 2 (25) ]| 3 (%) | 38 (5 [[2 (25 |22 (25) | 28 ()
MET-475 25 (25) | 3 (25) | 3 (25 |35 (.25) [5 5 [37 ) [ 6 @ [ 75 @) 'hsj (5) |45 (5 | 55 (1)
MET475  [[3 (25 | 35 (25) | 38 (25 | 4 (25 | 6 (& | 45 (5 | 15 (1) | 9 () |[/45 (5 |55 (5 | 81 ()
SECONDARY AC VOLTAGES & APPROXIMATE DC VOLTAGES
Nom. AC Volts* ]| 81 64.5 \L 57 i 48 l 405 \L 33 L 24 Jr 165 ¢ B m\l 48 CT l 33 CT i-
Appr. DC Volts* 106 j( 82 68 /50 |48 36 Lzea 12 '43_ 24 13 Y
DC AMPERES (Capacitance in Parenthesis)
60 Hz TYPE

Type No.

H-965 05 (125)] 055 (125)] 06 (125)] 0.65 (125)] 1.0 (25) | 075(25)| 125(5) | 15 (5) 1075 (25) 09 (25) | 115 (5)
H-965 06 (125 075 (125)] 0.5 (125)| 08 (125)] 1.25(25) | 10 (29| 15 (§) | 18 (5 |10 (25 |11 (2) | 14 (5
400 Hz TYPE
MET-495 2 (0h) | 22(08) | 2408) | 26(08) | 4 (06| 3 (06)| 5 (06) | 6 (06) || .3 (06) | .36 (06) | .46 (06)
MET-495 (00 | 3 (M) | 3 (04) | 32| 5 (08| 4 (06| 6 (06) .T6(06) || 4 (05) | 44(06) | .56 (06)

*Nom. AC and DC volits are at 115 volt input . . . primary taps can modify —6%, +6%, and +12%.
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POWER TRANSFORMERS & INDUCTORS

TRANSISTOR INVERTER AND CONVERTER TRANSFORMERS

¢y
——rj’f

PACKAGING Hermetically sealed. Metal cased Mil
Grade 4.

CONSTRUCTION  Layer construction instead of ran-
dom wound coil gives highest reliability. Advanced
coupling technique, between windings, reduce spikes
that often endanger driving transistors.

FREQUENCY Approximately 1000 Hz.

INPUT VOLTAGE 12/14 V or 24/28 V. With 6/7 V

instead of 12/14 V output voltage is halved, current rat-
ing remains the same.

MIIL SPECS  To complete MIL-T-27C Specs. Mil type:
TF45X40 plus two letter case code. See pages 86, 87,

FOR 12/14 OR 24/28 VOLT BATTERY
Type DC output, when used MIL Case
No. in circuit shown (see pg. 51)
| H-97 250V.- 60ma AH
{
H-98 375.-100ma AJ ~
O
H-99 425V.-175ma FA
INPUT — = —
12-14V D.C. i OUTPUT D.C. H-100 550V.-200ma GB
24-28V D.C. 1 .

TYPICAL CIRCUIT OF STOCK DO-T UNITS

FOR SPECIAL CONVERTER APPLICATION
(See page 6).
CAPACITOR DISCHARGE
——w, IGNITION SYSTEM
2NGETI ¥
DO-T 44 6 : o+ 12VDC
BN -3 0 > 2 [ oSNt
BN 12,4V 230K IMFD K GOIE
RD il RD < Phhoos ¥ 600V 3 2W
- eNSS3 | 4. 1N4005| SARKES _
BLUY i . IN4OO3|STCRI | INGOO3 NG
58 470 | ING0O3 asne COIE
H-99 gaTu INGCO3 K. PTS
2NE6TI f I 20OMFD ' w .iMFD Z
: - ‘ 2.2K
FREQ= I380~ /N%? 15V —= IN40QO3 |600V :]‘
0Q POWER OUT=e5 WATT 2 = o
 AAAMAAA————
CIRCUIT PATENT PENDING BY DELTA PRODUCTS. INC.
GRAND JUNCTION, COLORADO B1502 ﬁ"
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POWER TRANSFORMERS & INDUCTORS

UNIVERSAL HIGH FREQUENCY
INVERTER AND CONVERTER TRANSFORMERS

NEW NV '™ SERIES

e Hermetically sealed

e Made to complete MIL-T-27C specs; Grade 4,
Class V. See pages 86, 87.

e High efficiency

e Advanced winding coupling technique

e Reduced spiking assures transistor reliability

e Miniaturization due to the use of high efficiency
core material CIRCUIT FOR NV UNITS
028Y
e Ease of rectifier filtering at high operating fre- !
guencies Fillg, ¥
DIMENSIONS - E“
f
NV-520, NV-720, NV-920: 1%, sqg x '%,” high max. Rib : : . l
NV-530, NV-730: 1%, sq x )" high max. Eﬂ_f_ T ( :%
Approximate weights: 1.5 oz & 2.5 oz. B | 2
Rig.Rip = 10 n_:iw , Rp= I5K0 IWATT ‘
I Cig,Cip = 4301 Co. spur 6V
Q|, Q2 = TAW 2NS5326
- FULL WAVE BRIDGE ><——FULL WAVE CT——
0 to Peak Volts | 81 645 | 57 ® | 405 | 3 24| 165 | 81CT | 48CT | 33CT
e — Y Y Y ¥ Y Y Y Y Y Y Y
Freq.
Type No. | (kH2) Current in amperes RMS, at above voltages
NV-520 10 A4 A5 5 09 8 .6 1.05 1.2 .55 65 85
NV-530 10 8 9 1 1.1 1.6 1.2 2.1 24 1.1 1.3 1.7
NV-T720 20 55 6 65 10 1.1 8 1.3 1.6 J0 .85 1.05
NV-730 20 1.1 1.2 1.3 1.4 2.2 1.60 2.6 3.2 1.4 1.7 2.1
NV-320 50 1.0 1.1 1.2 1.3 2 1.5 2.5 3.0 1.3 1.55 2.0
—— ——————————————————— e R s —— S—

35



POWER TRANSFORMERS & INDUCTORS

FILTER INDUCTORS

PACKAGING Hermetically sealed. H-70 group—metal
encased. H-105 group—molded.

APPLICATIONS

Transistor supply units have two

windings for wide flexibility. All are swinging types to
enhance power supply regulation.

CONSTRUCTION Grain-oriented core materials im-
part highest permeabilities, producing exceptionally

high inductance for size.

MIL SPECS 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

METAL CASED

MOLDED

86, 87.
METAL CASED
MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE -
Case
Type MIL Ind. (@ ma Ind. (« ma Ind. (@ Ind. @ ma Res. Max. DCV Test V. (See
No. Type Hys. DC Hys. DC Hys. Hys. DC Ohms  Ch.Input RMS Pg. 51)
H-T0 TFASX04AH 20 20 18 25 14.5 10 35 925 | 350 1000 | AH
H-T1 | TF4SX04FB 20 40 18.5 50 15.5 10 350 500 2500 | FB
H-72 TF4SX04GB 13 70 11.5 85 95 | 7 215 500 2500 | GB
H-73 | TF4SX04HB 11 100 95 | 125 75 | 5.5 150 700 | 2500 | HB
H-74 TFASX041B 11 150 10 170 8.5 195 6.5 135 700 2500 | B
H-75 TFASX04KB 11 200 10 230 85 | 250 6.5 90 700 | 2500 | KB
H-76 TF4SX04LB 200 10 230 8.5 250 .5 85 1500 4500 | LB
H-T7 TFASX04MB 300 9 350 8 390 6.5 60 2000 5500 | MB
H-78 TF4SX040A 400 6.5 | 430 : 465 5.5 48 2500 7000 | OA
~ H-19 TFASX04YY 800 6.5 | 900 6 1000 5.5 20 3000 9000 | 7x7x8**
H-1641 | TF4SX04AG 35 401 75 181 350 9% 1.2 500 AG
* | (2 wdgs.) 70 10; | 150 4.5 700 2.25} 295
H-166+ | TF4SX04AH 50 801 100 201 500 123 1.2 500 AH
L * | (2 wdgs.) 100 201 200 51 31 3
H-168t | TF4SX04A) 100 52t | 200 201 14% 8 750 | AJ
* | (2wdgs.) 200 134 400 5% 3.5¢ 2
H-1707 | TF4SX04GB 125 1401 250 251 | 1.25A 111 6 1000 GB
* | (2 wdgs) 250 35; | 500 6.28 | 2.5A 2.7 15
H-1711 | TF4SX04JA 75A 5t | 1.5A 221 | 75A 1.61 .03 1000 JA
_ * | (2 wdgs.) 1.25A 1251 | 3A .55% 15A 41 0075
H-172f | TF4SX04HA 25A 65 | .4A 201 2A 9t 22 1000 | HA
* | (2 wdgs.) 5A 16t | .8A 5% 1A | 2.25% 055
H-1737 | TF4SX04KA 5A 2t | .8A 16.5% 4A 8.2 15 1000 | KA
] * 1 (2 wdgs.) 1A 181 1.6A 4.1 8A 2.1% 038
H-1741 | TF4SX04MB B5A 45 | 13A 10§ 6.5A 6.5¢ 08 1000 | MB
* | (2 wdgs.) 1.3A 11f | 2.6 2.5t | 13A 163 02 =l | 1,
MOLDED, MIL TYPE TF55X04ZZ
Type Inductance DCR, Test Wet.
No. Henries (@ maDC Ohms Volts L w H Mtg. Dim. and Studs Lbs.
H-105 2.5 @ 25 ma,2 @ 35 ma, 1.5 @ 45 ma 225 | 1000 | 1% | "he | "% | YieX’s wo74-40 Taps, Diag, | 1
H-106 2.25 (@ 60 ma, 1.75 @ 80 ma, 1.25 @ 100 ma 110 1000 1% 1%s | 1% 15/46X15/5 14 Dia 4 holes 28
~ H-107 2 @ 120 ma, 1.5 @ 160 ma, I @ 200 ma 95 | 2500 | 2% | 1% | 1%%a | 13%x1'%, % Dia4 holes 9
H-108 2 @ 220 ma, 1.5 @ 270 ma, 1 @ 325 ma 35 2500 2% | 2% | 2 | 2%sx2%s  YmxAp bslots | L7
H-108 1 | .2 @ 125 ma, .025 @ 1.25A, 011 @ 2.5A 6 750 2% | 2% | DV | B%4ex2%s  YaaXlA bslots | 17
(2 wdgs.)* | .055 @ 250 ma, .00625 @ 2.5A, .0027 @ 5A 15
H-300 | 1@ 5ma,.2@ 50 ma, .16 @ 100 ma 40 500 | 1 Y 27 (See SO-#P pg. 17) 05
_(2wdgs)* | .25 @ 10 ma, .05 @ 100 ma, 4@20ma_ | 10 | _ _ _ e

1 Split winding in series

* Split winding in parallel

i Rated in millihenries
**Terminals opposite mounting.
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POWER TRANSFORMERS & INDUCTORS

(J) 400 Hz TRANSFORMERS

PACKAGING Hermetically Sealed. DO-T's & MET's SHIELDING  All isolation transformers electrostatically
metal encased. H-101 group—molded. shielded.

. _ _ _ MITL SPECS To complete MIL-T-27C Specs. DO-T's:
APPLICATION Transistor/filament and isolation. Grade 4, Class R, Life 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

MOLDED TYPES, GRADE 5

MIL TYPE TF4RXO3YY

Pri 28V 380-1000 Hz
(See pages 6 & 7)

Type No. Application, Secondary

D0-T400 6.3V @ 60 ma

(Was DO-T500) )

DO-T410 6.3V@ 30 ma ; .

(2-Secs.) 6.3V @ 30 ma 5/16 Dia. x 13/32"

D0-T420 Isolation transformer Wt. 1/10 oz,
28V @ 10 ma (See Pg. 6 & 7)
Electmstatﬂ:_-ally_shielded

MET " SERIES

MIL TF5SX01ZZ TYPES
PRIMARY 105/115 VOLTS 380-1000 Hz
SEC: 6.3 VCT 2500V RMS TEST

Type MIL  Pri Sec. (Amps. Amps. Volts MIL
TJE Erﬁr l:i ;': ||: ﬂts No. _ Type Volt _ Volts (MIL) (Indust) RMS  Case
T T L WL ay T MET-400 | TFASXO03AH | 115CT| .06] .072] 1000] AH
: - /a2 /a2 T t | 380-1000Hz | 115CT| .06 .072 (Pg. 51)
H-102 9.5 1% 2 2% 44 105/115/125v | 230* 06 .072
H-103 10 2%s 2Y4 2% 8 115+ A2 144
e i e 11— | W TR IR 5 ™o
2 1 o Frodi : - i : . g.
H-101 thru H-104 see pg. 51 for mounting dimensions 105/115/125v | 230* 07 £y
115¢ 0.4 A48
MIL TF5SX03ZZ TYPES MET-410 = TF4SXO0lYY 6.3 6 J5 | 500| RC-25
500V RMS TEST 115V, 400 Hz (Pg. 13)
MET-420 @ TFASXO01AH 63CT | 2 25 1500 AH
Type No. | H-118 T New H-1483 | New H-149 ?ﬁ%}ﬁ%‘fwﬁiv kel
Application Supply Isolation Supply MET-430%% TFA 5 7 1500 FA
Primary 105/115V 380-1000 Hz | 105/115V 400 Hz | 28V 380-1000 Hz 3 45&5&01% %%g 4 2 2.':'5: (Pg. 51)
Secondary 6.3VCT—.3A 115VCT-.02A | 1) 6.3V-.08A 57.5, 99.6, 115V
2) 6.3V-.08A MET-435 | TFASXOIFA | 63CT |10 | 12 2500 FA
12.6V-.08A 380-1000 Hz (Pg. 51)
6.3V-.16A t 105/115/125 V
MIL Type TF5SX01ZZ TF5SX037Z TF5SX0372 MET-440 | TF4ASX0IGB 63CT | 6 1 2500 0 GB
Case Type SO-#P SO-#P SSO-#P 380-1000 Hz 6.3CT | 6 1 (Pg. 51)
(See Pgs. 16, 17) _ o] 105/115/125V | ]
*Series Connected. *Series Connected.
tParallel Connected. tParallel Connected.
tELECTROSTATICALLY SHIELDED **Two MET-430's Scott connected provide 26 volt two phase from

115V. three phase 400 Hz input.
IELECTROSTATICALLY SHIELDED
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POWER TRANSFORMERS & INDUCTORS

TRANSISTOR/FILAMENT SUPPLY TRANSFORMERS

Primary: 105/115/210,/220 volts, 50/60
Hz, except H-119, H-130, H-137, H-138,
(115V.) and H-131 (115/220V.) All units
designed for 50/60 Hz also suited for
400/1000 Hz service.

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

HIT™ SERIES

ULTRASHIELDED
POWER-LINE
ISOLATION TRANSFORMERS

SIMULATES BATTERY OPERATION FOR

CRITICAL CIRCUITS REQUIRING

EXTREME ISOLATION FOR POWER LINE.

The effective capacity coupling be-
tween primary and secondary wind-
ings is less than 0.1 pf. Individually
terminated shields allow maximum
circuit design flexibility to further re-
duce this minute capacitance. Input
and output terminals are on opposite
sides of housing for excellent line/

SUPPLY, REFERENCE & ULTRASHIELDED TRANSFORMERS
ALL HERMETICALLY SEALED, all to complete MIL-T-27C Specs, see pages 86, 87.

TR
QUTPUT

MIL load isolation.
’ Sec. Test Case
Jpe E‘;—e o I REER. YoM Pgegn MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE
H-120 | TFASXO1GB 55 10 12 3000 GB : : : PRIMARY 115V 50/60 Hz, SE[:[)I«IIH!AI:;;r 115;.' "
2 ype Power Power ounting :
_ A-121 | TFASX0LB 2.9 10 L2 SLiL 0 No. Watts Watts Max. Case Size Dim. and Studs Lbs.
H-122 | TF4SX01KB 2.5 20 26 10000 KB e 1 : :
H123 [ TFASXOINE 5E : 75 10000 T NB CHIT1 | 50 | 80 |4),x44,x3),h 3% x3% 10-32x Y2 long | 5%
2.5 5 1.5 HIT-15 | 120 | 150 (5%, x5x3%h 4% x 4%, 10-32 x Y2 long | 13 _
25 |10 | 15 HIT2 | 160 [200 [5% x 5% x 4% h | 4'%, x4'%,10-32x ¥ long | 15%
H-124 | TFASXO1FB 5 d | 38| 2000 | FB HIT-3 | 400 | 480 |8x6%,x5%h | 7%, x 5% %18 x %, long | 35
H-125 | TFASXO1KB > 14 0 TR NULO0E §) i HIT-4 | 1000 | 1200 | 9x 7% x 7% h 8 % 6Y% 5,8 % 15, | 60
H-126 | TFASXOILA 5 20 25 10000 LA — Siio STt
H-127 | TF4SX01NA 5 20 30 21000 NA PRIMARY 115V 400 Hz, SECONDARY 115V
Term. Opp. Mtg. :
H-128 | TF4SX01YY 5 60 15 21000 Pg. HIT-450 | 80 | 100 | 4)4; x4}, x3%,h 3% x3% 1032x V2 long | 5%
Term. Opp. Mtg. 51 I\l
H-129 FdSK%IWMt g 10 E 21000 Pg. *
erm. Opp. Mtg. 10
: 5 20 | 24 = SRC-10"
H-I]B TF4SX01AH 6.3CT 3 38 1500 AH PRECISION SCOTT-T
H-130 | TFASX0IA] 6.3CT 6 5] 1500 Al REFERENCE TRANSFORMER
H-131 | TFASXO1FB 5+3G_T : 2.3 2500 FB For precise conversion of three wire synchro
H-132 | TF4SX01JA 6.3CT 6 1 2500 JA information to equivalent resolver information.
6.3CT| 6 1 Two outputs 90° apart can be utilized in analog
H-133 | TF4SX01HB 6.3CT | 7 8 2500 HB and digilt,al qamnuﬁ_r or cﬂﬂrdiél;{ge transforma-
H-134 | TFA4SX01HA 6.3CT| 10 | 12 2500 | HA tion applications. Mil type TFASXGOAJ.
H-135 | TFASXOLIB 10 CT| 10 | 13 | 2500 | B ot i e 5 Fese DD (moedance: m
H-136 | TF4SXOILA 14,12, | 10 14 2500 LA
ot Mt W2 3 MA b 2 Phase Output
H-137 | TFASXO1EB 6.3 6 g5 1500 EB a) Magnitudes of output voltage matched within 0.25%.
6.3 b 19 b) Phase angle of output voltages is 90° =+ ,225°.
H-138 | TF4SX01GA 12.6 2 25 1500 GA Other electrical values to your requirements.
| | 126 2 2.5 |
TRANSISTOR SUPPLY TRANSFORMERS
«—— Sec. in Paralle] ——>» | ««—— Sec. in Series —» | Mil Case
Type MIL Sec.V Sec.A Choke Input Cond. Input Choke Input Cond. Input (see
No. Type  Rms Rms| DCV_DCA DCV_DCA C| DCV_DCA DCV_DCA C |page51)
H-141 | TF4SX02EB |20CT | 31165 3126 2121 EB
Full wave C.T. 8 43 112 J1.5
H-142 IF?ISXBEEET 20CT 6116.5 E.g %g g rll EA
ull wave C.T. 9 . : ;
P 115V. 50
H-143 | TFASXO2HA |17/21.5) 15| 14/175 31185/25 2| 1128/35 15 43/56| 1 5 | HA Tt SIS0, HIE aphed
17/21.5]1.5 ondary voltages). DC ratings are
H-144 | TF4SX02LA |17/215| 4 |14/175| 8 |185/25| 5| 2128/35 4 43/56 | 25 1 LA approximate, based on silicon
17/215)] 4 bridge rectifier (except H-141,
H-145 | TFASX02YY |17/215| 9 |14/175 18 [185/25| 12 | 6 128/35] 9 43/5% | 6 4 |RC-175 H-142 also shown F.W.C.T.). Choke
177215 9 Pg.42. input dDCV is baﬁei unéﬂ%{; volt-
* : age drop in choke. Condenser
H-146 | TF4SX02YY giﬁg jg 28/35 9 143/56 6| 4.56/70] 45 85/110 3 1 Ré:glizs value, C, is in 1000 mfd. H-141.
3 —— H-142, H-147 listing under “Secs
H-147 | TF4SX02KA |10 20 8.2 | 20 110 13 |12 ! KA iIn parallel” is single winding.
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POWER TRANSFORMERS & INDUCTORS

H-114, H-115,
H-117 have
terminals
opposite

mounting.

COMBINATION PLATE-FILAMENT TRANSFORMERS
MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE

Type MIL HV Sec. Approx, MA Fil. Approx. MA Fil. MIL Case
No. Type CT DC Volts DC Widg. DC Volts DC Widg. (see Pg. 51)
H-93 TF4SX030A 1000 L | 370 300 6.3V-8A L 340 390 6.3V-10A 0A
1200 L | 465 265 6.3V-4A L 455 350 6.3V-5A
5V-6A 5V-6A
H-194** TF4SX03HA 200 L | 170 140 6.3V-3.5A L 160 155 6.3V-4A HA
C |25 85 C 260 95
235 L | 200 125 L 190 135
C | 325 75 c 310 85
H-195** TF4SX03JA 215 L | 185 285 6.3V-5A L 175 300
C 300 180 C 285 195 6.3V-BA JA
265 L | 230 240 L 220 255
C |35 150 C 360 165
H-196"* | TFASXO3KA 220 | L |20 | a4 63V-5A | L 190 480
C |320 280 $.3V-1.5A C 300 300 6.3V-6A KA
285 L | 230 380 L 240 420 6.3V-2A
C 1400 235 C 380 260
H-197** TF4SX03MB 260 L | 230 500 6.3V-6A L 220 550
C 1360 320 6.3V-2A C 340 350 6.3V-TA MB
320 L | 280 420 L 270 470 6.3V-2A
C 1450 260 C 430 290
H-198 TF4SX03HA No CT
Highly shielded 800 000 5 11.25V—.2A connected to one HA
Scope transformer 1600 000 5 lend of HV winding.
| 2400 000 I 5 163 V-.6A 5.2 KV RMS test voltage
PLATE TRANSFORMERS
TF4SX02MB 1050 L 365 300 FWCT L 400 MB
1200 L 1430 275 L 385
H-110 W L |730 210 } FWB L 280
L | 860 190 L 265
TFASX02NA 1050 L 415 500 } FWCT L 600 NA
1200 L | 480 450 L 550
H-111W L |80 | 350 }FWB L 420
L 1960 310 L 380
TFASX02NA 1500 L 1615 320 }me L 385 NA
1500 L |79 275 L 330
H-112 W L (1230 220 } FWB L 210
L 11580 190 L 230
H-113 TF4SX02YY 2500 L 11050 310 L 375 Pg. 51
3000 L }1275 275 L 330
H-114 TFASX02YY 2500 L 11050 475 L 525 Pg. 51
3000 L 11265 425 L 475
H-115 TFASX02YY 3500 L 11500 275 L 375 Pg. 51
4400 L 11500 235 L 320
H-117 TFASX02YY 5000 L 2125 950 L 1150 Pg. 51
—_I 1 6000 L 12550 850 L 1050 |

*For 50 Hz, secondary current ratings reduced by 10%.

**DC ratings for bridge rectifier circuits.
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POWER TRANSFORMERS & INDUCTORS

TRANSISTOR/FILAMENT SUPPLY TRANSFORMERS

Primary: 105/115/210,/220 volts, 50/60
Hz, except H-119, H-130, H-137, H-138,
(115V.) and H-131 (115/220V.) All units
designed for 50/60 Hz also suited for
400/1000 Hz service.

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

HIT™ SERIES

ULTRASHIELDED
POWER-LINE
ISOLATION TRANSFORMERS

SIMULATES BATTERY OPERATION FOR

CRITICAL CIRCUITS REQUIRING

EXTREME ISOLATION FOR POWER LINE.

The effective capacity coupling be-
tween primary and secondary wind-
ings is less than 0.1 pf. Individually
terminated shields allow maximum
circuit design flexibility to further re-
duce this minute capacitance. Input
and output terminals are on opposite
sides of housing for excellent line/

SUPPLY, REFERENCE & ULTRASHIELDED TRANSFORMERS
ALL HERMETICALLY SEALED, all to complete MIL-T-27C Specs, see pages 86, 87.

TR
QUTPUT

MIL load isolation.
’ Sec. Test Case
Jpe E‘;—e o I REER. YoM Pgegn MIL-T-27C RATINGS IN REGULAR TYPE, INDUSTRIAL RATINGS IN BOLD TYPE
H-120 | TFASXO1GB 55 10 12 3000 GB : : : PRIMARY 115V 50/60 Hz, SE[:[)I«IIH!AI:;;r 115;.' "
2 ype Power Power ounting :
_ A-121 | TFASX0LB 2.9 10 L2 SLiL 0 No. Watts Watts Max. Case Size Dim. and Studs Lbs.
H-122 | TF4SX01KB 2.5 20 26 10000 KB e 1 : :
H123 [ TFASXOINE 5E : 75 10000 T NB CHIT1 | 50 | 80 |4),x44,x3),h 3% x3% 10-32x Y2 long | 5%
2.5 5 1.5 HIT-15 | 120 | 150 (5%, x5x3%h 4% x 4%, 10-32 x Y2 long | 13 _
25 |10 | 15 HIT2 | 160 [200 [5% x 5% x 4% h | 4'%, x4'%,10-32x ¥ long | 15%
H-124 | TFASXO1FB 5 d | 38| 2000 | FB HIT-3 | 400 | 480 |8x6%,x5%h | 7%, x 5% %18 x %, long | 35
H-125 | TFASXO1KB > 14 0 TR NULO0E §) i HIT-4 | 1000 | 1200 | 9x 7% x 7% h 8 % 6Y% 5,8 % 15, | 60
H-126 | TFASXOILA 5 20 25 10000 LA — Siio STt
H-127 | TF4SX01NA 5 20 30 21000 NA PRIMARY 115V 400 Hz, SECONDARY 115V
Term. Opp. Mtg. :
H-128 | TF4SX01YY 5 60 15 21000 Pg. HIT-450 | 80 | 100 | 4)4; x4}, x3%,h 3% x3% 1032x V2 long | 5%
Term. Opp. Mtg. 51 I\l
H-129 FdSK%IWMt g 10 E 21000 Pg. *
erm. Opp. Mtg. 10
: 5 20 | 24 = SRC-10"
H-I]B TF4SX01AH 6.3CT 3 38 1500 AH PRECISION SCOTT-T
H-130 | TFASX0IA] 6.3CT 6 5] 1500 Al REFERENCE TRANSFORMER
H-131 | TFASXO1FB 5+3G_T : 2.3 2500 FB For precise conversion of three wire synchro
H-132 | TF4SX01JA 6.3CT 6 1 2500 JA information to equivalent resolver information.
6.3CT| 6 1 Two outputs 90° apart can be utilized in analog
H-133 | TF4SX01HB 6.3CT | 7 8 2500 HB and digilt,al qamnuﬁ_r or cﬂﬂrdiél;{ge transforma-
H-134 | TFA4SX01HA 6.3CT| 10 | 12 2500 | HA tion applications. Mil type TFASXGOAJ.
H-135 | TFASXOLIB 10 CT| 10 | 13 | 2500 | B ot i e 5 Fese DD (moedance: m
H-136 | TF4SXOILA 14,12, | 10 14 2500 LA
ot Mt W2 3 MA b 2 Phase Output
H-137 | TFASXO1EB 6.3 6 g5 1500 EB a) Magnitudes of output voltage matched within 0.25%.
6.3 b 19 b) Phase angle of output voltages is 90° =+ ,225°.
H-138 | TF4SX01GA 12.6 2 25 1500 GA Other electrical values to your requirements.
| | 126 2 2.5 |
TRANSISTOR SUPPLY TRANSFORMERS
«—— Sec. in Paralle] ——>» | ««—— Sec. in Series —» | Mil Case
Type MIL Sec.V Sec.A Choke Input Cond. Input Choke Input Cond. Input (see
No. Type  Rms Rms| DCV_DCA DCV_DCA C| DCV_DCA DCV_DCA C |page51)
H-141 | TF4SX02EB |20CT | 31165 3126 2121 EB
Full wave C.T. 8 43 112 J1.5
H-142 IF?ISXBEEET 20CT 6116.5 E.g %g g rll EA
ull wave C.T. 9 . : ;
P 115V. 50
H-143 | TFASXO2HA |17/21.5) 15| 14/175 31185/25 2| 1128/35 15 43/56| 1 5 | HA Tt SIS0, HIE aphed
17/21.5]1.5 ondary voltages). DC ratings are
H-144 | TF4SX02LA |17/215| 4 |14/175| 8 |185/25| 5| 2128/35 4 43/56 | 25 1 LA approximate, based on silicon
17/215)] 4 bridge rectifier (except H-141,
H-145 | TFASX02YY |17/215| 9 |14/175 18 [185/25| 12 | 6 128/35] 9 43/5% | 6 4 |RC-175 H-142 also shown F.W.C.T.). Choke
177215 9 Pg.42. input dDCV is baﬁei unéﬂ%{; volt-
* : age drop in choke. Condenser
H-146 | TF4SX02YY giﬁg jg 28/35 9 143/56 6| 4.56/70] 45 85/110 3 1 Ré:glizs value, C, is in 1000 mfd. H-141.
3 —— H-142, H-147 listing under “Secs
H-147 | TF4SX02KA |10 20 8.2 | 20 110 13 |12 ! KA iIn parallel” is single winding.
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POWER TRANSFORMERS & INDUCTORS

INDUCTORS

MILITARY STANDARD TRANSFORMERS AND

PACKAGING  Hermetically sealed. Metal cased to Military
Standard Specifications.

WIIL SPECS To complete MIL-T-27C Specs. See pages 86, 87.

FILAMENT, POWER AND PLATE Transformer primaries are
105/115/125 V. 54/66 Hz. Current ratings for high voltage sec-
ondaries are DC, choke input filter. For condenser input, reduce
current to 70% of rated values. The -2 after MS No. indicates
Grade 4 (ruggedized). All units are electrostatically shielded.

INDUCTORS Consist of 2 windings that can be connected
either in series or parallel for maximum flexibility. Higher in-
ductance figure is for series connection, lower inductance figure
Is for parallel connection.

FILAMENT, POWER, PLATE TRANSFORMERS

MIL CASE
UTC No. MS No. ___MIL IDENTIFICATION Secondary Ratings (see pg. 31)  WT. LBS.
N-583A 500162 TFARXOIEBO0Z 25V- 34 1000 WV B %
N-584A 900172 TFARX016B003 2.5V-10A 1000 WV GB 2%
N-585A 900182 TFARXO1FBO04 5V- 3A 1000 WV B 1%
N-586A 90019-2 TFARXOTHBOOS 5V-10A 1000 WV HB 3%
N-587A 900202 TF4RXO1FBO0G 6.3V- 2A 1000 WV B 1%
N-588A 90021-2 TFARXO1GBOO7 6.3V- 5A 1000 WV GB 2%
N-589A 900222 TFARX01JB00B 6.3V-10A 1000 WV B 5
N-590A 900232 TF4RX01KBOOS 6.3V-20A 1000 WY KB 7%
N-591A 900242 TFARX01JB012 2.5V-10A 6300 W B 4%
N59ZA 90025-2 TFARXOIKBOI3 5V-10A 6300 WV KB 6%
N-593A 900262 TFARXO3HAQOT 200-100-0-100-200. 70 ma HA 3%
6.3/5V-2A 6.3V-3A
N-594A 500272 TFARX031B002 3250325, 70ma_6.3/5V-2A_6.3V4A jB :
N-595A 90028-2 TFARX03KBO0G 325:0-325, 150 ma_5V-3A_6.3V-5A KB 7%
N-596A 900292 TFARX03LB003 400-0400, 175 ma_5V-3A 6.3V-8A (B 975
N-537A 900302 TFARX03MBO0A 4500450, 250 ma_5V-3A6.3V-8A MB 3
N-588A 900312 TFARX02KBOO1 3500-350, 250 ma KB 7
N-599A 900322 TF4RX02LBO02 550-0-550, 250 ma (B 10
N600A | 900362 TFARX0ZNBO03 800-0-800, 250 ma NB 16%
UTCNo. M No. MIL_IDENTIFICATION IND. HYS ma DC__ DCR OHMS _ WV.  (seepg.51)  WT. LBS.
7.848 90009-2 TF1RX04FAQ0L ¢ b 20 1000 FA 2
2 80 670
2.849 90010-2 TFIRX04GA002 ? e i 1000 GA 3
2-850 90011-2 TFIRX04HAOO3 - o e 1000 HA 4%
2851 90013-2 TFIRX04HAOOS i & e 2000 HA 4%
7852 90014-2 TFIRX04JB006 2 & e 2000 B :
2853 90037-2 TFIRX04KAQ07 o 22 - 3500 KA 8
7.854 75000-2 TFARX04LA009 e A o 3500 LA 11
2.855 75001-2 TFARX04MAO10 2 e = 3500 MA 16
2856 75002:2 TFARX04NAQ12 i o A 3500 NA 18
2857 75003:2 TFARX04YY013 el S o 3500 YY 35
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COMMERCIAL GRADE
COMPONENTS

FPACKAGING Vacuum impregnated and sealed
with special insulating compounds.

SPECIFICATIONS To |IEEE commercial
standards. Ratings conservative for continuous
duty.

AFPLICATIONS Commercial equipment, ama-
teur and public address systems.

NOTE Tested at twice maximum working volt-
age plus 1000 V for breakdown. Surge tested at
250% normal voltage.

VARIPOWER™ AUTO-FORMERS

Boosting/Voltage Adjustment
TR FILAMENT TRANSF,

3

I | : -
L —t 15
ADJ, | |
FOR | I
LINE 1 |
I

VOLTAGE,| ADJ. FILAMENT
VA= | VOLTAGE AT SOCKET

PLATE TRANSF,

ADJ. PLATE VOLTAGE
NORMAL AND TUNE UP

END
CASTING
UNIT

Mount-
Base
Dim Dim
(Sq) (Sq)

ing Mount-

Ht Cut-

Unit

ing -+, out Weight

Screw —14¢ Dia

Lbs

136 |[1%

4-40 | 1%

114

oh O

1% |1%4s

6-32 | 2%

1%

Yo

183461

6-32 | 2%

1%

1

2346 | 11346

8-32 | 2%

17%

1%

2%e |2%2

8-32 |3 |2

2%

3 2%

8-32 | 33

2%

3%

376 |26

10-32 | 414

5

3% |3

10-32 | 4% | 3

64

4, |3%s

12-28 | 5%

3%

11

5 |4%

12-28 | 5%

15%

5% |4%

Y4-20 | 7

22

CG PLATE TRANSFORMERS

Primaries for 105, 115, 210, 220, 230 .voits, 50/60 Hz. For reduced power,
secondary voltages can be reduced to half by using 220V. Pri. on 110 volts.
These transformers may be used on 25 to 43 Hz if 220V. Pri. is used on
110 volts; secondary voltage is simultaneously halved.
Units with a W suffix have been designed to be used both in full 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 choke input
filtering. Other electrical and mechanical parameters on “W' units are the
same as the nonsuffixed units.

ONE CVA-UNIT CAN PROVIDE FOR ALL CORRECT VOLTAGES

Type Watts Case Designed for line voltage control, filament con-
No. Output No. trol and r&ducadagawer anTtim;i ﬂl#:pl.ilt volt-
age from 0 to 1 volts, 50/60 Hz, Varipower

CVA-1 150 Hl:-'”!_ units permit control of filament voltage at the
CVA-2 250 RC-125 tube socket to within 2%29% of desired value
- simultaneously with line voltage control and

CVA-3 500 RC-150 plate voltage control. Can be used to reduce
. or increase voltages on filament transformers.

CVA4 | 1000 | RC-182 o %t 25 55, 75 95 100, 105 110 118 120,
CVA-5 2000 RC-175 125 and 130 volts permit output voltages from

0 to 130 volts in 5 volt steps . . , from 115V,

50/80 Hz.

POWER AND BIAS TRANSFORMERS
Primary 115 volts 50/60 Hz
(DC ma is for choke input. Reduce to 70% for condenser input.)

Type High DC
No. Voitage ma Fil. 1 Fil. 2 Fil. 3 Fil.4 Case No.
CG-422 | 435-365-0- 1125 |5V-3 - 6.3VCI-| 2.5VCT-] RC-150
365-435 3A 5A
125-0-125 25
CG-428 | 500-0-500 |250 |5V-3A |5V-2A |6.3VCT- 6.3 VCT-| RC-152
80-0-80 100 4A 3A, tapped
2.5 VCT-
3A il
CG-429 | 600-525-0- 250 | 5V-3A |6.3VCT-|7.5 VCT- RC-152
525-600 3-A 3A, tapped
6.3 VCT-
4A
CG-431 | 500-400-0- | 500 | 5V-6A |5V-2A | 6.3VCT- 6.3 VCT- RC-175
400-500 S5A 3A
80-0-80 100
CG-315 | Tapped for any DC voltage from 15 RC-125
to 100 volts within.6%—250 MA
CG-316 | Tapped for any DC voltage from 75 RC-152
to 400 volts within 6%—250 MA

TRANSISTOR/FILAMENT SUPPLY TRANSFORMERS
Primary 115 volts 50/60 Hz

(See page 46 for typical applications)

Type Sec.V Sec. A

Choke in

In Series
Choke in Cin

In Parallel

Cin Case

No. RMS RMS DCV DCA DCV DCA DCV DCA DCV DCA No.

CG-30 17/21.5/1.5 14/17.5| 3 |18.5/25] 2|28/35 | 1.5 43/56 |1 |RC-112
7/21.5 1.5

CG-31 34/43 4.5 28/35 |9 |43/56 |6 |56/70 4.5 85/110 3 |RC-175
34/43 4.5

CG-32 6.3VCT | 1.2 RC-62

FILAMENT /TRANSISTOR SUPPLY TRANSFORMERS

Primary 105, 115, 210, 220, 230 volts, 50/60 Hz, except CG-34 .

- 105, 115,

220, 230. These transformers may be used on 25 to 43 Hz if 220 volt primary
is used on 110 volts. Secondary voltage is simultaneously reduced to half.

Sec. Volits Sec. Working Sec. Test
Type No. CT Amps Voltage Volts RMS  Case MNo.
CG-33 6.3 4 500 2000 | RC-15
CG-34 25 10 2500 6000 RC-112
CG-35 6.3 6 500 2000 RC-87
CG-36 6.3 5 500 2000 RC-100
6.3 5
CG-120 2.5 10 5000 11000 RC-125
CG-121 5 25 5000 11000 RC-150
CG-122 7.5/6.3 10 1500 4000 RC-125
_CG-124 10 10 1500 4000 "RC-150
CG-125 14/12/11 10 1500 4000 RC-150
CG-126 14/11/10 10 1500 4000 RC-152
14/11/10 10

DC ma
Type No. _H_igh Voltage _ Voltage DC Case No.
CG-300W 625-515-0- 500/400 FWCT 200 RC-150
515-625 1000/800 FWB 140 S
CG-301wW 580-530-300-0- 475/425/250 FWCT 420 RC-152
300-530-580 950/850/500 FWB 290
CG-302w 950-750-0- 760/610 FWCT 360 RC-175
750-950 1520/1220 FWB 250
CG-303W 1500-1235-400-0- 1250/1000/300 FWCT 260* RC-175
400-1235-1500 175
2500/2000/600 FWB 180/210
* 300MA, if used without load on low voltage winding.
END CASTING UNITS
DC ma Mtg. Wt.
Type No. Hi h?uitag& ’H‘nllag_e DC L w Dim. Lbs.
CG-304W 1500-1235-0- 1250/1000 FWCT | BOOD 145 812 1038 714x135s 100
1235-1500 2500/2000 EWE 5_5;3
CG-305W 2400-1750-0- 2000/1500 FWCT | 300 10% 434 67 37x97a 50
1750-2400 4000/3000 FWB 210
CG-306W 2400-1750-0- 2000/1500 FWCT | 500 137 8!% 103a Tlax12% 100
1750-2400 4000/3000 FWB 350
" CG-307 | 3500-3000-2400-0- 3000,/2500 300 1358 B2 1038 7lax1258 90
2400-3000-3500 | 2000 _ : )
CG-308 3500-3000-2400-0-| 3000/2500 500 1548 8%z 103a 7iax1d4ls 125
2400-3000-3500 2000
CG-309 | 3500-3000-2400-0- 3000,/2500 1000 21 10 1314 812x20 253
2400-3000-3500 2000
CG-310 @ 4600-4050-3500-0- | 3000,/3500 600 1914 10 131 Blhx1814 150
3500-4050-4600 3000
CG-311W  1500-1235-0- 1250/1000 FWCT | 500 10%2 432 678 37sx97 50
) 1235-1500 2500/2000 FWB | 350 -
CG-312 1800-1500-0- 1500/1250 400 10V 434 6% 37x9% 38
1500-1800
FILTER INDUCTORS
INDUCTANCE SHOWN IS AT RATED DC MA
Inductance DC DC Res, Test Volits
Type No. Henrys ma Ohms RMS Case No.
CG-40 10 200 110 1750 RC-112
CG-44 30 100 400 1750 RC-100
CG-45 250 15 5000 1750 RC-87
CG-48C 75 50 2200 1750 RC-87
—CG-100 12 150 110 2500 RC-125
CG-102 12 250 100 3000 RC-150
CG-104 10 350 90 5000 RC-152
EG-'IL'II 10 500 52 7000 RC-175
CG-1S 10 1000 40 9000 11%x4% X
624 H, 40 Ib.

SWINGING INPUT INDUCTORS
INDUCTANCE SHOWN IS FROM 100% TO 10% OF RATED DC MA

Inductance DC DC Res. Test Voits
Type No. Henrys ma e Ohms - HHS_ Case No. -l
CG-101 25/5 150 110 2500 RC-125
CG-103 25,5 250 100 3000 RC-150
CG-105 25/5 350 90 5000 RC-152
CG-109 25/5 500 52 7000 RC-175
CG-11171 100/10 Mhy | 2.5A 6 1500 RC-87
(2 Wdgs.)* | 25/2.5 Mhy 5A 15
CG-112¢ 40/10 Mhy 6A 24 1500 RC-112
(2 wdgs.)* | 10/2.5 Mhy | 12A .06
CG-113% 7/1.75 Mhy | 17.5A 036 1500 RC-125
(2 wdgs.)* | 1.8/.45 Mhy | 35A .009
CG-1C 25/5 1000 40 9000 Same as CG-1S

t Split winding in series

* Spht winding in parallel

ﬁ



SPECIAL SERIES
POWER & FILAMENT
TRANSFORMERS & INDUCTORS

PACKAGING G-1 thru G-4 drawn cases with recessed terminal
strip. G-5 thru G-12 formed cases with top and bottom mountings.

APPLICATIONS 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.

NOTE

FILTER, SWINGING, AND AUDIO INDUCTORS

Inductance shown for swinging types are from 100% to 10% of rated DC ma

Type _ Induct- Test Voits Case
No. Service ance Current Resistance Rms No.
5-23 Audio 300 Hy 5 ma | 5000 ohms 1500 V G-2
S-24 | P.P. 500 Hy
Inductor CT 3 ma | 6000 ohms 1500V G-2
$-25 Filter 30 Hy 30 ma | B0OO ohms 1500 V G-2
S5-26 Filter 12 Hy 60 ma 250 ohms 1500V G-2
- 5-27 Filter 25 Hy | 75 ma 350 ohms 1500V G-4
S-28 Filter 20 Hy 100 ma | 350 ohms 1500 V G-4
S-29 Filter 6 Hy 175 ma 90 ohms 1_5_1]{} Vv G-4
S-30 Swinging 20/4 Hy 175 ma 90 ohms 1500V G-4
5-31 Filter 6 Hy 225 ma | 100 ohms 2700V G-5
5-32 Swinging 20/4 Hy 225 ma | 100 ohms 2700V G-5
5-33 Filter 8 Hy 300 ma 100 ohms 4000V G-7
S$-34 SWINnging 20/4 Hy 300 ma 100 ohms 4000 V G-7
5-35 Filter 8 Hy 400 ma 60 ohms 5000 V G-8
S-36 SWINging 20/4 Hy 400 ma 60 ohms 5000 V G-8
S-37 Filter 8 Hy 550 ma 60 ohms 6000 V G-8
S-38 Swinging 20/4 Hy 550 ma 60 ohms 6000 V G-8
S-80 Swinging 45/10 Mhy | 1.75A 5 ohm 500V G-1
S-81 Ewingingf 100/8 Mhy 2.5A .6 ohm 1500V G-3
(2 Wdgs.)* | 25/2 Mhy 5A .15 ohm
1 Split winding in series
* Split windings in parallel
FILAMENT TRANSFORMERS
Primary Tapped 105, 115 Volts—50/60 Hz
Secondary Secondary Sec. Test
Type No. Volts Current Volts Hm&:__ Case Hn_.
S-53 2.5VCT 10A 1500V G-3
S-54 5VCT 4A 2500 V G-3
S-55 6.3 VCT 3A 1500 V G-3
S-57 2.5 VCT 10 A 10,000 V G-5
S-58 2.5 VCT 20 A ' 10,000 V G-5
S-59 5to 5.25 VCT 13 A 5000V G-5
S-60 5 to 5.25 VCT 22 A | 10,000 V G-7
s-61 | 6.3/7.5VCT 10 A . 3000V G-5
s62 | 10VCT 10 A 3000 V G-5
5-63 11/12/14 VCT 10 A 5000V G-7
Sec. Test Case
Type No. Fil.1 Fil. 2 Fil. 3 Volits Rms  No.
= T —
S84 | 25VCT-5A  2.5VCT-5A 5 VCT-6A | 3000V G-5
S-67 | 5 VCT-6A | 6.3VCT-5A 3000V | G5
S-68 5 VCT-3A | 6.3VCT-4A 7.5VCT-5A | 3000V | G-5
S$-70 6.3 VCT-5A 6.3 VCT-5A 3000V G-5
S-71 2.5 VCT-6A 2.5 VCT-6A 2.5 VCT-12A (10000 V G-7
§$72 | 5 VCT-3A | 5 VCT-3A | 5 VCT-6A | 5000V | G-§

POWER TRANSFORMERS & INDUCTORS

G-1-G-4 CASES

(Will take 8-32 Mtg. Screw)

CASE SIZES
Type
0.
G-1
G-2
G-3
G-4
G-5

G-7
G-8
G-9
G-10
G-11
G-12

Wt.
Lbs.

W
21146
3%s
3%
45
3%
4%

H D

1%
115/s
2542
2%
414
5lh
5%
6%

M

2% |2
27% |2%
34 |23
3% |3%
3% |2%s
427/35 | 325/55
425/, | 434
6342 |41%;
65 | 51%46|5%342
7% | 62Y/452|5%9%:2
19% [8% [6%

(Will take
12-28 Mtg.
Screw)

COMBINED PLATE AND FILAMENT UNITS
Primary 115 volts 50/60 Hz

G-5—G-12 CASES

Type Voltages* Fil. Case
No. Voltage D. C. Rectifier Fil. No. 1 Fil. No. 2 No.
S-39 490-400-0-
400-490 2.5VCT 6.3 VCT G-7
175 ma 400/310 5 V-3A -6A 4A
S-40 525-425-0-
425-525 6.3 VCT 6.3 VCT G-7
250 ma 400/310 5 V-3A -3A 3A
S-41 600-0-600 7.5¥
tapped 6.3 VCT G-7
200 ma 475 5V-3A | 6.3V-3A 2A
S-42 600-525-0- 7.5V
525-600 tapped 6.3 VCT G-8
300 ma 480/400 5V-6A | 6.3V 3A 3A

¢ Based on two section filter, choke input.

PLATE TRANSFORMERS — BIAS TRANSFORMERS

Primary 115 V.—50/60 Hz

Type DC
No. High Voltage DC Voltages* Current Case No.
"s-44 | 575-525-0-525-575 470/430 500 ma G-9

S$-45 900-750-0-750-900 750/620 200 ma G-8
S-46 1000-750-0-750-1000 825/600 300 ma G-9
5-47 1500-1250-1000-0-

1000-1250-1500 1275/1050/825 300 ma G-10
5-48 1500-1250-1000-0-

1000-1250-1500 1300/1075/850 500 ma G-11
S-49 2100-1800-1500-0-

1500-1800-2100 1815/1540/1275 300 ma G-11
5-50 3000-2500-0-2500-

3000 2625/2175 300 ma G-12
S-51 Will supply any bias voltage from 15 to | 200 ma G-5

100 voits DC within approximately 6%

of desired value.
S-52 Will supply any bias voltage from 75 to 200 ma G-7

400 volts DC within approximately 6%

of desired value.

* Based on two section filter for 200 ma and 300 ma units, single

section filter for 500 ma units, both Inductor input.

TRANSISTOR/FILAMENT SUPPLY TRANSFORMERS
(See page 46 for typical applications)

Secs. in parallel » < SeCcSs. iN SEries =y
Type Sec.V Sec.A Choke Inp. Cond. Inp. Choke Inp. Cond. Inp. Case
No. RMS RMS DCV DCA DCV DCA C DCV DCA DCV DCA C No.
Primary 115 V. 50/60 Hz, S-79 (6.3 .6 5.2 e | 7 0.80 5 || 10 0.6 14 0.40 1 ‘ G-1
tapped on S§-77, S-78 and 5-79 6.3 .6 |
for dual secondary voitages. 576 126 2 10 4 | 126 3| 3 || 20 2 | 26 14 1| G4
12.6 2 |
DC ?ultHgES dare apprﬂlimﬂtﬂ 7 = 8/3 ; 43,/56 1 .5 E“s
based on Silicon bridge rec- §-77 %;g%s 13 || 9475 | 3 18.5/25| 2 | 1 28/35 1.5 /
- n . : - -
E:Irftiue{eainndp:tﬁ?ltirncifnuﬁp ! S-78 ‘::iaiff 4435 4;-55 28/35 9 43/56 6 4 56/70 | 4.5 | 85/110 3] 1| 69
e s
C in condenser input values S$-79 | 38.5/48 1.5 32/40 3 48/60 | 2 1 64,/80 1.5 | 95/120 1] .5 G-7
is in 1000 mfd. |38.5/48 | 1.5 | | | _ |
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POWER TRANSFORMERS-% INDUCTORS

TRANSFORMERS FOR INDUSTRY WIDE APPLICATIONS

CHANNEL FRAME FILAMENT,/TRANSISTOR TRANSFS. F

. Pri. 115 V 50/60 Hz—Test Volts RMS: 1500
PACKAGING High lustre black enamel. Bina
+ No. Secondary w D H M Lbs.
APPLICATION Industrial type. Primary 117 V 50/60 Hz. FT-1 2.5 VCT-3A ) 2748 156 | 114 2?5,& ) 3/,
_ FT-2 6.3 VCT-1.2A 274 158 | 14 23 <JA
COHSTRUCT!DN Dgsrgned for low temperature rise. Vacu- FT-3 2.5 VCT-6A 334 17| 2 23 1
um sealed against humidity. Special impregnation prevents cor- : - :
rosion and electrolysis. Al s 6.3 VCT-3A 3% e 2 2% -
FT-5 2.5 VCT-10A ] 334 28 | 2%, 3V 1/
FT-6 5 VCT-3A 3% 2| 2, 3% 1y
FT-7 7.5 VCT-3A 334 2l 2548 3B 112
FT-8 | 6.3 VCT-8A 4 22| 258 3% 2V
FT-10 24 VCT-2A
or 12V-4A 4 258 214 3% 214
FT-11 24 VCT-1A
or 12V-2A 334 2Va | 2% 3Vs 12
FT-12 36 VCT-1.3A
or 18V-2.6A 4 258 | 25& 3%s 21/
Taps on pri. of FT-13, FT-14, FT-15 & FT-16 to modify sec. nominal V,
—6% +6%, +12%
FT-13 26 VCT-.04A 2 136 | 114 134 14
FT-14 26 VCT-.25A 27 158 | 1'% 234 Y
FT-15 48 VCT-1A 4 21/ 25/ 3% 21/2
FT-16* 11 VCT-2.5A
or 5.5 V-5A 334 | 2% | 2% 3Vs 12

e ———— —
*For 120V input, use —6% tap.

DOUBLE SHELL POWER TRANSFORMERS

Type High DC 5V. 8.3VCT Wt.
No. V. ma Fil. Fil. W D H M N Lbs.
r e = “ = =
R-101 | 275-0-275 50 2A 2.7A| 3 2% | 3 2% 2% 214
R-102 350-0-350, 70 | 3A 3A 3 24| 3% 24 24s! 3% ﬁ

R-103' 350-0-350 90 | 3A 3.5A| 3% | 2% 3% 2%, 2% | 4%
R-104 | 350-0-350 120 @3A 5A 3| 3| %! 3 24| 51
R-105 385-0-385| 160 | 3A 5A 3% | 3a 4% 3 2l 7

VERTICAL SHELL POWER TRANSFORMERS

Type H‘i’gh DC 5V. 6.3VCT Wt.
- No. : ma Fil. Fil.L. W D H M N Lbs.
CHANNEL TYPE R-110| 300-0-300 | 50 | 2A | 2.7A| 2% 2%, ] 3% 2 1% | 2%
- _ R-111] 350-0-350 | 70 | 3A | 3A | 2% 3%, | 3yl 2 2% 3%
LINE VOLTAGE ADJUSTERS WITH METER R112| 350-0-350 |120 | 3A | SA | 3%)| 3% 4 | 2%| 2| 5%
R-113  400-0-400 | 200 | 3A | 6A | 3% 4%, | 4% 3 %! 8
APPLICATIONS 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.

CHANNEL FRAME FILTER INDUCTORS
Inductance Shown is at Rated DC ma—Test Volts RMS: 1500

Type Induct. Resistance a Wt.
Has 6 foot input plug-in cord and output No.  Hys. Current Ohms w D H M Lbs.
receptacle. R-55 6 40ma 300 234 1% | 134 2 Va
R-14 8 40ma 250 27 1% 1'%, 234 A
Type Primary Volts Watts| Dim. Max. Mtg. Dim. Wgt. R-15 12 30ma 450 278 12| 1'%, 23 A
No. ‘Ualtage Sec. Hﬂtlﬂﬂ L W H | L W Lbs. R-16 15 30ma 630 2%s ly'z 1!}{# E?'/l M
R78 \| 0 .o sol 115 150| 7% 4'464% 5% | 3 | 6 R17 | 20 TOma 850 | 3% | 1% 2 T ARE
R-79 gu' 1001 L1 115 300| 7% 41;15{4% 5% | 3 9 R-18 | 8 80ma 250 | 3% | 1% 2 2%, | 1
" R-80 ' ' 115 600 10%| 4Yig4% 9% | 3 | 13 R-19 | 14 100ma | 450 | 3% | 1% 2% | 3% | 1%
120, 130, 140 ' - . . ;
v 115 | 1200 | 10%| a%da%l o | 3 | 21 R-20 5 200ma 90 41 2Va| 2% 3%, 24
R-21 15/3 200ma 90 4/ 2Va| 2% 3%, 24
160, 170, 180
R-86 (190, 200, 210, 230 1200 | 10% 4Y%e4%! 9% | 3 | 21 R-220 | 100/8 Mhy 2.5A 6 3% | 2 | 2% | W| 14
220, 230, 240 _ | 25/2 Mm{ 5A .16
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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 Rating Mtg. Wpegt.
No. Watts L w H Dim. Lbs.
R-41| 85| 3%,| 254 3% | 2x1%| 4
R-42| 125| 3% |3 | 3% | 2%x2%| 5
R-43| 175] 3% 3% | 3% | 2ux2Y%| 5%
R-44| 250] 43| 3%4 | 3% | 2u4x2%| 6%
R-45| 500! 4%¢| 3% | 4% | 3x3%|12
R-46| 1200 6% 3% 4% | 3x5% 18
R-64 2500 [10%; | 4% | 6% | 3%x9% |30

STANDARD PHOTOFLASH TRANSFORMERS

PHOTO & LASER APPLICATION

AFPLICATION For either standard (Amglo type) or trigger
(Sylvania type) multiple flash tubes. Circuit details included with

transformer.

PF-1
PF-1 Primary 115 volts, 50/60
Hz. Secondaries for power sup- SV
ply delivering 2200 volts DC to
condenser up to 100 mfd. Com-

B

2x2

M 2200V 9

O

pound sealed in G-3 case (see
pg. 43).

PF-3 Trigger transformer 15 KV
peak. 78" dia x 3" long. Wt. 2 oz.

HS5

INYERTER

sfl:i\lhll TRIGGER
TRANSF, LER101

TRANSF

Miniaturized light weight units for transistor
type photoflash supply.

PF-5 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).

PF-6 Inverter transformer transforms 42
V DC from battery to input for PF-5 stepup
transformer. Ouncer case (See Pg. 18).

PF-7 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. 78" dia. x
15/16”; Wt. V2 oz.

i p—t

POWER TRAN:LrORMERS & INDUCTORS

TRANSFORMERS FOR INDUSTRY WIDE APPLICATIONS

ISOLATION TRANSFORMERS

APPLICATION 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).

Primary 110-120 volts 50/60 Hz—Secondary 110-120 volts
Except R-97 220 volt Primary—120 volt Secondary

Type Rating Mtg. Wwegt.
No. Watts L W H Dim. Lbs.

_R-72] 40| 3% 2% 3% 2x1% 4
R-73| 100 | 3% | 3% | 3% | 2%4x2% | 6
R-74| 250 | 4% | 3% | 4% | 3x3)4/[12
R-75| 600 7% 3% 4% | 3x57s |20
R-76 1200 | 8% | 44| 6Va | 3%x63% |30
R-77 2500112 | 7 | 9 6x11 |70
R-97| 250 | 4% | 3% 4% 3x3% 12

SIGNALLING AND CONTROL TRANSFORMERS
Primary 110-120 volts, 50/60 Hz—Secondary 4,/8/12/ 16,/20/24 volts

APPLICATION 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,

VOLT AMPERE RATING Based on 24 V secondary tap, cor-
responding reduction at lower voltages.

TERMINATIONS Primary: Underwriters’ Approved leads. Sec-
ondary: Screw type binding posts.

Type Rating Mtg. wet.
No.  Watts L W H Dim. Lbs.
sSCc-3 50 3 3%, | 3% | 1% x2V4 3
SC-4 100 34| 3%, 4 | 2Vex2a | 5
SC-5 250 | 4 | 45| 4% 3%, x 3 10

EXPORT VOLTAGE ADAPTER

APPLICATION Switch provides line voltages of 105, 115, 125,
135, 150, 210, 230, 250; 42 to 60 Hz. Output 115 V.
TERMINATION Input, cord and plug. Output, female recep-
tacle.

Type Rating Mtg. Wegt.
No. Watts L W H Dim. Lbs.

R-47Al 85434 3 | 314 2Uux2% | 4%
R-48A| 150 434 3% 4 | 2%x23% | 5%

APPLICATION Switch provides
line voltages of 85, 90, 95, 100, 105,
110, 120, 125 V. 50/60 Hz. Output
115 V.

TERMINATION Input, cord and
plug. Output, female receptacle.

Type Rating Mtg. Wet.
No. Watts L W H D.m. Lbs.

R-49A |350] 4%e| 3] 4 | 2%x2'%d 5
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POWER TRANSFORMERS & INDUCTORS

TYPICAL REGULATED TRANSISTOR SUPPLIES

S B=iO._ ey i, TYPICAL
4 Pl —
: o L) UNREGULATED
I 32 4
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| SUPPLIES
I
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* ! [
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— O+
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02 DELCO 2N44i (SINK T2T0T25) QZ RCA ZN30I (HEAT SINK) i s 2 B
03 TEXAS ZNI3TT 11.5 TO 12.5 VDC, 0 TO 2A. RIPPLE 5 MV 1-3 Ser. Ser. .75A 300 275 125 13
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Power transformer; 3 phase input,
one 12 phase and one 6 phase
output. 25 VA total. MIL-T-27C,
Class R. Size: 2 x 3 x 3",

High temperature plate trans-
former. Primary 208 V., 3 phase
380/1000 Hz to 5100 V./leg, 1400
V. A. 200° C. MIL-T-27C; 6 x 3
X 412" 6 |bs.

High Current and High Voltage
Transformer, Input 115 V 400 Hz
to 7.5 V CT—51A, 22 KV hipot.
MIL-T-27C, Grade 4; 62 X 678 X
638", 30 Ibs.

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 windings. 25 KV
hipot when in oil; 2% x 312 x 25",
1Va |Ibs.

POWER TRANSFORMERS & INDUCTORS

SPECIAL CUSTOM BUILT POWER TRANSFORMERS
TO YOUR SPECIFICATIONS

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 11%.”.
150 Ibs.

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;
2¥a 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; 24 x 22
x 2%"”, 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 27, 1.8 Ibs.

8 B
A

Low capacity current limiting fila-
ment transformer. Primary 118 V.
60 Hz to 6.3 V. at 3 A.,, 8 A. at
short circuit. 256 MMFD capacity,
30 KV hipot and 200:1 capacity
divider; 5 x 334 x 4%2”, 9 |bs.

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 22 x 5”, 8 |bs.

Molded High Temperature, High
Voltage Transformer. Input 115 V
400 Hz, output 3400 V, 80 ma
DC. Corona free molded terminals.
MIL-T-27C Grade 5, Class T
(170°C), 378 x 278 x 258", 2 |bs.
10 oz.
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MAGNETIC AMPLIFIERS

MAGNETIC AMPLIFIERS FOR SERVO MOTOR APPLICATIONS

MAT ™" SERIES

The MAT 1 through 4 and 7 through 10 magnetic amplifiers are exceptionally stable units
designed for the control of 2 phase, 115V, 400 Hz 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 input 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 minimum through high internal damping
factors. The power output figures are conservative. Power gain of the magnetic structure is
approximately 40. Response time approximately 7.5 milliseconds.

The maximum null voltage is 3 Volts RMS. For single phase supply voltage the load capacitor
should effect 90° phase shift for motor load, for 3 phase 30° phase shift.

MAT 1 THROUGH 4 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-5) 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.

MIAT 7 THROUGH 10 are designed 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 shift; the H-14 used as the input (3750 ohms to 1500 ohms)
would have phase shift of .6°,

MAT 60 is designed for 115V, 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 ratio requirements. Input impedance, looking into a 1:1
transformer, UTC H-25 is 350 ohms.

TRANSISTOR TYPES

400 Hz TYPES
Type No. ——>  MAT7___ MAT8 ___ MAT9 _ MAT-10 60 Hz TYPES
Power output 4 W. 8 W. 11 W. 18 W.
R, ohms 3300 1600 1200 720 Type No. —» MAT-60
C., mfd, approx. 2 3 5 J
Cont.Wind. Res. | 389 | 528 | 300 | 360 TOMIE ity W
Case Length, In. 2% 2V, 2% 2*%z2 R., ohms 260 ©
Width, In. T 1% 2V 2% 27%:
Height, In. e 17 5 % C, mfr.l,*apprux. 7 Mfd.
Mtg. Dim., In. | 1%x17 | 1'%ex2 1'%ex2%s | 23%x23% Cont. Wind. Res. 50 Q
Stl.ldﬁ, stainless 4-40 6-32 8-32 8-32 Case and Wt. MB. (SEE pg. 51)
bt u. : ; : : MAT-65 115V. 60 Hz to 8.5 VCT @ 500
Weights, Ibs. 65 1.1 1.7 2.75 ma and 63 VCT @ 300 ma.
MAT-11 115V.-400 Hz, to two 28 Volt .2 A. windings for 56 VCT-.2 A. or Treeaa. e 5 Mil Type

28 V- .4 A. RC-37 case (Pg. 42). MIL type TFASY02YY.

MAT 1,2,30R4 Blge (MA)
———————— ) I[": _tn
I MAG AMP | - i Cs
ure = gt l FiGH k.
| €T ]
| :

; : " ! T-IMPUT TRANSFORMER MAT-7.8,9,10
Hmﬁl;ls. : M = SOURCE 2 TO 15008 L r ) 0
g | e : ' s

| AC
| :i I MEG INPUT
QI[E { » O TEAMS 36 4 4 Wt 8
5 FIG*2 YT TEmS 3 8 Heges
FIg*1 ol GRID CIRCUIT ' pe 3
PUSH- - 118 FIGH3 INPUT 8
PULL GRIDS-PARALLEL PLATES MODIFICATION FOR Lt Gt i g g B ok
Sy :,n-nu: 4TO =
® ADJUST FOR SOMA
FAcH CONTROL WNDO

AT MO SIGNAL D=2 PiVIS0 nay FIG. 5
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MAGNETIC AMPLIFIERS

SOLID STATE
PUSH PULL MAGNETIC AMPLIFIERS

MAS " SERIES

PACKAGING Hermetically
sealed steel case with plug-
in octal compressed glass
terminals.

OPERATION Input of 115
V 400 Hz, output of = 7.5
V DC, 1000 ohm load and
have 2 isolated control in-
puts. These magnetic ampli-
fiers afford a power gain of

pui (22 WOmgy |
a8 228 N
fee ** % e Mol
400 -~
- 10 Dfwn

oo neen | approximately 30,000. The | *Iﬂ”f‘g;znm- 12 45g
power input and output are | L%‘ru;‘"l
also completely and indi- 167 ],

vidually isolated.

NOTE Advantages over
other active circuit elements

such as tubes, transistors,
etc.

e Long life and years of
maintenance free op-
eration due to magnetic
characteristics and

3” x 112" Dia. Wt. 2 |bs.

solid state elements.
TUBE TYPES ¢ Ruggedness—can withstand high shock, vibration,
Type No. —> MAT-1  MAT-2  MAT-3  MAT4 radiation, and moisture.
230 Volt Supply ] =1 ! ® Reliability—can withstand 10 times overloads and
Power output 4w 3 W 11 W 18 W operating into short circuit without damage.
RL, ohms 3300 1600 1200 720 Nominal
CL, mfd., approx. | .2 3 .*5 i Input Trans- DC ;.amps
115 Volt Supply Type  Winding Resistance resistance 5V D#Dutput
Power output 2W 4 W 6W Iw Number Number  Ohms Ohms 1000 © Load
RL, ohms 6500 3300 2200 1450 ks den 1 45 25x10* F 200
CL, mfd. A3 2 3 A5 2 45 25x10 200
Reson, Freg. (Hz) | 40 135 35 20 1 500 | 8.0x10* 60
Log-Decr. 18 23 .03 .65 MAS-410 2 500 8.0x 10°* 60
Cont. Wdg. Res_. 6200 ohms | 8450 ohms| 4750 ohms | 5650 ohms Sadn 1 1000 12.5 x 10/ 40
CESE, L'El'lgth, in. 1Y, 112 13 28 2 100 4.0x 10 I 125
Width, in. 1% 2% 2V, 3Ys E—
Height, in. 23 2% 2'%s 3%
Mtg. Dim., in. Bx1Ye |1x1% |1%x1% [1%2x2%
' i POSSIBLE
Studs, stainless | 4-40 6-32 8-32 8-32 APPLICATIONS
Cutout, in. 1 1 1 1 INCLUDE: TYPICAL CHARACTERISTICS
Unit Weight, Ibs. | .67 1.1 1.7 12.75 e Control Amplifier
MAT-5 115V.-400 Hz to 460 VCT; provides 230V. 48 ma DC or 460V. & Phastoicsi]
24 ma DC. RC-37 Case (pg. 42). MIL type TF4SY02YY.
MAT-6 Input . .. 10,000 ohms pri. . .. 1:15 C.T. ratio . . . phase ® SCR Controls
shift under 1°. . . RC-25 case (pg. 13). MIL type TFASXIO0YY. e Strain Gauge Amplifier
® Meter Preamps
® Thermocouple
T OuRCE ¥ 10 5008  MAT =60, i ifi
_{3.:?.5 L anﬂ e Differential Amplifier 8LOCK DIAGRAM
ool vaomen  METCIARMO p T T e Signal mixing, summing, 3 —
s QHEE ol gema S | B integration gIhFLIT 2 tiggggc
) oA Sl | | ® Hydraulic Servo Valve 7
Tl ? 5 @"”;“) ETEr e | | &2 Driver ¢ " g
A i NPT AME _ :. i '
E% L L H S Lo i ¢ Servo Motor POWER 115V 400 Hz
e B! * '“’“"L-J:gl i e Linear Amplifications of
IR ommwren -f-=4 2winze rr‘l___r%___: Transducer Signals.
Eﬂi’.’:ﬁ mﬂl-.ll Piv 360 rlﬂ'-'! Fi5. 6 'E:'IH:E: %n:u;mf?n.n D4 141.T5A 100V ";‘_ ‘%HE Fig. 7
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MAGNETIC AMPLIFIERS

SPECIAL CUSTOM BUILT MAGAMPS, SATURABLE REACTORS
REFERENCE UNITS...TO YOUR SPECIFICATIONS

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 ﬂ
provide the equipment engineer with a concept of the possibilities in present special
component design. Magamp range is from microwatts to 100 KVA.

50

Two self saturating magamps in
one case. QOutput 250 V. into 750
ohms. Power gain 135,000. MIL-
T-27C; 2 x 2 x 2V2, 12 oz.

Multi Control Magamp. Power gain
400,000. Control Current. .00003A.
Output 25 V. DC into 1K. Six
power windings, bias, feedback,
and two control windings. MIL-T-
27C; 2Va dia. x 1V4 high, 8 oz

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 Ibs.

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 158", 15 oz.

Servo reference transformer. In-
put 120 V., 380 to 420 Hz. Output
ratios under load held to .005%
tolerance. Phase shift .05° max.
MIL-T-27C; 2V x 1% 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 —55°C to 85°C. Distortion
and linearity less than 3% thru
temperature and frequency range
of 380-420 Hz. MIL-T-27C, 1% Xx
1% x 3", 12 oz.

Precision reference transformer.
Input 14 V., 400 Hz. Twelve sec-
ondaries held to low phase shift
and .1% tolerance MIL-T-27C: 134
x2x17, 4.5 oz.

Instrument reference transformer.
Input 50 V. 400 Hz. Three 5
V.-.025A. Outputs to .05% accu-
racy. Saturation characteristics
and DCR balance to 3% . MIL-T-
27C; 12 x 134 x 34, 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; 13 x 212 x 3,
1.7 Ib.

Saturable reactor. Input 50 V.-60
Hz. Output 10 V., 4 MA DC con-
trol current. MIL-T-27C; 78 x 2V
x 1%, 6 oz.

Dual saturable reactor. Input 10
V. = 1 kHz. QOutput 3.5 V. 2 MA
DC control current. 130° C. MIL-
T-27C; 13 x 13 x 1Va, 5 oz




POWER TRANSFORMERS & INDUCTORS

HERMETIC POWER COMPONENT TERMINAL AND CUTOUT LOCATION AND DIMS,

DIMENS'ONS uTcC [?J‘ig. Cutout Cutout Cutout Cutout
No. left) Location Dim. Location Dim.
H-70] AH H=%, | %x% T
~ H-71] FB H=1%, | Y%x1}4
~ H-72 GB H="% |lx%
~ H-73] HB H=% | %x1%
CASE AND CUTOUT DIMENSIONS, INCHES _H74] B | H=% |%x1lk
~ H-75| KB G=1%, | %X1¥, | -
~ H-76] LB G=1%; VHaX 13X,
H-77| MB G=1% | 'Kx1Y% i
H-78 OA H=1 1x2 |
~ H-80| FA Centered 114 Dia |
H-81| HA Centered 24 Dia
~_H-82 JB | Centered 2} Dia
H-83| JA | Centered 2% Dia
H-84 KA Centered 2%, Sq* Er
H-85 LA Centered 2%, Sq*
H-86 MB G=2%, | 114x2% K= 1%4x2%
H-87 | NB Centered 27 Dia =
~H-89 | OA H=% | 1%x2% =% | 1%ux2%
A, B & C dimensions are Max. H-91 KA Centered| 2%, Sq* |
H-92 MB G=20, |1)ix2% =% | 1%4x2%
H-93 | OA H=% |1%x2% | J=% | 1%x2%
~ H-94 | HA Centered 1%, x 2* -
H-95 | KA | H=% |%x2% T J=Re | 14X2% ¢
~ H-96 | OA H=% | %x25% J=% | 1%x3Y%
H-97  AH | i
H-98  AJ Centered| 13, x 1}{,*
MIL CASE DIMENSIONS, INCHES __H-99 | FA Centered 1%, Sg* -
H-100 GB Centered 1% Sq
i H-110 MB = i = 1%,x23
G,:'llu A B_ c D L E Mtg. Studs  Wt. Lbs. H-111 NA ﬁ=}§i} ;:;221? - "‘h',':f::;'=_:|,15::"EI H‘;i‘g:
AF % % 1% % 4-40x% 1 H-112 NA H=13 |7x3% J=1%, 7aX3
AG 1 1 1% Y4 4-40x% 15 B 05 - G=1"%s |%x2)s - K=1"%s| "Mex3)4
AH 1%, 1% | 1% 1% 6-32x% % __H-119AH | Centered 1Dia B s |
T % T % T 2% [ o [ | e32xk 5% H-:zqFaa H=% | %x1% | =% | %x1%_
EA 1'%, 1%, | 2% 1% 1% 6-32x% 1 H-121 JB G=%  %x2 K=la | 1%x2);
- H-122 KB | G=1 | %x2 K=¥s | 1%x2)
EQ 1'%, 1'% | 2% 1% 1% 6-32x% % H-123 NB Centered 314 x 435
FA EH. 2}{. 3“ 1 1}{. 1;’:‘ 5'32!% 1% H-1 :}FE H= az'i_' Hﬁxlm B =Hﬁ }ixlﬁ
FB 2%, 2% | 2% 1'%, 1%, 6-32x% 1% H-125 KB G=1 | %x2 TK=¥%, | 1%x2%
GA 2% 2% 3%, | 2% 1% 6-32x% 3% ~ H-126 LA H=%_ |%&X2% | J=% | 1%X2%
GB 2% 2% 2%, | 2% 1% 6-32x% 2% H-130 AJ Centered 1) Dia v e
HA M | 2% | 4% | 2% 15%, 8-32x% 4% 0 L e T 0 T e S .0
HB | 3%, | 2% | 3% | 2% | 1% | 83x% | 3% Tas e [ eered A k2
: _HA33 HB | H=% |%x1% J=% X2
JA 3% 3N 4% 2% 2% 8-32x%% 6 ___I-I-1341| HA | H=¥% %x1% J=3% | %x2
JB 3% 3N 3% 2% 2V 8-32x% 5 H-135 JB G="%, |%x1% K="%  %ax13%
KA 3%, 3% 5% 3 2%, 10-32xY4 BY4 H-136 LA Centered 274 Dia
KB 3k, | 3% a%, | 3 2%, 10-32xY% 7 ::g; gi iinas § = 3
LA 43 3" 5% 3¥, 24 10-32xY4 11 — 41_.'_E_E ]ﬁﬁ%liaa
LB 4%, 3%, | 4% 3%, 21%, 10-32x% 10 H-142 EA 1!,: Dia
MA 4N 4 6 34 3 1/4-20x%8 15 H-143 HA 134 Dia
MB 4%, 4 4'%, 3'%, 3 14-20x% 14 H-144 LA 2% Dia
NA 54s a%, 6'%, | 4%, 3%, 14-20X% 18 {P;:EH:HEE 2% Dia
NB SHe | 4% | Sk | A% e | %-20%% A5 H-146 RG-175 2% Dia
0A 5Va 4Y; 6% 3% 3 Vi-20x%4 21 (see page 42)
H-137 KA 7; Dia
H-184 AG Diagonal = %axl*
H-166| AH Centered 1” Dia
H-168 AJ Centered 7% Dia
H-170 GB 1% Dia
UTC METAL YY CASED UNITS, INCHES H-171 JA 1% Dia il
H-172 HA Centered | 1% Sq | i
Type No. A B C D E Mtg. Studs  Wt. Lbs. H-173 KA H=3%, | '%x2 | =% 'HeX2
H-79 £ | 7 7 8 5% 5% %-16(6) 60 ) ::;: ﬂf §=1W ffﬂ"fﬂ K=1%s |%x17%s
: i - ' Centered |13 Dia ,
sl E, 5;’; o 5: e 4 fu ::, H-195]JA Centered  2)4 Dia | _
H-115 § | 6% 6% 8 5% 5% %-16 50 H-197/MB | G=1% 1x2%s  K=1% | %x2%
H-117 $ | 11 11 143 8% 8% 5%-11 160 H-198 'HA 23; Dia ‘
H-128 § 6% 5% 7% 5% 4l %-16 34 H-915 :::l Eeniereg ¥ Dia
& 1 3 3 27 H-—iEE Centere 134 Dia
s _::: 3 ;1: i::, :;; :;;i :;{i fj_; X% 2: H-935 FA Centered 1l2x1%** | |
.- L e : - < ~ H-965 HA Centered |1%x2%, |
tTerminals opposite mounting MET-400| AH Centered 2%, Dia
MET-405 EA Centered 2%, Dia
'MET-420 AH Centered 2%, Dia
MET-430 FA Centered | 134 *x1%¢ *
UTC MOLDED ZZ UNITS, INCHES MET-435/ FA | Centered |1%*x1%s*
MET-440 GB Centered |134**x214 **
Type No. L w H Mtg. Dim. and Studs Wt. Lbs. MET-445 AH Centered 7%, Dia
H-101 | 185 | 194 ] 2 1%x1%, .157 Dia 4 holes 3 MET-455 | AJ Centered 1% Dia |
H-102 | 1% 2 2% 1%x1%, .157 Dia 4 holes a4 MET-465 FA Centered 1'%, Dia
H-103 | 2%, | 2% | 2k, 1%.x1'%, .157 Dia 4 holes 8 MET-475 HA | Centered [1%iX2}4
H-108 | 2% 2% 3%, 2%.x1%, .157 Dia 4 holes 1.5 MET-495 AJ Centered 19s Dia B i

« Denotes 4 radius at corners of cutouts.
*» Denotes L4 radius at corners of cutouts.
+ Note: 45° corner for stud clearance._D_
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PULSE TRANSFORMERS
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U GENERAL INFORMATION ON PULSE TRANSFORMERS

UTC manufactures a wide variety of pulse trans-
formers and inductors for military, space, industrial and
commercial application. For military applications, trans-
formers are made to fully meet MIL-T-21038B 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-21038B. Examples of the
breadth of our pulse magnetic component design and
production capabilities are shown on page $59.

Theory

A pulse, being a step function, consists of a wide
band of sine wave frequency components. The high
frequency components determine the rise and fall time
of the pulse. The droop characteristic of the pulse is

determined by the low frequency components of the
pulse.

Ideally, a perfect pulse consists of a zero rise and
fall time and zero percent droop. In order for a trans-
former to pass this ideal pulse, band pass from DC to
infinity is required. Since a transformer Is basically a
limited band pass device, perfect fidelity cannot be ob-
tained. The pulse transformer is designed to give a wide
frequency pass band in order to minimize the deteriora-
tion on the rise time, fall time, and droop of the pulse.

Consequently, pulse transformers make excellent wide
band sine wave transformers.

Pulse Characteristics

1. Pulse width 5. Overshoot

2. Rise time 6. Backswing
3. Fall time 7. Repetition rate
4. Droop

q:ﬂ‘u’EHSHGE‘T

DROOP

BACKSWING

i

Pulse Transformer Equivalent Circuit
1. High Frequency Model

S Ry Ly

\—'vw—rmT -
E C R
dT | :_

This circuit was obtained from the generalized trans-
former equivalent circuit by eliminating all components
that are not effective at high frequency.

S is the switch which produces the step function.

F!g consists of all resistances in the generator and
primary circuit, which also includes the resistance of
the transformer.

L) is the combined leakage inductance referred to
the primary.

C4 is the combined distributed capacity referred to
the primary.

|

—4hh

R, is the load resistance, referred to the primary.
Rise time is a function of L, and Cy since T = 2 VLT,
The value of Rg and R, determine the damping factor of

the circuit and affect rise and fall time, overshoot and
backswing.

2. Low Frequency Model — Affects Droop and Back-
swing

S Rg

— LA
= 0y

T

This circuit was obtained from the generalized circuit
by eliminating all components that are not effective at
low frequency.

Lp is the incremental pulse inductance of the primary
of the transformer.

S, Rg and R, are as above.

The ability to hold up the flat top of a step function in
this circuit, is a function of Lp, Rg, and R

_, _d(iLp)
°=br T4
- R.R
di'lp) K ( g"| )
but —— = —Exp — t
dt Lp Hg + F‘|
Lp
RgR|
Thereforee = KExp — ( t
Rg+ R,
Lp




Application

Pulse transformers can be classified into coupling or
impedance matching or acting in a circuit to form a
pulse (blocking oscillator with 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 design engineer must know the circuit
in which it will be used.

The best way of specifying a coupling application is
to state 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 10% droop at 1 microsecond, will have
a 20% droop at 2 microseconds.

The repetition rate and the pulse width determine the
duty cycle which the transformer will 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.

PULSE TRANSFORMERS

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 low 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.

Output Transformer for Klystron and TWT.
Sonar Output Transformer.

Ferrite Core Pulse Transformer.

Pulse Current Transformers.

Impulse Transformers.

. Memory Core Transformers.

Differentiating Pulse Transformers, etc.

©®ND O S W

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

Pulse Rise
Width Time Hi-Pot
Micro- ~ Micro-  Droop Voltage Wt. MIL +
Type No. Ratio Seconds Seconds in % RMS Size Grams Designation Service Page
BIT-P 4:4:1 05-100f .01-.40 0-30 200 Ya x 14" Dia. 1.1 | TP6RX4410CZ| Coupling and 54, 55
Blocking Oscillator
h PIP 4:4:1 &| .05-10 | .018-.40 0-15 100 316 X %" Dia. 1.5 | TP6RX4410CZ| Coupling and 56
|  5:3:1 ’ Blocking Oscillator
' |
H-60 to H-69 4:4:1 &| .05-10 | 012-.40 0-25 100 % x %" Dia. 1 TP7SX4410AZ | Coupling and 58
H-611 5:3:1 Blocking Oscillator
H-641
H-671 |
H-45 to H-58 1:1:1 &| .05-25 01-2 0-30 1250 . * | TP7SX1110(*)| Coupling and 57
H-461 5:3:1 [ Blocking Oscillator
H-501 - Higher voltage,
H-531 | Tube, SCR, etc.
H-561 ‘

*(AZ): %" x %" Dia., 1 gram, (AC): %s" x %" Dia., 4 grams; (AN): %" x %" Dia., 6 grams.
KITS AVAILABLE: PIP-100 (PIP-1 thru PIP-9); H-69 (H-60 thru H-68); H-58 (H-45 thru H-57).
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NEw BIT-P LINE

ULTRAMINIATURE TRANSFORMERS

Smallest Metal Encased Transformers Available

NEW HIGH PERFORMANCE PULSE TRANSFORMERS

PACKAGING 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.

FLEXIBILITY 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.

SPECIALS BIT-P's not found in stock line will be

designed to customers’' requirements.

e Special electrical parameters
e 10 or more leads

e Special termination arrangements, such as

gold-plated straight pin leads, ribbon-style

leads perpendicular to the terminal board for

"dual in-line’ packaging, etc.
e Operation to 130°C per MIL Class S.

BIT-P’s
ASSEMBLED WITH FLAT PACK IC’s
ON PRINTED BOARD

PLUG-IN PIN TERMINALS AND OTHER
PROFILES AVAILABLE ON SPECIAL ORDER

NOTES

e PULSE WIDTH .05 usec-100 usec

¢ DIELECTRIC STRENGTH tested @
200 VRMS

e MIL SPECS To complete MIL-T-
21038B. Metal encased, ruggedized

Grade 6, Class R, 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

8iT-P
TRANSISTOR

2N3638 TEST
CIRCUIT

BIT-P TERMINATION ADAPTABILITY
FOR PLUG - IN PC APPLICATIONS

BIT-P’s stock units are manufactured with Flat
Pack type terminations extending outward.
Terminations may be bent for adaptation to
plug-in applications. Unigue 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.

Right-angle bend inside the confines of
the unit.

B.
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.




PULSE TRANSFORMERS

P

—
i |
I
|

I

_I'—NDH CONDUCTIVE TEST & SHIPPING SUPPORT
TO BE CUT FROM UNIT BEFORE ASSEMBLY.
(DO NOT TEAR BY HAND)

+ 0i0
4 7 50 —»
DIA

DOT
IDENTIFIES
PH‘IMAH"L
TERM. N2 -

+ 010

250 —»

BIT-P ACTUAL SIZE

r

[

4;5 004 X.016 RIBBON STYLE
MIL STD. 1276 A TYPE K GOLD PLTD.

WEIGHT =1l GM.

PATENT APPLIED FOR

RATIO 4:4:1 MIL TYPE TP6RX4410CZ

APPROX. DCR, OHMS |BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS
% % i %
P Width  Rise Over Droop Back | P Width Volt Rise Over Droop Back Imp.*
Type No. 1&5 6&7 89&10 | uSec. Time Shoot 9% Swing . Sec. Out Time Shoot 9% Swing in/out,
_BIT—P21 .32 .29 .28 i 05 | .00 JO | O] 35 | .05 —D.Zm
BIT-P22 .33 .32 .29 A 012 | 0| 0] 25 1 S 1.015]0 | 0 (20 50
I BIT-P23 .38 .37 3 2 02 |0 by 15 2 1.2 | 02 | 0 | O (2 | 100
BIT-P24 5 .48 .32 5 023 0| 5| 15 5 1.5 | 0210 | & |25 | 100
BIT-P25 .62 .57 .35 1 03 |0 10] 14 1 1.5 | 025 ( 0 (20 | 28 | 100
BIT-P26 ¥ | .64 4 2 035 | o) 12| 15 2 1.5 | 028 | 0 (15 | 23 | 100
BIT-P27 .85 .16 A48 3 04 | 0| 13| 15 3 1.5 | 032 ( 0 |18 | 28 | 100
BIT-P28 .96 .86 .52 5 045 | 0| 15| 14 5 2 035 [ 0 (20 | 20 | 200
BIT-P29 1.4 1. 57 |10 065 | 0 | 15 ] 10 10 2 05 | 0 |25 | 25 | 200
BIT-P30 2.1 1.7 8 15 07 (0| 15] I3 15 2 06 | 0 [27 | 18 | 200
BIT-P31 4l ' | a1 125 08 |0 ]|15) B8 | 25 3 B 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 A 0 |15 | 18 | 500

* Input winding terminals 1 & 5; output winding terminals 6 & 7; terminals 9 & 10 open.
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PULSE TRANSFORMERS

PRECISION MINIATURE
WIDE APPLICATION PULSE TRANSFORMERS

PIP™ SERIES

PACHAGING Hermetically sealed. DO-T family construction,
see page 6.

MIL SPECS To complete MIL-T-21038B. See pages 86, 87.
APPLICATION Transistor.

NOTE All individually adjusted to parameters shown and
checked in test circuit to give required pulse width.

TRANSISTOR
2N240 TEST
CIRCUIT |
"' » [ [ ] % ik .
i 4%; sk Weigh
INPUT 2 E-ELU YEL L eight 1/20 oz.
"’l—l'._I‘ED -6V Rg
mfd 2 510a 1004
RATIO 4:4:1 MIL TYPE TP6RX4410CZ 0
APPROX. DCR, OHMS BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS
. % % : % % Frequency

Type 1-Brn 3-Org  5-Grn |P Width Rise Over Droop Back P Width Volt Rise Over Droop Back  Imp.* response

No. 2-Rd  4-Yel 6-Blu | nSec. Time Shoot 9% Swing . Sec. Out Time Shoot % Swing in/out, within 2 db**
PIP-1 21 23 A3 05 | .02 0 0 37 05 |9 018, 0 0] 12 50 150kHz- 29 MHz
PIP-2 A7 .56 A7 1 025 1 0 0] 25 B | 8 02 0 0 5 50 100kHz- 17 MHz
PIP-3 1.01 1.25 37 2 030 | 2 0 15 . 7 03 0 0 5 100 16kHz- 9.5MHz
PIP-4 1.5 1.85 54 9 05 0 0 15 5 / .06 0 0 0 100 TkHz- 3.25MHz
PIP-5 2.45 3.1 5 1 08 0 0| 14 1 6.8 | .15 0 0 5 100 1.5kHz- 2.25MHz
PIP-6 3.0 3.7 1.1 2 10 0 0 | 15 2 6.6 | .18 0 2 10 100 2.2kHz- 1.32MHz
PIP-7 49 6.05 | 1.8 3 .20 0 0 14 3 6.8 | .20 0 2 | 10 100 1.7kHz- 1.5 MHz
PIP-8 8.0 9.7 2.9 5 .30 0 0 3 5 79 | .22 0 113 | 5 200 1.8kHz- 1.45MHz
PIP-9 13.1 15.9 4.7 10 35 0 5112 | 10 65 | 4 0 |15]| 20 200 1.5kHz- 1.14MHz
PIP-100 Transistor pulse transformer kit, consisting of PIP-1 thru PIP-9 in plastic case.

RATIO 5:3:1 MIL TYPE TP6RX5310CZ

PIP-10 S5 |4 |05 |0 o fo fo j20 | a1 (8 for [0 [0 |5 |M/ | 170kHz- 32 MHz
PIP-11 29 |22 |82 |1 02 |4 |4 |6 |1 66 |05 |0 |6 |12 |%0/ 0 |12.5kHz- 3.25MHz
PIP-12 94 |71 [26 |5 05 (0 |12 |12 |5 8 |09 |2 |12 |25 |0/, | 15kHz- 4 MHz
PIP-SH Drawn Hipermalloy shield and cover for PIP's provides 20 to 30 db shielding 9/32 h x 23/64"” dia, 1/8” hole in cover =

* Input winding leads Brn-Rd (1-2); output winding leads Org-Yel (3-4); leads Grn-Blu (5-6) open.
** Per coupling circuit Z in/out, 1 V input.
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PRECISION MINIATURE
WIDE APPLICATION PULSE TRANSFORMERS

PACKAGING Hermetically sealed. Vacuum molded to Mil Grade 5.
SERVICE —70°C to +130°C.

VL SPECS To complete MIL-T-21038B. See pages 86, 87.
APPLICATION Tube, SCR and transistor Test Voltage 1250 V RMS.

NOTE All individually adjusted to parameters shown and checked in test circuit to given required
pulse width.

19

| 19/32 MAX
4

z:.d—'rum. 4

AZ Envelope, 1 gram AC Envelope, 4 grams

RATIO 1:1:1 MIL TYPE TP75X1110(1)

PULSE TRANSFORMERS

N,

|
21
L_'J-E Max, DIAa.

j

4

35 MIN.

AN Envelope, 6 grams

+200VvDC =!I
REG. REG,

S VDC

21/ 32 MAX,

APPROX. DCR, D-I-EL BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS
- ] '- -_ % % - B % ] 74 - _ Frequency -
Type 1-2 3-4 5.6 =P Width Rise Over Droop Back P Width Volts Rise Over Droop Back Imp.in* Response  fStyle &
No. uSec. Time Shoot 9 Swing u Sec. Out Time Shoot %  Swing out, ohms within 2 db** Envelope
T3 1 3571 ¢ | 5] 0z] 0 [20 [ 10 T s T 1 ] o] 20 | 0 | 35 | 250 | 260kHz-34MHz | AZ
H-46 | 5.5 6.5 7 10 | 024] 0 25 | 10 10 |19 | .01 | 30 10 50 250 | 220kHz-34MHz | AZ
H-4T | 37 4.0 4 20 | 026 0 25 8 20| 18| .01 | 30 15 65 500 | 260kHz-93MHz | AC
H48 | 55 5.8 6 50 | .03 0 20 5 50 | 20 | .01 | 30 20 65 500 | 85kHz-73MHz AC
H-49 | 8 8.5 9 1 04 0 20 | 10| 1 24 | 02 | 15 15 65 500 | 50kHz-62.5MHz | AC
H-50 | 20 21 22 2 05 0 20 | 10 | 2 27 | 05 | 10 15 35 500 | 24.5kHz-49MHz | AC
H-51 | 28 31 33 3 10 1 20 8 | 3 26 .07 | 10 10 35 500 | 12.6kHz-5.65MHz.  AC
H-52 | 36 41 a4 5 13 ] 25 8§ 5 23 | 15 | 10 10 45 1000 | 13kHz-3465MHz = AC
H-53 | 37 44 49 7 28 0 25 8 | 7 24 | 20 | 10 10 50 1000 | 9.5kHz-6.3MHz | AN
H-54 | 50 58 67 | 10 30 0 20 8 | 10 24 | 25 | 10 10 50 1000 | 7.1kHz-1.35MHz = AN
H-55 | 78 96 | 112 | 16 75 0 20 | 10 | 16 23 | .40 5 15 20 1000 | 1.65kHz-3.05MHz| AN
H-56 | 93 | 116 | 138 | 20 1.25 0 25 | 10 | 20 23 | .6 5 10 10 1000 | 2.15kHz-285kHz | AN
H-57 (104 | 135 | 165 | 25 2.0 0 30 | 10 | 25 24 | 15 5 10 10 1000 | 1.7kHz-315kHz | AN
H-58 | Pulse transformer kit. Consists of one of each of the above units in partitioned plastic case.
RATIO 5:3:1 MIL TYPE TP7SX5310({)
H-461| 96| 64 | 25| 1 | 025 O o | 8| 1 |19 | 02] 3 5 | 20 | %, | AMHz18MHz | AZ
R H-501 | 30 20 7 2 0| 0o | 12| 5| 2 27 | 06| 12 | 15 | 35 | %5 | 40kHz-6MHz AC
H-531 | 66 47 17 7 21 0o | 12] 3] 7 o4 | 23] 12 | 10 | 40 | %%gp | 25kHz-1.6MHz | AN
H-561 | 180 | 142 53 | 20 175 | 0 | 13| 5|2 I 5 [ 10 | 10 %0000 | SkHz-300kHz | AN

*|nput winding terminals 1.2: output winding terminals 3-4; terminals 5-6 open.
+*Per coupling circuit z in/out, 1 Vinput,
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PULSE TRANSFORMERS

PRECISION MINIATURE
WIDE APPLICATION PULSE TRANSFORMERS

FACKMAGING Hermetically sealed. Vacuum molded.

SERVICE — 70° to + 130°C

MIIL SPECS To complete MIL-T-21038B Specs. Grade 7
Class S, Life X. See pages 86, 87.

APPLICATIONS Transistor

NOTE All individually adjusted to parameters shown and
checked in test circuit to give required pulse width.,

@

L—I3!32 MAX. DIA.

—

GH'N ORG

E“ﬁ

=
| Iﬂiﬂz MAX

150
mfd 510n

iGL’)n

TRANSISTOR TEST CIRCWLIT

RATIO 4:4:1 MIL TYPE TP7SX4410AZ

APPROX. DCR, OHMS BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS
| ] 0 % _ _ % Y I mp. Frequency
Type | 1-2 3-4 9-6 | P Width Rise Over Droop Back |P Width Volts Rise Over Droop Back in/out* Response within
No. p Sec. Time Shoot 97 Swing | »Sec. Out Time Shoot 9 Swing ohms 2 db**
H-60 | 124 | 14 | .05 05| 016 0 0 30 05| 93 | 012] 0 0 20 50 | 550 kHz-43 MHz
H-61 41 48 | 19 1] 016] 0 0 30 1 82 | 0211 0 0 15 50 | 95 kHz-17 MHz
H-62 | .78 94 | .33 2| 02| 0 0 18 2 74 | 03| o0 5 12 100 | 60 kHz-14.5 MHz
H-63 | 186 | 226 | .70 5 | 0271 | 2 10 20 5 75 | 045| o0 20 25 100 | 22 kHz-3.7 MHz
W4 | 373 | 44 |13 1 | 03] o 12| 25| 1 7 | 08 0 | 15 23] 100 | 12 kHz-2.3 MHz
H-65 | 6.2 73 | 222 2 066 | 0 15 25 2 66 | 14 | 0 10 20 100 |85 kHz-1.675 MHz
H-66 | 102 | 12 3.6 3 087 | 0 18 30 3 68 | 17 | 0 10 20 100 | 3.9 kHz-950 kHz
H-67 | 145 | 175 | 514 5 097 | 0 23 28 5 79 | .2 0 18 28 200 | 3.6 kHz-840 kHz
H-68 | 423 | 521 | 148 10 4 |0 15 28 | 10 65 | A4 0 15 30 200 |1.1 kHz-400 kHz
H-69 | Transistor pulse transformer kit, consists of H-60 thru H-68 in plastic case.
RATIO 5:3:1 MIL TYPE TP7SX5310AZ |
H-611| 426 | 32| 132 1| .018| 8 0 12 1 82 | 02| 0 0 | 30| M9/, |200 kHz-31.6 MHz
H-641 | 5 36 | 14 1 04 | 0| 10| 10 1 7107 | 0 | 2 | 30| %0/l 32 kHz-4.5 MHz ’
W6 |16 6 5 08 | 0 14 | 12 5 | 8 | 2 0 | 25 | 30 %0/ 50! 7.6 kHz-1.6 MHz

*Input winding terminals 1-2; output w:nd:ng terminals 3-4; terminals 5-6 open.
**Per coupling circuit Z infout, 1 V input.



PULSE TRANSFORMERS

—

@ SPECIAL CUSTOM BUILT PULSE COMPONENTS
Unli(s) To YOUR SPECIFICATIONS

/
U Because of the greatly varied nature of pulse component application, UTC stock
items cover only low power transistor and tube requirements. The units illustrated
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 pulse circuit units. Range covered is from microwatts to 10 megawatts.

Impulse Transformer, discharge
37.5 mfd. Capacitor @ 5 KV DG,
Peak Current 167,000 amps. Pulse
width 2 usec, Rise time .2 wusec,
Energy level 470 watt-sec. MIL-
T-27C Grade 5, Size 10 x 12 X
912", 135 Ibs.

Output to 2J42 magnetron. Input
1300 V.-50 ohms. Output 6.5 KV
to 1200 ohms and .BA. bifilar fila-
ment winding. .15 psec., 1000 PPS.
Trigger winding. MIL-T-27C Grade
5: 112 x 22 x 2%, 10 oz.

Pulse current transformer, Thyra-
tron cathode to 50 ohms. Input
100A. Output 200 V. to 50 ohms.
5/2.4 usec. 2000 PPS. MIL-T-27C;
1% x 1% x 1Va, 2 oz,

Gaussian wave shape pulse out-
put. Input 2 KV, 3.5 usec. Output
25 KV-5A., 80 kHz rate. Corona
free-35,000 feet. MIL-T-27C; 1%
x 158 x 3%, 1 Ib.

.....

Sonar Output Transformer. 36 KW
pulses, 100 millisec @ 5% duty
cycle. Input 4K € CT, output 120-
180 €. Hipot 29 KV. Hermetic,
MIL-T-27C Grade 4, 612 x 9 x 8",
37 Ibs.

Output to magnetron. Input 6 KV
peak 2.5 usec. or .5 usec. Output
28 KV-27 A. peak and 14.2A. bifilar
magnetron filament winding. MIL-
T-27C, 170° C.; 25 x 53 X 4%,
72 |Ib.

Free running blocking oscillator
transformer. 600 ohms, 1:1:1, §
usec. += 1, 12000 = 10% PPS.
Output 600 V. *=10%. Tempera-
ture stable —62° C. to 85° C. MIL-
T-27C: % x 1% x 1%; 12 oz

Differentiating pulse transformer.
Input 150 V. 40 MA peak, 6 usec.,
3000 PPS. Qutput 30 V. .5 wusec.
Ferrite core. Rise, droop, and pulse
duration held to 5%. MIL-T-
21038B, —55° C. to + 100° C.;
5/16 x 5% x 1; 7 grams.

Output to Klystron. 3.5 usec. pulses
in group of pulse trains at high
rep. rate. 1% droop over pulse
train. 43 KV Hipot. MIL-T-27C; NA
case: 4%a x 5 x 63, 11%2 Ib.

Linear charging reactor for line
type pulser. 20 Hys., .11A. DC, 5
KV, 1000 PPS, 11 KV hipot. MIL-
;’—EC, 200° C.; 3¥a x 4 x 3%,

DO-T Pulse Transformer, width
150 usec., ratio 1:1:1. Transistor
output to gating circuits. —65°C to
105°C. MIL-T-21038B. 5/16 Dia. X
13/32, 1/10 oz.

Ferrite core pulse transformer. 30
V. . .. three windings, 5-10 usec.
Couples to magnetic tape head for
high speed read in and out. Hiper-
malloy shield. Commercial; % X
114 x 158, 2 oz



HIGH Q INDUCTORS

GENERAL INFORMATION ON HIGH Q INDUCTORS

Almost 40 years of specialization in High Q Inductors
are reflected in the superior Q 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.

All stock inductors are measured at 0 DC. The maxi-
mum DC listings are for approximately 5% drop in in-
ductance, and negligible heat rise. The typical curves of
inductance variation with AC or DC currents. illustrated
on the following pages, best show the range of operation
for a particular inductor. The excitation is plotted in
milliamperes x /mHy. For example, the 100 mHy MS
toroid (MS-100) with 10 ma of DC flowing has an excita-
tion factor of 10 ma x /100 mHy = 100, and the curve

shows that approximately 90 mHy wili be measured with
10 ma DC.

While this catalog lists 24 different types of stock
inductors, special custom designs produced to custom-
ers’ specifications are available on special order. Char-
acteristics such as taps, additional windings, special ad-
justments such as in a resonant circuit, higher voltage
capability, inductance adjusted with DC, special mechani-
cal configurations, even better temperature stability than

_ our stock items, etc. are available to customers’ require-

In the curves shown below, the solid line represents a
stock series, the dotted line represents a few of the spe-

ments.

Technical

While the toroidal coil is superior for frequencies
above 1 kHz, the laminated structure is superior for lower

cial capabilities of UTC in the specific stock size.

MS CASE=350 0D X.,230H

MM, MH ELEE'-FEUI.IL x-&-n

frequencies. The ML, MO, MQM, and MQL use a hum- 9 L_ .
reducing lamination structure and, in addition, the ML, ai S “‘ as
MQM, and MQL are in hipermalloy shield cases. . ’-;,f \ e o
N & \ z
: : 40 = L 60
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HIGH Q INDUCTORS

Since these high Q coils will saturate before any ap- Temperature stability of all UTC inductors is excellent.
preciable temperature rises occur, heating is usually not Guaranteed limits and typical curves of inductance vari-
a problem. A general rule would be that 4 times the DC ation with temperature are shown for most types.
listings may be applied without any detrimental heatin
due t?:- cap;er Insgﬂ 4 S Engineering. laboratory, and production facilities are

' available for full engineering discussion, sampling, and
_ ‘ large quantity production to meet special requirements.

For variable inductors such as HVC, TVC. HVV and Sk € F 3
VIC, the DC values listed apply at the mean to minimum Intermediate inductance values in an existing stock
inductance settings only. The maximum inductance can- loroidal series are available, priced as the next higher
not be obtained with that amount of DC current flowing. inductance unit.

STANDARD HIGH Q INDUCTORS SELECTION GUIDE

HIGH Q INDUCTORS—FIXED

Stock Line Approx. Approximate Inductance
Type MIL Inductance DCR Peak (@ Tolerance Temp. Temp.
No. Size Wit. Gr. Range 2/Hy Q@  Freqg. Adjustment stb’l Range Pg.
MS | .23" hx.35" dia 13gm| 5| 1MHy-100MHy| 1300 | 40' 20kHz| +2% @ .1V, 1 kHz +29% | —55°C to +105°C| 63
MM Vs h x 746" dia 2gm | 5] 3 MHy-120 MHy | 1300 | 60| 30 kHz +2% @ .1V, 1 kHz +2% | —55°C to 4-105°C] 63
MH 4 h x 746" dia 2gm | 5| .6MHy-40MHy | 2700 | 80; 100 kHZ +2% @ .1V, 1 kHz | 1% | —55°Cto +105°C| 63
ML-0 thru| e X 3% X %" h 202 5| .15Hy-14 Hy 150 | 22 15kHZ +3% @ 1V, 1 kHz uzr.ré;hin . —55°C to +105°C| 62
ML-4 | B 5| s
ML-5 thru| s x 3% X 6" h 20z 5| 25Hy-60 Hy 85 22{ 800 Hz | +39% @ 1V, 400 Hz +2% | —55°C to +105°C| 62
ML-10 |
MW | ¥ hx %%," dia 2502 | 5 .05Hy-5Hy 500 | 801 10KkHz| +1% @ IV, TKkHz +1% | —55°C to +105°C] 63
Mﬂ-.llthru*!?i x 1%6 x 136" h loz | 5| .1HylHy 130 2?! 1.5 kHz| +29% @ 1V, 1 kHz +12%’, - —55°C to +105°[:| 62
MO- : —&/0 | —
MO-2 {t]IGrU Y x 16 x 134" h Toz 5 | 2 Hy-100 Hy 65 25[ 600 Hz | +2% @ 1V, 400 Hz +13%' . —55°C to +105°C| 62
MO-1 , | —9% |
FE s xex%'h | Joz | 5| .01Hy-2Hy 200 | 125 8kHz | £1% @1V, TkHz | +15%] —55°C to +105°C| 64
Fi 1% x 34s x %" h 1.5 0z 5| .04Hy4Hy 100 | 150] 5kHz | +1% @1V, 1 kHz . +18%! —55°C to +105°C| 64
Fo %2 X 17/ X " B 5 02 5| .10Hy-10Hy | 35 | 240] 3kHz | £1% @ 1V, 400 Hz £1.5% | —55°C to +105°C]| 64
MQA | Wiex 1% x 1285, h| 40z | 4 | 7 MHy-35Hy 84 | 160 5kHz | MQA 1-14: < l%i —55°C to 4-105°C | 66
| +1% @ 1V, 1 kHz
| | MQA 15-20: |
_| | +1% @ 1V, 500 Hz l |
TOA e x 1% x 1215, h| 40z | 4 | 7MHy-35HyCT 106 | 160 6 kHz | TQA 1-14: < 19| —55°C to +105°C 66
| +1% @ 1V, 1 kHz |
| TQA'15-20: |
| +1% @ 1V, 500 Hz 8 i}
MQB | TAs x5 x 2%5" h| 140z 4 | 10 MHy-60 Hy 30 | 250| 3kHz | MQB 1-12: +1.5%| —55°C to +-105°C| 67
|_ +1% @ 1V, 500 Hz '|
| n +1% @ 1V, 400 Hz |
MQD Wis x 1% x 12V32"h | 40z | 4 | 1MHy-30 MHy 5/0 | 1801 50 kHz | +1% @ 1V, L kHz _ *.5% | —55°C to +105°C| 66
MQE Ly x 1946 x 1742 h 150z | 4 | 4MHy-4 Hy 170 | 140" 8kHz | +1% @ 1V, 1 kHz " +1% | —55°Cto+105°C| 67 _
| | ' | ies @ 1V 3% | —55°C to +105°C] 65
MOL | 2% hx 1'%y dia | 1 | 4| .25Hy-2500 Hy 5 | 45 1004z | 22 AR By G pal <R |~V CIeHIIE
3 ' T ] ine (@ 1V 6 __EED °C1 6
MOM | 1% hxlverdia | Sor | 4| SHR600Hy | 10 | 40; 200Hz | +ovg|Seres @I S0 £25% | = PGS
| - ¥ _L
HQA 1346 h x 1134¢" dia 50z | 4 | 5MHy-15 Hy 75 | 140 4 kHz | HQA 1-13: +1.5% | —55°C to +105°C| 70
| +1% @ 1V, 1 kHz . |
I HQA 14-18: |
| +1% @1V,500 Hz | N . [
HQB 1% x 2% x 2%" h 140z | 4 10 MHy-25 Hy 30 | 2201 3kHz | +1% @ 1V, 500 Hz . *+1.5%, —55°C to +105°C| 70
_ HQC | BAshx1i4¢"dia | 50z | 4 | 1MHy-20 MHy 210 | 1701 25kHz | 1% @ IV, 1kHz | +1% | —55°C to +105°C| 70
HQE o x 1Y46 x 174" h 1.5 0z 4 | 5 MHy-200 MHy 240 | 115 ' 10 kHz | +1% @ 1V, 1 kHz - +15% | —55°C to +105°C| 70
HIGH Q INDUCTORS—-VARIABLE
Mean Variable
Type MIL Inductance Inductance
No. Size Wi Gr. Range Range At Mean Inductance Pg.
T
HVC 254 % 118 x 194" h 2 0z 4 006 Hy-150 Hy +2009% —70% (19 to 1) +15% | —55°C to 4+-105°C 63
TvC? 2% X 1% X 1%2" h 202 | 4 | .06Hy-150Hy |  +2009% —70% (10to1) | +£15% | —55°Cto+105°C | 68
HW | %4, x1% x1%"h 2 0z 4 | .006 Hy-150 Hy +10% +1% | —55°Cto+105°C | 68
ViC 14 x 1'%, x 174" h 5% o0z | com 0085 Hy-130 Hy +85% —45% (3to 1) + 39 ;. —55°C to +105°C 69
DI ~ Precision decade inductors. Inductance range 10 x .01 Hy to 10 x 10 Hy; 4% x 4% x 2%"h; wt. 2 Ibs. 69

*Same as HVC but with taps @ 30%, +50%
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HIGH Q INDUCTORS

ULTRAMINIATURE HIGH Q INDUCTORS

MINIDUCTOR™ SERIES

Inductance Test Max L
PACKAGING  Hermetically sealed. MS, MM, MH, MW, ___Type No. T:E'!rﬁagéu Frezft:tncy ﬂlﬁ?lv —Eﬁgatrt;a-ltﬂ'!llﬁ"c
epoxy molded symmetrical toroids. ML, hipermalloy shield ML-0 Thru 4 +3% 1 kHz 1.0 Within 2%
cased, hum reducing laminated inductor. MO, epoxy molded LR 3% jo8 bz L7 £2%
hum reducing laminated inductor. All have straight pin MO-.1 Thru 1 +2% 1 kHz 1.0 té%
terminals for printed circuit applications. MO-2 Thru 100 | 4297 400 Hz 1.0 i—%g
TERMINALS Per MIL-STD-1276. “M$§ +2% | lkHz 0.1 4__-_25,‘% ]
MIL SPECS To complete MIL-T-27C Specs. Mil Type s +2% L khz 0.1 +2%
MH + 2% 1 kHz 0.1 +1%
TF5RX20ZZ. See pages 86, 87. MW 1% 1kHz | 1.0 +19

LAMINATED TYPES

ML SERIES

UTC ML UNITS
TEDUETAHCE CHANGE VS TEMPERATURE

— TYPICAL

1

ML-3 THRU ML-10
-

i)

*'Fn
T,
R
-2

-60-40-20 O 20 40 60 80 100 120 — TYPICAL CHANGE —F

DEGREES-CENTIGRADE | INITIAL INDUCTANCE
VS ACK DL EXCITATION T

| OF ML-0 THRU WL-4

Type Ind. Hy maDC DCRQ ) I - N
No. (0DC)  Max. =*20% |l 2 5 10 20 S0 100 200 500 2 5 10 20 50 100 200 500

ML-0 15 12 33 NILLIAMPERES X VR MILLIAMPERES X JMH ,

DC EFFECT

|

1 1

L TYPICAL CHANGE .
INITIAL INDUC TANCE
—— V5 AC LDC EXCITATION

[ OF ML-5 THRUML-10

]
—_

FROM +25°(C

Y% INDUCTANCE CHANGE

PERCENT INITIAL INDUCTANCE

ML-1 29 9
ML-2 4

ML-3 7 . : 4 J -
TYPICAL @ OF ML-0 TYPICAL QOF ML-5 THRU

ML-4 1.4 THRU ML-4

ML-5 2.5 9 o

ML-6 4.0 : &S 2 5.% c;;s:h "
X X 3%4:" hi
T R Yot e
: . pe
MLS | 25 o B T il WO IR IR I0es: gold-plated Dumet
- FREQUENCY-HERTZ FREQUENCY -HERTZ 025" Dia. x 1"
ML-10 | 60 . long

UTC MO UNITS Mo SEHIES
CTANCE CHANGE VS TEMPERATURE

TYPICAL

’L kil

h
=

+ o+

s
o

|

FROM +25°(C

L=
P

2
60-40-20
DEGREES -CENTIGRADE

_ TYPICAL CHARNGE

INITIAL INDUCTANGE
— V5 AC L DC EXCITATION
MO-2 THRU MO -100

1

P2 § 10 20 S50 100 200 SO0

am
=

e INDUCTANCE CHANGE

TYPICAL CHANGE
— INITIAL INDUCTANCE —

| VS AC & DC EXCITATION
OF MO-) THRUMO-I I
S P S [ |

I 2 5 10 20 50 00200 500 IX 2Kk 5K

o=
o

o
=

Type Ind.Hy maDC DCRQ
_No. (0 DC) ; Max. =+20%

:2.:5 '%5 ig ;'; MILLIAMPERES X/MH MILLIAMPERES X /MH

PERCENT INITIAL INDUCTANCE
PEBRCENT IMITIAL INDUCTANCE

TERM.LAYQUT

jd
MO-3 | 3 | 28 34 'ie
3 5 23 94 o ! AL Of I 28 J  ja—p Fr— |
MO-1 1 16 130 . TYPICAL OF MO~ | TYEiCAL oF MO-2 THRU MO-100 :
MO-2 | 2 8 130 20 20— °
M0-5 3 5 340 i »
MO-7.5 7.5 4.5 517 > L I e

MO-20 @ 20 2.7 | 1310 Ya X 1% X 'X" high

8 8 Weight 1 oz.
M0-50 | 50 14 | 3180 4 . TERM. 'i'%nnedu[z}umet

MO-100 1.1 8550 100200 500 IK 2K 6K I0K20K 50KI0OK D 20 50 100200 500 IK 2K 5K 10K .040" Dia. x %,” long
FREQUENCY- HERTZ FREQUENCY- HERTZ
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HIGH Q INDUCTORS

MINIDUCTOR ™ SERIES
TOROIDAL TYPES

UTC MS UNITS
INDUCTANCE CHANGE V5 TEMPERATURE

e, f NEW

MS SERIES

+2

e

o

FROM+25°C

-2

-60-40-20 0O 20 40 &0 8O 100 120
H - TIGR

5 0 20 50 100 DEGREES-CENTIGRADE

FREQUENCY - KILDOHERTZ Tﬂl! Ind. Hhr ma DC DCR{}
No. (0 DC) Max.  Max.
MS-1 1 | 60 1.4
MS-5 5 28 7
T | Ms-10 | 10 20 11
— INITIAL INDUC TANCE— MS-25 | 25 13 38
VS5-AC B DC EXCITATION

— OF M5 TYPE UNITS MS-50 @ 50 9 75
MS-100 100 6 132

—_——— e e———

% INDUCTANCE CHANGE

o
Y

0
o

o

P

MS CASE
.35" Dia. x .23 high
Weight 1.3 Gm.
TERM. Type D
gold-plated Dumet —
.025" Dia. x 1¥4” long > 10 20

FREQUEMCY-MILOHERTZ

¥

]

= @ @ @ W w
o

o

2 5 10 20 S0 100 200 500
MILLIAMPERES % v MH

PERCENT INITIAL INDUCTANCE

" UTC MM UNITS . e
E I-:-'JEPUCT#NEE CHANGE VS TEMPERATURE 50 MM SERlEs
5o Tl " | [ 40
o 4| = TYPICAL @
w¥? 30
97 o —— —t MM- 3 ”
= 20 {BMHY) = |04
o - - = Type IndMhy maDC DCRQ
= 100
Z -§0-40-20 O 20 40 60 BO 100 120 3 5 o 20 50 100 = 96 MM-1 3 | 50 48
& DEGREES -CENTIGRADE FREQUENCY- KILOHERTZ = 9 -
= TYPICAL CHANGE &) MM-2 S 40 8.0
- = B inTiaL inoucTANCE MM-3 8 30 13
751 — gg V5 AC & DC EXCITATION —
&0 - OF MM TYPE UNIT MM-4 12.5 25 19
il Q {E%Hﬁﬁﬂ w 00 MM-5 20 20 3l
30 | 2 5 10 20 50 jo0 200 500 MM-6 30 16 47
IS MILLIAMPERES X J/MA MM-7 60 11 94
,. o MM-8 | 120 8 186
3 05 0 20 50 100 I50
FREQUENLCY - KILOHERTZ
e ———
120
100 l MH SERIES
MM, MH CASE 3 ]
K" Dia. x V4" high 8
Weight .07 oz. 80 = 104
TERM. Type D o (B8 MY — “ Type IndMhy maDC DCRQ
gola-piated LUmet = No. (0DC)  Max.  Max.
i 1 e
long 0 = 3 MH-1 ) 90 19
0 30 %0 00 200 300 = % o MH-2 1.5 57 4.9
FREQUENCY - KILOHERTZ — L _TYPICAL CHANGE jool
= B L WOUTTANEE | MH-3 2.5 44 8.2
lad UTC MH UNITS = M[—VS AC & DC EXCITATION -
© INDUCTANCE CHANGE VS TEMPERATURE - S s TYSE BN(T MH-4 6 28 19
SR T 73] =" | MH-5 | 10 22 32
[}
Ogt! - TYPICAL - 60— s = |2 5 10 20 50100200 500 100 MH6 | 15 18 49
2% o oy S S T a8 {10 MHY) = MILLIAMPERES XJ/MH MH-7 25 14 82
=] -
30
EE-H ] MH-8 | 40 | 11 130
Q-2
£ _ED-40-20 O 20 40 60 80 100 120 2
3 DEGREES - CENTIGRADE 5 10 25 50 100 200

FREQUENCY-HILOHERTZ

UTC MW UNITS
INDUCTANCE CHANGE VS TEMPERATURE

T T ] MW SERIES

<JYPICAL

—T~

b

TSHY iﬁ";f
:_':'__' hc_ E !._ __..I

e

*

o

Type Ind.Hy maDC DCRQO

< No. (0 DC Max. =*20%

60-40-20 O 20 40 60 80 100 120 7
DEGREES - CENTIGRADE MW-.05 05 25 27

5 0 20 MW-.10 10 18 51
FREQUENCY-KILOHERTZ MW-.25 25 11 136
MW-.5 5 243
MW-.75 15 355
MW-1 1.0 500

L TYPICAL CHANGE MW-1.2 560
INITIAL INDUC TANCE MW-2 2 870

——9¥5 AC & DC EXCITATION

OF MW TYPE UNIT MW-3 3 : 1340
| T_ MW-5 2500

*

FROM +25°C

% INDUCTANCE CHANGE

e gw t‘:ftEEh y
” Dia. x '%,"” hig
Weight .25 oz.
TERM. Type N-2
gold-plated nickel
040" Dia. x 38" long

I 2 5§ 10 20 SO 100 200 500 1000
MILLIAMPERES XJ/MH

PERCEMT INITIAL INDUCTANCE

FREQUENCY - KILOHERTZ
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HIGH Q INDUCTORS

)

= S
e ee——
i

) FE." FI. FO MINIATURE INDUCTORS

~

PACKAGING Hermetically sealed. Molded flat construction, symmetrical

: L UTC FE.FI & FO UNITS
toroids. S INDUCTANCE CHANGE VS TEMPERATURE
TOLERANCE FE,Fl, £1% @ 1V, 1 kHz,. FO, =1% @ 1V, 400 Hz. §u+2
Qo 4| — TYPICAL
TERMINALS Per MIL-STD-1276, gold plated nickel, type N-2, .040 diam- ﬁﬂ
eter x 3" long. =t 0
<=
WITL SPECS To complete MIL-T-27C Specs. Mil Type TF5RX20ZZ. See EE"
pages 86, 87. - 3
TEMPERATURE STABILITY —55° Cto 4105° C, +1.5%. £ -60-40-20 O 20 40 60 80 100 120
o~ DEGREES -CENTIGRADE
FI' FO™
127 _SQ
32 MAX
3 SQ SQ
= /6 Max SR
.83, - ?
z $ " z
: e B2 il |
"Iil" - ‘l.ﬂ
ol 1 i +
F1*S HIGH Jn |
*B MAX B-32 INSERT
» 27 HIGH
FOI=
wt: 1.5 0z wt: 5 0z 28 M
140
il N\
120 |
1 26— - \
wn 190 ; tn .
= - -
= I =.||:;|I::| ¥
=L - u
g &0 . s A \ pr .
o ° '
&g
‘ \ 40 - '~
y | ] B A
al - -] Flﬁﬂ-{qﬁ.;"c.r!:ﬂﬂkl;ﬂ F{n] 50 | - 3 FE.EQUEE.GHE?:+:HI = o 3 FHH,IEHUEEDHCT.!:.EHI 1 20 50
w 104 106 e msl
= w102 =< 102
= 2 100 = 100
= 96 = 98 = 98 OC EFFECT
= w2 S 94 B = 9 f -
= TYPICAL CHANGE o =4 W B = .
= INITIAL INDUCTANCE > = TYPICAL CHANGE =\ \z - TYPICAL CHANGE -
= B4 ——VS AC & DC EXCITATION ——5 = 86— nimaL woueTance T 2 4 = 86 INITIAL INDUCTANCE —TTHI1S
e o OF “FE"TYPE UNIT = g2|—VYS ACAOC EXCITATION.] < - VSAC B DC EXCITATION =
w ] S| 9F T TYRE uNiT, ] & OF“FO"UNIT | |
= w | 2 5 J0 20 50100200 500 1K 2K SK -

I 2 5 10 20 S50 100 200 500
MILLIAMPERES XvMH

I 2 5 1020 50 100200 500K 2x Sk

MILLIAMPERES X /MH MILLIAMPERES X /MH

Type Ind Hy maDC DCRQ

No. (0 DC) Max  Max Type Ind Hy maDC DCRQ Type Ind Hy maDC DCR Q
FE-.01 0100 70 25 No. (0DC) Max  Max No. (0 DC) Max Max
FE-02 | 0200 | 50 | 5.1 FI-04 | 0400 | 50 | 43 FO-1 | 100 | 60 | 42
FE-.05 0500 30 12 Fl-.1 100 30 11 FO-.5 500 25 23
FE-.1 100 22 22 FI-.25 250 20 2] FO-1 1.00 18 43
FE-.5 .500 10 122 Fl-.5 500 14 60 FO-2 2.00 12 92
FE-1 1.00 7 | 250 Fi-1 1.00 10 | 110 FO-5 5.00 8 | 240
FE-2 i 00 5 500 Fl-4 4.00 A (R 43{]_ FO-10 10.0 6 | 440




PACKAGING Hermetically sealed. Laminated coils
housed in hipermalloy shield case.

APPLICATION High Q at low frequencies.

CONNECTIONS Two identical windings brought out to
four terminals permit series, parallel, center tapped, or
transformer type connections.

HIGH Q INDUCTORS

LOW FREQUENCY HIGH Q COILS

TOLERANCE *2% @ 60 Hz, IV series, 0.5V parallel.

MIL SPECS To complete MIL-T-27C Specs. MQM, Mil
Type TF4SX20YY. MQL, Mil Type TF4RX20YY. See pages
86, 87.

TEMPERATURE STABILITY MQM, —55° to 4130° C,
+2%. MQL, —55° to 4+-105° C, less than 3%.

a0

MINIATURIZED
ag 2 |
o S— MQM SERIES
24 (2 wd FREQ
6t | Mam-300 ar iy | N
108
a8
| w 104 L
0 20 40 &0 (00 200 400 800 1000 ;-: 100 r‘f"‘.-._’
FREQUENCY - HI > rtﬂ_.
= 96 | .
= 2
92

= TYPICAL CHANGE s

10 : — = 88 [NITIAL INDUCTANCE s
: \ B | = 441 VSAC & DC EXCITATION o
28 : T - = OF “MON* UNITS
| - | g gy |
oc
8

25 | | 2 5 10 20 50 100 200 500 1IN
el . | MILLIAMPERES X VMK
EE __\ﬁ

_ Series Parallel

20 : | Series

' v W e B - Type Henries Henries DCR<2

0. (0 DC) (0 DC) +20% MGM CASE
w UTC MOM UNITS MaM-2 2 3 21 Diameter 15,"
LR
2 INDUCTANCE CHANGE VS TEMPERATURE ~ — Haioht 154"
3+ " MQM-16 16 4 143 cight Eiiig
Ue 4| : Mounting 11a x 11"
B o MQM-40 40 10 368 Screw 4-40
as = : Cutout 1" dia,
EE = MQM-300 300 75 3700 Weight 5 0Z.
= ! -
£ _B0-40-20 0 20 40 60 80 100 120140
& DEGREES - CENTIGRADE Mam-600 600 ! 150 . 5720
o MQL SERIES
a0
e 0 ¥s FREG 104
& MOL-3 a1 |V |
: ! 100 2
0 HE %
Ijln:n 20 40 &0 00 200 400 &00 32 =
FREQUENCY - HZ

48
TYPICAL CHANGE
BA T INITIAL INDUCTANGE

OF "MQL" UNITS

|

ot Y5 AC & DC EXCITATION

L |

PERCENT INITIAL INDUCTANCE

I 2 5§ 10 20 50100200 500 Ik 2K 3SR

pi O MILLIAMPERES X VNH
30 :
5 Series Parallel Series
. - Type Henries Henries DCR
. .0 10 160 No. (0 DC) (0 DC) +20%
wOLTS
MaL-o 1 25 5]
MQL CASE
AR R MaL-i 10 2.3 50 Diameter .....ccoccvieenen 1'%
§ INDUCTANCE CHANGE VS TEMPERATURE MaQL-2 20 5 82 Height. A DI R o
%U‘FE T'-:rP”:InL —— = Mﬂuntlng ............1}'}: X 1%”
ot ' maL-3 200 50 820 SCrEW  .eoovericeenireeiarennn 532
z+ 0 Cutout ........cccennn 114" dia.
Eg : MaL-4 400 100 2100 Weight =h1 Ib.
Uy =
éh_-zsﬂ—m-zﬂ 0 20 40 60 80 100 120 MAL-S 2500 625 13K
2 DEGREES - CENTIGRADE (For 60 Hz and lower)




HIGH Q INDUCTORS

MINIATURE HIGH Q TOROIDAL INDUCTORS

MQD , MGA & TQA CASE

Length ... .

Width .. ...

Height .. .

Mounting
SCrewWs ..........ciiaiees

- 1%y"

Ly

- 12145,

A .-FEI?,"'”"

4-40

TQA MQA
Center MQAZTOA &TOA MQA TQA
MQA Tapped Inductance maDC DCRQ DCR @
Type No.  Type No. (0 DC) Max. + 20%; +20%
MQA-1 TQA-1 !l mhy 250 b 8
MQA-2 TQA-2 12 mhy 200 1__1 1.3
MQD TYPES MQA-3 | TQA-3 20 mhy | 150 1.6 21
MQA-4 TQA-4 30  mhy 125 2.5 3.1
MQA-5 TQA-5 50 mhy 100 39 49
(nducta o DCR O MQA-6 TQA-6 /0 mhy 80 5.7 1.2
nauctance ma . -
Type No. 0 DC) Max. +20% ey 1 ¢ = 1 =
- 3 2 hy 50 16 20
MQD-0 1 mhy 820 75 |
MOA-9 TQA-9 3 hy 40 25 32
- . y 30 39 49
MQD-2 3 mhy 470 24 N0
MQA-11 TQA-11 1 hy 25 58 13
Mao-3 5 _mhy 360 4.0 MQA-12 | TQA-12 | 1 h 20 84 1
y 06
Map-4 7__mhy 300 5.3 MQA-13 | TQA-13 | 15 h 17 130 165
- .0 hy
MQD-5 12 mhy 240 6.8 MQA-14 | TQA-14 | 25h 3 215 270
MaD-6 20 mhy 180 11 2
MQA-15 TQA-15 4 hy 10 335 425
Map-7 30 _mhy 150 17 MQA-16 | TQA-16 | 6 hy : 510 645
MQA-17 TQA-17 10 hy 7 840 1060
MQA-18 TQA-18 15 hy 9 1350 1700
MQA-19 TQA-19 22 hy 4 1960 2470
MQA-20 TQA-20 35 hy 3 3200 4030
04 w04
2 100 =100
S % - 2 9 24 =
=5 =22 L% { ?r‘r‘"f T:":-
=l Y g, - Z— = “_I:Iprlf:LLwﬁnm:.rgfm -
= 84 wimIAL INDUCTANCE ",,.E.il Z BA— VS ACH DC EXCITATION
gobk VSAC B OC EXCITATION o = pob— VFMGA ¥TQA TYPE
= OF "NOD" UNIT o UNIT
- edlccoindiE e J O r e (0 1 D O Y O
g L2 % 10 20 50 100 200 500 1K 2k Sk § | 2 5 1020 50 100 200 500 IK 2% 5K
MILLIAMPERES X JWH MILLIAMPERES X JMH
T 1T AN | 8 INDUCTANCE CHANGE VS TEMPERATURE 8 INDUCTANCE CHANGE Eglfrszupznmunz
160 + S i /-\L' _I g +2 it il 3 42 i
20 + ; y \ E}E:#-I — TYPICAL tI--"§+| — TYPICAL
80 . I t T s ] i QT 0 *J—Js_-_r# ET 0 --L-"'—""""—-
4Di—=%‘(f — : l EE_* Eé”
5 .?!-1 [ ?LSHE. l ' éh‘q—zsn—m—zn 0 20 40 60 BO 100 120 éu’-}'ﬁn-m-zn O 20 40 &0 BO 100 120 0 :
i 5 5T 2030 30 00 200 400 - DEGREES - CENTIGRADE s DEGREES - CENTIGRADE - ¥ T T ) 5 I 20 50 100
200 | . — 200 iy UTC TQA UNITS
| = o Tzauc'rmcﬁ CHANGE VS TEMPERATURE
= 1 r/\ 160 7 T | S
120 -. | | - / Yo 41 = TYPICAL
o | MOD-3 \ & Y mop-s5 =0 [
a0 . - - \ 80 ! EI -
400 i | \. 40 .--'/ i EE-I
o v | ‘ oL 7T [ Lo | éh_-aﬁn‘m-zn 0 20 40 60 80 100 120
Es | 25 57510 2030 50 100 200 a0 25 57540 2030 5O 00 200 400 ; DEGREES -CEHTIEH’LI}E



PACKAGING Hermetically sealed. Metal cased symmetri-
cal toroids.

ADJUSTMENT MQA-1 thru 14, TQA-1 thru 14, MQD,
MQE, +1% @ 1V, 1 kHz. MQA-15 thru 20, TQA-15 thru 20,
MQB-1 thru 12, =1% @ 1 V, 500 Hz. MQB-13 & 14, +=1%

HIGH Q INDUCTORS

APPLICATIONS TQA similar to MQA but centertapped
for oscillator applications, impedance matching, etc. Maxi-
mum Q approximately 5 kHz. MQD maximum Q approxi-
mately 50 kHz. MQB maximum Q approximately 3 kHz.
MQE maximum Q approximately 7 kHz.

@ 1V, 400 Hz.

MIL SPECS To complete MIL-T-27C Specs. Mil Type
TF4RX20YY. See pages 86, 87.

TEMPERATURE STABILITY All from —55° to +105°
C. MQA & TQA, less than 1%. MQB, +1.5%. MQD, *=.5%.
MQE, +=1%.

MQB CASE

LEnEth. .o
Width . 13”"
Height ................2!'3%,"

MQE CASE

Length
Width .

Mounting ... 2Vsx 11"
Screws  .......................5-32
Cutout ................... % x1L"
Unit Weight = 14 oz.

Height
Mounting
Screws

GUOUL .oooviviinin
Unit Weight

MQE TYPES
| Inductance DC MA DCR @
MQB TYPES EPE !I_n; (0 DC) Max. J iznzﬂ-
Inductance ma DC DCR O MQE-0 4  mhy 160 ol
Type No. (0 DC) Max. +20% MQE-1 7 mhy 135 1.2
MQB-1 10 mhy 400 3 MQE-2 12 mhy 100 2.0
MQB-3 70 mhy 170 2.2 MQE-4 30 I.TII'I)" 65 48
MQB-5 5 h}' 60 16 MQE-6 70 mhy 40 12
MQB-6 1 hy 40 28 MQE-7 100  mhy 35 17
MQB-7 2 hy 30 64 MQE-8 150 mhy 30 27
MaB-8 35 hy 22 101 MQE-9 25 hy 22 43
MQB-10 12 hy 11 373 MQE-11 6 hy 14 102
MQB-11 18 hy 9 463 MQE-12 9 hy 12 160
MQB-12 25 hy 8 680 MQE-13 15 hy 9 266
MQB-13 40 hy 6 1075 MQE-14 2 hy 8 385
MQB-14 60 hy 4 1670 MQE-15 28 hy 1.2 555
MQE-16 4 hy 5 850
o |04 E 104
= 100 = &0
+ £y = =NXE
= 52 j = LIy z P =
= b8 ?:‘:1 = Y TvPicaL cHance =
B, V1N S i i
. M-:i ’.‘*‘“‘EP““;‘T“;T"'“‘ |l = 80 0rMaQE’ TYPE |
e 1 ol = F-§ : 1 | Y R N |
= 12 5 1020 50100 zlm 500 1K 2K 5K w 12 5102050 100.200 500 1K 2% S
MILLIAMPERES X VMK MILLIAMPESES 1VMHA
,ﬁ ] E INDUCTANGE CHANGE VS TEMPERATURE g IEEDUETTNET%T*EA“EE VS TEMPERATURE :ig-MEE'—ﬂ
160 — ;""';T o *
p L/Mm-z % N EE-C: o
- | 3k 3% _ 20 .c
E. —— o 50 znz‘:qm z 260-40-20 O 20 40 60 80 100 120 z Eﬁnl:uamuzc 0 20 40 &0 BO 100 120 =% Tl
2 DEGREES - CENTIGRADE & DEGREES - CENTIGRADE
e s e e o e O~ v e |
oA 2 | o TN o] N
E Z \ ?:E a ffﬁh\ oore 2 \"'\ col? \K
Q , | P &0 ! & |
it 71 wess [\ | & ) i X % —A A\ o j/./ \‘xj
s 1 _ 4[,74[’ - G 20 - e : 20— i f
g|/;5/5 [ — 3 la oD éﬂ o 25 5 |mHI 35 |i:r 5 T H+|E:: 20 50 S :l' 5 HEIG 20 50 l 67




HIGH Q INDUCTORS

VARIABLE INDUCTORS

PACKAGING Hermetically sealed. Metal encased. Inductance variation controlled by
ad]uqtment screw on top of case. Range is covered in 900° rotation. Setting is positive.
TVC is tapped version of HVC, with taps at 30% and 50% of total turns.

APPLICATION Oscillators, equalizers, filters, impedance maitching, phase inversion,
tuned circuits, etc.

HANGE HVC, TVC 4+200% —70% of nominal value. HVV vernier adjustment. Variation
is =10% of nominal value.

MIIL SPECS To complete MIL-T-27C Specs. Mil type TF4RX20YY. See pages 86, 87.
TEMPERATURE STABILITY At mean inductance, from —55° C to +105° C. HVC &
TVC: =1.5%. HVV: +=1%.

TEaR 20y y
0032 )

]SV Ry

: S E

i 5

HVC & TVC VARIDYCTOR™ Wl VARIDYCTOR™ " o

L

—WIDE RANGE —NARROW RANGE

W UTC HVC B TVC UNITS TC HVV T
g TEPUCTnHEE CHANGE VS TEMPERATURE § IHDUCTAHCEUEEﬂHGE ULLI":NITESHPEH.HUHE
g,_, [ 1 ] i N )
u.n?”H — TYPICAL U:n-f! — TYPICAL
i bd
=+ 0 E* 0
,EE =l F
L2 =1 - =0y

[ U

2y, = T
| -E L e | _E
E—'; -60-40-20 0 20 40 &0 BO 00 120 £ -60-40-20 0 20 40 &0 BO 100 120
P DEGREES -CENTIGRADE &= DEGREES -CENTIGRADE

21— | 30

Q Q HVV-1L5

-—MIN ADJ—--

X apy \
HVC-6

50 100 500 Ik 3K 10K 6 2
FREQUENCY HERTZ IV APPLIED 50 100 500 1K 5K 10K
FREQUENCY HERTZ
2.9
825} /\ ) 1.8 ——
© MAX ADJ W
l:'Il:.ll.ﬂ %I. Y 1.:“'5..' : -
§ II 6 I TER TRANIr B o c4
§|.3 ﬁl 5 L.MEAN aDJ
2 7} Mean Apyg — g
| MIN ADJ HVC-6 51.4 MIN ADJ
! APPLIF!D VOLTAGE AT It}l.'.:g HERTZ ee o ol | 10 100
APPLIED VOLTAGE AT 1000 HERTZ
T
Tapped i w
Type Type Min Mean Max ma DCRQ Type Min Mean Max ma DCRQ i P ‘4 4 g
No. No. Hys Hys Hys DC +209 No. Hys  Hys  Hys ___DC +20% : _@‘_x
HVC-1 |TVe-1 | 002] .006] 02100 | 5 HVV-006 |.0054 | .006 |.0066 | 200 | .44 /ﬁ
DA,
HVC-2 |Tve2 | 005| .015| 05| 60 | 14 HW-015 |.0135 | 015 |.0165 | 120 | 1.05 “
HVC-3 ' TVC-3 011 040 A1 40 3.6 HVV-.04 036 04 044 80 | 2.75
HVC-4 |TVC4 | 03| 1 | 3|30 | 86 HW-10 | 09 | 10 | .11 | 50 | 6.80 R —
HVC-5 TVC-5 07 .25 3128 22 HVV-.25 225 25 275 30 17.2 Length
HVYC-6 TVC-6 2 b 2 15 55 HVV-6 94 b 66 20 43 :‘:“{“:t*
) eight™
HVC-T ' TVC-7 ! 1.5 5 10 | 141 HVV-1.5 130 1.5 1.65 13 105 Screws
HVC-8 |TVC8 |11 | 4 |11 | 7 | 360 W4 | 36 | 4 | 44| 6 | 275 e
Hve-9 (Tve-9 |3 |10 |30 | 5 |50 HVV-10 9 [ 10 | 11| 45| 725 _
* Height includes adjustment screw
HVC-10 |'TVC-10 | 7 25 70 3.5 12220 HVV-25 22.5 25 275 3 | 1770
HVC-11 ‘TVC-11 PD 60 200 2 15550 HVV-60 54 60 b6 2 | 4300
HVC-12 |TVC-12 50 |150 |50 | 15 156K HVWV-150 | 135 | 150 | 165 | 13 | 11K

Choosing Type No.: If frequency is above 100 Hz, use type providing
required inductance between mean and min. values.

1 = T gt | B i
—F7 7 7 T T 1A A4

OSCILLATOR TUNED AMPLIFIER PHASING DELAY LINE FILTER EQUALIZER

68



HIGH Q INDUCTORS
\ VARIABLE INDUCTORS

| _ e VARIDYCTOR " —WIDE RANGE

PACHMAGING Rugged die cast case. Induct-

ance variation controlled by set screw in side VIC CASE

of case. Range is covered in 600° rotation. Length ... 19"

Setting is positive. Width ... 134"
HEIEht ik . e IVH"
Mounting Bie X 2%,

RANGE 1-85% to —45% of mean value. Screws ... ... . 4-40
Cutout . . . S i

Weight

TEMPERATURE STABILITY At mean in-
ductance, from —55°C. to +105°C. +3%.

G -
i _. m T",:pe Mean DC +ﬂ¢ﬂ£1 Type Mean DC +I'.ICFE.'
L2 T |
h_-___.‘mx ‘!H:I,,.' s " ™ = #
4 ""L‘"-——-: VIC-2 013 60 14 | VIC-13 2.2 8 233
ot - , = VIC-3 021 50 2.3 | VIC-14 3.4 7 370
FTRERAENEY iR VIC-4 034 40 3.5 | VIC-15 54 6 580
VIC-5 053 35 5.9 | VIC-16 8.5 5 950
R = VIC-6 084 30 9.2 | ViC-17 13 4 1530
}E"E . ™ | VIC-7 13 25 15 VIC-18 21 35 2350
2 . VIC-8 21 21 24 VIC-19 33 3 3570
*§‘ = m:'“““ A0 VIC-S 34 18 36 ‘{IC-ZU 52 2 5820
£ i VIC-10 .54 15 57 VIC-21 83 ) 9350
S I N 50 VIC-11 85 12 90 VIC-22 | 130 1 15.4K

HIGH Q PRECISION INDUCTANCE DECADES

PACKAGING Compact, rugged, die-cast case with control on
sloping panel. Low capacity, low contact resistance switch.

APFLICATION Design and experimental work with tuned circuits,
wave filters, and equalizers.

CHARACTERISTICS Special winding techniques plus molyb-
denum permalloy cores provide high Q, excellent voltage, tempera-
ture stability, and high self-resonance frequency.

NOTE Inductance values are laboratory adjusted to better than 1%
precision, with hand-written calibration recorded on base.

200H—Q t 2001Q i

160 100

120} 120
80 DI-2 :
40 . AT .AHY STEP A
T 5 2 a0 % Type  Induct.  Optimum  Max. ACma Voits RMS

No. Henries Range kH: Q Max. Ins. Test

ol 8 DI1 | 10x.01 2-60 200 500 500
:g DI2 | 10x.1 .25-20 200 150 500
g AT 30 HY STEP DI3 | 10x1 2510 200 50 500
L DI4 | 10x10 | 215 100 | 15| 500
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HIGH Q INDUCTORS

HIGH Q TOROID INDUCTORS

¢

PACKACGING Hermetically sealed. Metal cased, symmetrical TOLERANCE HQA-1thru 13, HQE: +=1% @ 1V, 1 kHz. HQA-14
toroids. thru 18, HQB: =1% @ 1V, 500Hz. HQC: =1% @ 0.1 V, 1 kHz
WMiIL SPECS To complete MIL-T-27C Specs. Grade 4, Class TEMPERATURE STABILITY From —55°C to +4105°C.
R, Life X. See pages 86, 87. HQC: +=1%. HQA, HQB, HQE: +1.5%.

HGA and HQC CASE _ HQB CASE pe= HQE CASE
Diameter ..........1'¥” .~ _ .

Height

Mounting

SCrews ...ccccvcevccsnnns
Cutout

Mounting ;5 Mounting
- : 1 Screws

Cutout Ko x 114"
Weight ................14 oz. [ Weight

TYPICAL Q CURVES

150 250 300 125
L~ N
120 /.- 200% -""’*-\ 2501 / 100 7 <
90 1504 20 v4 75 .|
Q V PN a / B Q 9 o
6o} - 100 - - 150 - % 50
30 50 100} 25 7‘/
S00 1K 2K 4K  BK ISK 30K I00 200400 K 2K 4K 10K 20K 4K 6K 10K ?Tnu_wﬂﬂ\.]man | 400 TOD IK 2K 4K 7K 10 520K
FREQUENCY- HERTZ FREQUENCY- HERTZ FREQUENCY-HERTZ FREQUENCY-HERTZ

INDUCTANCE VS AC & DC EFFECTS

104

104
0o
1
82
BE

T
F-

NCE

]

=

=
=
il

=
=

100

T

BC EFFEGT
L
| | TYPICAL CHANGE
INITIAL INPUG TANCE
VS AC LDC EXCITATION
OF'HQA TYPEUNIT

= 96

=
=]

r

ol
e
P

L
P

=
L

TYPICAL CHANGE
— INITIAL INDUCTANCE
| ¥S AL & DC EXCITATION

rn34id Y
eI EEA

TYPICAL CHANGE
B4 INITIAL INDUCTANCE
gol VS AC & DC EXCITATION

TYPICAL CHANGE
B4 |NITIAL INDUCTANGE
¥5 AC L DC EXCITATION

L]
e

o=
.

PERCENT INITIAL INDUCTANCE
PERCENT INITIAL INDUCTANCE

PERCENT INITIAL INODUCTANCE

FPERCEMT INITIAL IND

" OF "HQB" TYPE UNIT FHae wiis, s lﬂF "TﬂEi"Tanil UNIT I

I 2 5 10 20 50 (00200 S00 Ik 2% 5K | 2 5 10 20 ‘50100 200 500 In H: L1 | I ;" 5 III:I éI:I 50 100 200 500 In 2K 5K | 2 5 1020 50 It:ﬂ 200 500 IR 28 5K

MILLIAMPERES 1 J/MH NILLIAMPERES X (WK MILLIAMPERES X YK MILLIAMFERES X VMH
Type Inductance ma DC DCR @ Type Inductance ma DC DCR © Type Inductance maDC DCR
No. (0 DC) Max. =+20% No. (0 DC) Max. +20% No. (0 DC) Max. +20%

el _ : B s N < AR = gl
HQA-1 5 mhy | 400 5 HQB-1 10 mhy | 410 3 HQC-1 1 mhy | 1350 26
HOA-2 125 mhy | 260 1.0
HQB-2 h 240 9 - | :
= TR = a 30 mhy HQC-2 25 mhy | 850 5
HQA-5 50 mhy | 130 3.6 HQB-4 120 mhy | 120 35 HQC-4 10 mhy | 420 3.0
i 5 hy 60 15 . h _

HOA7 | 125 mhy | 85 91 et o mhy | N | A
HQA-8 200 mhy 55 15 HQB-6 1 hy 4 27
HOA-9 300 mhy ~ 50 25 HQB-7 2 hy 30 60
HQA-10 5 _hy 40 38 HQB-8 35 hy 22 | 100 Type Inductance  ma DC DCR O
HQA-11 75 hy 35 56 No. (0 DC) Max. =+20%
HOA12 | 1.25hy 2% | 9% HQB-9 75 hy 16 | 220 el | 5 o] 55 1 12
HQOA-13 2 hy 20 154 HQB-10 12 hy 11 350 i = - h -

i 5 mny ]
anis | 3 'y a5 | e HQB-11 | 18 hy 9 | 475
HOA-15 5 hy 13 410 h - - HQE-3 50  mhy 50 14

: HQB-12 25 hy
HOA-16 7.5 hy 10 615 t HQE4 100  mhy 35 24
HQA-17 10  hy 9 740
HQA-18 15 hy | 8 | 115 HQE-5 200 mhy 25 53 _
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SPECIAL HIGH Q

Almost forty years of specialization in high Q 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 Q coils, a large

£ AL
18} CASE:

- L 1x1E x 400
P st '

2 |

Qo 1/ l:-!.‘
a8 | \\
&
4
2
o

I |
FREQUENCY-KMZ

Flat low frequency 50 henries inductor only .400 high,
Q of 10 at 100 Hz, DCR 2360 ohms. Grade 4, MIL-T-27C.

INDUCTORS
TO YOUR SPECIFICATIONS

500

4B }' \\
CASE +
s :' Ifoo.x B 7 \
320 : f'. \
A
o 240 ! 1
180 \
o \
B0 ;p.-&"' \}
- 3 o 100 ({ala ]

FREQUENCTY- KHIZ

High Q, 5 millihenries inductor. High Q in the 10 kHz to
300 kHz frequency range. Grade 4, MIL-T-27C. Weight
approximately 1.5 oz.

HIGH Q INDUCTORS

portion of our production is on special coils to customers
requirements. The units below illustrate the capabilities of a
few structures among the many permalloy dust, ferrite and
laminate types produced by UTC. These high Q coils are shown
to indicate to the electronic design engineer some of the pos-
sibilities in present special components.

|
| METAL CASE-I/e DA = 9¢1H
-l.-:l! . ;
| MOLDED:23/32 Di&x 1/2
] | |

FREQUEMNC T » MW

Type FD, 2 microhenry temperature stable miniature in-
ductor. High Q 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 V at 100 kHz. Q at 1 volt 100 kHz

greater than 100. Case size: 17 0O.D. x 1 3/16” high.
MIL-T-27C.

00
l

2\

- -
ISBHY
INDUCTOHR
240 . ‘ \

&0 - |
7 CASE \
= Eﬁanen-a?sx&rb‘-s‘ﬁﬁ ‘ o~
EI: 5 ILJ._ - 50 -:-:.-.'J-‘U
FREQUENCY —KHZ

a Type MQV, 15 millihenries temperature stable inductor.
High Q in the 2 kHz to 50 kHz frequency range. MIL-T-27C.
Wt. 14 oz.

High voltage, constant inductance, tapped inductor. 16
millihenries, 8 kHz, inductance variation less than 1% from
1 volt to 1600 volts. Q greater than 40 at 1600 volts. Case
size: 3%, X 34 x 234" high. Grade 4, MIL-T-27C.
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GENERAL INFORMATION ON ELECTRIC WAVE FILTERS

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 filters produced by UTC today,

Because of the tremendous variation in requirements
of frequency, band width, impedance, shape factor, size
configuration, and other special characteristics such as
envelope delay distortion, and return loss., UTC’s cata-
log items are only a portion of the filters made. Special
“custom” designs to customers' specifications 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, telegraph, telemetering,
multiplexing, carrier elimination and restoration. etc.

Technical

UTC follows the standard method of measurement of
insertion loss and attenuation as defined in MIL-F-
18327C, the military specification for filters.

Insertion Loss is defined as the ratio of power deliv-
ered to the load before insertion of the filter. to the
power delivered to the load after insertion of the filter.

=

Rs

IL indb = 20 log+g E—;
where
R .= Source resistor
R = Load resistor

Eg — Generator voltage—must be maintained constant
for all measurements. The generator impedance
should be less than 10% of the source impedance.

E, = The load voltage with the filter not in the circuit

E, — The load voltage with the filter in the circuit

Attenuation, the relative transmission loss, is meas-
ured as the ratio of output voltage (Ez) at the reference
frequency to the output voltage (E;) at the test fre-
guency.,

£
Attenuation in db = 20 log g -EE
3

Reference Frequency is that frequency at which the
insertion loss is measured and to which all attenuation
measurements are referred. In band pass filters, the
reference frequency may be the center of the pass band
or the frequency at which maximum output occurs. In
low pass and high pass filters 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 filters, 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.

RIPPLE

Stop Band is that band of frequencies that the filter
discriminates against.

LOW PASS FILTER
< FASS BAND _SICUT OFF
FREQUENCY
“«—DC
STOP BAND _
rf— >




BAND PASS FILTER

PASS BAND

<STOP BAND STOP BAND

HIGH PASS FILTER

L PASS BAND

CUT OFF £ >

FREQUENCY

< DC
_ STOP BAND

)

Input Impedance Zin is the impedance looking into
the filter's input terminals with the filter properly loaded
at the output terminals.

Output Impedance Zoyt is the impedance looking
into the filter's output terminals with the proper resistor
across the input term.nals.

Neither of these impedances, not to be confused
with source and load impedances, should be specified
with tolerances unless absolutely necessary. Restricting
the actual impedance looking into one end or the other
of a filter may complicate the design, increasing size
and cost. Adjacent filters that are going to be used in
parallel at their inputs or outputs, should be so speci-
fied in order to obtain units whose stop band imped-
ances are high and thus have minimal effect on each
other. For instance, adjacent TGT's (telegraph trans-
mitting filters) may be paralleled on their outputs and
adjacent TGR's (telegraph receiving filters) may be
paralleled on their inputs.

In general, to reduce size and cost of special filters,
the user should be careful not to overspecify. The
maximum amount of attenuation and ripple that can be
tolerated in the pass band as well as the minimum
stop band attenuation should be specified. The flatter
the pass band and the sharper the skirt attenuation,
the more complex the network and the larger and more
expensive the unit becomes.

For special designs the following information must
be known: source and load impedances, insertion loss,
pass band, stop band, operating level, operating tem-
perature range, and size restrictions, plus any other
special requirements such as phase matching, insertion
loss matching, or attenuation matching between units,
envelope delay distortion, return loss limits, etc.

ELECTRIC WAVE FILTERS

Since filters usually contain many precisely adjusted
elements and are used in critical applications where
continued reliable performance is a necessity, all UTC
filters, both stock and specials, are manufactured and
guaranteed to MIL-F-18327. See pages 86, 87.

Units with identical electrical and mechanical char-
acteristics as stock items, except for center frequency
on band pass filters, or cutoff frequency on low and
high pass filters, are known as stock specials. For
example, a band pass filter identical to the BPM series
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 series with a
2700 Hz cutoff frequency would be identified as LPM-
2700.

For Wide Band Pass applications (more than an oc-
tave wide) low pass and high pass filters may be con-
nected in tandem. For instance, the FLH-5000 in
tandem with the FHH-200 will result in an attenuation
characteristic flat within 1 db from 300 to 4200 Hz,
approximately 3 db at 200 and 5000 Hz, 40 db below
140 Hz, and 43 db above 6400 Hz.

For Band Reject applications, the BPM band pass
minifilters 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 filters, precautions should be taken
to be certain that the test equipment does not affect
the measurement. For instance, when the lower stop
band of a band pass filter or the stop band of a high
pass filter 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 filter attenuation at the test frequency. To elimi-
nate this problem the use of a wave analyzer, if 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 negligible
effect on the attenuation response. FHH, FLH, FLL, FBH,
BPM, BPH, BMI, & BTI filters may be used with a much
lower source impedance and still give satisfactory
results.

The nominal 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
filter.

Engineering, laboratory, and production facilities are
available for full engineering discussion, sampling, and
large quantity production to meet special requirements.

73



ELECTRIC WAVE FILTERS

74

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 Weight Page
MNF | 400 Hzto5.4 kHz | +7.5% | 10K 10K 7 | —55°Cto+105°C | 1% sqx %" h loz | 78
MNF | 7.35kHz to 70 kHz | +7.5% | 10K 10K 7| —55°Cto+105°C | 24, sqx %" h ooz | 78
MWF | 22 kHzto70kHz [+15% | 10K 10K 7| —55°Cto+105°C | 4 sqx%"h oo | 78
TMN | 400 Hzto 1.7 kHz | +7.5% | 100K 100K 4 | —55°Cto+105°C | Wi x 1%z x 2” h 3502 | 78
TMN | 23kHzto 70 kHz [+7.5% | 100K 100K 4 | —55°Cto+105°C | %4 sqx1%"h | 120z | 78
_TMW | 22kHzto 70 kHz | +15% | 100K 100K 4 | —55°Cto+105C | #hsqx1%"h | 120z | 78
BPM | 400 Hz to 20 kHz | +3% 10K 10K or Grid 6 | —55°Cto+105°C | % sqx1%"h 1 oz 76
BPH | 50 kHz to 100 kHz |+ 5% 500 500 6 | —55°Cto+105°C | % sqx 1%4”h | loz 76
FBH | 1.5kHz 1 octave | 10K 10K 6 | —55°Cto+105°C | 1% x2x%"h 220z | 75
FBH | 15 kHz 1 octave | 10K 10K 6 | —55°Cto+105°C | 1% sqx%"h 1 oz 75
BMI | 30Hzto50Hz  [+3% 10K Grid 6 | —55°Cto+105°C | 1% x I'4s x 2% h | 9oz 80
BMI | 60Hzto10kHz [+3% | 10K Grid 6 | —55°Cto+105°C | 1% x 1'isx1%"h | 6oz 80
_BTI | 60Hzto120Hz [+3% | 10K 10K 6 | —55°Cto+105°C | 1% x 1'%sx1%"h | 6oz 80
BML | 400 Hzto 1 kHz | +3% 500 Grid 6 | —55°Cto+105°C | 1%sx1'4sx1%"h | 6oz 80
TGT | 425 Hz to 3315 Hz | +42.5 Hz | 600 600 6 | —55°Cto+85°C | 1% sqx2%"h | 80z | 79
_TGR | 425 Hz to 3315 Hz | +42.5 Hz | 600 600 6 | —55°Cto+85°C | 1% sqx4%"h | 150z | 79
LBP | 10 Hz +4% [ 10K 10Kor33Meg 6 | —55°Cto+105°C | 214 x2%sx 2% " h | 1% Ibs | 83
PLP | 400 Hz +25Hz | 115V line | 1000 4 | —55°Cto+105°C | 3'%is x4%s x4%"h | 6% lbs | 83
BAND REJECT
Type Freq Source Load MIL Operating
No. Range (Ohms) (Ohms)  Grade Temp Range Size Weight Page
BPM 400 Hz to 20 kHz 10K 10K 6 —55°C to 4-105°C % sqx 1%" h 1 oz 76
LBP 10 Hz 10K 50K 6 —55°C to +-105°C 216 X 2%46 X 2% " h 1% Ibs | 83
LOW PASS
Cutoff Source
Type Freq & Load Operating
No. Range (Ohms) Grade Temp Range Size Weight Page
LPM 6 kHz to 15 kHz 10K 6 —55°C to 4-105°C % sqx 14" h 1 0z 77
LPM 200 Hz to 5 kHz 10K 6 —55°C to +105°C 1sqx1%"h 2V oz 77
FLH 600 Hz 10K 6 —55°C to +105°C 2sqx %" h 2Y; oz 75
FLH 5 kHz 10K 6 —55°C to +-105°C 1% x2x%"h 2 02 7%
FLL 3.5 kHz to 18 kHz 600 6 —55°C to +105°C 25qx %" h 2Y; oz 75
FLL 50 kHz 600 6 —55°C to 4-105°C 1% x2x %" h 2 0 75
LM| 150 Hz to 10 kHz 10K 6 —55°C to +105°C e x 1'Vigx1%"h | 6oz | 8l
LM 50 Hz to 100 Hz 10K 6 —55°C to +105°C 1346 x 11146 x 2% " 90z | 8l
LML 500 Hz to 12 kHz 600 6 —55°C to +105°C 1346 X 1'% x 2% " h 9 0z 81
LLP 10 Hz to 15 Hz 100K 6 —55°C to +105°C 215 X 2%s X 3%" h % Ibs | 83
PLF 425 Hz 115V line 4 —55°C to +105°C 416 x 516 x 5% " h 10 Ibs 83
5009 Load |
HIGH PASS
Cutoff Source &
Type Freqg Load MIL Operating
No. Range (Ohms) Grade Temp Range Size Weight Page
HPM 500 Hz to 4 kHz 10K 6 —55°C to 4-105°C 1x1x1%"h 2% oz 77
FHH 200 Hz 10K 6 —355°C to 4-105°C 2s5qx%"h 2Y, oz 75
HMI 50 Hz to 3 kHz 10K 6 —55°C to +-105°C 1346 X 1'V45 x 2% " h 9 0z 82
HML 40 Hz to 1 kHz 600 6 —55°C to +105°C 1346 X 1'% x 244" h 9 0z 82




ELECTRIC WAVE FILTERS

PACKMAGING Flat metal case. Shielded to reduce hum
pick-up. Hermetically sealed. Straight pin terminals.

MIL SPECS To complete MIL-F-18327C Specs. Grade 6,
Class R, Life X. See pages 86, 87.

MOTE Filters with other frequencies than shown can be sup-
plied on special order.

CASE &
; F;-n
3 HIGH; WT12.5 0Z
LOW PASS = R
Mil Type FRERX11YY1 ‘—*f;‘—"
Type Source Pass Band db z " ‘ — - @IN lﬂuf-é)-
__Hu. Load n_(luss than1) 3+ 1) | Stop Band Case o ¢l . I
FLH-600 | 10K | DCto450 Hz | 600 Hz |40 dbabove800 Hz | FP-A e cased
FLL-3500 600 DCto3 kHz | 3.5 kHz| 40db aboved4.5 kHz FP-A | FPi-E
FLH-5000 10K | DCto4.2 kHz 1 5 kHz | 43 db above 6.4 kHz| FP-B 2HiGHF WT22 02
FLL-18000 | 600 | DCtol15kHz , 18 kHz | 43 dbabove23 kHz| FP-A
FLL-50000 | 600 | DCtod42 kHz | 50 kHz| 43 dbabove 64 kHz | FP-B - -
laid
BROAD BAND PASS r Tj
Mil Type FRERX22YY1 Tl
Stop Bands
Type Source Pass Band (more than 36 db) ] - B "'-‘“-'*EE-‘
No. & Load © (less than 3 db) | Below Above Case = : ot
FBH-1 10K 1 kHzto2 kHz | .5 kHz 4 kHz FP-C SHIGHIWT:2.2 02
FBH-10 10K | 10 kHz to 20 kHz _5 kHz 40 kHz FP-D
HIGH PASS
Mil Type FRERX33YY1
Type Source Pass Band db
__No. & Load 2 (lessthan1) (3+1) Stop Band Case
FHH-200 300 Hz & above : 200 Hz |40 db below 140 Hz | FP-A :
— = x| FPLED
g HIGH; WT: la1 OZ
d 0
@ 10 @ 2 cl\¢ . z _ 1o L g
2 g 3 s |\ o 5 2 220 g T
Ll < o o128 = 8 t > =
2 * ; = =2 ° o 230 9 3
s n n - -n n O L :
& = ki O b b S 20 = o
¢ 30 o = > _Lo > @ ﬂ %‘ Tn
! - = o lo 0 o o n ™
@ z e » & @ }5 20
a0 = = o s m
J .2 5 1.0 2.0 5.0 10 20 50 100 2 5 | 2 5 10 20 50 100
FREQUENCY — KHZ

FREQUENCY-KHZ
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PACHMAGING  Hermetically sealed. Standard MIL
metal cases. Straight pin terminals. Shielded to reduce
hum pick-up.

WITL SPECS To complete MIL-F-18327C Specs.
Grade 6, Class R, Life X. See pages 86, 87.

WIDE BAND PASS APPLICATIONS The HPM and
LPM may be connected in tandem. For example, the
HPM-500 in tandem with the LPM-5000 will be flat
within 1 db from 625 Hz to 4000 Hz with an attenuation
of 40 db at 300 Hz and 8250 Hz.

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. (Hz2) (H2) Below (Hz) Above (Hz)
BPM-400 400 T 388412 | 200 1 800
BPM-440 440 427-453 220 | 880
BPM-500 500 485-515 250 ' 1000
BPM-600 600 582-618 300 |, 1200
BPM-750 750 127-173 375 1 1500
BPM-800 800 7176-824 400 1600
BPM-1000 1000 970-1030 500 2000
BPM-1200 1200 1164-1236 600 | 2400
BPM-1500 1500 1455-1545 750 13000
BPM-1600 1600 1552-1648 800 ' 3200
BPM-1800 1800 1746-1854 900 | 3600
BPM-2000 2000 1940-2060 1000 4000
BPM-2500 2500 2425-2575 1250 7 5000
BPM-3000 3000 2910-3090 1500 | 6000
BPM-3200 3200 3104-3296 1600 | 6400
BPM-4000 4000 | 3880-4120 2000 |, 8000
BPM-4800 4800 4656-4944 2400 ' 9600
BPM-5000 5000 4850-5150 2500 |, 10000
BPM-6000 6000 58206180 3000 ' 12000
BPM-6400 6400 6208-6592 3200 . 12800
BPM-8000 8000 71760-8240 4000 | 16000
BPM-10000 10000 9700-10300 5000 ! 20000
BPM-20000 20000 | 19400-20600 10000 40000

(less than 3 db) = (more than 40 dh)
BPH-50000 50000 | 47500-52500 25000 . 100000
BPH-100000 100000 | 95000-105000 50000 . 200000 i

L
- 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.

RESPONSE-DB

| o . L0 ) ] 10 20 :
HILOHERT T

TYPICAL BAND REJECT RESPONSES
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S000 10000 20 50 Lele] 200

300

BAND PASS
TYPICAL NORMALIZED BPM RESPONSE
3 .4 .5 .6 .7.8.9)| 2 3
0 ' o
10
n
=
L:JEE'
Ly
=
&
B30
il
(4
40
Flc
50 i
.5 .s?-J L.o3 2

FREQUENCY F/Fe

TYPICAL NORMALIZED BPH, RESPONSE
3 .4 .5 6,789 2 3
1

o

10

ra
o

i
o

RESPONSE -DB

®

Fic

th
o

Pl
05 o5 Los 2
FREQUENCY F/Fc



— e ———— T

ELECTRIC WAVE FILTERS

MINIFILTER™ SERIES

T 75¢
1LNS)

BPH and BPM case

HPM and LPM & LPM-6000 or higher
case (MIL AG) (MIL AF)
1 x1x13%" % x % x 14"
Weight......2)4 o0z. Weight.......... 1 oz.

LOW PASS

LPM’s BELOW 6000 MIL TYPE FR6RX11AG1
LPM-6000 & ABOVE MIL TYPE FR6RX11AF1

All LPM’'s 10K ohms source and load

Pass Band
(less than 6 db) Stop Band Mil
Type No.  DC to: (H2) min db @ (Hz)  Case
LPM-200 200 30 | 300 AG
40 | 400
LPM-300 300 30 | 450 AG
HIGH PASS 0 ' 600
LPM-500 500 30 « 750 AG
MIL TYPE FR6RX33AG1 40 | 1000
HPM 10K ohms source and load LPM-1000 1000 30 1 1500 AG
40 | 2000
LPM-1500 1500 ig || %2033 AG
Pass Band :
(less than 6 db) Stop Band LPM-2000 2000 30 | 3000 AG
Type No. (Hz) & above _min db @ (Hz) 40 | 4000
= = | " i | : LPM-3000 3000 30 | 4500 AG
HPM-500 500 30 { ggg 40 | 6000
9 | LPM-5000 5000 0TS0 AG
4 1000 30 . 667 '
AN e 0 | 50 LPM-6000 6000 3 9000 | AF
: 40 1+ 12000
HPM-1500 1500 30 - 1005 LPM-8000 8000 30 12000 AF
40 150 40 16000
' | : LPM-10000 10000 30 ' 15000 AF
HP M-4000 4000 30 | %g% 40 | 20000
— 1 4 | S LPM-15000 15000 30 | 22500 AF
_ 40 30000
TYPICAL NORMALIZED LPM RESPONSE
ﬂ.z o3 +4 5 6T .E.::‘I | 2 3 4
TYPICAL NORMALIZED HPM RESPONSE
o2 S L4 .5 .6 .7.89I 2 3 4 5
o 10
0 Co
&
m Ll
EED é 30
E wi
£ 30 * 40
40 =0
A Fic
50 - [ 0 :
0.5 .67 1.0 o oL 1« o 2
FREQUENCY F/Fg FREQUENCY F/Fp
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TELEMETERING BAND PASS FILTERS

PACKAGING A hermetically sealed. MNF and MWF MIL SPECS Al to complete MIL-F-18327C Specs.

units metal cased, epoxy terminal board with pin termi- MNF and MWEF: FR7RX22ZZ1. TMN and TMW
n.eﬂs'.1 Thé‘IN ?ndJMh‘;; units hﬂataﬂ caseri:l( with plug-in 4 FR4RX22YY1. See pages 86, 87.

pin header for Winchester S-LS socket.

NOTES The low potential connections (2 & 3 on and 1oadNEES  MNF and MWF 10K ohms optalh

MNF & MWF, B & C on TMN & TMW) are brought and load. TMN and TMW 100K ohms source and load.

out to individual terminals so that input and output may SPECIALS  MNF and MWE filters can be obtained
be used at different DC potentials if desired. with special center frequencies from 400 Hz to 200 kHz.

TMN-2.3 thru
TMW-70
134, % B4, x 138"
Weight.... 1.2 oz.

1-—%_.3& -
—— z-l-—
Y_r S ‘1|
MNF-7.35 thru MNF-.4 thru g E———-%-*{o—f-#—-{"--—- = ] s
MWF-70 MNF-5.4 m|© I \ . J
*¥12" Sq. x 12" high 1%14" Sq. x 42" high T ¢
Weight . 14 oz, Weight 1 oz. TMN-.4 thru
TMN-1.7
HeX1%42x2"

Leads: .025 Dia. x 1”; type N-2, Gold Plated Nickel, MIL-STD-1276 Weight..... 3.5 oz.

Center Center
TYPICAL NORMALIZED MNF, TMN RESPONSE TYPICAL NORMALIZED MWF, TMW RESPONSE Type Frequency Type Frequency
3 4 5 ,.6.7.89] 2 3 23 4 .5 .6.7.8.91 a 3 No [kHI} No. ﬂ("ﬂ
| 0L | - i " ; r =
’ | | I “MNF-4 7 MNF-145 | 14.5
5 Al ol N 'MNF-56 | 56 MNF22 | 22
MNF-.73 73 MH”P 30
© . | e ~ MNF-.96 96 ~ MNF-40 40
% s MNF-1.3 | 13 ——a —
o 5 e o MNF-52.5 | 525
g g it ) : 70
i *° | & >0 MNF23 | 23 il el
" MNF3.0 | 30 MWF-22 |22
40 | 40 MNF39 | 39 MWF-30 |30
e Fle _MNF54 | 54 MWF-40 | 40
50 - J '[ / S0 t-hy UL MNF-7.35 | 7.35 MWF-52.5 | 525
D8 75 k2% 175 S . " . =
: MNF-10.5 | 10.5 MWF-70 |70
S o "ﬂ;g FREQUENCY F/F, —— —— |
<« BR2230222837 vooflo NggHe ATTENUATION CHART
$3EEiiiiiiiEpaig ﬂ 158 Pass Bana
" I e
0. op Ban
@ 10— : o 10 - MNF T +7%%] 15db min @ + 259,
T T | 40 db min @ 1.75 Fc¢
5 § 5 _ : | 98 Fc
A W | B P = LR MWF | +15% | 15db min @ %5007
% X Y \ & ‘ } A 40 db min @ 2.5 Fc
T = AVARVANY 4 Fe

/1YY TMN | +7%%] same as MINF '
M wl /L IAND ZTMW | & 155 [ same as WWE
2 .34 6 8| 2 34 6 BI0 20 30 40 8080100 10 20 3040 608000 200
KILOHERTZ KILOHERTZ
NOTE: TMN curves are equivalent to MNF's of similar frequency.

Likewise, TMW curves are equivalent to MWF's.
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PACKAGING Hermetically sealed. Metal
cased. Pin terminals to fit subminiature 7-pin

socket.
MIL SPECS To complete MIL-F-18327C
Specs. Mil Type FR6QX22YY1. See pages
86, 87.
IMPEDANCE 600 ohms source and load.
Pass Band Width Stop Band Width
(less than 3 db)  Min db @ (H2)
Types (Hz) fromFe
Transmitting Types +425 | 16 @ +170
TGT
Receiving Types
TGR +42.5 3{]_ @ +170

TELEGRAPH TONE CHANNEL FILTERS

TGT CASE
14 x 1V, x 28"

Mtg

14 X 14"
6-32

Weight

Mtg

ELECTRIC WAVE FILTERS

TGR CASE
1V x 14 x 44"

14 x 14

l"
Screws 6-32
Weight.

RECEIVING FILTERS

TRANSMITTING FILTERS
Center Center Center
Type  Freguency Type  Frequency Type  Frequency
No. (H2) No. (Hz) No. (H2)
TGT-425 425 TGT-1855 | 1955 TGR-425 425
TGT-595 595 T6T-2125 | 2125 TGR-595 595
TGT-765 765 TGT-2295 | 2295 TGR-765 765
T6T-935 | 935 TGT-2465 | 2465 TGR-935 935
TGT-1105 1105 T6T-2635 | 2635 TGR-1105 | 1105
TGT-1275 1275 TGT-2805 | 2805 TGR-1275 | 1275
TGT-1445 1445 TGT-2975 | 2975 TGR-1445 | 1445
T6T-1615 1615 TGT-3145 3145 TGR-1615 | 1615
TGT-1785 1785 TGT-3315 | 3315 TGR-1785 | 1785
25852 SYSBRTERERRE 2583
55555555 5555556555 SESS
0 k-h:—kik FEEFFEFFFRFFRFFERFRRERFRFFE 0 b= E
IVVUVVVV VYU
T [
: ] ' 10
eomvEs IO |
CURVES ‘ A 1 J \AAA} \ "
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ELECTRIC WAVE FILTERS

FILTERS —BAND PASS—STANDARD INTERSTAGE and LINE

PACHMAGING  Hermetically sealed. Metal case. Spe-
cially shielded to reduce hum pickup.

MIL SPECS  To complete MIL-F-18327C Specs. Mil
type FR6RX22YY1. See pages 86, 87.

SPECIALS  BMI and BTI 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.

NOTES BMI, BML and BTI filters have a phase slope
over the pass band that is essentially linear. For wide
band pass filters, the HMI and LMI or HML and LML
filters may be connected in tandem. For example, the
HMI-200 in tandem with the LMI-4000 will result in a
filter flat within 1 db from 250 Hz to 3200 Hz and with
an attenuation of 35 db at 133 Hz and 6 kHz. See pages
81 and 82 for LMI, LML, HML and HMI units.

MIL TYPE FR6RX22YY1 -
Gain FILTER CASE M

Type No. Source Load ¢
BMI 0K | 6nd T 21 ;:se 1;;;:: 11'%-;."
GG ;OO S e W ) NS CUBHE e e
HBIBNL v 154
WBIBHE ........onsnnnnasracBom:
BMI-30 1 o o1w h., wt. 9 oz,
Center  Pass Band Stop Band A
Frequency (less than 2 dh)
Type No. (H2) (H?) Below (Hz) Above (Hz2)
i (more than 35 db)
T .
(more than 40 db) 0
BMI-60 60 58.2-61.8 30 1 120
BMI-90 90 87.0-93.0 5 T 180 10
BMI-100 100 97.0-103 50 | 200 .
BMI-120 120 | 116.4-12356 60 | 240 & 5o
BMI-150 150 | 1455-1545 75 T 300 &
BMI-200 200 194-206 100 | 400 -
BMI-240 240 233-247 120 T 480 =
BMI-300 300 291-309 15 T 600
BMI-400 400 388-412 200 | 800 y ]
BMI-500 500 485-515 250 | 1000 F
BMI-750 750 | 721577725 375 1 1500 SRS TR | i
BMI-800 800 776-824 400 ' 1600 FREQUENCY F/F
BMI-1000 1000 970-1030 500 | 2000
BMI-1500 1500 1455-1545 75 1 3000 2
BMI-2000 2000 1940-2060 1000 T 4000 | AAANA °
BMI-3000 3000 | 2910-3090 | 1500 | 6000 ] LEAVAR AT ) A [
BMI-4000 | 4000 | 38804120 | 2000 | 8000 MEE % o S 1E O g &
BMI-5000 5000 | 4850-5150 2500 | 10000 4 5 i | g ol | :
BMI-10000 | 10000 | 9700-10300 | 5000 | 20000 B — L 20
BML-400 400 388412 | 200 | 800 2 1
BML-1000 1000 970-1030 50 | 2000 -30 4 8 4 X\ -30
(more than 35 db) /
BTI-60 60 58.2-61.8 30 | 120 i o
BTI-100 100 97.0-103 50 200 mOW N BRI G AW ke B
BTI-120 | 120 | 11641236 | 60 | 240 R T
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ELECTRIC WAVE FILTERS

In@ FILTERS—LOW PASS—STANDARD INTERSTAGE and LINE

i

PACHMAGING Hermetically sealed. Metal encased.
Specially shielded to reduce hum pickup.

MIL SPECS To complete MIL-F-18327C Specs. Mil
type FR6RX11YY1. See pages 86, 87.

SPECIALS LMI units available from 50 Hz to 25 kHz,
for frequencies above 200 Hz, smaller size and weight
can be obtained by selecting LPM units (see page 77).
LML units available from 500 Hz to 100 kHz.

NOTE LMI and LML filters have a phase slope that
is essentially linear in the pass band up to .67 cutoff
frequency.

I|
|
|I 'il"

Pass Band
(less than 6 db) Stop Band
Type No. DC to: (H2) min. db @ (Hz)
LMI-50 50 30 } 75
40 | 100
LMI-100 100 30 : 150
40 | 200
LMI-150 150 35 : 225
40 , 300 FILTER CASE M
LMI-200 200 35 | 300 1 x 14"
40 ! 400 R e % x 1%4"”
LMI-400 400 35 i 600 Mtg. Studs (stainless)
40 : 800 Cutout ........occoviennn.
= Height, LMI
LMI-500 500 ﬁg : 1533 Height, LML
= | Weight ............................6 0z. and 9 oz.
LMI-800 800 3{5} : %g% LMI 50 & 100 -.. 24" h., wt. 9 oz.
LMI-1000 1000 35 | 1500
40 i 2000
LMI-1500 1500 35 : 2250
40 i 3000
- !
CHE=c N I MIL TYPE FRERX11YY1
LMI- |
e 5 ig : gﬂgﬂ Type Source O Load
LMI-3000 3000 35 { 4500 LMI 10K 10K
40 ! 6000 LML 500 /600 500 /600
LMI-4000 4000 ig ; m
1
LMI-5000 5000 35 { 7500
40 . 10000
LMI-10000 10000 35 - 15000
40 l zm TYPICAL NORMALIZED LMI, LML RESPONSE
LML-500 500 ig | 15{5}3 2 .3 .4 .5 .6.7.8.9] 2 3 4
I 0
LML-1000 1000 35 I 1500
40 : 2000 0
LML-1500 1500 35 | 2250
40 : 3000
LML-2000 2000 35 | 3000 o
40 : 4000 5
LML-2500 2500 35 i 3750 230
40 | 5000 g
LML-3000 3000 35 ! 4500 x &
40 . 6000
LML-4000 4000 35 i 6000
40 . 8000 50
LML-8000 8000 35 12000 Fe
40 16000 i
LML-10000 10000 35 - 15000 2 o L5 2
40 : 20000 FREQUENCY F/Fg
LML-12000 12000 35 i 18000
40 | 24000




ELECTRIC WAVE FILTERS

S—HIGH PASS—STANDARD INTERSTAGE and LINE

¢

PACHAGING Hermetically sealed. Metal encased.
Specially shielded to reduce hum pickup.

MIL SPECS To complete MIL-F-18327C Specs. Mil
type FR6RX33YY1. See pages 86, 87.

SPECIALS  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.

(less than 6 db) Stop Band s, o
Type No. (H2) & Above min. db @ (Hz) ?;ZE o ' ) 1};‘/ Tl‘:jf,,
HMI-50 50 ig ggg Mtg. Studs (stainless) ... .6.32
) GUWIUY .sowmmamamnmmiasmnng? Ol
HMI-100 100 35 66.7 Height, HMI, HML ___..................2%"
40 50.0 Welght icvnmaiiniainnnmnsa S on
HMI-200 200 35 133
40 100
HMI-300 300 35 200
40 150
HMI-400 400 35 267
40 200 Type Source Load
HMI-500 500 ig ggg “HMI T 10Ke T10Ke
HML 500/600 © 500/600 ©
HMI-800 800 35 533 —_ - — — — —
40 400
HMI-1000 1000 35 667
40 500
TYPICAL NORMALIZED HMI _HML RESPONSE
HMI-2000 2000 35 1333 :
w lﬂﬂﬂ G.E 3 o8 &5 6 JTJ.B.9I 2 3 4 5
HMI-3000 3000 35 2000
40 1500 o
HML-40 40 30 26.8
40 20.0 8 56
HML-200 200 35 133 7
40 100 S .
HML-300 300 35 200 i
40 150
HML-500 500 35 333 -
40 250 Flo
HML-1000 1000 35 667 50 i
40 500 0.5 .67 1.0 5

FREQUENCY F/Fe

— —
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ELECTRIC WAVE FILTERS

LOW FREQUENCY FILTERS

Hermetically sealed, metal encased, to complete MIL-F-18327C specs. See pages 86, 87.
NOTE: Other cutoff frequencies available on special order.

LOW PASS FILTERS

MIL FA CASE

Tril AL NOWEEL PED LLP AESPONLE
A A 8 R TAS ) ¥ A
ke

L"I".

il

o
o

]
=4

RESPONSE-DB
[
=]

S
RESPONSE-DS

]
L=

»
o

40 ! '
FREQUENCY HZ FREQUENCY HZ

Base ... .. 24X 2%g"
Mtg. I— o & 4.
Mtg. Stud .. . 6-32x3s
Height .

Weight . ... ... 14 Ibs.

Base 2 1/16 x 2 5/16"; Height 314"; Weight 12 |bs.
Mte. 17/16 x 1 11/16"; Mtg. Studs 6-32; Cutout 35 x 1",

TYPE No. LBP—10 MIL TYPE FR6RX22FB1
At All Applications Listed Below:

SOURCE—10K ©; CENTER FREQUENCY—10 Hz ME TYPE FRORKITFAY
Terminals Pass Band Source Pass Band Stop Band
Appli-  Load  In- Out- (<3db)  Stop Band T d (less than 3db) (more than 40db)
E’ cation Q put Com. put (H2)  Min. db @ (Hz2) ﬂ,lf fu"ad EEE tn??Hz} (H2)
| Eﬂ"d 10K |1 | 2 | 3 |96—104 |30 |5&20 T
ass LLP-10 | 100KQ 10 20
Band |33Meg | 1 | 2 | 4 |96—104 |35 |5&20
LLP-15 | 100KQ 15 30
Bond | sk |4 |1 | 3|55 [0 ] w0 — —— — —
fisclicizill| 1N Lo HEEG: Seslds

400 Hz 115 V LINE FILTERS

PLF-25 25 Watt 115 V 400 Hz A PLF-25

: _— . Base ... 4% X 54"
Intended for use on 115 volt 400 Hz line to eliminate harmonic

- |SEEEEE Mtg. 3% X 4%"
distortion. The PLF-25 operating from the 115 volt line into a 500 e Mt:, Studs 14-20 x 56"
ohm load will give 115 volt output at 400 Hz, will be within == 1 db s Cutout e X IV
from 375 to 425 Hz and will attenuate 800 Hz by 30 db, 1200 Hz and Heights .. ... 5"
higher by at least 50 db. Hermetically sealed, metal encased, to Weight . .....10 Ibs.

complete MIL-F-18327C specs. MIL type FR4RX11NB1. See pages

86, 87.
PLP-13 13 Watt 115 V 400 Hz ; PLP-13

| ,* i 3, X 4%
h Intended for use on 115 volt 400 Hz line to eliminate harmonic |2 MEE. . 2Wie X 3%
distortion, reject 60 and 120 Hz, and give zero phase shift at 400 Hz. L, Mtg.Studs 10-32 x 12"
: The PLP-13 operating from the 115 volt line into a 1000 ohm load R Cutout .. "%, X 2%
’ will give 115 volt output at 400 Hz, will be within = 1 db from 375 Height ... 412"
to 425 Hz, will attenuate 800 Hz by 15 db, 1200 Hz by 45 db, fre- A AT N Weight 62 Ibs.

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.




ELECTRIC WAVE FILTERS

Almost forty years of experience 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 reliability. Stock items
are covered on the preceding pages. The units illustrated

v

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.

8] T
GA CASE
23ax2 3/
L ¥ 3'5.-"IE-/

LT
\

(=]

Dl
L
L=l

(]
=

MESPONSE -

F]
o

CASE

-3/ x 1-3/16 x T/16
L [

£ 4 & LD | 4 &
FREQUENCY — wwil
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o

o

RESPONSE-DB
Padt
L

L
o

i U-’ﬁ | / ]

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 |bs.

ATTENUATION RESPONSE PHASE RISPONSE
— + 50 v

¥

&

Pk
o

™11 “FErTs
JINT g ya

]
)
= i -
= / 5 /|
o w #10 t
Wl = |
s}l'l —~ o B + -
- [y}
X =\ —
= { = 1,1’
B AL —r—%— %-20 rg
|| T -30 j'
50 +— sl -40 {
EA CASE é |
_‘_ - |
so U 156 %3163 23 & |
D0 P00 400 000 2000 -40 =30 0 430 " +4D

FREQUEMCT -l PER SECOMD FREQUENCY- DE VIAT 10N FROM 200 g

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 Ibs.

RESFONSE-DB

|

P \l

1 2 3 4 5 6
FREQUEMNCY -HZ

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. 1234 Ibs. MA case, 4 x 4%, x 6”.

SPECIAL CUSTOM BUILT FILTERS
TO YOUR SPECIFICATIONS

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.

[ :
__-'CJ:EE-E ich
a4n2x13/i6
Fa i
8
. I
ol
(3
v 30
8 L F =] 5o 160 00
FRELENCT - s W]

Sharp cutoff 49 kHz low pass filter. Stable to .1 db in pass
band from 0°C. to 85°C. Within 1 db 5 kHz to 49 kHz,
over 40 db at 56 kHz. MIL-F-18327C: .6 Ibs.

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.

il
W i

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, 24 X

2%y x 3¥8"”. Wt. approx. 1 Ib.
1

!

I-3/4 % 3-1/2 x |-3/4

RESFONBE-DA
[
o2

=
L= ]

CASE

=

T l
o & -F D 2 & e
RHT-DEVIATION FROM 45% kWl

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 Ibs.




ELECTRIC WAVE FILTERS

SPECIAL CUSTOM BUILT FILTERS

TO YOUR SPECIFICATIONS

. | EAIEE .| — ’
Band Pass e e f 150 kHz ©
3 db from .. 150 kHz ° / Low Pass
95 kHz to High Pass = 3dbto
145 kHz. * 3 db to s / 150 kHz, *
Down 40 db ™ 150 kHz, &" f down g«
below 60 kHz, E / down 45 db Em 42 db 3. T
High frequency Mini- 30 db above "~ below = r\f GASE | BPOVE et '
ﬁ|tge|-5 .3':33 0z. YM"_.F_ 375 kHz. / 85 kHz. r 2 aunl.m 250 kHz. .
1332?:0 Grade 5. 15K ohms. *G——wrm 7500 ohms e W 00 zlc- 00 500 1500 ohms. ' rneouener kuz
o T —FR— : =
o | SIZE: ‘_f”"'.”.“'."q..l - 3x3xi
8 20 ' : \
'r'.H L:_,Eﬂ
éqg . ! ! — 1+ L&k g Elﬂ \
S0 ' e W\ ! 40
60 — | | 1 | — - | \
0 30 50 70 100 200 B et
FREQUENCY- KHZ
Ultra-miniature low pass filter only ¥a” high. DC to 40 kHz Ultra-miniature 100 kHz band pass filter only %" high.
within = 0.1 db, within 1 db to 60 kHz, 3 db to 70 kHz. Within 3 db 90 kHz to 110 kHz. Attenuation of at least
Attenuation of at least 40 db above 81 kHz. Source and 45 db at 50 kHz and at 200 kHz. Source and load 10K
load 1K ohms. MIL-F-18327C. Wt. 1.2 ounces. ohms.
'| I T
LB CASE 4-5/16 X 3-11/16 X 4-1/2 - ﬁ:ﬁ- ‘ L
o i3 5
| = 18 KN
iln ; .,:._ f,"";'"'
Zz 20 —_— i
g ;i
el o Em
40 2“._# Sk ..
S0 Aﬂ—aw !
0.l 08 o 20 |
FREQUENCY-HZ 54:“ o - -
One Hz low pass filter. Flat to 1 db up to 0.75 Hz, within High pass filter, 30 Hz, used to eliminate from the output,
2 db up to 1 Hz. Attenuation of at least 40 db for frequen- 25 Hz sine wave pulses which control automatic program-
cies above 2 Hz. Source and load 10K ohms. MIL-F- ming on audio tracks of music tapes. Flat to 1 db from 50
18327C. Wt. 6 |bs. Hz to 15 kHz, 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 |bs. MIL-F-18327C.
|E GIT3
;EEEEEF:E RF;JEI:‘I' i
$m - |
gan 5
AJ CASE
. I-5/B x1-5/8x2-3/8 -5
[nls] =i0
’ FREQUENCY - KHZ =35
Band reject filters (two shown). The 1050 Hz filter has 1300 1400 1500 ) 1600 700
50 db attenuation at center frequency and is nhnly 3 db FREQUENCY- HERTZ
down at 950 and 1150 hz. The 12,15 Wiz Witer Bas mulie UTC high Q discriminators provide exceptional amplifica-
than 100 db attenuation at center frenquency and is only : . : {in 2 =!
3 db down at 10.8 kHz and 15 kHz. Source and load for tion and linearity. Values are volts. 14" x 1%” x 3".
each filter 600 ohms, both are MIL-F-18327C. Wt. 0.7 |bs.
— [case: | /"
o TQ_F.‘|I£ m_l-&miﬂ&
nlﬂﬁzﬁé‘i '}_ Eau
w & 30
530 5 : /
::-J _ | 40 /—a
40 tt!w l: e ‘ IH 4 \/
‘ i | | l 07300 120 -40 0 <40 120 200
FHEQUEHET—:H?. o HERTI-DEVIATION FROM CENTER FREQUENCY

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.

Miniaturized receiving
3315 Hz. Within 3 db at + 42.5 Hz and attenuation of at

least 36 db at = 130 Hz. Source and load 600 ohms. Wt.
approx. 3 Ibs.

filters, available from 425 Hz to

85



IMMEDIATE DELIVERY ON ALL ITEMS

INDEX AND NET PRICE LIST
QUANTITY PRICES AVAILABLE ON REQUEST

TYPE NO. PG TYPE NO. PG

88

TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO. P& |  TYPEND. PG
A-10 20 BPM-1000 76 CG6-710 26 DO-T28 6 H-1 13 H-113 39 HIT-15 40
A-11 20 BPM-1200 76 tCVA-1 42 DQ-T29 7 H-8 13 H-114 39 HIT-450 40
A-12 20 BPM-1500 76 CVA-2 42 DO-T30 7 H-9 13 H-115 39 HMI-50 82
A-15 20 BPM-1600 76 CVA-3 42 DO-T31 7 tH-10 13 H-117 39 HMI-100 82
A-16 20 BPM-1800 76 fCVA-4 42 D0-T32 7 H-11 13 H-118 37 HMI-200 82
A-18 20 BPM-2000 76 CVA-5 42 DO-T33 7 H-12 13 H-119 40 HMI-300 82
A-18 20 BPM-2500 76 CVL-1 26 DO-T34 7 H-13 13 tH-120 40 HMI-400 82
A-20 20 BPM-3000 76 | CVL-2 26 D0-T35 7 H-14 13 H-121 40 HMI-500 82
A-21 20 BPM-3200 76 CVL-3 26 DO-T36 7 H-15 13 tH-122 40 HMI-800 82
A-22 20 BPM-4000 76 CVM-0 26 DO-T37 7 H-16 13 H-123 40 HMI-1000 82
A-23 20 BPM-4800 76 CYM-1 26 D0-T38 7 H-17 13 | H124 40 HMI-2000 82
A-24 20 | BPM-5000 76 CVM-2 26 D0-T39 7 H-18 13 H-125 40 HMI-3000 82
A-25 20 BPM-6000 76 CVM-3 26 DO-T40 7 H-19A 14 H-126 40 HMI-Spl. 82
A-26 20 BPM-6400 76 CVM-4 26 DO-T41 ] H-20 14 H-127 40 HML-40 82
A-27 20 |  BPM-8000 76 CVM-5 26 DO-T42 7 H-21 14 tH-128 40 HML-200 82
A-28 20 BPM-10000 7§ CVP-1 26 D0-T43 7 H-22 14 H-129 40 HML-300 82
A-30 21 BPM-20000 76 CVP-2 26 DO-T44 7 H-23 14 H-130 40 HML-500 82
A-32 2] BPM-Spl. 76 CVP-3 26 DO-T45 ] tH-24 14 H-131 40 HML-1000 82
A-33 21 BTI-60 80 CVP-4 26 DO-T46 7 H-25 14 H-132 40 HML-Spl. 82
A-34 20 BTI-100 80 CVP-5 26 DO-T47 ] H-26 14 H-133 40 tHP-122 25
A-35 20 BTI-120 80 DI-1 69 DO-T48 7 H-27 14 H-134 40 HP-123 25
A-36 20 BTI-Spl. 80 DI-2 69 DO-T49 6 tH-30 12 H-135 40 HPM-500 77
A-37 20 CAT-15 26 DI-3 69 DO-T50 6 H-31 12 H-136 40 HPM-1000 77
A-38 20 CAT-20 26 DI-4 69 DO-T51 7 H-32 12 H-137 40 HPM-1500 77
A-39 20 CAT-25 26 DI-T1 10 D0-T52 7 t H-33 12 H-138 40 HPM-4000 77
A-40 21 CAT-30 26 DI-T2 10 DD-T53 7 H-35 12 H-141 40 HPM-Spl. 77
A-41 21 CAT-40 26 DI-T3 10 D0-T54 7 H-36 12 H-142 40 HQA-1 70
A-42 21 CG-1C 42 DI-T5 10 *D0-T255 8 H-37A 12 H-143 40 HOA-2 70
A-43 20 | CG-1S 42 | DI-T8 10 *D0-T275 B H-38 12 H-144 40 HOA-3 70
A-44 20 t CG-2L6 26 DI-T9 10 *D0-T277 8 H-39 12 tH-145 40 HQA-4 70
A-45 21 C6-15 26 DI-T10 10 *D0-T278 B H-40A 12 H-146 40 HAA-5 70
A-46 21 fCG-16 26 DI-T11 10 *D0-T283 8 H-41A 12 H-147 40 HAA-6 70
A-47 21 tCG-19 26 DI-T19 10 *D0-T288 8 H-42A 12 H-148 37 HAA-7 70
A-48 21 t CG-20 26 DI-T20 10 *D0-T287 H-45 57 H-149 37 HQA-8 70
*BIT-250-03 5 t CG-21 26 DI-T21 10 *D0-T200SH 8 H-46 57 H-164 36 HQA-9 70
*BIT-250-05 5 C6-30 42 DI-122 10 DO-T400 37 H-47 57 H-166 36 HOA-10 70
*BIT-250-06 5 tC6-31 42 DI-T23 10 DO0-T410 37 H-48 57 H-168 36 HOA-11 70
‘BIT-250-09 5 106-32 42 0I-T25 10 00-T420 37 H-49 57 H-170 36 HOA-12 70
"BIT-250-14 5 CG-33 42 DI-126 10 DO-TSH 7 H-50 57 H-171 36 HOA-13 70
(BIT-250-18 5 CG-34 42 DI-T21 10 FBH-1 75 H-51 57 H-172 36 HOA-14 70
‘BIT-250-20 5 CG-35 42 DI-T28 10 FBH-10 75 H-52 57 H-173 36 HQA-15 70
*BIT-250-26 3 tC6-36 42 DI-T36 10 FBH-Spl, 75 H-53 57 H-174 36 HOA-16 70
*BIT-250-30 § | £6-40 42 DI-T37 10 FE-.01 64 H-54 57 H-184 39 HOA-17 70
*BIT-250-36 5 C6-44 42 | DI-T38 10 FE-.02 64 Ho55 57 H-195 39 HOA-18 70
*BIT-250-40 5 CG-45 42 DI-T41 10 FE-.05 64 H-56 57 H-196 39 HOB-1 70
*BIT-250-48 5 CG-48C 42 DI-T43 10 FE-.1 64 H-57 57 tH-187 39 | H@B-2 70
*BIT-250-56 5 CG-51AX 26 DI-T44 10 FE-.5 64 H-58 57 H-198 39 HOB-3 70
‘BIT-250-60 5 | CB-53AX 26 DI-T51 10 FE-1 64 H-60 58 H-219 13 HQB-4 70 '
“BIT-250-64 5 tCG-59AX 26 DI-T52 10 FE-2 64 H-61 58 H-220 13 HAB-5 70
*BIT-250-70 5 |  C6-100 42 DI-T53 10 FHA-5 12 H-62 58 H-221 13 HQB-6 70
*BIT-250-90 5 | tCE-101 42 DI-T204 11 FHA-10 12 H-63 58 tH-222 13 HQB-7 70
"BIT-P21 5 | 06102 42 DI-T208 11 FHA-15 12 H-64 58 H-224 13 HOB-8 70
*BIT-P22 55 tC6-103 42 DI-T212 11 FHA-25 12 H-65 58 H-225 13 HOB-9 70
*BIT-P23 55 CG-104 42 DI-T216 11 FHH-200 75 H-66 54 H-280 14 HQB-10 70
*BIT-P24 55 CG-105 42 DI-T225 11 FHH-Spl. 75 H-67 58 H-281 14 HaB-11 70
*BIT-P25 55 CG-108 42 DI-T230 11 FHI-3 12 H-68 58 H-282 14 H@B-12 70
*BIT-P26 95 CG-109 42 DI-1235 11 FHI-7 12 H-69 58 |  H-283 14 Hac-1 70
*BIT-P27 99 CG-111 42 DI-1240 11 FHIN 12 H-70 6 H-284 14 HAC-2 70
*BIT-P28 35 C6-112 42 DI-T245 11 Fi-.04 64 H-71 16 H-286 14 Hac-3 70
"BIT-P29 9% fC6-113 42 DI-T250 11 Fl-.1 64 H-72 36 H-290 14 HaC-4 70
*BIT-P30 55 £6-120 42 DI-T255 11 Fl-.25 64 H-13 16 H-291 14 HQC-5 70
*BIT-P31 55 CG-121 42 DI-T260 11 FI-.5 64 H-74 6 H-295 14 HAE-1 70
*BIT-P32 55 £6-122 42 DI-T265 11 FI-1 64 H-T5 26 tH-300 36 HQE-2 70
*BIT-P33 55 CG-124 42 DI-T270 11 Fl-4 64 H-76 36 H-461 57 HQE-3 70
BMI-30 80 tCG-125 42 DI-T273 11 FLH-600 75 H-17 36 H-501 57 HQE-4 70
BMI-50 80 CG-126 42 DI-1276 11 FLH-5000 75 +H-78 36 H-531 57 HQE-5 70
BMI-60 80 C6-131 26 DI-T278 11 FLH-Sp. 75 H-79 36 H-561 57 HVC-1 68
BMI-90 80 CG-132 26 DI-T283 11 FLL-3500 75 H-80 18 H-611 58 HVC-2 68
BMI-100 80 CG-133 26 DI-T288 11 FLL-18000 75 H-81 38 H-641 58 HVC-3 68
BMI-120 80 C6-134 26 DI-TSH 10 FLL-50000 75 H-82 18 H-671 58 HVC-4 68
BMI-150 80 CG-135 26 DI-T200SH 11 FLL-Spl. 75 H-83 18 H-915 32 HVC-5 68
BMI-200 80 CG-136 26 DO-Ti 7 FO-.1 64 H-84 38 H-925 32 HVC-6 68
BMI-240 80 CG-137 26 D0-12 ! F0-.5 64 +H-85 18 H-935 32 HVC-T 68
BMI-300 80 CG-140 26 DO-T3 7/ FO-1 64 H-B6 38 H-965 32 HVC-8 68
BMI-400 80 CG-141 26 DO-T4 7 FO-2 64 H-87 18 tHA-100 24 HVC-9 68
BMI-500 80 £6-233 26 DO-T5 7 FO-5 64 H-89 18 HA-100X 24 HVC-10 68
BMI-750 80 £6-235 26 | DO-T6 1 F0-10 64 H-81 38 HA-101 24 HVC-11 68
BMI1-800 80 CG-300W 42 D0-T7 / FT-1 44 H-92 38 HA-101X 24 | Hve-12 68
BMI-1000 80 CG-301W 42 DO-T8 b FT-2 44 H-93 39 HA-103A 24 HVV-.006 68
BMI-1500 80 CG-302W 42 DO-T9 ] FT-3 44 H-94 32 tHA-104 24 HVV-.015 68
BMI-2000 80 CG-303W 42 DO-T10 7 FT-4 A4 H-95 39 +HA-105 24 HVV-.04 68
BMI-3000 80 tCG-304W 42 DO-T11 7 FT-5 44 H-96 12 HA-106 24 HVV-.10 68
BMI-4000 80 CG-305W 42 DO-T12 7 FT-6 44 H-97 34 HA-107 24 HVV-,25 68
BMI-5000 80 C6-306W 42 DO-T13 7 FT-7 a2 H-98 34 HA-108 24 HVV-.6 68
BMI-10000 80 C6-307 42 D0-T14 7 FT-8 44 H-99 34 HA-108X 24 HVV-1.5 68
BMI-Spl. 80 1C6-308 42 D0-T15 7 FT-10 44 H-100 34 HA-113 25 HVV-4 68
BML-400 80 CG-309 42 DO-T16 7 FT-11 44 H-101 37 HA-114 25 HVV-10 68
BML-1000 80 tC6-310 42 D0-T17 7 FT-12 44 H-102 37 tHA-130X 24 HVV-25 68
BML-Spl. = 80 tC6-311W 42 DO-T18 7 FT-13 44 H-103 37 HA-133 25 HVV-60 68
BPH-50000 76 C6-312 42 D0-T18 / FT-14 44 H-104 37 HA-134 25 HVV-150 68
BPH-100000 76 CG-315 42 D0-T20 7 FT-15 44 H-105 36 HA-135 25 TLAB-5 15
BPH-Spl. 76 CG-316 42 D0-T21 / FT-16 44 H-106 36 HA-136 25 LAB-10 15
BPM-400 76 £6-333 26 D0-122 / H-1 13 H-107 36 tHA-137 24 LAB-20 15
BPM-440 76 CG-422 42 00-123 ! H-2 13 H-108 36 HCA-308 . 25 LBP-10 83
BPM-500 76 CG-428 42 D0-T24 ! tH-3 13 H-109 36 HIT-1 40 LLP-10 83
BPM-600 76 CG-429 42 D0-125 7 H-4 13 TH-110W 39 HIT-2 40 LLP-15 83
BPM-750 76 | tC6-431 42 D0-126 6 H-5 13 H-111W 39 HIT-3 40 LMI-50 81
BPM-800 76 | C6-433 26 D0-127 6 H-6 13 H-112W 39 HIT-4 40 LMI-100 81

* NEW PRODUCT

T MANUFACTURED WHEN ORDERED




TYPE NO.

LMI-150
. LMI-200

LMI-400
LMI-500
LMI-800
LMI-1000
LMI-1500
LMI-2000
LMI-2500
LMI-3000
LMI-4000
LMI-5000
LMI-10000
LMI-Spl.
LML-500
LML-1000
LML-1500
LML-2000
LML-2500
LML-3000
LML-4000
LML-8000
LML-10000
LML-12000
LML-Spl.
LPM-200
LPM-300
LPM-500
LPM-1000
LPM-1500
LPM-2000
LPM-3000
LPM-5000
LPM-6000
LPM-8000
LPM-10000
LPM-15000
LPM-Spl.
LS-6L1
LS-6L4
LS-10
LS-10X
LS-12
LS-12X
LS-14X
 TLS-19
LS-21
LS-25
LS-26
TLS-27
LS-30
LS-30X
LS-31
LS-32
LS-33
LS-34

LS-35
tLS-40

LS-47
LS-48
tLS-50
LS-51
LS-52
LS-54
LS-55
LS-56
TLS-57
T1S-58
LS-61
tLS-63
LS-65
LS-68
LS-140
LS-141
LS-150
LS-151
LS-666
LS-667
TLS-691
TL5-692
MAS-400
TMAS-410
tMAS-420
TMAT-1
TMAT-2
MAT-3
TMAT-4
MAT-5
MAT-6
TMAT-1

- TMAT-8

TMAT-9

tMAT-10
MAT-11

TMAT-60
MAT-65
MET-400
MET-405

* NEW PRODUCT

PG

81
81
81
81
81
81
8l
81
81
81
81
8l
81
81
81
8l
3l
31
81
81
81
g1
81
81
81
17
17
17
1
17
17
77
77
17
1
77
17
17
23
23
22
22
22
22
22
22
22

22
23
22
22
22
22

23
23
22
22
22
23
23
23

23
23
23
23
23
23
23
22
22
22
23
23
23
23
23
23
49
49
43
49
43
49
49
49
45
48
48

438
48
48
48
37
37

TYPE NO.

MET-410
MET-420
MET-430
MET-435
MET-440
MET-445
MET-455
MET-465
MET-475
MET-495
MH-1
MH-2
MH-3
MH-4
MH-3
MH-6
MH-7
MH-8
ML-0
ML-1
ML-2
ML-3
ML-4
ML-5
ML-6
ML-7
ML-8
ML-9
ML-10
MM-1
MM-2
MM-3
MM-4
MM-5
MM-6
MM-7
MM-8
MNF-.4
MNF-.56
MNEF-.73
MNF-.96
MNF-1.3
MNEF-1.1
MNF-2.3
MNF-3.0
MNF-3.9
MNF-5.4

MNF-7.35
MNF-10.5
MNF-14.5

MNF-22
MNF-30
MNF-40

MNF-52.5

MNF-T0

MNE-Spl.

MO-.1
MO-.15
MO-.3
MO-.5
MO-1
MD-2
MO-5
MO-7.5
MO-20
MO-50
MO-100
MAA-1
MQA-2
MOA-3
MOA-4
MQA-5
MQA-6
MQA-7
MQAA-8
MAA-S
MQOA-10
MaAA-11
MQA-12
MQA-13
MOA-14
MOA-15
MOA-16
MOA-117
MQOA-18
MQA-19
MQA-20
MQB-1
MQB-2
MQB-3
MQB-4
MQB-5
MaB-6
MQB-7
MQB-8
MQB-9
MQaB-10
MaB-11

PG

37
37
37
37
37
32
32
32
32
32
63
63
63
63
63
63

63
62
62
62
62
62
b2
62
62
62
h2
62
63
63
b3
63
63
63
63
63

8
78
/8
/8
78
/8
/8
78
78
78
/8
/8
/8

-
!
-

/8
/8
/8
62
62
62
62
62
62
62
62
62
62
62
b6
b6
bb
b6
66
bb
66
66
66
bb
bb
b6
66
66
66
66
66
6b
66
66
67
67
67
67
67
67
67
67
67
67
67

TYPE NO.

MQB-12
MQB-13
MQB-14
Map-0
Map-1
MQD-2
Map-3
MQaD-4
MaD-5
MQD-6
Map-7
MQE-0
MQE-1
MQE-2
MAQE-3
MQE-4
MQE-5
MQE-6
MQE-7
MQE-8
MQE-3
MQE-10
MAE-11
MQE-12
MOE-13
MQE-14
MQE-15

MQE-16

MaL-0
MaL-1
MaL-2
MaL-3
MaL-4
MaL-5
MaM-2

MaM-16
MQM-40
Mam-300
MQ-600

*MS-1
*MS-5
*M3-10
*M35-25
"MS-50
*MS-100
MW-.05
MW-.10
MW-.25
MW-.5
MW-.75
MW-1
MW-1.2
MW-2
MW-3
MW-5

MWEF-22

MWE-30
MWF-40

MWF-52.5
MWEF-T0
MWE-Spl.

N-583A
N-584A
N-585A
N-586A
N-58TA
N-588A
N-589A
N-580A
N-391A

tN-592A

N-593A
N-594A
N-595A
N-596A

fN-597A

N-598A
N-599A

TN-GODA
*NV-520

*NV-530
*NV-720
*NV-130
*NV-920
0-1
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T MANUFACTURED WHEN ORDERED

PG

78
78
78
78
78
78
41
41
41
41
41
41
41
41
41
41
4]
41
41
41

41
41
41
35
35
35
35
35

18
18
18
18
18
18
18
18
18
18
18

18
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PIL-850
PIP-1
PIP-2
PIP-3
PIP-4
PIP-5
PIP-b
PIP-7
PIP-8
PIP-9
PIP-10
PIP-11
PIP-12
PIP-100
PIP-SH
PLF-25
PLP-13
R-14
R-15
R-16
R-11
R-18
R-19

TR-20
TR-21

R-41
R-42
R-43
R-44
R-45
R.46
R-47A
R-48A
R-49A
R-35
R-64
R-12
R-713
R-74
R-15
R-16
R-17

TR-78

R-78
R-80
R-81
TR-86
R-87
R-101
R-102
R-103
TR-104

45
45
45
44

45
45
45
45
45
45
44
44
44
44
44
45
44

44

TYPE NO.

fR-105
R-110
R-111
R-112
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5-41
5-42
5-44
5-43
5-46
5-41
S-48
5-49
§-50
§$-51
5-52
3-53
S-54
3-55
5-31
5-58
3-59
S-60
S-61
S-62
§-63
15-64
15-617
tS-68
S-10
$-T1
5-12
S-15
S-16
$-11
S-18
5-18
S-80
S5-81
SC-3
SC-4
SC-5

SML-70

S0-1
30-2
$0-3
S0-4
S0-5
30-6
S0-7
30-8
S0-9
$0-10
$0-11
S0-12
S0-13
S0-14
50-15
30-16
S0-17

TYPE NO.
*$0-18

S0-2P
S0-3P
50-5P
S0-7P
S0-8P
S0-9P
50-14P
S0-15P
S0-17P
S0-168P
50-CH
SRC-10
§50-1
§50-2
$S0-3
550-4
350-5
550-6
§50-1
$S0-8
$50-8
550-10
$50-1
$S0-12
§S0-13
550-14
530-15
S50-16
$50-17
SS0-18
$50-19
$50-20
330-21
330-22
550-23
550-24
$50-25
SS50-26
330-27
350-3P
350-5P
SS0-8P
550-14P
580-15P
SS0-19P

SS0-20P
§S0-21P

§S0-22P
550-23P

550-24P

550-25P

550-27P

S50-CH

TGR-425
TGR-595
TGR-795
TGR-935

TGR-1105
TGR-1275
TGR-1445
TGR-1615
TGR-1785
TGR-1955
TER-2125
TGR-2295
TGR-2465
TGR-2635
TGR-2805
TGR-2975
TER-3145
TGR-3315

TGR-Spl.
TET-425
TET-595
TGT-765
T6T-935

TGT-1105
TGT-1275
TGT-1445
TGT-1615
TGT-1785
TGT-1955
TGT-2125
TGT-2295
TGT-2465
TGT-2635
TGT-2805
TGT-2975
TGT-3145
TGT-3315

TGT-Spl.
TMN-.4

TMN-.56
TMN-.73
TMN-.96
TMN-1.3
TMN-1.7

IMMEDIATE DELIVERY ON ALL ITEMS

INDEX AND NET PRICE LIST
QUANTITY PRICES AVAILABLE ON REQUEST

PG

17
17
17
17
17
17

17
17
17
17
17
40
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
79
/9
79
19
19
79
79
79
79
79
i
/9
/9
79
79

-
/

/9
/9
79
79
79
79
79
79
/9
79
79
79
79
79
79

79
19
19
79
79
79
78
/8

78
78
78

TYPE NO,

TMN-2.3
TMN-3.0

TMN-3.9
TMN-5.4

TMN-7.35
TMN-10.5
TMN-14.5

TMN-22
TMN-30
TMN-40

TMN-52.5

TMN-T0

TMN-Spl.

TMW-22
TMW-30
TMW-40

TMW-52.5

TMW-T0

TMW-Spl.

TOA-1
TQA-2
TQA-3
TOA-4
TOA-5
TQA-b
TRA-7
TQA-8
TQA-9
TAA-10
TAA-11
TOA-12
TQA-13
TOA-14
TQA-15
TQA-16
TAA-17
TAA-18
TQA-19
TQA-20
TVE-1
TVC-2
TVC-3
TVC-4
TVC-5
TVC-6
TvE-1
TVC-8
TVC-3
TVC-10
TVC-11
TVE-12
VIC-1
VIC-2
VIC-3
VIC-4
VIC-5
VIC-B
VIC-1
VIC-8
VIC-3
VIC-10
ViC-11
ViC-12
VIC-13
VIC-14
VIC-15
VIC-16
VIC-17
VIC-18
VIC-19
VIC-20
VIC-21
VIC-22
W-783
W-184
W-785
W-T786
W-181
W-788
W-788
W-790
W-191
Z-848

12-849
2-850

fZ-851
t1-852
t2-853
T2-854
T2-855
T1-856
T2-857

PG

78
/8
78
78
78
/8
78
8
78
8
/8
78
78
/8
/8
78
78
/8
78
66
66
66
66
66
66
66
66

66
66
66
66
66
66
66
66
66
66
66
68
68

68
68
68
68
68
68
68
68
68
68
69
69
69
69
69
63
69
69
69
69
639

69
69
69
69
69
69
69
69
69
69
69
15
15
15
15
15
15
15
15
15
41
41
41
41
41
41
41
41
41
41



ARIZONA

TRW Electronics
77 West 3rd Avenue
Suite 203
Scottsdale, Arizona 89251
(602) 947-5791

CALIFORNIA

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
(213) 673-5262

Transdynamics, Inc.
P.0. Box 3476
San Diego, California 92103
(714) 298-8215

COLORADOD
" Straube Associates, Inc.
P.0. Box 1649
Boulder, Colorado 80302
(303) 443-8600

CONNECTICUT
Gerber Sales Co., Inc.
29 Whalley Avenue
New Haven, Connecticut 06511
(203) 777-6279

FLORIDA
Hawkins Hutto, Inc.
P.O. Box 1509
501 Park Avenue N,
Winter Park, Florida 32789
(305) 647-7407

GEORGIA
Millar Electronics, Inc.
P.O. Box 12137, Nnrthslﬂe Station
3110 Maple Drw&. NE, Rm. 110
Atlanta, Georgia 30305
(404) 261-6160

ILLINOIS

John G. Twist Co.
5222 West Diversey Avenue
Chicago, lllinois 60639
(312) 777-2250 TWX 910-221-1313

INDIANA

Robert 0. 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

UTC REPRESENTATIVES

IOWA

Lorenz Sales, Ing.
Suite 302 Executive Plaza
4403 First Avenue S.E.
Cedar Rapids, lowa 52402
(319) 366-0774

KENTUCKY'

Robert 0. Whitesell & Associates, Inc.
3620 Lexington Road

223 Lex-Manor Bldg.

Louisville, Kentucky 40207

(502) 893-7303

MARYLAND

L. D. Lowery, Inc.
6200 Annapolis Road
Hyattsville, Maryland 20784
(301) 773-4977

MASSACHUSETTS

Gerber Sales Co., Inc.

44 Baldwin Street

East Longmeadow, Massachusetts 01028
(413) 525-3059

Gerber Sales Co., Inc.
176 Second Avenue
Waltham, Massachusetts 02154
(617) 891-8040 TWX 710-324-1937

MICHIGAN

Robert 0. Whitesell & Associates, Inc.
25100 Evergreen Road
Southfield, Michigan 48075

(313) EEE-EUED TWX 810-224-4939

Robert 0. Whitesell & Assucmtus. Inc.
Room 214
Shepard & Benning Bldg.
St. Joseph, Michigan 49085
(616) 983-7373 TWX 810-270-3180

MINNESOTA

Northport Engmearmg, Inc.
2027 Grand Avenue

St. Paul, Minnesota 55105

(612) 698-3841 TWX 910-563-3674

MISSOURI

L. R. Harry & Associates, Inc.
13314 South 71 nghw.'l.'::u..t
P. O. Box 288
Grandview, Missouri 64030
(816) 763-3634

L .R. Harry & Associates, Inc.
11722 Studt Avenue, Rm. 209
P.O. Box 12608
St. Louis, Missouri 63141
(314) 872-3183

NEW YORK
Bob Dean, Inc.
714 W. Clinton Street
Ithaca, New York 14850
(607) 272-2187 TWX 510-255-5876

Comtronic- Associates
370 Old Country Road
Garden City, New York 11530
(516) 741-8966 TWX 510-222-7276

NORTH CAROLINA

- Millar Electronics, Inc.
- North Hills Office Mall—Rm. 134

P.O. Box 17173
Raleigh, North Carolina 27609
(919) 787-9564

UNITED TRANSFORMER COMPANY

pivision oF TRW INcC.- 150 VARICK ST., NEW YORK. N.Y. 10013
TELEPHONE: (212) 255-3500 +« TWX: 710-581-2722

OHIO
Robert 0. Whitesell & Associates, Inc.
4133 S. Dixie Avenue
Dayton, Ohio 45439
{513] 298-9546 TWX 810-459-1827

Robert 0. Whitesell & Associates, Inc.
1172 W. Galbraith

Cincinnati, Ohio 45231

(513) 521-2290 TWX 810-465-8330

Robert 0. Whitesell & Associates, Inc.
21139 Lorain Avenue (Magek B[dg]
Cleveland, Ohio 44126

(216) 333 2585 TWX B810-421-8521

OKLAHOMA
Vista Engineering, Inc.
7966 East 41st Street
Allstate Bldg.
Tulsa, Oklahoma 74145
(918) 622-1358

OREGON

N. R. Schultz Company
P.0O. Box 156

Beaverton, Oregon 97005

(503) 646-1345

PENNSYLVANIA

Robert 0. Whitesell & Assaciates, Inc.
201 Penn Center Blvd.
Pit{sburgh, .Pennsylvania 15235

(412) 242-0100

L. D. Lowery, Inc.
1501 Allison Street
Harrisburg, Pennsylvania 17104
(717) 233-0917

L. D. Lowery
2801 West Chester Pike
Broomall, Pennsylvania 19008
(215) 356-5300

TENNESSEE

Robert 0. Whitesell & Associates, Inc.
Professional Bldg. of Bristol
340 Edgemont Avenue, Rm. 512
Bristol, Tennessee 37620

(615) 968-4195

TEXAS

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

UTAH
Straube Associates, Inc.
RFD #1 Highland
Box 316
Morgan, Utah 84050
(801) 829-6448

WASHINGTON
N. R. Schultz Compan
305 112th Avenue N.E.
Bellevue, Washington 98004

(206) 454-5224

CABLE: ARLAB

A
"






