

















































































































































































































HIGH Q INDUCTORS
\ VARIABLE INDUCTORS

— VIC VARIDYECTOR " —WIDE RANGE

PACKAGING Rugged die cast case. Induct-

ance variation controlled by set screw in side il
of case. Range is covered in 600° rotation. Length ... 104"
; 43 77 R | |
Setting is positive. Height 14"
Mounting ... ... %4 x 23"
RANGE +85% to —45% of mean value. SIS - 449

Cutout . naiiie.d IARY
Weight 512 oz.

TEMPERATURE STABILITY At mean in-
ductance, from —55°C. to 4+105°C. +3%.

/_M Type Mean 1] DCR. Type Mean 0C DCR:
% No. Hys. Ma +20% No. Hys. Ma +20%
Yo ""--\\ VIC1 008 | 75 .9 | Vic-12 1.3 10 145
it vic-2 013 | 60 1.4 | vIC-13 2.2 8 233
+ . ey VIC-3 021 50 2.3 | ViC-14 34 7 370
deo e ViC-4 034 40 3.5 | VIC-15 5.4 6 580
VIC-5 053 35 5.9 | VIC-16 8.5 5 950
I . VIC-6 084 30 92 | vic17 | 13 4 1530
T2 T VIC-7 13 25 15 VIC-18 21 35 | 2350
g 4 VIC-8 21 21 24 ViC-19 33 3 3570
E oo nm”“” AD VIC-9 34 18 36 VIC-20 92 2 5820
£ ) VIC-10 54 15 57 VIC-21 83 1.5 | 9350
T S N 50 VIC-11 85 12 90 VIC-22 | 130 1 154 K

HIGH Q PRECISION INDUCTANCE DECADES

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

APPLICATION 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.

200[-Q ] 200f@
160} 100
120} 120
80 80
40 - [ 40
KH?
G 2 5 10 20 4060 ° Type  Induct. Optimum  Max. ACwma Volts RMS
No.  Henries Range kH: | Max. Ins. Test
100l—2 DI1 | 10x.01 2-60 200 500 500
:g D2  10x.1 .25-20 200 150 500
— DI-3 ;
o AT IHY STE % e eTE DI3 | 10x1 | .2510 200 | 50| 500
n.l 5 ) 238 1 n.l 2 5 | 52 Di4 | 10x10 2-1.5 100 15 500
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HIGH Q INDUCTORS

HIGH Q TOROID INDUCTORS

¢

PACKAGING 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
MIL SPECS To complete MIL-T-27C Specs. Grade 4, Class TEMPERATURE STABILITY From —55°C to +105°C.
R, Life X. See pages 86, 87. HQC: +=1%. HQA, HQB, HQE: +=1.5%.

HQA and HQC CASE i HQB CASE et HQE CASE
Diameter ..............1'%;"

Height

Mounting

SCrewWs ...cccvscevesssnes
Cutout

Mounting ..1"} x 2'%/" . Mounting
Screws ...........ee.6-32 | lon _ L. Screws

Ko X LA"
Weight ................14 oz. [ \ ' Weight

TYPICAL Q CURVES

150 250 300 125
./'*I. J“'f
120 > 200 2504 100 7 <
90 ] \ / A
74 1501 200 75
Q ] N Q / NI Z - /
60} < 100 — < 150 — \ 50
30 50 ——p<— 100} 25
0 HOA 1_:}..---""' HaB a5 HaC ; n__.--' HGE
500 1Kk 2K 4K BK ISK 30K I00 200 400 1K 2K 4K 10K 20K 4K 6K 10K 70K 30K 50 70 | 400 700 1K 2K 4K 7K 10 IB20K

FREQUENCY- HERTZ FREQUENCY-HERTZ FREQUENCY-HERTZ FREQUENCY-HERTZ

INDUCTANCE VS AC & DC EFFECTS

104

104
100
1
82
Be

T
F

NCE

A

=

=
=
i

=
=

T

oo

DC EFFECT

Wi

] ] ]
TYPICAL CHANGE
INITIAL INRUG TANCE
VS AC L OC EXCITATION
OF'HQ A TYPEUNIT

= 56

]
=]

s ]
e
e
Pl

Lz
P

=
-

TYPICAL CHANGE
[~ INITIAL INDUCTANCE

Y5 AC & DC EXCITATION
:.]F "HGE ITFEquilr |

| 2 5 10 20 ‘50100 200 500 In 2k 3K

rn3iid 3V
GEIEE th

TYPICAL CHAMGE
B8 MITIAL INDUCTANCE

gol Y5 AC & DC EXCITATION
OF *HOC" UNITS

TYPICAL CHANGE
B4 INITIAL INDUGTANGE
¥5 AC &L DC EXCITATION
" OF "HOE" TYPE UNIT

N I (A S |

L]
e

o=
-

e
=

o
L=

L1 |
| 2 % 1020 50 100 200 500 In 28 5K

PERCENT INITIAL INDUCTANCE
PERCENT INITIAL INDUCTANGE

PERCENT INITIAL INDUCTANCE

FERCEMT INITIAL IND

| 2 5 10 20 S0 (007200 500 Ik 28 5K | 2 5 1020 50 100 200 500 Ik 2K 5K

MILLIAMPERES ¥ JMH MILLIAMPERES X (NN MILLIAMPERES X vNK MILLIAMPERES XVMH
Type Inductance ma DC DCR @ Type Inductance ma DC DCR © Type Inductance maDC DCR O
No. (0 DC) Max. +20% No. (0 DC) Max. +20% No. (0 DC) Max. =+20%

e (I il - . B et S AR Sl
HQA-1 5 mhy | 400 5 HQB-1 10 mhy | 410 3 HQC-1 1 mhy | 1350 26
HQA-2 125 mhy 260 1.0
HOB-2 h 240 9 - : .
HOA3 20 mhy 200 18 ] 30 mhy HQC-2 2.5 mhy 850 5
HQA-5 50  mhy 130 36 HQB-4 120  mhy 120 35 HQC-4 10 mhy 420 30
; 5 hy 60 15 _ "

HOA7 | 125 mhy | 85 9.1 el e LT
HQA-8 200 mhy 65 15 HQB-§ L hy A 2
HOA-9 300 mhy . 50 25 HQB-7 2 hy 30 60
HOA-10 .5 _hy 91 = HQB-8 35 hy 22 | 100 Type  Inductance  maDC DCR ©
HQA-11 75 hy 35 56 = e No. (0 DC) Max. =+20%

3 Han'g ?.5 h}' - -——I————I——_
HQA-12 1.25 hy 26 96 HQE-1 5 mhy @ 155 1.4
HOA-13 2 hy 20 154 HQB-10 12 hy 11 350 2 - - ih -

; . mhy :
Wapte | 3 My G} e HQB-11 | 18 hy 9 | 475
HQA-15 5 hy 13 410 : = i HQE-3 50 mhy 50 14

) HOB-12 | 25 hy
HQA-16 7.5 hy 10 615 — HQE-4 100 mhy 39 24
HQA-17 10 hy 9 740
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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

e0 TTTIT
1| - CASE:
- | |:|$:4un
|
|
Lo 1.
8 4¢: - T T
E_;FI T B | E \
‘T WK
2 - f
u: ! } 'l

I |
FREQUENCY-KHZ

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

f\ SPECIAL HIGH Q INDUCTORS
TO YOUR SPECIFICATIONS

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.

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.

—
\

11 isext TIATICY
i | “k\

&0

BOD

A\l

5 i0 100 {4 ]
FREQUEMNCY - KHT

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.

400

T
I

j::l':}i— S
[ShHY

INDUCTOR
|60 &
/" CASE \

sol 2-9/16 x1-3/16x2-13/16 | \

240

o

FREQUENCY - KEHZ

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

Constant 20 millihenries inductor. Inductance variation less
than 2% from 0.1 to 500 V at 100 kHz. Q at 1 volit 100 kHz
greater than 100, Case size: 178 O.D. x 1 3/16” high.
MIL-T-27C.

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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ELECTRIC WAVE FILTERS

72

Almost 40 years of specialization in selective net-
works, from image parameter design to modern network
synthesis are reflected in the superior performance,
miniaturization, stability, and reliability of the electric
wave 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 logqq =1
=

where
Fls: Source resistor
F-'tL: 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

GENERAL INFORMATION ON ELECTRIC WAVE FILTERS

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-
quency.

Attenuation in db = 20 logqg -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-
gquency 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.

T
LOW PASS FILTER
FREQUENCY
«—0DC
STOP BAND
e




BAND PASS FILTER

PASS BAND

<STOP BAND_ STOP BAND

HIGH PASS FILTER

CUT OFF le—ASS BAND

FREQUENCY

< DC
_ STOP BAND

L .

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

Output Impedance Zout 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, ete.

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
VoIt 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.
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ELECTRIC WAVE FILTERS

STANDARD ELECTRIC WAVE FILTER SELECTION GUIDE

BAND PASS '
Center
Type Freg Band Source Load MIL Operating
No. Range Width (Ohms) (Ohms) Grade Temp Range Size Weight Page
MNF | 400 Hzto 54 kHz | +7.5% | 10K 10K 7 | —55°Cto+105°C | 1%ssqx%"h loz | 78
MNF | 7.35kHz to 70 kHz | +7.5% | 10K 10K 7 | —55°Cto+105°C | 24 sqx%"h Yhor | 78
MWF | 22kHzto 70 kHz |+15% | 10K 10K 7 | —55°Cto+105°C | ZArsqx%"h | Yoz | 78
TMN | 400 Hzto 1.7 kHz |+7.5% | 100K 100K 4 | —55°Cto+105°C | 1V x 1%; :2 h | 3502 | 78
TMN | 23kHzto 70kHz [+7.5% | 100K 100K 4 | —55°Cto+105°C | 2%, sqx1%"h | 120z | 78
“TMW | 22kHzto 70 kHz |+15% | 100K 100K 4 | —55°Cto+105°C | 24 sqx1%"h 120z | 78
~ BPM | 400 Hzto 20 kHz |+3% 10K 10K or Grid 6 | —55°Cto+105°C | % sqx I%"' 10z 76
BPH | 50 kHz to 100 kHz | +5% 500 500 6 | —55°Cto+105°C | % sqx1%” 1 oz 76
FBH | 1.5kHz 1 octave | 10K 10K 6 | —55°Cto+105°C | 1% x2x %" h 2202 | 75
FBH | 15 kHz 1 octave | 10K 10K 6 | —55°Cto+105°C | 1% sqx %" 10z 75
BMI | 30Hzto50Hz | +3% 10K Grid 6 | —55°Cto+105°C | 1% X 1"V X 2‘::% 9 0z 80
BMI | 60 Hzto10kHz |[+3% | 10K Grid 6 | —55°Cto+105°C | 1M x1'isx1%"h | 6oz 80
BTl | 60Hzto120Hz |+3% 10K 10K 6 | —55°Cto+105°C | 1%ex1'%sx1%"h | 6oz 80
BML | 400 Hzto 1 kHz |+3% 500 Grid 6 | —55°Cto+105°C | 1%s x 1'% X 1% h | 6oz 80
TGT | 425 Hz to 3315 Hz | +42.5 Hz | 600 600 6 | —55°Cto+485°C | 1l sqx2%" 8oz | 79
TGR | 425 Hz to 3315 Hz | +42.5 Hz | 600 600 6 | —55°Cto+85°C | 1% sqx4%” h 1502 | 79
LBP | 10 Hz +4% | 10K 10Kor33Meg 6 | —55°Cto+105°C | 2Vis x2%6x2%"h | 1% Ibs | 83
PLP | 400 Hz +25Hz | 115V line | 1000 4 | —55°C to 4105°C 3“;’15 x4%s x4%"h | 6% Ibs | 83

BAND REJECT

Type Freg 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 %sqx1%"h | loz 76
LBP 10 Hz 10K 50K 6 —55°C to +-105°C %16 X 2%6 X 22" h 1% lbs| 83
LOW PASS
Cutoff Source
Type Freg & Load Operating
No. Range (Ohms) Grade Temp Range Size Weight Page
LPM 6 kHz to 15 kHz 10K [ 6 | —55°Cto+105°C % sax 1%” h loz | 71
LPM 200 Hz to 5 kHz 10K 6 —55°C to +105“C 1sqx13%"h 2% oz 71
FLH 600 Hz 10K 6 —33°C to +105°C 2sqx %" h 2o | B
FLH | SkHz 10K 6 —55°C to +105°C 1% x2x %" h | 2 E B
FLL 3.5 kHz to 18 kHz 600 6 —55°C to +-105°C 2sq X " h 2% o1 ?_5
FLL 50 kHz 600 6 —55°C to +-105°C 1Y x 2x %” 2 02 75
LMI 150 Hz to 10 kHz 10K 6 —55°C to +-105°C 1346 x 1'% x l%" h . boz 81
LMI 50 Hz to 100 Hz 10K 6 —55°C to +105°C 1%6 x 1'Y16 x 22" h 9 0z 81
LML 500 Hz to 12 kHz 600 6 —55°C to +105°C 1346 x 1145 x 2%2" h 9 0z 81
LLP 10 Hz to 15 Hz 100K 6 —55°C to +105°C 246 X 2%s X 3%" h 1% Ibs 83
PLF 425 Hz 115V line 4 —55°C to +105°C 446 X 5%16 X 5% " h 10 Ibs 83
5002 Load
HIGH PASS
Cutoff Source &
Type Freg Load MIL Operating
No. Range (Ohms) Grade Temp Range Size Weight Page
HPM | 500 Hz to 4 kHz 10K 5 |  —55°C to+105°C 1x1x1%"h Moz | 11
~ FHH 200 Hz 10K 6 —55°C to +-105°C 2sqx%"h 2Y% oz 75
HMI 50 Hz to 3 kHz 10K 6 —55°C to 4-105°C 1% x 1"V x 2%%" h 9 0z 82
HML 40 Hz to 1 kHz 600 b —55°C to +105°C 134 x 1146 x 242" h 9 0z 82
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ELECTRIC WAVE FILTERS

PLATST-— LOW PASS, BAND PASS, HIGH PASS

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

1 ——
MIL SPECS To complete MIL-F-18327C Specs. Grade 6, = o

]

<IN ﬂuﬂéb

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

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

& CASE®
F;-l
S HIGH; WT12.5 02
LOW PASS e R
» fad
Mil Type FRERX11YY!1 [“ ; —"r
Type Source Pass Band db L OIN ouTd
No. & Load l{lm thanl) 3+ 1) Stop Band Case 0 ol
FLH-600 10K | DC to 450 Hz . 600 Hz |40 dbabove 800 Hz | FP-A L e cased
FLL-3500 | 600 |DCto3kHz | 3.5KkHz| 40dbaboved.5kHz FP-A =
FLH-5000 10K | DCto4.2 kHz | 5 kHz | 43db above 6.4 kHz FP-B FweHiwTi2 02
FLL-18000 | 600 DCto15kHz , 18 kHz| 43 dbabove 23 kHz | FP-A
FLL-50000 | 600 DC to 42 kHz II 50 kHz | 43 db above 64 In:H;*:| FP-B

.- 2

lr—l? |
- @IN ou

BROAD BAND PASS

Mil Type FR6RX22YY1
Stop Bands

Type Source Pass Band (more than 36 db)

No. & Load @ (less than 3 db Below  Above | Case
FBH-1 10K 1 kHzto2 kHz | .5 kHz 4 kHz FP-C
FBH-10 10K | 10kHzto20 kHz | 5kHz 40 kHz /1 FP-D

HIGH PASS
Mil Type FRERX33YY1

Type Source Pass Band db
No. ll Load 2 |(lessthan1) (3 + 1)

Stop Band Case
FHH-200 l 10K |300 Hz&ahuvn; 200 Hz | 40 db below 140 Hz  FP-A

3 HIGH; WT: 11 OZ

0 0
i . i m i ID |
10 g g F T 3 . o A p
S ' e B 2 S 20 (&—\— ——
- o (13 o o w o =
0 F g g - Q = (R v | O | | o
y — ~2 e 2 E:ﬂ} G 1 2
-n | L
> ¥ ? |3 3 3 8 s | ;
0 o =2 -3 o =2 o m'ﬂﬂ -£L "l:',,
i o o la o & o i o
—
: & % | % @ 7 50 |
E et ™ m m "r:ll |
- e - e | ] | | ! )
| 60 . | i k |
I 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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ELECTRIC WAVE FILTERS

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

MIL 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.

FIG .A

CONNECTIONS FOR
BAND REJECT APPLICATIONS

BAND PASS

MIL TYPE FR6RX22AF1

BPM's source10K ohms ; load 10K ohms or grid.
Grid output gives 2:1 gain.

BAND REJECT

BPM units are designed for both band

NOTE: Special BPM filters with center frequency of 30 pass and band reject applications. For
kHi-: t?': 2DU|I1<H1 sﬂra a:aflaiblel with 10,000 ohms load band reject connect as in Fig A above.
only, these have three terminals.
BPH's 500 ohms source and load 0
Center Pass Band Stop Band "
Frequency (less than2db) (more than 35 db) "
Type No. (Hz) (H2) Below (Hz) Above (Hz) % 2
BPM-400 400 388-412 200 | 800 2
BPM-440 440 427-453 220 | 880 ¥ v |
BP M-500 500 | 485-515 250 | 1000 | |
BPM-600 600 | 582-618 0 | 1200 T '
BPM-750 750 127-173 375 1 1500 drrman
‘ TYPIC ECT R
3P M-800 200 ot 0160 ICAL BAND REJ ESPONSES
BPM-1000 1000 970-1030 500 | 2000
BPM-1200 1200 1164-1236 600 | 2400 BAND PASS
BPM-1500 1500 1455-1545 750 1+ 3000 TYPICAL NORMALIZED BPM RESPONSE
BPM-1600 1600 | 1552-1648 800 I 3200 Pl o A
BPM-1800 1800 1746-1854 900 |, 3600
BPM-2000 2000 1940-2060 1000 + 4000 -
BPM-2500 2500 2425-2575 1250 ' 5000
BPM-3000 3000 2910-3090 1500 | 6000 e
BPM-3200 3200 3104-3296 1600 | 6400 u 20
BPM-4000 4000 38804120 2000 , 8000 5
BPM-4800 4800 4656-4944 2400 | 9600 %30
BPM-5000 5000 4850-5150 2500 , 10000 -
BPM-6000 6000 5820-6180 3000 ' 12000 40
BPM-6400 6400 6208-6592 3200 12800 Fl
BPM-8000 8000 1760-8240 4000 | 16000 0 A
BPM-10000 | 10000 | 9700-10300 | 5000 ' 20000 s ordlios 2
BPM-20000 20000 | 19400-20600 10000 '+ 40000 FREQUENCY F/Fc
(less than 3 db) = (more than 40 db)
BPH-50000 50000 | 47500-52500 25000 . 100000 ;‘"P':‘“LE"‘:“';“::? o "55_:“"553
BPH-100000 @ 100000 | 95000-105000 '@ 50000 . 200000 P e
10
o .| o
3 T 20
" Sl :
i\ 2 g
@ . E
S -20 2 a H . ;‘:‘}an
3 .
Fic
- 40 50 1]
100 200 800 00D 2000 S000 0000 20 50 o0 200 500 0.5 .95] l—l.ﬂE. 2
HERTZ KILOHERTZ FREQUENCY F/Fc
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ELECTRIC WAVE FILTERS

MINIFILTER™ SERIES

HPM and LPM & LPM-6000 or higher
‘ c:n HILHIL‘E} (MIL ‘“i]
x x "
Weight......2%4 oz. "”fll % x H

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: ( sz min db @ (Hz) Case
LPM-200 200 | 300 AG
0 | 400
HIGH PASS LPM-300 300 30 | 450 AG
40 . 600
LPM-500 500 30 A
’ MIL TYPE FR6RX33AG1 0 | lﬂ G
HPM 10K ohms source and load LPM-1000 1000 30 | 1500 AG
40 | 2000
LPM-1500 1500 30 [ 2250 AG
Pass Band 40 . 3000
| (less than 6 db) Stop Band LPM-2000 2000 30 . 3000 AG
Type No. (Hz) & above mindb @ (Hz) 40 | 4000
' LPM-3000 3000 30 | 4 AG
HP M-500 500 0| 0 6000
. - LPM-5000 5000 070 |G
M-1000 1000 30 . 667 | AW
o 0 500 LPM-6000 6000 30 1 9000 | AF
: 40 o 12000
HPM-1500 1500 30 - 1005 LPM-8000 8000 30 12000 AF
40 - 7150 40 16000
| LPM-10000 10000 30 ' 15000 AF
HP M-4000 4000 iﬂ i %% 40 | 20000
: — LPM-15000 15000 30 | 22500 AF
| il 0N e 30000
. TYPICAL NORMALIZED LPM RESPONSE
{ 2 3 4 .5.6.7.89) 2 3 4
| TYPICAL NORMALIZED HPM RESPONSE
' 2 i, SRR S - g - I| 2 3 4 5

o

()
o

RESPONSE- DB

i
o

RESPONSE-DB

50 : FF N w0 T “

0.5 67 O 5 2 L0 LS 2
FREQUENCY F/Fg FREQUENCY F/F
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TELEMETERING BAND PASS FILTERS

PACHAGING  All hermetically sealed. MNF and MWF MIL SPECS All to complete MIL-F-18327C Specs.

units metal cased, epoxy terminal board with pin termi- MNF and MWF: FR7RX22ZZ1. TMN and TMW
nals. TMN and TMW units metal cased with plug-in 4 FR4RX22YY1. See pages 86, 87.
pin header for Winchester M4S-LS socket.

. : IMPEDANCES  MNF and MWF 10K ohms r
NOTES The low potential connections (2 & 3 on source
MNF & MWF, B & C on TMN & TMW) a{re brought and load. TMN and TMW 100K ohms source and load.
out to individual terminals so that input and output may SPECIALS  MNF and MWF filters can be obtained

be used at different DC potentials if desired. with special center frequencies from 400 Hz to 200 kHz.

__ﬂ.iﬂ_..

&

£

TMN-2.3 thru
TMW-T0

134,%134,x 138"
Weight. .. 1.2 oz.

Vo ! |
MNF-7.35 thru MNF-.4 thru | 6%} o-4-—
MWF-T70 MNF-5.4
235" Sq. x ¥2" high 13" 5q. x 12" high
Weight 14 oz, Weight 1 oz. TMN-.4 thru
TMN-1.7
LS 14X 1%,%2"
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 ‘[yng Frgqugnn] T}rpg Frgqugnn]
o oF 56089 2 3 sl o o3 b Wf B9 2 3 Hﬂ. {kHI] No. (kHI]
0 s 0 * ' —
i WNFA4 T4 TWMNEIAS 145
% sk | MNF-56 | .56 MNF-22 22
~ MNF-.73 73 U MNF30 | 30
850 1 2., _MNF-36 | 96 TwNF40 |40
; : _MNF13 | 13 MNF-525 | 52.5
2 5 | | _MNET | L7 —avEge 170
i ¢ " i | | MNF-2.3 23 _—
- < TMNF30 | 30 = MWF-22 o
% ! % , TMNF3S | 39 MWF30 |30
i Fle ~ MNF-5.4 5.4 - MWF-40 | 40
N ¥ Ji |l i - 4 5 |a£5 |}|5 LS 2.5 % _ MNF-7.35 7.35 S 1o
58 7% L25 1,75 4 . 4 ) ; O 0yl L el LSl
FHE'ESEHET ﬁ':_z FREQUENCY F/Fe _HHF-I 0.5__ 10.5 MWEF-70 70
« 328 2ET2332 7 ugede Ng9de ATTENUATION CHART
i $3f $83238Les3s¢: o E3iis s Sand
Type  (less than
No. 3 db) Stop Band
@ o1 - ' ', . 10 MNF +7% % 15db min @ +25%
: r . 40 db min @ 1.75 Fc
g - o | g 50 1 f L .53 FC
S 1 O VIR MWF | +15% | 15db min @ +50%
o ‘ | | o A 40 db min @ 2.5 Fc
T | 1} ! a 0 ; | A Fe
' TMN +7%%| same as MNF
b 45 TMW | +15% | same as MWF
2 34 6 8| 2 34 6 810 20 30 40 6080100 I0 20 3040 6080100 200
KILOHERTZ KILOHERTZ

NOTE: TMN curves are equivalent to MNF's of similar frequency.
Likewise, TMW curves are equivalent to MWF's.



ELECTRIC WAVE FILTERS

TELEGRAPH TONE CHANNEL FILTERS

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 3db) Min db @ (HI)

Types (H2) from Fc
Transmitting Types +42.5 16 @ +170 1!.4T iTw’E?E}i' 1}5 ‘}.‘/f t:sﬁ."'
TGT gﬂctg--ml.‘ﬁ X g:i; ;ﬂlrg.....].}ﬁ X E]"i'l;
Receiving Types wé?;st_ o s Crews -3
+42.5 30 @ +170
TRANSMITTING FILTERS RECEIVING FILTERS
Center Center Center Center
T'ylr:e Fm:gnr:y T.jlrgu Fuq{n;!l]mr ‘I’Epu Fru?ﬂ:]ncr Tﬂpu Fn;:z;ncy
3 { . 0. 0.
TGT-425 425 TGT-1955 | 1955 TGR-425 425 TGR-1955 | 1955
TGT-595 995 T6T-2125 | 2125 TGR-595 595 TGR-2125 @ 2125
TGT-765 765 T6T-2285 | 2295 TGR-765 765 TGR-2295 @ 2295
TGT-935 935 TGT-2465 @ 2465 TGR-935 935 TGR-2465 @ 2465
TGT-1105 1105 T6T-2635 | 2635 TGR-1105 ' 1105 TGR-2635 | 2635
T6T-1275 1275 TGT-2805 2805 TGR-1275 1275 TGR-2805 @ 2805
TGT-1445 1445 TGT-2975 @ 2975 TGR-1445 1445 TGR-2975 @ 2975
T6T-1615 1615 TGT-3145 3145 TGR-1615 | 1615 TGR-3145 @ 3145
TGT-1785 1785 TGT-3315 | 3315 TGR-1785 | 1785 TGR-3315 | 3315
0o aBRYs8RRRER8E 92
. VYU 1 e
TYPICAL OOV
IACYPROOOAY | 2
CURVES 1A ] ' ‘ . -

RESPONSE-DB
na
o

S

-

NN
11 AN

1.5 4

RESPONSE~-DB
ro
o

L
Q

B
=)

KILOHERTZ KILOHERTZ
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ELECTRIC WAVE FILTERS

03/ 4G) FILTERS—BAND PASS—STANDARD INTERSTAGE and LINE ¢

PACKMAGING 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

Type No. Source Load 0 Gain FILTER CASE M
— BMI 10K S R T BRI il G 010
BTI 10K 10K = Mtg. Studs (stainless) ..5-32
———————— . N CUIDUE ....icnsnicsniinanassvisssasnsiciinnyll i
BRI it A
WERIRI .5 isvmsninsimsisnmsuniss ivasssiissnmssbl T
BMI-30 susibsssssirasssesnseens Wl My WL D OZ.
Center  Pass Band Stop Band S
Frequency (less than 2 db) '
Type No. (H1) (H2) Below (Hz) Above (H2)
e (more than 35 db)
::::: % igwé::{i'g ;g i 13“3 TYPICAL NORMALIZED BMI, BML,BT| RESPONSE
o . ; : _ w8 2 B J89| 2 3
(more than 40 db) 0 |
BMI-60 60 58.2-61.8 0 1 120
BMI-90 90 87.0-93.0 R S 10
BMI-100 100 97.0-103 5 | 200 .
BMI-120 120 | 1164-1236 60 | 240 S %0
BMI-150 150 | 1455-154.5 75 | 300 2
BMI-200 200 194-206 00 | 400 % %0 i
BMI-240 240 233-247 1200 1 480 %
BMI-300 300 291-309 150 T 600
BMI-400 400 388412 200 | 800 = ]
BMI-500 500 485-515 250 | 1000 N
BMI-750 750 721.5-172.5 375 | 1500 50 1
BMI-800 800 | 776-828 00 | 1600 MFREQ:.?;HJ;L[;?FE :
BMI-1000 1000 970-1030 500 | 2000
BMI-1500 1500 | 1455-1545 75 1 3000 e | -
BM1-2000 2000 | 1940-2060 1000 T 4000 | TEYEVER g
BMI-3000 3000 | 2910-3090 1500 | 6000 : \s | ﬁ
BMI-4000 4000 | 38804120 2000 | 8000 “MiY St K o
BMI-5000 5000 | 4850-5150 2500 | 10000 2 S\ : | & ! £
BMI-10000 | 10000 | 9700-10300 | 5000 | 20000 2 s — R 14 10
BML-400 400 388412 200 | 800 a - |
BML-1000 | 1000 |  970-1030 50 | 2000 S g 1y A S
(more than 35 db) n |
BTI-60 60 582-61.8 | 30 1 120 - LN =
BTI-100 100 97.0-103 5 | 200 W W e moMIMe § E A4 e B
BTI-20 | 120 | 1164-1236 60 | 280 BERER b .




ELECTRIC WAVE FILTERS

C:(? FILTERS—LOW 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 FR6RX11YY1. See pages 86, 87.

SPFECIALS  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.

Pass Band
(less than 6 db) Stop Band

Type No. DC to: (H2) min. db @ (Hz2)

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 1'K,"
40 | 400 MEE: ioviiiiininemmismmmmsenannesid Ko 1347

LMI-400 400 35 i 600 Mtg. Studs (stainless)
40 | 800 CUtOUt oo

. Height, LMI
LM1-500 500 3[5] : 1533 Height, LML ..oooooirveeiennn,

- Weight ...........................6 0Z. and 9 oz.
LMI-800 800 3{5} : %E% LMI 50 & 100 2%" h., wt. 9 oz.
LMi-1000 1000 35 |, 1500
40 i 2000
LMI-1500 1500 35 : 2250
40 3000
- !
L M1-2000 2000 a i o MIL TYPE FRERX11YY1
LMI- :

2500 2500 ig : gﬂgﬂ Type Source : Load ©
el R e  ——
LMI-4000 4000 35 | 6000 T

0 | 8000
LMI-5000 5000 35 } 7500
40 . 10000
LMI-10000 10000 35 - 15000
40 1 2m TYPICAL NORMALIZED LMI, LML RESPONSE
LML-500 500 ig | 1{;;{513 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 o
LML-2500 2500 35 i 3750 Z 30
40 | 5000 g
LML-3000 3000 35 ! 4500 ‘c‘u‘ -
40 : 6000
LML-4000 4000 35 i 6000
40 ! 8000 50
LML-8000 8000 35 12000 .
8 1 16000 " I
LML-10000 10000 35 15000 2 o L5 2
40 : 20000 FREQUENCY F/Fp
LML-12000 12000 35 18000
40 1 24000




ELECTRIC WAVE FILTERS

FILTERS—HIGH PASS—STANDARD INTERSTAGE and LINE '

PACKMACGING 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.

I Pas; B:?Lh el FILTER CASE M
(less than 6 db) Stop Ban -
Type No. (Hz) & Above min. db @ (Hz2) M. - coromen i ”{; l:f::,,
HMI-50 50 ig 3 ggg Mtg. Studs (stainless) ..................6-32
) CHIDUE ...ccniiininsinsibmsssnmsissne o din
HMI-100 100 35 66.7 Height, HMI, HML oo 25"
40 50.0 WEIBNT oooeiiiiieiieiiicrieeriseessssesssnseeeessd OZ.
HMI-200 200 ig {%
HMI-300 300 35 200
40 150
HMI-400 400 35 267
40 200 Type Source Load
HMI-500 500 ia ggﬂ HMI 10K © 10K @
HML 500 /600 ¢ 500 /600 @
HMI-800 800 35 533 / /
40 400
HMI-1000 1000 35 667
40 500 s
YPICAL NORMALIZED HMI HML RESPONSE
HMI-2000 2000 ig igﬁg .2 e3 o4 5 46 JT B9 2 3 4 5
0
HMI-3000 3000 35 2000
40 1500 .
HML-40 40 30 26.8
40 20.0 8
HML-200 200 35 133 :E
40 100 -
HML-300 300 35 200 o
40 150
HML-500 500 35 333 ae
40 250 Flo
HML-1000 1000 35 bb7 50 %
40 500 05 .67 LO 5

FREQUENCY F/F¢
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]4C) LOW FREQUENCY FILTERS

WA &
| ) >/

.H'"

10 Hz BAND PASS or BAND REJECT FILTER

=

ELECTRIC WAVE 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

Ferg i SORMAL-JID LLP SEIS0RTE
oA ol Bl FAB

3

*—I

-
o

FREQUENCY HZ FREQUENCY HZ

Base 24 X 254"
Mtg. 14 X 174"
Mtg. Stud . 6-32x 34

Height .. ... 2" Base 2 1/16 x 2 5/16"; Height 315"; Weight 112 Ibs.

Weight ... 1Valbs.

TYPE No.LBP-10 MIL TYPE FR6RX22FB1

At All Applications Listed Below:
SOURCE—10K 2; CENTER FREQUENCY—-10 Hz

Terminals Pass Band

Mtg. 17/16 x 1 11/16"; Mtg. Studs 6-32; Cutout 3& x 1”.

MIL TYPE FR6RX11FA1

Source Pass Band Stop Band
Appli-  Load In- Out- (<3db)  Stop Band
y 5B Wi SN 3 N e DO
gand | 1ok |1 | 2 |3 [96-104 |30 |58&20 T
LLP-10 | 100K 10 20
Sand |33Meg | 1 | 2 | 4 |96—104 |35 5820
= LLP15 | 100Ko 15 30
deoct | 50K |4 |1 | 3| 4aa 30| 10
S WSS (te——= L————-

) 400 Hz 115 V LINE FILTERS

PLF-25 25 Watt 115 V 400 Hz

Intended for use on 115 volt 400 Hz line to eliminate harmonic
distortion. The PLF-25 operating from the 115 volt line into a 500
ohm load will give 115 volt output at 400 Hz, will be within == 1 db
from 375 to 425 Hz and will attenuate 800 Hz by 30 db, 1200 Hz and
higher by at least 50 db. Hermetically sealed, metal encased, to

complete MIL-F-18327C specs. MIL type FR4RX11NB1. See pages
86, 87.

|I PLP-13 13 Watt 115 V 400 Hz

| Intended for use on 115 volt 400 Hz line to eliminate harmonic
‘ distortion, reject 60 and 120 Hz, and give zero phase shift at 400 Hz.
| _. The PLP-13 operating from the 115 volt line into a 1000 ohm load
.- will give 115 volt output at 400 Hz, will be within = 1 db from 375
|. to 425 Hz, will attenuate 800 Hz by 15 db, 1200 Hz by 45 db, fre-
| quencies above 1200 Hz by at least 35 db, 120 Hz by 20 db, and

60 Hz by 30 db. Hermetically sealed, metal encased, to complete

MIL-F-18327C specs. MIL Type FR4RX22LB1. See pages 86, 87.

PLF-25

Base e A% X DA
Mtg. 3% X A%"
Mtg. Studs 14-20 x 58"
Cutout ... "% x 3%"
Heights .............512"
Weight . .10 Ibs.

PLP-13

Base . .. 3, X 4%,
Mtﬂ. : L 2Whe X 3“;"
Mtg.Studs 10-32 x 12"
Cutout ... "% X 2%,"”
Height ............... 415"
Weight 612 Ibs.




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

TN
\

&

[
T

NESPONSE - DB
-
=

®
=]

-
o

CASE

316 % I-3/16x T7 16 \l
L L4 i

i & & b i & W
FRIQUINCY — aml

[
D

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.

GA CASE
23ax2 3
o 'OF % 213/1s
|
220
[ &
[+
o
%30
3' dﬂﬁ T 12 T 25
[ . [} FREQUENCY-HI

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 Ibs.

ATT

[l
-

WUAT Ok BE L RONS [ PuASE B SPOMSE

PONEE -DR

L] 15

=30

MESPONSE DLGALCES
] - -
[

1]
%0
0

00 200 <00 000 2000 a0 -

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.

i

un

)

i
Py _t%
\

-D8
|

[

RESPONSE

("] F
n Le
- I“"‘_'__‘[ -7

2 s 4 8 6
FREQUENCY - 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".

i 3 1 1 |
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- .iﬂ e
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I O el - FER S COWND A Y- DAY 00N VDN 200

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.

T- -
e CASE it
gdr2u|dG

3 e ] 3= L 00 OO
FREDLEMCY - wpl

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.

L

A& 1_“? 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, 2%, x

2%, x 3¥s”. Wt. approx. 1 Ib.
H T\

(11
Em \

CASE \
&b i i

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

2 l
i0 L -2 ) =2 & w0
W D viATION FROW 458 gH4l

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.
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\ “fih_JQHiir
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o 'I:ATEE o)
Band Pass veoari-va
3 db from .
95 kHz to
145 kHz. 2
Down 40 db g
below 60 kHz, =
High frequency Mini- 30 db above ™
filters, .33 oz. MIL-F- 375 kHz. N

18327C Grade 5. 15K ohms. -

0o I2% 130
FRECUEMNCY < o Ml

230

———— -—-|--| =

SIZE! I-I/4 X2X If;’]l H

10 30 50 70 160 200
FREQUENCY- K HZ
Ultra-miniature low pass filter only ¥4 ” high. DC to 40 kHz
within + 0.1 db, within 1 db to 60 kHz, 3 db to 70 kHz.
Attenuation of at least 40 db above 81 kHz. Source and

load 1K ohms. MIL-F-18327C. Wt. 1.2 ounces.
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LB CASE 4-5/16 X 3-11/16 X &4-1/2

=]

o

RESPONSE-DB
& B
L
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o

Q5 10 20
FREQUENCY- HZ

One Hz low pass filter. Flat to 1 db up to 0.75 Hz, within
2 db up to 1 Hz. Attenuation of at least 40 db for frequen-
cies above 2 Hz. Source and load 10K ohms. MIL-F-
18327C. Wt. 6 Ibs.

[#]

B S Lo -
FREQUEMCY - KMT

%0 100

"~ RS0 T 2. TS
BaND BAND
REJECT REJECT
50
[-=}
o
= 50
e
3
=70
AJ CASE
Jl! -5/8 x|-5/Bx2-3/8
3 S0
[ -

Band reject filters (two shown). The 1050 Hz filter has
50 db attenuation at center frequency and is only 3 db
down at 950 and 1150 Hz. The 12.75 kHz filter has more
than 100 db attenuation at center frenquency and is only
3 db down at 10.8 kHz and 15 kHz. Source and load for
each filter 600 ohms, both are MIL-F-18327C. Wt. 0.7 Ibs.
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FREQUENCY-MHI

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.

a3

SPECIAL CUSTOM BUILT FILTERS
TO YOUR SPECIFICATIONS

150 kHz
High Pass
3 db to

150 kHz,
down 45 db
below

85 kHz.
7500 ohms

et
% /
40

] r/\J I/2 00 = i-1A8 |

ELECTRIC WAVE FILTERS

150 kHz =~
/ Low Pass .

3 db to
150 kHz, *
down E*ﬂ ,
45 db ; o
above

- uElClL‘ X ;-|IAW
1500 ohms. ™5

250 kHz.

FREQUEMCY - ® i

CASE

g 0 L4 400 00
FREQUENLY = &HE

200

L=

CASE
ixda
50 :

\

FREQUENCY-K MZ

=]

(]
=]

H'E!':U'HSE -D8
=]

-~
o

200

Ultra-miniature 100 kHz band pass filter only Ya” high.
Within 3 db 90 kHz to 110 kHz. Attenuation of at least

45 db at 50 kHz and at 200 kHz. Source and load 10K
ohms.
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FREQUENCY =Wl

High pass filter, 30 Hz, used to eliminate from the output,
25 Hz sine wave pulses which control automatic program-
ming on audio tracks of music tapes. Flat to 1 db from 50
Hz to 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 Ibs. MIL-F-18327C.

6173

5

(1] 1500 600

FREQUENCY-HERTZ

UTC high Q discriminators provide exceptional amplifica-
tion and linearity. Values are volts. 1% x 13" x 3”.

u ':' X T
CASE+ !

ifgigxag
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I'Pﬁl ti ;ﬂ w

200 120 -40 D =40 (20 200
HERTZI-DEVIATION FROM CENTER FREQUENCY

o

"
L=

T
L= ]

RESPONSE-DB

Miniaturized receiving filters, available from 425 Hz to
3315 Hz. Within 3 db at = 425 Hz and attenuation of at

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



IMMEDIATE DELIVERY ON ALL ITEMS

INDEX AND NET PRICE LIST
QUANTITY PRICES AVAILABLE ON REQUEST

TYPE NO. PG TYPE NO. 6| TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO. PG | TYPEND. PG
A-10 20 | BPM-1000 % | G610 26 D0-T28 6 H-T 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 D0-T30 7 H-9 13 H-115 39 HMI1-50 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 | TCVA4 42 D0-T32 7 H-11 13 H-118 37 HM1-200 82
A-18 20 | BPM-2000 76 CVA-5 42 D0-T33 7 H-12 13 H-119 40 HMI-300 82
A-19 20 |  BPM-2500 76 | CVL1 26 D0-T34 7 H-13 13 tH-120 40 HMI1-400 82
A-20 20 ‘ BPM-3000 76 CVL-2 26 DO-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 HM1-800 82
A-22 20 | BPM-4000 76 CVM-0 26 D0-T37 ] H-16 13 H-123 40 HMI-1000 82
A-23 20 BPM-4800 76 CVM-1 26 DO-T38 7 H-17 13 H-124 a0 HMI-2000 82
A-24 20 BPM-5000 76 CVM-2 26 D0-T39 ] H-18 13 H-125 40 HMI-3000 82
A-25 20 BPM-6000 76 CVM-3 26 D0-T40 ] 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-21 20 BPM-8000 76 CVM-5 26 D0-T42 7 H-21 14 tH-128 40 HML-200 82
A-28 20 BPM-10000 76 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 21 BPM-Spl. 76 CVP-3 26 DO-T45 ] H-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 D0-T47 7 H-26 14 H-133 40 tHP-122 25
A-35 20 BTI-120 80 DI-1 69 DO-T48 7 H-21 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 Dl-4 69 DO-T51 ] H-32 12 H-137 40 HPM-1500 77
A-39 20 CAT-25 26 DI-T1 10 D0-152 7 t H-33 12 H-138 40 HPM-4000 77
A-40 21 CAT-30 26 DI-T2 10 D0-T53 7 H-35 12 H-141 40 HPM-Spl. 77
A-41 21 CAT-40 26 DI-T3 10 D0-T54 7 H-26 12 H-142 40 HQA-1 70
A-42 21 CG-1C 42 DI-T§ 10 *D0-T255 8 H-37A 12 H-143 40 HOA-2 70
A-43 20 CG-18 42 DI-T8 10 *D0-T275 g H-38 12 H-144 40 HOA-3 70
A-44 20 t CG-2L6 26 DI-T8 10 *D0-1277 5 H-39 12 tH-145 40 HOA-4 70
A-45 21 C6-15 26 DI-T10 10 *D0-T278 8 H-40A 12 | H-146 40 HQA-5 70
tA-46 21 t CG-16 26 DI-T11 10 *D0-T283 8 H-41A 12 H-147 40 HQA-6 70
A-41 21 tC6-19 26 DI-T19 10 *D0-T288 e H-424 12 H-148 37 HQA-7 70
A-48 21 | tC6-20 26 | DI-T20 10 *D0-1297 @ H-45 57 | K149 37 HQA-8 70
*BIT-250-03 5 1 C6-21 26 DI-T21 10 *D0-T200SH 8 H-46 57 | H-164 36 HOA-9 70
*BIT-250-05 d CE-30 42 ‘ DI-122 10 DO-T400 37 H-47 57 | H-166 36 HQA-10 70
*BIT-250-06 5 TC6-31 42 | DI-T23 10 DO-T410 37 H-48 57 H-168 16 HEA-11 70
"BIT-250-08 5 tC6-32 g2 | DHIZ5 10 D0-T420 37 H-49 57. | K170 36 HOA-12 70
*BIT-250-14 5 CG-33 42 | DI-T26 10 DO-TSH 7 H-50 57 H-171 16 HOA-13 70
"BIT-250-18 5 CG-34 42 | DI-T2] 10 FBH-1 75 H-51 57 H-172 36 HOA-14 70
*BIT-250-20 5 C6-35 42 DI-T28 10 FBH-10 75 H-52 57 K-173 36 HOA-15 70
*BIT-250-26 5 tCG-36 42 DI-T36 10 FBH-Spl. 75 H-53 57 H-174 36 HOA-16 70
*BIT-250-30 § CG-40 42 DI-T37 10 FE-.01 64 H-54 57 H-194 39 HOA-17 70
*BIT-250-36 5 CG-44 42 DI-T38 10 FE-.02 64 H-55 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 HQB-1 70
*BIT-250-48 5 CG-48C 42 DI-T43 10 FE-.1 64 H-57 57 tH-187 39 HQB-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 t/CG-59AX 26 DI-152 10 FE-2 64 H-61 58 H-220 13 HQB-5 70
“BIT-250-70 5 CG-100 42 D1-T53 10 FHA-5 12 H-62 58 H-221 13 HQB-6 70
*BIT-250-90 5 tC6-101 42 DI-T204 11 FHA-10 12 H-63 58 tH-222 13 HQB-7 70
*BIT-P21 55 C6-102 42 DI-T208 11 FHA-15 12 H-64 58 H-224 13 HaB-8 70
*BIT-P22 55 tC6-103 42 0I-1212 11 FHA-25 12 H-65 58 H-225 13 HQB-9 70
*BIT-P23 55 C6-104 42 DI-T216 11 FHH-200 75 H-66 58 H-280 14 HQB-10 70
*BIT-P24 55 CG-105 42 DI-T225 11 FHH-Spl. 75 H-§7 58 H-281 14 HQB-11 70
*BIT-P25 55 C6-108 42 DI-T230 11 FHI-3 12 H-68 58 H-282 14 HQB-12 70
“BIT-P26 55 CG-109 42 DI-T235 11 FHI-1 12 H-69 58 H-283 14 HAC-1 70
*BIT-P27 55 Ce-111 42 DI-T240 11 FHI-11 12 H-70 36 H-284 14 Hac-2 70
*BIT-P28 55 C6-112 42 DI-T245 11 Fi-.04 64 H-71 36 H-286 14 Hac-3 70
*BIT-P29 55 fC6-113 42 DI-T250 11 Fl-.1 64 H-72 36 H-290 14 Hac-4 70
"BIT-P30 33 CG-120 42 DI-T255 11 FI-.25 64 H-73 38 H-291 14 HAC-5 70
*BIT-P31 55 | e6-121 42 DI-T260 11 Fl-5 64 H-74 36 H-295 14 HAE-1 70
*BIT-P32 5 | ©6-122 42 DI-T265 11 FI-1 64 H-75 36 tH-300 36 HQE-2 70
*BIT-P33 55 C6-124 42 0I-1270 11 Fl-4 64 H-16 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 HOE-4 70
BMI-50 80 CG-126 42 DI-T276 11 FLH-5000 75 H-78 16 H-531 57 HAE-5 70
BMI-60 80 C6-131 26 DI-T278 11 FLH-Spl. 75 H-79 36 H-561 57 HVC-1 68
BMI-90 80 C6-132 26 DI-1283 11 FLL-3500 75 H-80 I8 H-611 58 HVC-2 68
BMI-100 80 C6-133 26 DI-1288 11 FLL-18000 75 H-81 38 H-641 58 HVC-3 £2
BMI-120 80 C6-134 26 DI-TSH 10 FLL-50000 75 H-82 38 H-671 58 HVC-4 68
BMI-150 80 CG-135 26 DI-T200SH 11 FLL-Spl. 75 H-83 8 H-915 32 HVC-5 68
BMI-200 80 CG-136 26 DO-T1 7 FO-.1 64 H-84 8 H-925 32 HVC-6 68
BMI-240 80 CG-137 26 00-12 / FO-.5 64 tH-85 18 H-935 32 HVC-7 68
BMI-300 80 CG-140 26 DO-T3 7 FO-1 64 H-86 38 H-965 32 HVC-8 68
BMI-400 80 CG-141 26 DO-T4 / F0-2 64 H-87 18 tHA-100 24 HVC-9 68
BMI-500 80 C6-233 26 DO-T5 7 FO-5 64 H-89 38 HA-100X 24 HVC-10 68
BMI-750 80 C6-235 26 | DO-T6 7 FO-10 64 H-91 38 HA-101 24 HVC-11 68
BMI-800 80 CG-300W 42 | DO-T1 / FT-1 44 H-82 38 HA-101X 24 HVC-12 68
BMI-1000 80 CG-301W 42 | DO-T8 6 F1-2 44 H-93 39 HA-103A 24 HVV-.006 68
BMI-1500 80 CG-302W 42 DO-T9 7 FT-3 44 H-84 32 tHA-104 24 HVV-,015 68
BMI-2000 80 CG-303W 42 DO-T10 7 FT-4 44 H-95 39 tHA-105 24 HVV-.04 68
BMI-3000 80 | 1CG-304W 42 00-T11 / FT-5 44 H-96 32 HA-106 24 HVV-.10 68
BM1-4000 80 | CG-305W 42 00-T12 7 FT-6 44 H-97 34 HA-107 24 HVV-.25 68
BMI-5000 80 tCG-306W 42 D0-T13 7 FT-7 44 H-98 34 HA-108 24 HVV-.6 68
BMI-10000 80 | (G-307 42 DOD-T14 7 FT-8 44 H-99 34 HA-108X 24 HVV-1.5 68
BMI-Spl. 80 tCG-308 42 DO-T15 / FT-10 44 H-100 34 HA-113 25 HVV-4 68
BML-400 80 CG-309 42 DO0-T16 7 FT-11 44 H-101 37 HA-114 25 HVV-10 68
BML-1000 80 1C6-310 42 | D01 7 FT-12 44 H-102 37 tHA-130X 24 HVV-25 68
BML-Spl.- 80 fC6-311W 42 | DO-TIB 7 FT-13 44 K-103 37 HA-133 25 HVV-60 68
BPH-50000 76 | (G-312 42 DO-T19 7 FT-14 44 H-104 37 HA-134 25 HVV-150 68
BPH-100000 76 £6-315 42 00-120 7 FT-15 44 H-105 36 HA-135 25 tLAB5 15
BPH-Spl. 76 CG-316 42 | DOI21 ? FT-16 44 H-108 36 | HA-136 25 LAB-10 15
BPM-400 76 | (6-333 26 | DO-T22 7 H-1 13 H-107 36 tHA-137 24 LAB-20 15
BPM-440 6 | C6-422 42 | DO 7 H-2 13 H-108 36 HCA-308 . 25 LBP-10 83
BPM-500 76 | 106-428 42 | DO-T24 7 tH-3 13 H-109 3/ HIT 40 LLP-10 83
BPM-600 6 | Sa-429 42 | D025 7 H-4 13 tH-110W 39 HIT-2 40 LLP-15 83
BPM-750 76 tC6-431 42 | DO-T26 6 H-5 13 H-111W 39 HIT-3 40 LMI-50 81
BPM-800 76 | 06433 26 | DO-T27 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
L5-12
LS-12X
LS-14X

TLS-19
LS-21

LS-25
LS-26
fLS-27
LS-30
LS-30X
LS-31
LS-32
LS-33
LS-34

LS-35
T15-40
LS-47
LS-48
TLS-50
LS-51
LS-52
LS-54
LS-55
LS-56
f15-57
TLS-58
LS-61
T1S-63
LS-65
LS-68
LS-140
LS-141
LS-150
LS-151
LS-666
LS-667
T15-691
T15-692
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

48
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-5
MH-6
MH-T
MH-8
ML-D
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
MNF-1.7
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
MNF-Spl.
MO-.1
MO0-.15
MO-.3
M0-.5
MO-1
MO-2
MO-5
MO-7.5
M0-20
M0-50
MO-100
MQA-1
MQA-2
MQA-3
MOA-4
MOA-5
MQA-6
MQA-7
MQA-8
MQOA-9
MOA-10
MOA-11
MOA-12
MOA-13
MOA-14
MOA-15
MOA-16
MOA-17
MOA-18
MOA-19
MOA-20
MaB-1
MaB-2
MQB-3
MQB-4
MQB-5
MOB-6
MaB-7
mMaB-8
MQB-3
MGQB-10
MaB-11

IMMEDIATE DELIVERY ON ALL ITEMS

62
62
66
66
il
66
66
b6
66
66
66
bb
b6
66
66
66
66
66
66
66
66
66
67
67
67
67
67
67
67
67
67
67
67

INDEX AND NET PRICE LIST
QUANTITY PRICES AVAILABLE ON REQUEST

T MANUFACTURED WHEN ORDERED

TYPE NO. PG
MaB-12 67
MQB-13 67
MQB-14 67
Map-0 66
Map-1 66
Map-2 b6
mMap-3 66
Man-4 66
MaD-5 66
Mab-6 66
Mapn-7 66
MQE-0 67
MAQE-1 67
MQE-2 67
MQE-3 67
MQE-4 b/
MQE-5 67
MQE-6 67
MQE-7 67
MQE-8 67
MQE-9 67
MQE-10 67
MAQE-11 67
MQE-12 67
MQE-13 67
MQE-14 67
MQE-15 67
MQE-16 67
MaL-o 65
MaL-1 65
MaL-2 65
MmaL-3 65
maL-4 63
MaL-5 65
MQaM-2 65
MaM-16 65
MaM-40 b3
MaM-300 65
MQ:-600 65
*MS-1 63
“MS-5 b3
*M3-10 63
*MS-25 63
*MS-50 63
"MS-100 63
MW-.05 63
MW-.10 63
MW-.25 63
MW-.5 b3
MW-.75 63
MW-1 63
MW-1.2 63
MW-2 63
MW-3 63
MW-5 63
MWEF-22 /8
MWF-30 /8
MWF-40 /8
MWF-52.5 /8
MWF-TD 78
MWEF-Spl. 78
N-383A 41
N-584A 41
N-585A 41
N-586A 41
N-58TA 41
N-588A 4]
N-589A 41
N-590A 41
N-391A 41
TN-592A 41
N-593A 4]
N-594A 4]
N-595A 41
N-596A 4l
TN-597A 41
N-398A 4]
N-599A 4]
TN-600A 41
*NV-520 35
*NV-530 35
*NV-720 35
*NV-130 35
*NV-920 35
0-1 18
0-2 18
0-3 18
0-4 18
0-5 18
0-6 18
0-1 18
0-8 18
0-9 18
0-10 18
0-11 18
0-12 18
0-13 18
0-14 18

TYPE NO.

0-15
0-16
0-17
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PF-7
PIL-5
PIL-8
PIL-12
PIL-50
PIL-70
PIL-T5
PIL-850
PIP-1
PIP-2
PIP-3
PIP-4
PIP-5
PIP-6
PIP-1
PIP-8
PIP-9
PIP-10
PIP-11
PIP-12
PIP-100
PIP-SH
PLF-25
PLP-13

PG
18

45
45
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TYPE NO.

fR-105
R-110
R-111
R-112
R-113
R-220

L=

nnnn:'nE“

P nn g
e B
Cad P =i =3

PG

TYPE NO.
*S0-18

s0-2P
50-3P
50-5P
S0-7pP
S0-8P
S0-9P
S0-14P
SO-15P
S0-17P
S0-16P
S0-CH
SRC-10
$5041
350-2
350-3
350-4
$S0-5
S50-6
$50-7
$50-8
350-9
350-10
$S0-1
$80-12
550-13
$50-14
550-15
$S0-16
$50-17
$50-18
550-19
$50-20
§80-21
§50-22
$50-23
$S0-24
$50-25
$50-26
$S0-27
§S0-3P
$S0-5P
§S0-8P
§S0-14P
S50-15P
$50-19P
SS0-20P
S50-21P
$50-22P
$S0-23P
SS0-24P
SS0-25P
§S0-27p
SS0-CH
TGR-425
TGR-595
TGR-795
TGR-935

TGR-1105
TGR-1275
TGR-1445
TGR-1615
TGR-1785
TGR-1955
TGR-2125
TGR-2285
TGR-2465
TGR-2635
TGR-2805
TGR-2975
TGR-3145
TGR-3315

TGR-Spl.
TGT-425
TGT-585
TGT-765
TGT-935

TGT-1105
TGT-1275
TGT-1445
TGT-1615
TGT-1785
TGT-1955
T67-2125
TGT-2295
TGT-2465
TGT-2635
TGT-2805
TGT-2975
T6T-3145
T6T-3315

TGT-Spl.
TMN-.4

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

TYPE NO.

TMN-2.3
TMN-3.0
TMN-3.9
TMN-5.4
TMN-1.35
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-70
TMW-Spl.
TQA-1
TQA-2
TQA-3
TAA-4
TAA-5
TOA-6
TQA-7
TQA-8
TQA-9
TAA-10
TAA-11
TQA-12
TAA-13
TAA-14
TAA-15
TQA-16
TQA-17
TQA-18
TRA-19
TQA-20
TVE-1
TVC-2
TvE-3
TVC-4

TVC-5
TVC-6
TVC-7
TVC-8
TVC-9
TvC-10
TVC-11
TvE-12
Vic-1
VIC-2
ViC-3

ViCc-4
VIC-5
VIC-6
ViC-7
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-784
W-785
W-786
W-187
W-788
W-788
W-780
W-191
1-848
12-849
T2-850
TZ-851
T1-852
t2-853
T2-854
12-855
121-856
T1-851



ARIZONA

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

CALIFORNMNIA
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 Highwa
Los Angeles, California 45
(213) 673-5262

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

COLORADO

" Straube Associates, Inc.

P.O. 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.0O. Box 1509
501 Park Avenue N,
Winter Park, Florida 32789
(305) 647-7407

GEORGIA

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

ILLINDIS

John G. Twist Co.
5222 West Diversey Avenue
Chicago, Illinois 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 TWwX 810-332-1416

Robert 0. Whitesell & Associates, Inc.
3827 South Lafountain Square

Kokomo, Indiana 46901

(317) 453-6868 TWX 810-269-1917

IDWA

Larenz 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) 358-2020 =~ TWX 810-224-4939

Robert 0. Whitesell & Associates, Inc.
Room 214 :
Shepard & Benning El;:lg.
St. Joseph, Michigan 49085
(616) 983-7373 TWX 810-270-3180

MINNESOTA

Northport Engineering, Inc.
2027 Grand Avenue
St. Paul, Minnesota 55105
(612) 698-3841 TWX 910-563-3674

MISSOURI

L. R. Harry & Associates, Inc.
13314 South 71 Highway
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

TWX: 710-581-2722

UTC REPRESENTATIVES

ODHIO
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 Bldg.)
Cleveland, Ohio 44126

(216) 333-2585 TWX 810-421-8521

OKLAHOMA

Vista Engineering, Inc.
7966 East 41st Street
Alistate Bldg.

Tulsa, Oklahoma 74145
(918) 622-1358

OREGON

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

Beaverton, Oregon 97005

UNITED TRANSFORMER COMPANY

pivisioN oF TIRW INC.- 150 VARICK ST., NEW YORK. N.Y. 10013
TELEPHONE: (212) 255-3500 -

(503) 646-1345

PENNSYLVANIA

Robert 0. Whitesell & Associates, Inc.
201 Penn Center Bivd.
Pittsburgh, .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) B29-6448

-

WASHINGTON

N. R. Schultz Compan
305 112th Avenue N.E.
Bellevue, Washington 98004
(206) 454-5224

CABLE: ARLAB






