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VARIABLE INDUCTORS 

PACKAC'.t C Hermetically sealed. Metal encased. Inductance variation controlled by 
adjustment screw on top of case. Range is covered in 900° rotation. Setting is positive. 
TVC is tapped version of HVC, with taps at 30o/o and 50% of total turns. 

ICATIO Oscillators, equalizers, filters, impedance matching, phase inversion, 
tuned circuits, etc. 

RA (.: HVC, TVC + 200% - 70o/o of nominal value. HVV vernier adjustment. Variation 
is + 10% of nominal value. 

MIL ...1P CS To complete MIL-T-27C Specs. Mil type TF4RX20YY. See pages 86, 87. 

Tt: F ATUR r lllLITV At mean inductance, from - 55° C to + 105° C. HVC & 
TVC: ± 1.5%. HVV: + 1°/o . 

NV& & Tl/& VA/llOUCTQll™ 
-WIDE RANGE 

HVV VARIDllCTtJR™ 
-NARROW RANGE 

21 

18 

15 

12 

9 

6 

3 

I 

0 

w UTC HVC S TVC UNITS 
INDUCTANCE CHANGE VS TE MPERATURE 

.. +2 
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" :E t,o - I 

7 vPJ ALl 

v 
I ..... =>:!: 

0 -2 
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DEGREES - CENTIGRADE 

' :s 
L ............. ' 

/ / 4o_, 
17 K 

AIAX A -...... OJ 

HVC-6 

50 100 500 Ill 3K IOK 

2.9 

I!} 2.5 
a: 
z .... 
x 1.9 
I .... 
u z 
.. 1.3 .... 
u 
!) 

FREQUENCY HERTl II/ APPLIED 

..........._ 

MP.X P.OJ 

0 
.7 MEPoN P.OJ 

.I 
.I 

Type 
No. 

HVC-1 

HVC-2 

HVC -3 

HVC-4 

HVC -5 

HVC-6 

HVC-7 

HVC-8 

HVC-9 

H VC-10 

H VC-11 

HVC-12 

MIN P.OJ HVC-6 

I 10 100 
P.PPLI EO VOLTAGE AT 1000 HERTZ 

Tapped 
Type Min 
No. Hys 

TVC-1 .002 

TVC-2 .005 

TVC-3 .011 

TVC-4 .03 

TVC-5 .07 

TVC-6 .2 

TVC-7 .5 

TVC-8 1.1 

TVC-9 3 

TVC-10 7 

TVC-11 

TVC-1 2 

Mean Max ma DCRH 
±203 Hys Hys DC 

.006 .02 JOO .5 

.015 1 .05 60 1.4 

.040 .11 40 3.6 

.1 .3 30 1 8.6 

.25 .7 20 22 

.6 2 15 1 55 

1.5 5 10 141 

4 11 7 360 

10 30 5 950 

25 70 3.5 2220 

60 200 2 5550 

150 500 1.5 I 15.6K 

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

OSCILLATOR TUNED AMPLIFIER 

w UTC "iVV UNITS 
INDUCTAN CE CHANGE VS TEMPERATURE 

.. • 2 
X u 
U o +- t 
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t;o - l 
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- 60 -40 -20 0 20 40 60 BO 100 120 
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6.._..,... :....i._ _ _ _ __. _ __,_ _ _ _ _ _,_____. 
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"' w 
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a: I. 7 
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w 
u 

1.5 ... 
u 
!) 
01.4 
2: -

1.3 
.I 

MAX ADJ 

ADJ 

NIN ADJ 

500 IK 
FREQUENCY HE'IT Z 

HVV-L5 

I 10 
APPLIED VOLTAGE AT 1000 HERTZ 

Type 
No. 

HVV-.006 

HVV-.015 

HVV-.04 

HVV·.1 O 

HVV-.25 

HVV-.6 

HVV· 1.5 

HVV-4 

HVV-10 

HVV-25 

HVV-60 

HVV·l 50 

PHASING 

Min Mean Max ma 
Hys Hys Hys DC 

.0054 .006 .0066 I 200 

.0135 .015 .0165 120 

.036 .04 .044 80 

.09 .10 .1 1 50 

.225 .25 .275 30 

.54 .6 .66 20 

1.35 1.5 1.65 13 

3.6 4 4.4 6 

9 10 11 4.5 

22.5 25 27.5 3 

54 60 I 66 2 

l 135 150 165 1.3 

I I 
DELAY LINE 

5K IOK 

100 

DC Rn 
+ 203 

.44 

1.05 

2.75 

6.80 

17.2 

43 

105 

275 

725 

1770 

4300 

llK 

NV& & HVV 

TV& 

_u _ __, 
JZ 

-{-· f201A. 
+ ____ -fj ___ - : 1· 

' I i 
. r_ .z:-:.---nD•A. 

HVC, TVC, & HVV CASE 

Length .. •.. lVa" 
Width ..... . .. .•.•.•... . %" 
Height * . ... .......... .. .. 
Screws ... ..... . . . . ... 4-40 
Weight .. ..... .... .. .. 2 oz. 

* Height includes adjustment screw 

I . S. PAT. llO. l,lnAt 1,167,411 -----

FILTER EQUALIZER 
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HIGH Q INDUCTORS 

VARIABLE INDUCTORS 

-VIC VAlllDUCTtJll™ -WIDE RANGE 

P K Cl G Rugged die cast case. Induct­
ance variation controlled by set screw in side 
of case. Range is covered in 600° rotation. 
Setting is positive. 

RANGE + 8So/o to - 45o/o of mean value. 

TEMPERATUR STABILITY At mean in­
ductance, from -55°C. to + 105°C. ±3°/o. 

16 
VIC-10 ~l/IJ 4 

12 ~ Oo1 

0 8 
~ 40o1 

MA X 4D.J 
4 

0 .I .5 I 5 10 
FREOllENCY • l<ttz 

1.6 
VIC-10 ---MA)( AOJ 

MEAN llOJ . 
MIN llOJ 

O .1 .5 I 5 10 50 
APPl.IEO VOl.TAGE AT I KHz 

Type 
No. 

VIC-1 I 
VIC-2 J 
VIC·3 I 
VIC-4 1 
VIC-5 
VIC-6 
VIC·7 
VIC-8 
VIC-9 
VIC-10 
VIC· 11 

VIC CASE 

Length .................... l 1X2" 
Width . . . .... . .... 11/4" 
Height . . .. 1 V,, " 
Mounting .... ... 1y,, x 2~2" 
Screws .. . .. .. . .. .. . . . . 4-40 
Cutout . ..... . . ... 1 x 1/2" 
Weight . 51/2 oz. 

Mean 
Hys. 
.0085 
.013 
.021 
.034 
.053 
.084 
.13 
.21 
.34 
.54 
.85 

DC 
Ma 
75 
60 
50 
40 
35 
30 
25 
21 
18 
15 
12 

OCR!! 
-+- 20% 

.9 
I 1.4 
I 2.3 
I 3.5 
I 5.9 

9.2 
15 
24 
36 
57 
90 

• 

Type Mean DC 
No. Hys. Ma 

VIC-12 1.3 I 10 
VIC-1 3 2.2 8 
VIC-14 3.4 7 
VIC· 15 I 5.4 11 6 

' VIC-16 8.5 I 5 
VIC-17 13 4 
VIC-18 21 3.5 
VIC-19 33 I 3 
VIC-20 52 2 
VIC·21 83 1.5 
VIC-22 130 1 

HIGH Q PRECISION INDUCTANCE DECADES 

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

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

C iA CTERISTICS 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. 
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Kttz 
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2~oo1=~o~==:::+=L~~,F=1R 
150"--+--~-+-+-"""""-+~ 

001---+-~L...._ 01-J ~>--+~ I/ AT I HY STEP \ 
5ol----&.L-:.+-;..;..+...;.:..::+-...3i&.~ 

toil o.__ _ __ _._ ..................... __. ...... 
. I . ~ 2 3 5 10 

200 
100 

120 
80 
40 / 

L 

l7 -s 
[Z \ 

01·2 I\ 
AT .4HY STEP ~ 

KHz ·-0 
. I .25 .5 I 2 4 10 20 

100 
80 
60 
40 
20 

0 
. I 

Q 

/ 

.2 

/ "\. 
./ ' 01·4 ~ 
AT 30 HY STE P' 

KHz 

.5 I 1.5 2 

DI CASE 

Length ............................ ........ 4Yl" 
Width ...................................... 4Y,'' 
Height ............. .. ..................... 2Y. '' 
Weight ..................................... 2 lbs. 

Type Induct. Optimum Max • AC ma 
No. Henries Range kHz Q Max. 

Dl-1 10 x .01 I 2-60 200 l 500 

Dl-2 10 x .1 .25-20 200 150 

Dl-3 I 10 x 1 .25-10 200 50 

Dl-4 I 10 x 10 .2·1.5 100 15 

DCRr? 
-+-20% 

145 
233 
370 
580 

I 

950 
I 1530 

2350 
3570 
5820 
9350 
15.4 K 

Volts RMS 
Ins. Test 

500 

500 

500 

500 
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HIGH Q TOROID INDUCTORS 

PACKACING Hermetically sealed. Metal cased, symmetrical 
toroids. 

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

HQA and HQC CASE HQB CASE 

Diameter .............. 1 1~.H 

Height ................ 1~," 

Mounting .............. lY." 
Screws ••.•••.•••••••••.. 6--32 

Length .................. 2Y." 
Width •••................. 1%" 
Height .................. 2V." 
Mounting .. l 1U. x 2'U." 
Screws .................. 6-32 

Cutout ............ u. x 1~," Cutout ............ X6 x 1Ya 11 

Weight ·······-·········5 O.Z. Weight •.••..•.••...... 14 oz. 

• 

TOLERANCE HQA-1 thru 13, HOE: ± 1 o/o @ 1V, 1 kHz. HOA-14 
thru 18, HOB: -+-1°/o @ 1 V, 500Hz. HOC: ±1 % @ 0.1 V, 1 kHz. 

TEMPERATURE STA-BILITY From -55°C to + 105°C. 
HOC: + 1°/o. HOA, HOB, HOE: ± 1.5%. 

HQE CASE 
Length .................. !}{." 
Width ...................... Yi'' 
Height .................. 1~2" 
Mounting ................ %" 
Screws .................. 4·40 
Cutout .............. x, x Yi" 

..,. Weight .............. 1.5 oz. 

TYPICAL Q CURVES 
0 

' V 

/ "' 
L .......... 

L "" 
300..---,.---.---.---.----..--.-~ 150 

120 

90 
Q 

60 7 
v ~ 

25 

20 

15 
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10 

0 

PL I'-.. 0 

" 

~.ol---+~-"7~:=:i-..":-I-~ 
2ool---+-+,J7,,£-+--+-~-I-~ 

Q 1 501----+_,.,c../+.-~--l--l-['\.~-l y [\ 
30 

0 
HQA 

500 1 K 2K 4K BK 15K 30K 

FREQUENCY· HERTZ 

5 / 0 v 
0 

HQ8 

100 200 400 I K 2K 4 K IOK 2()1( 

FREQUENCY- HE RTZ 

IOO·b-..:::...il---+--+--+--+-+~, 
><QC 

50L---!i....-...1.--..J..-....L-._,,.1, ....... _,.J 
4K 61< 10K ?.OK ?illK 50 70 IOOK 

FREOUENCY· HERTZ 

INDUCTANCE VS AC & DC EFFECTS 

I 2 5 10 20 50 100 200 SOD IA 2! 5! 

MILLI AMPERES X.fiiiH 

Type 
No. 

HQA-1 
HQA-2 

HQA-3 
HQA-4 

HQA·5 
HQA·6 

HQA·7 

HQA-8 

HQA·9 
HQA-10 
HQA-11 

HQA-12 

HQA-13 
HQA-14 

HQA-15 

HQA-16 
HQA-17 

HQA-18 

I 

Inductance 
(0 DCl 

5 mhy 
12.5 mhy 
20 mhy 
30 mhy 
50 mhy 
80 mhy 

125 mhy 
200 mhy 
300 mby 

.5 hy 

.75 hy 
1.25 hy 
2 hy 
3 hy 
5 hy 
7.5 hy 

10 hy 
15 hy 

' 

}_ 

"' 
~ 

~k-
-;;.--... -;.. 

-~ 100 
~ -~ 96 
~ 

~ !1 
-:. -TlPIC IL CHU &[ ~ 

f-1 Hl ll Al IMDUt U NCE -z 14 

- 10 
~ VS AC l DC Eltl11110' 
Jf " 11oa'_lYP~UHil I z ... 

u 
:!; I 1 S 10 10 50 100 200 500 IA Zl 5l 
~. 

ma DC OCR n 
Max. ± 20% 

400 .5 
260 1.0 
200 1.8 
160 2.3 
130 3.6 
100 5.8 
85 9.1 
65 15 
50 25 
40 38 . 
35 56 
26 96 
20 154 
16 250 
13 410 
10 615 
9 I 740 
8 1115 

MILLI AM PERES X fiH 

Type 
No. 

HQB-1 

HQB·2 

HQB·3 

HQB-4 

HQB·5 

HQB·6 

HQB-7 

HQB-8 

HQB-9 

HQB-10 

HQB·l 1 

HQB-12 

l 

Inductance 
(0 DCl 

10 mhy 

30 mhy 

70 mhy 

120 mhy 

.5 hy 

1 hy 

2 hy 

3.5 hy 

7.5 hy 

12 hy 

18 hy 

25 hy 

... 
u 

104 

= 100 
~ 

~ 96 
~ 

~ 92 

-x ~I 

_ ao 
z ... 
u · 

~ ..... 

TYPICAl CH AN tE 
~ INITIAL INOUCTANCE 
~VS AC l DC txtl1A110# 

?F "HOC" UNITS 
1 1 1 

~+--~ .::;. 

"" --.:.-
~ ~ ... ... 
~ -',!: -

~ I 2 s 10 ~o so 100 200 soo IA a S! 
·~ 

M ll Ll A M PE~ES X {iii 

ma DC OCR n 
Max. ± 20% 

410 .3 

240 .9 

170 2.2 

120 3.5 

60 15 

41 27 

30 60 

22 100 

16 220 

11 350 

9 475 

8 680 

Type 
No. 

HQC-1 

HQC-2 

HQC·3 

HQC-4 

HQC-5 

Type 
No. 

HQE-1 

HQE-2 

HQE-3 

HQE·4 

HQE-5 

::; 10.~ 
z 
~ 100 
u 

~ 96 -
-z 80 ... 
u 
o< 

" oc ;: 
-;..~ 

'}t-

TYPIC AL CH AN GE 
r INlllA L INDUCT AN CE I-
I- VS ~C 1 QC EXCITATION 

Of "HOE" TYPE UHl1 
__1 __1 __1 _l __1 _I 

... 
C> .... 
.::; 
"' C> -

::'. I 1 5 Io· 10 50 100 200 SOD I! 2~ 5! 

MILLIAMPERES XJ MH 

Inductance 
(0 DCl 

1 mhy 

2.5 mhy 

5 mhy 

10 mhy 

20 mhy 

Inductance 
(0 DCl 

5 mhy 

10 mhy 

50 mhy 

100 mhy 

200 mhy 

ma DC OCR n 
Max. ± 20% 

1350 .26 

850 .5 

600 1.3 

420 3.0 

300 4.7 

ma DC OCR n 
Max. ±20% 

155 1.4 

110 2.5 

50 14 

35 24 

25 53 
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HIGH Q INDUCTORS 

SPECIAL HIGH Q INDUCTORS 
TO YOUR SPECIFICATIONS 

Almost forty years of specialization in high Q coils are reflected 
in the permalloy dust toroid, ferrite, and laminated structu res 
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 

T r 
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12 
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a 
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• 
2 

0 

k 

TIT.!:1" 
I Xl~X.•oo 

7 l\ 
v 

11.. 

" 
J 

f'ftEO\JENCY- KHZ 

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

0 &O •• 
40 01+ 

)2 0 

Qt• 0 

" 0 

• 01-

0 . 

I\ 
CA!f:' ' •&o.a. x lt 

/ 
I/ 

10 

v 
__j_ 

too 
Fft£0UCHCY • KHZ 

' I\ 
IOOO 

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. 

•oo 

• l 20 

160 

80 

0 
I 

0 

l/L 3 15MH Y 

I NOUttOft 

7 -s: 7 CASE 
2·9/16X1- 3/1 6 X2-13/16 I\ 

"' 5 10 50 100 
FA( OUENCY - l( HZ 

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

portion of our production is on special coils to customers 
requirements. The units below illustrate the capabil ities 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 . 

0 

~ " I- l"'"'"' 
l .. bU(.101: 

••• 
, .. 

z 
L v - -

r--1/ElA~ CASE' 1/1& D1A • '!116 

••• 
10 

•• 
•• ~ ' -, 

MOLO(O. 23132 OIA • 112 
....L _i_ -'-
• -C< 0 .. 

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 (1 1/ 16 dia x 9/ 16" long) Grade 4. 
MIL-T-27C. 

Constant 20 millihenries inductor. Inductance variation less 
than 2o/o from 0.1 to 500 V at 100 kHz. Q at 1 volt 100 kHz 
greater than 100. Case size: 1 Ya 0 .0 . x 1 3/ 16" high. 
MIL-T-27C. 

High voltage, constant inductance, tapped inductor. 16 
millihenries, 8 kHz, inductance variation less than 1°/o from 
1 volt to 1600 volts. Q greater than 40 at 1600 volts. Case 
s ize: 3,K6 x 3,K6 x 2~" high. Grade 4, MIL-T-27C. 
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ELECTRIC WAVE FILTERS 

GENERAL INFORMATION ON ELECTRIC WAVE FILTERS 

• 

72 

Almost 40 years of specialization in selective net­
works, from image parameter design to modern network 
synthesis are reflected in the superior performance, 
miniaturization, stability, and reliability of the electric 
wave 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 n1ade. Special 
"custom" designs to customers' speci fications range 
from DC to 30 MHz, from a volume of less than 0.1 
cubic inches to more than 250 cub!c 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 fi lter. 

Rs 

Eg 

Rs 
v--t Fl LTE R r-r--, 

Eg 

Ei 
IL in db = 20 log10 E 

2 

where 

R
5
= Source resistor 

R L = Load resistor 

Eg = Generator voltage-must be maintained constant 
for all measurements. The generator impedance 
should be less than 1 Oo/o of the source impedance. 

E 1 = The load voltage with the filter not in the circuit 

E2 = The load voltage with the filter in the circuit 

Attenuation, the relative transmission loss, is meas­
ured as the ratio of output vo ltage (E2) at the reference 
frequency to the output vo ltage (E3) at the test fre­
quency. 

Attenuation in db = 20 log 1o ~ 
Reference Frequency is that frequency at wh ich the 

insertion loss is measured and to wh ich all attenuation 
measurements are referred. In band pass fi lters, 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, 
whi le 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. 

L 0 W PASS FI LT E R 

~.:....P.:;;.A S::..:S:....::::B.:;;.A N~D::;__~ C U T O F F 

-------1 FREQUENCY 
~oc 
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BAN D PASS FILTER 

PASS BAND 

STOP BAND STOP BAND 

HIG H PASS FILTER 

PASS BAND 

FR EOU ENCY !.-------

~DC 

ST OP BAND 

Input Impedance Z In is the impedance looking into 
the fi lter's input terminals wi th the filter properly loaded 
at the output termin als. 

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

Neither ot 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 inpu ts or outputs, shou ld be so speci­
fied in order to obtain un its whose stop band imped­
ances are high and thus have min imal effect on each 
other. For instance. adjacent TGT's (telegraph trans­
mit1ing filters) may be paralleled on their outputs and 
adjacent TGR's (telegraph receiving fi lters) 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 ri pple 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 specia l designs the follow ing 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 requ irements such as phase matching, insertion 
loss matching, or attenuation matching between units, 
envelope delay distortion, return loss limits, etc. 

• 

ELECTRIC WAVE FILTERS 

Since fi lters usually contain many precisely adjusted 
elements and are used in critical appl ications where 
continued rel iable performance is a necessity, all UTC 
fi lters, 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 fi lters, 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 wou ld 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 w ill result in an attenuation 
characteristic flat w ithin 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 
(wh ich 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, variati ons of +20°/o 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 
Vo lt 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 
rel iability 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 
avai lable for ful l engineering discussion, sampling, and 
large quantity production to meet special requ irements. 
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Type 
No. 

MNF 
MNF 
MWF 
TMN 
TMN 
TMW 
BPM 
BPH 
FBH 
FBH 
BM I 
BMI 
BTI 
BML 
TGT 
TGR 
LBP 
PLP 

Type 
No. 

BPM 
LBP 

Type 
No. 

LPM 
LPM 
FLH 
FLH 
FLL 
FLL 
LMI 
LMI 
LML 
LLP 
PLF 

Type 
No. 

HPM 
FHH 
HMI 
HML 

STANDARD ELECTRIC WAVE FILTER SELECTION GUIDE 

Center 
Freq 

Range 

400 Hz to 5.4 kHz 
7.35 kHz to 70 kHz 
22 kHz to 70 kHz 
400 Hz to l.7 kHz 
2.3 kHz to 70 kHz 
22 kHz to 70 kHz 
400 Hz to 20 kHz 
50 kHz to 100 kHz 
l.SkHz 
15 kHz 
30 Hz to 50 Hz 
60 H.z. to 10 kHz 
60 Hz to 120 Hz 
400 Hz to 1 kHz 
425 Hz to 3315 Hz 
425 Hz to 3315 Hz 
10 Hz 
400 Hz 

Band 
Width 

± 7.53 
± 7.53 
± 153 
± 7.53 
± 7.53 
tl: 153 
+ 33 
± 53 
l octave 
1 octave 
± 33 
± 33 
± 33 
± 33 
± 42.5 Hz 
± 42.5 Hz 
± 43 
± 25 Hz 

Source 
(Ohms) 

lOK 
lOK 
lOK 
lOOK 
lOOK 
lOOK 
lOK 
500 
lOK 
lOK 
lOK 
lOK 
lOK 
500 
600 
600 
lOK 
115 V line 

BAND PASS 

Load 
(Ohms) 

lOK 
lOK 
lOK 
lOOK 
lOOK 
lOOK 
lOK or Grid 
500 
lOK 
lOK 
Grid 
Grid 
lOK 
Grid 
600 
600 
lOK or 3.3 Meg 
1000 

MIL 
Grade 

7 
7 
7 
4 
4 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 

Operating 
Temp Range 

- ss0 c to + 105°C 
- ss0 c to + lOS°C 
- ss0 c to + 1os0 c 
- ss0 c to + 105°C 
- ss0 c to + 105°C 
- 55°C to + 105°C 
- 55°C to + 105°C 
- ss0 c to + 105°C 
- ss0 c to + 1os0 c 
- 55°C to + lOS°C 
- 55°C to +1os0 c 
- 55°C to + 1os0 c 
- 55°C to +105°C 
- 55°C to + 105°C 
- 55°C to + 85°C 
- ss0 c to + 85°C 
- ss0 c to + 105°C 
- 55°C to + 1os0 c 

BAND REJECT 

Size 

l3/i5 sq x Yz " h 
23132 sq x Yz " h 
23h2 sq x Yz • h 
11/16 x 19132 x 2" h 
2%2 sq x l Ya " h 
2%2 sq x 1 Ya • h 
Y. sq x lYa " h 
Y. ~ xlYa .. h 
1Yzx2xl!z" h 
lY. sq x Ys" h 
13/i& x l11/i6 x 2Yz " h 
l 3/i5 x l 11/i6 x l % .. h 
l3/i6 x 111/i6 x 1% 11 h 
13/16 x l 1Y16 x lYs" h 
1Yz sqx2Yz " h 
~ sq x 4Y. • h 
21/i& X 2'll6 X 2Yz II h 
311/ 16 X 45!t6 X 4Yz II h 

Freq 
Range 

Source 
(Ohms) 

Load MIL Operating 
Temp Range 

I 

400 Hz to 20 kHz 
10 Hz 

Cuton 
Freq 

Range 

6 kHz to 15 kHz 
200 Hz to 5 kHz 
600 Hz 
5 kHz 
3.5 kHz to 18 kHz 
50 kHz 
150 Hz to 10 kHz 
50 Hz to 100 Hz 
500 Hz to 12 kHz 
10 Hz to 15 Hz 
425 Hz 

Cuton 
Freq 

Range 

500 Hz to 4 kHz 
200 Hz 
50 Hz to 3 kHz 
40 Hz to 1 kHz 

(Ohms) Grade 

lOK 
lOK 

Source 
& Load 
(Ohms) 

lOK 
lOK 
lOK 
lOK 
600 
600 
lOK 
lOK 
600 
lOOK 
115 V line 
soon Load 

Source & 
Load 

(Ohms) 

lOK 
lOK 
lOK 
600 

lOK 
SOK 

I 

Grade 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 

MIL 
Grade 

6 
6 
6 
6 

6 
6 

-ss0 c to +1os<>c 
-ss0 c to + 1os0 c 

LOW PASS 

Operating 
Temp Range 

- ss0 c to +1os0 c 
- 55°C to + 1os0 c 
-55°C to + 1os0 c 
- 55°C to + 1os0 c 
- 55°C to + 1os0 c 
- ss0 c to + 105°C 
- 55°C to + 105°C 
- ss0 c to + 1os0 c 
-ss0 c to + 105°C 
- ss0 c to + 1os0 c 
- 55°c to +1os0 c 

HIGH PASS 

Operatinc 
Temp Rance 

- 55°C to + lOS°C 
- ss0 c to + 105°C 
- 55°C to + 1os0 c 
- ss0 c to +1os0 c 

Size 

Y. sq x lYsp h 
21/i& x 2'll& x 2Yz. h 

Size 

% sq x lYa • h 
1 sq x l Ys" h 
2 sq x Yz" h 
1Yz x2xYs" h 
2 sq X Yz N h 
lYz x 2 x Ya" h 
13/,, x lllft& x 1%" h 
13/i& x 111/i& x 2Yz" h 
13/i, x l11/i6 x 2Yz " h 
21/16 x 2'll6 x 3Ya" h 
4o/16 x 5Y1& x 51/z N h 

Size 

lxlxlYa" h 
2 sq X Yz II h 
13/i& x 111/i& x 2Yz " h 
} 3ft6 x 111/16 x 2Yz" h 

Weight Page 

1 oz 78 
Y3 oz 78 
Y3 oz 78 
3.5 oz 78 
1.2 oz 78 
1.2 oz 78 
l oz 76 
l oz 76 
2.2 oz 75 
1 oz 75 
9 oz 80 
6 oz 80 
6 oz 80 
6 oz 80 
8 oz 79 
15 oz 79 
lY. lbs 83 
6Yz lbs 83 

Weight Page 

1 oz 76 
1 Y. lbs 83 

Weight Page 

1 oz 77 
2Y. oz 77 
2Yz oz 75 
2 oz 75 
2Yz oz 75 
2 oz 75 
6 oz 81 
9 oz 81 
9 oz 81 
1 Yz lbs 83 
10 lbs 83 

Weight Page 

2Y. oz 77 
2Yz oz 75 
9 oz 82 
9 oz 82 
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ELECTRIC WAVE FILTERS 

TM 

FL.A:I•S - LOW PASS, BAND PASS, HIGH PASS 

P t · GI Flat metal case. Shielded to reduce hum 
pick-up. Hermetically sealed. Straight pin terminals. 

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

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

0 

III IO 
0 
I 
w 
VJ 20 
z 
0 
Q.. 

VJ 30 
w 
a:: 

4 0 

Type 
No. 

FLH-600 
FLL-3500 

FLH-5000 
FLL-18000 
FLL-50000 

Type 
No. 

FBH-l 
FBH-10 

Type 
No. 

FHH-200 

,.... 
~ 

w 
V) 
<( 
(J 

q , 
Cl. ... 
~ 

0 
0 

"' I 

J: 
J: ... 

Source 
& Load o 

lOK 
600 
lOK 

600 
600 

Source 

LOW PASS 

Mil Type FR6RX11 YYl 

Pass Band db I (less than 1 ) (3 ± 1 ) Stop Band 
DC to 450 Hz l 600 Hz 40 db above 800 Hz 
DC to 3 kHz l 3.5 kHz 40 db above4.5 kHz 

DC to 4.2 kHz 5 kHz 43 db above 6.4 kHz 

I DC to 15 kHz 18 kHz 43 db above23 kHz 

DC to 42 kHz l 50 kHz 43 db above 64 kHz 

BROAD BAND PASS 

Mil Type FR6RX22YY1 
Stop Bands 

Pass Band (more than 36 db) 

Case 
FP-A 
FP-A 
FP-B 
FP-A 
FP-B 

& Load n (less than 3 db) Below Above Case 
lOK 

lOK 

Source 
& Load o 

10 K 

1 kHz to·2 kHz .5 kHz 
10 kHz to 20 kHz I 5 kHz 

HIGH PASS 

Mil Type FR6RX33YY1 

Pass Band db I (less than 1 ) (3 ± 1 ) 

4 kHz FP-C 
40 kHz FP-D 

Stop Band I Case 
300 Hz & above l 200 Hz 40 db below 140 Hz FP-A 

' """" """" .,, .,, .... r 
i-~ r r ~ 

:i: I • 
' .... 

"' "' <JI 0 0 0 0 0 0 t- 0 
~ - ~ .,, ... .,, 

"O .., ..., 
' ' • ,,. ,,. ..... a> 
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C/I C/I "' ,., ,., 

- 1- ': - _. 
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..... 
r 
r 

I -a> 
0 
0 
0 
~ .... .., 

I ,,. 
n ,,. 
C/I ,., 
_. 

.I .2 .5 1.0 2.0 5.0 10 20 

FREQUENC Y -KHZ 

"I 

..... 
r 
r 

I 
<JI 
0 
0 
0 
0 -.,, .., 
' a> 

n ,,. 
C/I ,., -

50 100 

co 

0 

10 

'? 20 
w 
VJ 
z30 
0 

g,40 
w 
a:: 50 

60 l 
7 

• 
~IN OUT$ 

+ 

-<;>c CASE<$) 

FP-A i HIGH; WTl 2.~ OZ 

I, -<l>1N our-<;> 
-IN CD + - . 
~ ~C CASE<;l-

FP-8 
;H1GH ; wr : 2oz 

~+ 01N OUT0 

~ 0C CASE0 

FP-C ! HIGH; WT: 2 . .2 OZ 

r;::.:·~ 
0 0 
IN OUT 

+ 
C CASE 
0 0 

FP -0 
j HIGH; WT: 1. 1 OZ 

-1\ 

V1~ ~ 
' ~ t> 

(.> 
,... 
-1\ 

t:l. "1) 

~ • 

\J 
0 - ('> • 

~ ~ ff ~ 
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_L .\. 
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ELECTRIC WAVE FILTERS 

MINIATURE FILTERS-BAND PASS, HIGH PASS, LOW PASS 

• 

76 

• 0 
• 
"' .. 
" 

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

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

I E BAND PAS! APP l IONS 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 ohm• or grid. 
Grid output gives 2:1 gain. 
NOTE: Special BPM fil ters with center frequency of 30 
kHz to 200kHz are available with 10,000 ohms load 
on ly, these have three terminals. 
BPH's 500 ohms source and load 

Type No. 
BPM-400 
BPM-440 
BP M-500 
BPM-600 
BPM-750 
BPM-800 
BPM-1000 
BPM-1200 
BPM-1500 
BPM-1600 
BPM-1800 
BPM-2000 
BPM-2500 
BPM-3000 
BPM-3200 
BPM -4000 
BPM-4800 
BPM-5000 
BPM-6000 
BPM-6400 
BPM-8000 
BPM-1 0000 
BPM-20000 

BPH-50000 
BPH-100000 

- IO 

0 
0 .. 
• 

- 20 " .. .. 

I 

I 
I 

Center 
Frequency 

( Hz) 
400 
440 
500 
600 
750 
800 

1000 
1200 
1500 
1600 
1800 
2000 
2500 
3000 
3200 
4000 
4800 
5000 
6000 
6400 
8000 

10000 
20000 

50000 
100000 

Pass Band Stop Band 
(less than 2 db) (more than 35 db) 

(Hz) Below ( Hz) Above (Hz) 
388-412 200 I 800 
427-453 220 I 880 
485-515 250 f 1000 
582-618 300 • 1200 ' 727-773 375 ' 1500 
776-824 400 _!_ 1600 
970-1030 500 J_ 2000 

1164-1236 600 J 2400 
1455-1545 750 I 3000 
1552-1648 800 l 3200 
1746-1854 900 --:- 3600 
1940-2060 1000 I 4000 
2425-2575 1250 T 5000 
2910-3090 1500 • 6000 • 3104-3296 1600 I 6400 _J_ 

3880-4120 2000 i 8000 
4656-4944 2400 I 9600 

_L 

4850-5150 2500 l 10000 
5820-6180 3000 I 12000 

-'-

6208-6592 3200 12800 
7760-8240 4000 I 16000 
9700-10300 5000 l 20000 

19400-20600 10000 I 40000 
_L 

(less than 3 db) (more than 40 db) 
47500-52500 25000 100000 
95000-105000 50000 • 200000 

0 

0 
0 
0 

§ 0 
2 

" ' • z: 

" :. .. • 
• 

l • 

~ r -» 

-~1..--L~___,jL.--M.~--~..lo...ME~-'--..al 1 11 \ ~ 
l OO 200 800 0000 2000 5000 IOOOO 20 50 100 zoo 500 

HERTZ KILOHERTZ 

IOKO 

4 3 

-- F IG.A 

c 
~ 
0 -

CON NECTIONS 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. 
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TYPICAL BA ND REJ ECT RESPONSES 

BAND PASS 
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ELECTRIC WAVE FILTERS 

MINIFIL1'ER1
"' SERIES 

Type No. 

HPM-50"0 

HPM-1000 

HPM-1500 

HPM-4000 

-

HPM and LPM 
case (MIL AG) 

1 x 1 x 1%" 
Weight ...... 2X oz. 

HIGH PASS 

MIL TYPE FR6RX33AG1 
HPM 1 OK ohms source and load 

Pass Band 
(less than 6 db) Stop Band 
( Hz) & above min db @ (Hz) 

500 I 30 
I 

333 
40 250 

I 
; 

1000 30 I 667 I 
40 , 500 

I 1500 I 30 1005 
40 750 

, 4000 I 30 2680 
40 2000 

T YPICAL NORMALIZED HPM RESPONSE 

• 2 .3 . 4 • 5 ,6 .7 .8 .9 I 2 3 4 5 

al 
Q 

0 

10 

• 20 w 
Cl) 
z 
0 
CL 
Cl) 30 ..... 
a: 

40 

50 "' 
v 

ll 

f' I Fie 
I ., 

0.5 .67 1.0 5 
FREQUENCY F/ Fc 

BPH and BPM case 
• LPM·SOOO or hi1her 

(MIL AF) 
% x % x l~" 

Weight .......... 1 oz. 

LOW PASS 

LPM's BELOW 6000 MIL TYPE FR6RX11 AG1 
LPM-6000 & ABOVE MIL TYPE FR6RX11AF1 

All LPM's 10K ohms source and load 

Type No. 
LPM·200 I 
LPM-300 I 
LPM -500 

1 
LPM-1000 

LPM-1500 

LPM-2000 I 
LPM-3000 I 
LPM-5000 I 
LPM-6000 

LP M-8000 I 
LPM-1 0000 I 
LPM-15000 I 

Pass Band 
(less than 6 db) 

DC to : ( Hz) 
200 

300 

500 

1000 

1500 

2000 

3000 
I 

5000 I 
6000 I 
8000 I 

10000 I 

15000 
t 

Stop Band 
min db @ ( Hz) 
30 300 
40 • 400 
30 450 
40 600 
30 750 
40 1000 

_i 

30 
40 
30 
40 
30 
40 
30 
40 
30 
40 
30 
40 
30 
40 
30 
40 
30 
40 

f 
I 

' T 

1500 
2000 
2250 
3000 
3000 
4000 
4500 
6000 

9000 I 
12000 
12000 
16000 
15000 I 

, 20000 
I 22500 
: 30000 

TYPICAL NORMALIZED LPM RESPONSE 

. 2 .3 .4 .5 .6 .7 .8 .9 I 2 3 4 

al 
Q 

• w 

0 

10 

20 

~ 30 
~ 
Cl) 
w 
a: 40 

50 

60 
.2 

' I 

rm 

~ 

~ 

I.() 1. 5 2 
FREQUENCY F/ Fc 

Mil 
Case 
AG 

AG 

AG 

AG 

AG 

AG 

AG 

AG 

AF 

AF 

AF 

AF 
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TELEMETERING BAND PASS FILTERS 

AC AGING All hermetically sealed. MNF and MWF 
units metal cased, epoxy terminal board with pin termi­
nals. TMN and TMW units metal cased with plug-in 4 
pin header for Winchester M4S-LS socket. 
NOTES The low potential connections (2 & 3 on 
MNF & MWF, B & C on TMN & TMW) are brought 
out to individual terminals so that input and output may 
be used at different DC potentials if desired. 

1'EIE·. 

~NF-7 .35 thru 
MWF-70 

2l1J 2" Sq. x V2" high 
Weight. ,. VJ oz. 

:l*ER™ 

MNF-.4 thru 
MNF-5.4 

l l/1 0" Sq. x l/ 2" high 
Weight 1 oz. 

0 
(/) 

,,. 
~· 

ft) I~ -

/ 

~ 

MIL SPECS All to complete MIL-F-18327C Specs. 
MNF and MWF : FR7RX22ZZ1 . TMN and TMW 
FR4RX22YY1 . See pages 86, 87. 

IM £DANCES MNF and MWF 1 OK ohms source 
and load. TMN and TMW 100K ohms source and load. 

SPECIALS MNF and MWF filters can be obtained 
with special center frequencies from 400 Hz to 200 kHz. 

~ t,-i;-i,..--• I 

f 1 
1 

i 

J • 

-+-+t+-+-

..l 
I 

• 2 
"I 

/ 

t 

TMN-2.3 thru 
TMW-70 

2~2x2%2Xl%" 
Weight.... 1.2 oz. 

Leads: .025 Dia. x l " ; type N-2, Gold Plated Nickel, MIL-STD-1276 

TMN·.4 thru 
TMN-1.7 
1x,x1~1x2" 

Weight •.... 3.5 oz. 

TYPICAL NORMALIZED MNF, T MN RESPONSE TYPICAL NORMALIZED MWF, T M'N RESPONSE 
, 3 .4 .5 .6 .7 .8 .9 I 2 3 .3 .4 .5 .6 .7 .8 .9 I 2 3 

o iw+&JmrirrnTTTI1TITI~l llrnlll 0 

~ IHnl 
10 

Type 
Ho. 

MHF·.4 
MHF·.56 
MHF-.73 -

Center 
Frequency 

(kHz) 

.4 

.56 

.73 

Type 
Ho. 

- • MHF 14 5 
MHF-22 
MHF-30 

Center 
Frequency 

(kHz) 

14 5 . 
22 
30 

i20 ~-t--t--t-~ ~ 

~ 30 ~-r--r--t--p+-++++HH-ttttti+tt 
a: 

CD 

<;> 20 
w 
V> 
z 

~30 

MHF-.96 .96 
MHF· 1.3 1.3 
MHF-1.7 1.7 

MHF-40 40 
MHF-52.5 52.5 
MHF-70 70 

40 1---+-+-ll-+-H-t+t-H-t\ mH-Hl-1-ttffi 

w 
a: 

40 

v II" 

J 

) 
v Fe ~ l [F I 

50 50 
.58 .ts 1.2s 1.1s 

.925 1.075 
FREQUENCY F/Fc 

I() "' \l"l Ill 
"."? O <i NO ONO 
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0 
Q. 
<JI 
w 
a: 

J_ 

• 

.i 

2.5 

l\ .l 

MWF-22 
MWF-30 
MWF-40 

MNF-2_.3_ f _2_.3_ 
MHF·3.0 . 3.0 
MHF-3.9 I 3.9 __ ,.__ __ 
MHF-5.4 5.4 
MHF-7 .35 7 .35 MWF-52.5 
MHF-10.5 10.5 MWF-70 

ATTENUATIO N CHART 
Pass Band 

Width 

22 
30 
40 
52.5 
70 

Type 
Ho. 

(less than 
3 db) Stop Band 

MHF ± 7\.1 3 , 15 db min @; +253 
40 db min @ 1.75 Fe 

.58 Fe 
MWF ± 153 15 db min @ ± 503 

40 db min @ 2.5 Fe 
.4 Fe 

TMN ~ ± 7\.13 same as MNF 
TM W ± 153 same as MWF 

.2 . 3 .4 6 8 I 2 34 68 IO 20 30 40 60 80 100 
40 

10 20 30 40 60 80 IOO 200 
KILOHERT l KILOHERTZ 

NOTE: TMN curves are equivalent to MNF's of simi lar frequency. 
Li kewise, 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. 

I\ IL SPECS To complete MIL-F-1 8327C 
Specs. Mi l Type FR6QX22YY1 . See pages 
86, 87. 

IMPEDANCE 600 ohms source and load. 

Types 

Pass Band Width 
(less than 3 db) 

( Hz) 

Stop Band Width 
Min db @( Hz) 

from Fe 
Transmitting Types 

TGT 
Receiving Types 

TGR 

± 42.5 

± 42.5 

16 @ ± 170 

30 @ ± 170 

TRANSMITTING FILTERS 

Type 
No. 

Center 
Frequency 

(Hzl 
TGT-425 425 
TGT-595 595 
TGT-765 765 
TGT-935 935 
TGT-1105 1105 
TGT-1275 1275 
TGT-1445 1445 
TGT-1615 1615 
TGT-1785 1785 

Center 
Type Frequency 
No. (HZ) 

TGT-1955 1955 
TGT-2125 2125 
TGT-2295 2295 
TGT-2465 2465 
TGT-2635 2635 
TGT-2805 2805 
TGT-2975 2975 
TGT-3145 3145 
TGT-3315 3315 

~- iJ"@) 
I @) 

@> -

TGT CASE 
l Yt x l Ya x 2!4"' 

Mtg ..... 1.){6 x l .){6" 
Screws .......... 6-32 
Weight. ......... 8 oz. 

~@~@ 
TGR CASE 

l Y, x l Ya x 4~" 
Mtg ..... 1.){, X 1.){.'1 

Screws .......... 6-32 
Weight ........ 15 oz. 

RECEIVING FILTERS 

Type 
No. 

Center 
Frequency 

(Hzl 
TGR-425 425 
TGR-595 595 
TGR-765 765 
TGR-935 935 
TGR-11 OS I 1105 
TGR-1275 1275 
TGR-1445 1445 
TGR-1615 1615 
TGR-1785 1785 

Type 
No. 

Center 
Frequency 

(Hzl 
TGR-1955 1955 
TGR-2125 2125 
TGR-2295 2295 
TGR-2465 2465 
TGR-2635 2635 
TGR-2805 2805 
TGR-2975 2975 
TGR-3145 3145 
TGR-3315 3315 

V") .r> \() If') \() \(") \I') \(") \() t.n U") II) I() IO 
~ lf> ~ \()o~ v -~ ~N ~~~ o ~~ ­
N~~ ~ - N v~ ~m - N v ~ m ~ - ~ 
¢~~ ~ -- - - -- ~NNNNN ~ ~ 

tlltt t ll ltltt tt t t t 
~~~ ~ ~ ~ ~ ~~ ~r r ~ ~~~ r ~ 

~~~~~~~~~~~~~~ ~ ~~~ 
rr rr~rr~rr rr r~rr ~~ o.---. ........................... ......, ................. rr ..... r111n--~-. 

TYPICAL 
RESPONSE 

CURVES 

• 

KILOHERTZ 

m 
0 10 t---+--

1 

"' I/) 

z 20 t---t-
0 
a.. 
I/) 

~ 30.--,,..... 

40 L-L...1:U......&.JLLL...&....1.U...a.... u...J~ UL.L..L.ILL...L.~~ 
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ELECTRIC WAVE FILTERS 

FILTERS-BAND PASS-STANDARD INTERSTAGE and LINE 

• 

80 

P CK.AGING Hermetically sealed. Metal case. Spe­
cially shielded to reduce hum pickup. 

IL 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. 
N TE 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 
HMl-200 in tandem with the LMl-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 5· kHz. See pages 
81 and 82 for LMI , LML , HML and HMI units. 

MIL TYPE FR6RX22YY1 

Type No. Source n Load n Gain 
BMI I lOK Grid 2:1 
BM L 500/600 Grid 9:1 
BTI lOK lOK -

Center Pass Band Stop Band 
Frequency (less than 2 db) 

Type No. (Hz) ( Hz) Below (Hz) Above (Hz) 
(more than 35 db) 

BMl-30 30 29.1-30.9 15 _l 60 
BMl-50 50 48.5-51.5 25 ! 100 

(more than 40 db) 
BMl-60 60 58.2-61.8 30 120 
BM l-90 90 87.0-93.0 45 : 180 
BMl-100 I 100 97.0-103 50 I 200 
BMl-120 I 120 116.4-123.6 60 I 240 
B Ml-150 I 150 145.5- 154.5 75 1 300 
BMl -200 200 194-206 100 i 400 
BMl-240 240 233-247 120 T 480 
BMl-300 300 291-309 150 l 600 
B Ml-400 400 388-412 200 I 800 
B Ml -500 500 485-515 250 I 1000 
BMl-750 750 727.5-772.5 3f5 T 1500 
BM l-800 800 776-824 400 I 1600 
BMl-1000 1000 970-1030 500 l 2000 
BMl-1500 1500 1455-1545 750 3000 
BMl -2000 2000 

• 
1940-2060 

I 
1000 I 4000 

BMl -3000 3000 2910-3090 1500 I 6000 
i' B Ml-4000 4000 3880-4120 2000 8000 _l_ 

B Ml-5000 5000 4850-5150 2500 i 10000 
BM l-10000 10000 9700-10300 5000 J 20000 
BML-400 400 388-412 200 I 800 _:_ 

BML-1000 1000 970-1030 500 _i 2000 
(more thln 35 db) 

BTl-60 60 58.2-61.8 30 120 
BTl · 100 100 97.0-103 50 I 

..L. 
200 

BTl-120 120 116.4-123.6 60 240 

0 

-10 

.,, -..J " .... CD 

CD - -zo .., 
.... 
Q 

-30 

FILTER CASE M 

Ba,se ...................................... lK, x l '}(," 
Mtg ........................................... ~ x 1 ~" 
Mtg. Studs (stainless) .................. 6-32 
Cutout ......................................... Y," dia. 
Height .............................................. 1%'' 
Weight ............................................ 6 oz. 

=~1:~8 } ........................ 21f.2" h., wt. 9 oz. 

TYPICAL NORMALIZED BMI, BML, BT I RESPONSE 
.3 .4 .5 .6 .7 .8.9 I 2 3 

(D 
0 

0 

10 

. 20 ... .,, 
z 
0 
Q. 
.,, 30 ... 
a: 

40 

50 ~ 

[AI 111111 

HHW 

~ 
~ 

I Fe! 

'.IL I 0.5 .97 l.03 2 
FREQUENCY F/Fc 

~ . 
• 
i 

. § ! 
.;. ~ 
~ 

-~L-L...,lo..IL-l.....1-...L-L>L-L...t:-LJL..A-

30 '° 80 JOO 200 )00 '°° 2 ) 4 &8 10 20 
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ELECTRIC WAVE FILTERS 

FILTERS-LOW PASS-STANDARD INTERSTAGE and LINE 

PACKAGING Hermetically sealed. Metal encased. 
Specially shielded to reduce hum pickup. 
MIL SPECS To complete MIL-F-18327C Specs. Mil 
type FR6RX11 YY1. See pages 86, 87. 
SPE«:;IALS 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 . 

Type No. 
LMl-50 

LMl-100 

LMl-150 . 

LMl-200 

LMl -400 

LMl-500 

LMl-800 

LMl-1000 

LMl-1500 

LMl -2000 

LMl·2500 

LMl-3000 

LMl-4000 

LMl-5000 

LMl -10000 

LML-500 

LML·1000 

LML-1500 

LML-2000 

LML-2500 

LML-3000 

LML-4000 

LML-8000 

LML-10000 

LML-12000 

I 

Pass Band 
(less than 6 db) 

DC to: (Hz) 
50 

100 

150 

200 

400 

500 

800 

1000 

1500 

2000 

2500 

3000 

4000 

5000 

10000 

500 

1000 

1500 

2000 

2500 

3000 

4000 

8000 

10000 

12000 

Stop Band 
min. db @ (Hz) 

30 I 75 
40 I 100 
30 : 150 
40 I 200 
35 ; 225 
40 300 j 
35 I 300 
40 1 400 
35 i 600 
40 800 ..l 
35 I 750 
40 J 1000 
35 I 1200 
40 l 1600 
35 l 1500 
40 I 2000 
35 T 2250 
40 I 3000 I 

35 I 3000 
40 I 4000 I 

35 1 3750 
40 I 5000 I 

35 : 4500 
40 l 6000 
35 I 6000 
40 I 8000 
35 I 7500 
40 l 10000 
35 I 15000 
40 l 20000 
35 I 750 
40 I 1000 I 

35 I 1500 
40 l 2000 
35 I 2250 
40 l 3000 
35 I 3000 
40 _l 4000 
35 I 3750 
40 I 5000 . 
35 l 4500 
40 l 6000 
35 I 6000 
40 l 8000 
35 i 12000 
40 I 16000 
35 i 15000 
40 l 20000 
35 1 18000 
40 l 24000 

FILTER CASE M 

Base ................ ... ................... l~, x 11){/' 
Mtg . .......... ................... ............. ~ x 1 )4" 
Mtg. Studs (stainless) .. ... ............. 6-32 
Cutout ............ ............ ................ Ya" d ia. 
Height, LM I ...................................... 1 Y." 
Height, LML .................................... 2Yz'' 
Weight .......... ............... ... 6 oz. and 9 oz. 
LMI 50 & 100 ........... 2Yz" h., wt. 9 oz. 

MIL TYPE FR6RX11YY1 

Type Source n Load n 

I I 500/600 
LMI lOK lOK 

500/600 LML 

T YPICAL NORMALIZED LMI, LML RESPONSE 
. 2 . 3 .4 . 5 .6 .7 .8.9 I 2 3 4 

CD 
0 
• w 

0 

10 

20 

~ 30 
0 
a.. 
(I) 

w 
Ir 4 0 

50 

6 0 

I 

1)J 

Ii 
IF ~ 

. 2 1.0 1.5 2 
FREQUENCY F/Fc 

t~ 
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ELECTRIC WAVE FILTERS 

FILTERS-HIGH PASS-STANDARD INTERSTAGE and LINE 

• 

82 

ACKAG ING 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 . 

SPECIAL HMI units avai lable from 30 Hz to 25 kHz, 
for frequency above 500 Hz, smaller size and weight 
can be obtained by selecting HPM units (see page 77). 
HML units available from 30 Hz to 100 kHz. 

Type No. 

HMl-50 

HMl-100 

HMl·200 

HMl-300 

H Ml-400 

HMl-500 

HM l-800 

HM l-1000 

HMl-2000 

HM l-3000 

HML-40 

HML-200 

H Ml -300 

HML-500 

HML-1000 

Pass Band 
(less than 6 db) 
(Hz) & Above 

I 50 I 
100 

200 

300 

400 

500 I 
800 

1000 

2000 

3000 

40 

200 

300 

500 

1000 

Stop Band 
min. db @( Hz) 

30 I 33.4 
40 25.0 
35 66.7 
40 50.0 
35 133 
40 100 

35 200 
40 150 
35 267 
40 200 

35 333 
40 250 

35 533 
40 I 400 
35 667 
40 500 

35 1333 
40 1000 
35 2000 
40 1500 

30 26.8 
40 20.0 
35 133 
40 100 

35 200 
40 150 

35 333 
40 250 

35 667 
40 500 

FILTER CASE M 

Base ...................................... 1)(, x i 1.l{•" 

Mtg ............... ...... .. .. .................. % x lY.'' 

Mtg. Studs (stainless) .................. 6-32 

Cutout ........................................ Ya'' d ia. 

Height, HMI , HML ................. ......... 2Y," 

Weight ............................................ 9 oz. 

Type Source load 

HM I I lOK n I lOK o 
HML 500/600 n I 500/600 n 

TYPICAL NORMALIZE:O HMI ,HML RESPONSE 

. 2 • 3 .4 . 5 .6 .7 .8.9 I 2 3 4 5 

Ill 
0 

0 

10 

• 20 
w 
(/) 

z 
~ 
(/) 30 
w 
a: 

40 

50 / 

tr 

-N Fe 
I 

0.5 .67 1.0 5 
FREQUENCY F/Fc 



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. 

10 Hz BAND PASS or BAND REJECT FILTER 

4 • IO 20 5 - "l'C!"TTTI0~_,20 
o o.- I r1ll 

• 0 10 
' .. .. 
zio 
0 .. .. 
"'30 .. 

4 0 [) 

_l 

-\ 
FREQUENCY HZ 

:: 10 f-++- ++-i--1 

' .. 
: 20 l-Hf+-t+J-4-4 
0 .. 
: SOl-H,+ .. 

4 0 ........... u...u..__.__, 
FREQUENCY Hl 

Base 2),{, x 2o/i," 
Mtg. l M, x l ' J{," 

MIL FB CASE .. 
0 

.. 
a'" 
i .. 
u • •• .. 
.. 

•• 

LOW PASS FILTERS 

MIL FA CASE 
''~' flllOlfw•wt» \.L" tlfV'CO!l!C .. ~· .) .. ,, .... , , • . ' 

I tr-If' ... , 

' ... Q&.-t <l( •••• , I 
Mtg. Stud 6-32 x ~ 
Height . .. . . . 21/2" Base 2 1/ 16 x 2 5/ 16"; Height 3 1/s"; Weight 11/2 lbs. 

Weight .. ...... . .. 11/4 lbs. Mtg. 1 7/ 16 x 1 11/ 16" ; Mtg. Studs 6 -32; Cutout J,ii x l " . 

TYPE No. LBP-10 MIL TYPE FR6RX22FB1 

At All Applications Listed Below: 

SOURCE-10K n; CENTER FREQUENCY-10 Hz 

App Ii· 
cation 

Band 
Pass 

l oad 
n 

IOK 

Terminals 
In- Out-
put Com. put 

1 2 3 

Pass Band 
(< 3db) 

(Hz) 

9.6-10.4 

Stop Band 
Min. db @ (Hz) 

30 5 & 20 

Band 3.3 Meg 1 2 4 9.6-10.4 35 5 & 20 Pass 

Band SOK 4 1 3 DC-7 30 10 • Re1ect I 14 36K 

400 Hz 115 V LINE FILTERS 

PLF-25 25 Watt 115 V 400 Hz 

Type 
No. 

llP-10 

llP-15 

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

PLP-13 13 Watt 115 V 400 Hz 

Intended for use on 115 volt 400 Hz line to eliminate harmonic 
distortion, reject 60 and 120 Hz, and give zero phase shift at 400 Hz. 
The PLP-13 operat ing from the 115 volt line into a 1000 ohm load 
will give 115 volt output at 400 Hz, wil l be with in ± 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. 

MIL TYPE FR6RX11FA1 

Source 
and 
load 

lOOKn 

lOOKn 

Pass Band 
(less than 3dbl 

DC to: (Hzl 

10 

15 I 

Stop Band 
(more than 40dbl 

(HZ) 

20 

30 

PLF-25 

Base ....... 4~, x 5'11/' 
Mtg. . .. 3~, x 4'/i/ ' 
Mtg. Studs 1/4-20 x %" 
Cutout ..... ·~ , x 3'/i/' 
Heights .... ........ 51/2" 
Weight . ... 10 lbs. 

PLP-13 

Base ... 3•~, x 4~,n 

Mtg. ... 21'1\ 6 x 3~/' 
Mtg.Studs 10-32 x 1/2°' 
Cutout ...... 1r, , x 2~/' 
Height ............ 41/2" 
Weight ..... 6 1/2 lbs. 
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ELECTRIC WAVE FILTERS 
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SPECIAL CUSTOM BUil T FILTERS 
TO YOUR SPECIFICATIONS 

Almost forty years of experience in the design and production 
of special fi lters have resulted in UTC being a first source for 
diffic ult units. Present designs incorporate a wide variety of 
core structures, winding methods, and capacitors to provide 
maximu m performance, stabi lity, and reliabili ty. Stock items 
are covered on the preceding pages. The units illustrated 

• 

• 
•0 

.,. 
D 

' 
~ )0 
2 • w ... 

>O 

I\ 

I" 

CASE ~ 1·3/16 • 1•3/16•7116 
~ _l_l _l •• • ..l • .A l0t 46 

f'ttcour "'' - • "' 

Telemetering low pass fi lter S60 Hz. Available from 400 
Hz to 70 kHz. + 7.So/o bandwidth flat to 1 db. Attenuation 
greater than 3S db beyond thtl 2nd harmonic of - 7.So/o fre­
quency. Impedance 47K ohms. MIL-F-18327C. Wt. 0.8 oz. 

o.--~-~___,.-..., 

GA CASE 
2 3/4 x23/e 

m •Or X 313/16-l-+-+-l----I 
0 

' ... 
~ 201---1--1--l--+-l- --l 
0 
Q. 

"' "' a: 301----1-1--l-~I--_. 

4 0 L---'L...- -1..._IL _ _J 
s 7 12 17 ~ 

FREOU CNCY· HZ 

Twelve Hz band pass filter. From 11 thru 13 Hz attenua­
tion less than 2 db. At 7 Hz and at 17 Hz, attenuation 
greater than 40 db. Source and load SOK ohms. MIL-F-
18327C. Wt. 2.S lbs. 

I'\ I 
• 60 

7 •• 
• ><> 
• •• 

*" •lO - 17 

-/ _l v EA CASE ~ 
I· 15116 < Ml/16•Z·3'<1 

.. 

.,. • l O 
:I 
w • tO 
D 

~ . 
~ 

;t -· 0 0 
!. -Z'O 

: -.so 
• •• .,. 

7_ 

-f 

-I 
-4! • 0 - fO 0 • ZO • ttO 

'111CO...C:...c'f-DC'<t1all()lol 'l'Ollf 4 00 .V 

Band pass 400 Hz Gaussian filter. Linear phase response 
in pass band. Attenuation 380 Hz to 420 Hz within O.S db. 
2nd harmonic down 2S db, 3rd harmonic down 45 db. 
Source and load SK ohms. MIL-F-18327C. Wt., 0.9 lbs. 

m 
0 

0 .-- --.-17.,........"\:-r--.-.,.-, 
s l------14-- -t.--t--l-I 

35 '-1 _ _L....J,____.L_JJ__.L,_J 
z l 4 !I 6 

rREOUENCY· HZ 

Low frequency band pass fi lter. From 2 to 3 Hz within 
3 db. At 1.S Hz and lower, and 4 Hz and higher, greater 
than 30 db. Source and load 10K ohms. MIL-F-18327C. 
Wt. 12¥4 lbs. MA case, 4 x 41){6 x 6". 

below and on the facing page are intended to show some of 
the thousands of special units produced by UTC and to 
provide the equipment engineer with a concept of the pos­
sibilit ies in present special components. Range of frequen­
cies on special units is from DC to 30 MHz. 

1cASJ 
0 

•o 
4•2•13116 

" / _r 
IO 

Sharp cutoff 49 kHz low pass filter. Stable to .1 db in pass 
band from 0°C. to 8S°C. Within 1 db 5 kHz to 49 kHz, 
over 40 db at 56 kHz. MIL-F-18327C; .6 lbs. 

Lumped constant delay line. 15 kHz. Impedance 600 
ohms. Balanced outputs tapped for delays from 27 micro­
seconds to 118 mic roseconds. Delay tolerance ± 1 % . 
MIL-F-18327C. 

Constant phase shift band pass filter, 400 Hz. 380 Hz to 
420 Hz within ± 0.2 degrees and within + O.S db. At least 
S 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, 2J{, x 
2X6 x 3Ys". Wt. approx.1 lb. 

0 

•• 
:!'° 
' w 

f •• 
• w 
~ .. 

l7 -,-

CASE 
....I. ....I. 

1·3/4 x 3· 1/Z • 1·314 

I 
IO t -l 0 •f • JO 

11.m -ocv1•1 ·~ ' •0111 • t!I 111~z 

Crystal fi lter, 4SS kHz. Source 70 ohms, load SK ohms, 
6 db bandwidth, 11 kHz minimum. Shape factor 60 db 
BW/ 6 db BW = 1.75/ 1. Max. ripple 1 db, Wt. 0.5 lbs. 
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ELECTRIC WAVE FILTERS 

SPECIAL CUSTOM BUILT FILTERS 
TO YOUR SPECIFICATIONS 

High frequency Mini­
filters, .33 oz. M IL-F-
18327C Grade 5. 

Band Pass 
3 db from 
95 kHz to 

145 kHz. 
Down 40 db 

below 60 kHz, 
30 db above 

375 kHz. 
15K ohms. 

0 

I 

., 
,.. ., CASE _ 

112 QO • l· l/8 

I\ 

~ 
~ 

100 1·z& l)Q 1$0 .)P& 

I 0 
SIZE:1-11~x ix l~;r 

10 
., 
0 20 
• 
l:l 
z 30 
~ 
~40 
rr 

so 

60 

~ 

-
- -

I-

. JJ'lf\~ I- t ' --,- ..,. 
IO 30 50 70 100 200 

FREQUENCY- KHZ 

Ultra-miniature low pass filter only 1/4" high. DC to 40 kHz 
with in + 0.1 db, w ithin 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. 

Lii CASE 4-~ X 3"1V16 X 4-112 
0 

"' olO • ... 
• ~20 

0 .. 
., 30 ... 
er 

~ -r 
J 

4() I-r 50 
O.l 0.5 1.0 2.0 

fllEOUENCY- HZ 

One Hz low pass filter. Flat to 1 db up to 0. 75 Hz, with in 
2 db up to 1 Hz. Attenuation of at least 40 db for frequen­
cies above 2 Hz. Source and load 1 OK ohms. MIL-F-
18327C. Wt. 6 lbs. 

0 

10 

90 

100 

I ]" 
r050 WI IZ.7,<KI 
8AHD - I-SANO 

><£.!EC' •CJCCT 

• 

AJ CASE 
1-518. 1-518• 2-318 

J .~ t.,O S 10 ao0 t00 
rfl E OU E.NC ¥-.C HZ 

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 lbs. 

0 

10 .. 
D ,,zo 

_,o""6c 
1 

~CUE• 
3X)!X} z • 

Low pass filter, 6 MHz. DC to 6 MHz within ± 0.1 db. At­
tenuation at least 40 db at 8.5 MHz and higher. Source 
and load 75 ohms. Wt. approx. 8 oz. 

150 kHz 
High Pass 

3 db to 

0 

10 

ii .. 
150 kHz, ~ 

down 45 db g. 
below r 

85 kHz. "° 
7500 ohms 

0 

I 
7 

I"' CASE 
112 00 • 1-114 -

r J 

0 

150 kHz '° 
Low Pass '° 

3 db to 
150 kHz, ~ .. 

down I"° 
45 db W>0 

above 
250 kHz. '° 

1500 ohms. 10
.., 

0 

10 

~ 
• 20 ... .. 
z 
0 
"30 ::! 
"' 

CASE -
11200X H/4I ~ 

.)() 100 >00 I.lo! 
rlllfOUf.HC.Y• J( .. t 

C;;;E• 
}xJx! 

\ 4 0 
I} \ 

50 50 100 200 
rA EQU[NCY- KHZ 

Ultra-miniature 100 kHz band pass filter only Y4" high. 
Within 3 db 90 kHz to 110 kHz. Attenuation of at least 
45 db at 50 kHz and at 200 kHz. Source and load 10K 
ohms. 

I 
I- tAX 4JC••• 

0 
_,. . ., 

0 

• 0 

IV 
0 ~ 10 io >O &<> fOO 

'llr:our• tv · kz 

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 lbs. MIL-F-18327C. 

6173 

••5 
~ v 

/ v +I() 

I/ 
v 

~ v 
0 

-5 

/ v ·IO 

1300 1400 1500 

UTC high Q discriminators provide exceptional amplifica­
tion and linearity. Values are volts. 1}{6" x 1 %" x 3". 

.. 
Q 

0 

10 

~ 20 .. 
z 
0 
:; so ... 
« 

• O 

CASE• I ....- Tl\ 
~,\x1 .. x3l 

~ I 

v l LI v 
( k 

60 zoo 120 - 40 o • 40 120 too 
KCATZ-DEVIATION F- CENTtlt FllEQU[llCY 

Miniaturized receiving filters, available from 425 Hz to 
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. :Y4 lbs. 
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TYPE NO. PG 

A-10 20 
A-11 20 
A-12 20 
A-15 20 
A-16 20 
A-18 20 
A-19 20 
A-20 20 
A-21 20 
A-22 20 
A-23 20 
A-24 20 
A-25 20 
A-26 20 
A-27 20 
A-28 20 
A-30 21 
A-32 21 
A-33 21 
A-34 20 
A-35 20 
A-36 20 
A-37 20 
A-38 20 
A-39 20 
A-40 21 
A-41 21 
A-42 21 
A-43 20 
A-44 20 
A·45 21 

t A-46 21 
A-47 21 
A-48 21 

*BIT-250-03 5 
*BIT-250·05 5 
•Bl T-250-06 5 
•BIT ·250-09 5 
*BIT-250· 14 5 
• BIT-250-18 5 
• BIT-250·20 5 
"BIT-250·26 5 
"BIT-250-30 5 
*BIT-250-36 5 
*BIT-250·40 5 
*BIT-250·48 5 
*BIT-250·56 5 
*BIT-250·60 5 
*BIT-250-64 5 
*BIT·25D·7D 5 
*BIT-250-90 5 
*BIT·P21 55 
*BIT·P22 55 
*BIT·P23 55 
*BIT-P24 55 
*BIT-P25 55 
*BIT·P26 55 
*BIT·P27 55 
*BIT·P28 55 
*BIT-P29 55 
0 BIT·P30 55 
*BIT·P31 55 
*BIT-P32 55 
•elT·P33 55 
BMl-30 80 
BMl-50 80 
BMl·&D 80 
BMl·90 80 
BMl-100 80 
BMl-120 80 
BMl· 15D 80 
BMl-200 80 
BMl·240 80 
BMl-300 80 
BMl-400 80 
BMl-500 80 
BMl-750 80 
BMl·8DD 80 
BMl-1 ODO 80 
BMl-1500 80 
BMl-2000 80 
BMl-3000 80 
BMl-4000 80 
BMl·5000 80 
BMl-10000 80 
BM 1-Spl. 80 
BML-400 80 
BML-1000 80 
BML-Spl. • 80 
BPH-50000 76 
BPH-100000 76 
BPH·Spl. 76 
BPM-400 76 
BPM-440 76 
BPM-500 76 
BPM·60D 76 
BPM-750 76 
BPM-800 76 

• NEW PRODUCT 

• ; 
IMMEDIATE DELIVERY ON ALL ITEMS 

INDEX A ND N E T P RICE LIST 
QUANTITY PRICES AVAILABLE ON REQUEST 

TYPE NO. PG TYPE NO. re TYPE NO. PG TYPE NO. PG TYPE NO. 
BPM-1000 76 CG-710 26 OO·T28 6 H-7 13 H-113 
BPM-1200 76 t CVA-1 42 OQ·T29 7 H-8 13 H· 114 
BPM-1500 76 CVA-2 42 OO-T30 7 H-9 13 H-115 
BPM-1600 76 CVA-3 42 DO-T31 7 t H-10 13 H· 117 
BPM-1800 76 t CVA-4 42 DO..T32 7 H-11 13 H· 118 
BPM-2000 76 CVA-5 42 DO-T33 7 H-12 13 H-119 
BPM-2500 76 CVL-1 26 DO-T34 7 H-13 13 t H-120 
BPM-3000 76 CVL-2 26 DO·T35 7 H-14 13 H-121 
BPM-3200 76 CVL-3 26 DD-T36 7 H-15 13 t H-122 
BPM·4000 76 CVM-0 26 DO-T37 7 H-16 13 H-123 
BPM-4800 76 CVM-1 26 DO·T38 7 H-17 13 H-124 
BPM-5000 76 CVM-2 26 DO·T39 7 H-18 13 H-125 BPM-6000 76 CVM-3 26 DO·T40 7 H-19A 14 H-126 BPM-6400 76 CVM-4 26 DO-T41 7 H-20 14 H-127 BPM-8000 76 CVM-5 26 DO-T42 7 H-21 14 t H-128 BPM· 10000 76 CVP-1 26 DO·T43 7 H-22 14 H-129 BPM-20000 76 CVP-2 26 DO· T44 7 H-23 14 H-130 BPM·Spl. 76 CVP-3 26 DO· T45 7 tH-24 14 H-131 BTl-60 80 CVP-4 26 DO-T46 7 H-25 14 H-132 BTl-1 DO 80 CVP-5 26 DO-T47 7 H·26 14 H-133 BTl· 120 80 DI· 1 69 DO-T48 7 H-27 14 H-134 BTl-Spl. 80 Dl-2 69 DO·T49 6 t H-30 12 H-135 CAT-15 26 Dl -3 69 DD-TSO 6 H-31 12 H-136 CAT-20 26 D 1-4 69 DO·T51 7 H-32 12 H-137 CAT-25 26 DI-Tl 10 DO-T52 7 t H-33 12 H-138 CAT-30 26 Dl·T2 10 DO-T53 7 H-35 12 H-141 CAT·40 26 DI-Tl 10 DO·T54 7 H-~6 12 H-142 CG-1C 42 D l-T5 10 *DO·T255 8 H·37A 12 H-143 CG-1S 42 DI-TB 10 *DO·T275 8 H-38 12 H-144 t CC-2L6 26 Dl·T9 10 *DD-T277 8 H-39 12 t H-145 CG-15 26 Dl·TlO 10 *DO·T278 8 H-40A 12 H-146 t CG· 16 26 DI· Tl 1 10 *DO·T283 8 H-41A 12 H-147 

t CG· 19 26 Dl-T19 10 *Do-T2aa 8 H·42A 12 H-148 t CC-20 26 Dl-T20 10 *DO-T297 8 H-45 57 H-149 t CG-21 26 Dl·T21 10 *DO·T200SH 8 H-46 57 H-164 
CG-30 42 Dl·T22 10 DO·T400 37 H-47 57 H-166 

t CG-31 42 DI· T23 10 DO·T410 37 H-48 57 H:168 
t CG-32 42 Dl-T25 10 DO·T420 37 H-49 57 H-170 CG-33 42 Dl·T26 10 DO·TSH 7 H-50 57 H-171 

CG-34 42 Dl·T27 10 FBH-1 75 H-51 57 H-172 
CG-35 42 Dl-T28 10 FBH-10 75 H-52 57 H-173 

t CG-36 42 Dl·T36 10 FBH-Spl. 75 H-53 57 H-174 CG-40 42 Dl·T37 10 FE-.01 64 H-54 57 H-194 
CG-44 42 DI· T38 10 FE-.02 64 H-55 57 H-195 
CG·45 42 Dl-T41 10 FE-.05 64 H-56 57 H-196 
CG·48C 42 DI· T43 10 FE-.1 64 H-57 57 t H-197 
CG-51AX 26 Dl-T44 10 FE-.5 64 H-58 57 H-198 
CG-53AX 26 DI-T51 10 FE· 1 64 H-60 58 H-219 

t lCG·59AX 26 Dl-T52 10 FE-2 64 H-61 58 H-220 
CG-1 OD 42 Dl-T53 Hl FHA·5 12 H-62 58 H-221 

t CC-101 42 DI· T204 11 FHA-10 12 H-63 58 t H-222 
CG-102 42 Dl·T208 11 FHA-15 12 H-64 58 H-224 

t CC-103 42 Dl-T212 11 FHA-25 12 H-65 58 H-225 CG-104 42 Dl-T216 11 FHH-200 75 H-66 58 H-280 
CG-105 42 Dl·T225 11 FHH-Spl. 75 H-67 58 H-281 
CC-108 42 Dl-T230 11 FHl-3 12 H-68 58 H-282 
CG-109 42 Dl-T235 11 FHl-7 12 H-69 58 H-283 
CG· 111 42 Dl·T240 11 FH I· 11 12 H-70 36 H-284 
CC-112 42 Dl-T245 11 Fl -.04 64 H-71 36 H-286 

Dl·T250 11 H-290 t CG-113 42 Fl-.1 64 H-72 36 CC-120 42 Dl·T255 11 Fl·.25 64 H-73 36 H-291 
CG· 121 42 Dl-T260 11 Fl·.5 64 H-74 36 H-295 
CG-122 42 Dl-T265 11 Fl· 1 64 H-75 36 t H-300 
CG· 124 42 Dl-T27D 11 Fl-4 64 H-76 36 H-461 

t CG-125 42 Dl·T273 11 FLH-600 75 H-77 36 H-501 
CG· 126 42 Dl-T276 11 FLH-5000 75 t H-78 36 H-531 
CG-131 26 Dl·T278 11 FLH-Spl. 75 H-79 36 H·561 
CG-132 26 Ol-T283 11 FLL-3500 75 H-80 38 H-611 
CG-133 26 Dl·T288 11 FLL-18000 75 H-81 38 H-641 
CG-134 26 Dl-TSH 10 FLL-50000 75 H-82 38 H-671 
CG-135 26 Dl-T200SH 11 FLL·Spl. 75 H-83 38 H-915 
CG-136 26 DO-Tl 7 FD-.1 64 H-84 38 H-925 
CG· 137 26 DD·T2 7 F0-.5 64 t H-85 38 H-935 
CC-140 26 DD-T3 7 F0-1 64 H-88 38 H-965 
CG-141 26 DO-T4 7 FD-2 64 H-87 38 t HA-100 
CG-233 26 DO-T5 7 FD-5 64 H-89 38 HA-100X 
CC-235 26 DO-T& 7 F0-10 64 H-91 38 HA-101 
CG-30DW 42 DO-T7 7 FT-1 44 H-92 38 HA· 101X CG-301W 42 DO-TB 6 FT-2 44 H-93 39 HA-1D3A CG-302W 42 DO-T9 7 FT-3 44 H-94 32 t HA-104 
CG-303W 42 DO-T10 7 FT-4 44 H·95 32 t HA-105 

t CC-304W 42 DO-T11 7 FT-5 44 H-96 32 HA-106 
CG-305W 42 DO-T12 7 FT·& 44 H-97 34 HA-107 

t CG-306W 42 DO-T13 7 FT-7 44 H-98 34 HA-108 
CG-307 42 DO-Tl 4 7 FT-8 44 H-99 34 HA·lOBX t CG-308 42 DO·T15 7 FT-10 44 H-100 34 HA-113 
CG-309 42 DO-T16 7 FT-11 44 H-101 37 HA· 114 t CG-310 42 DO-Tl 7 7 FT-12 44 H-102 37 t HA-130X 

t CG-31 lW 42 00-Tl 8 7 FT-13 44 H-103 37 HA-133 
CC-312 42 DO-T19 7 FT-14 44 H-104 37 HA-134 
CG-315 42 DO·T2D 7 FT-15 44 H-105 36 HA-135 
CG-31& 42 DO-T21 7 FT-16 44 H-106 36 HA-136 
CC-333 26 DO-T22 7 H-1 13 H-107 36 t HA-137 CG-422 42 DO-T23 7 H·2 13 H-108 36 HCA-308 . t CC-428 42 DO·T24 7 t H-3 13 H-109 36 HIT-1 CG-429 42 DD·T25 7 H-4 13 t H-110W 39 HIT-2 t CC-431 42 DO-T26 6 H-5 13 H· 111W 39 HIT-3 CG-433 26 DO·T27 6 H·& 13 H·112W 39 HIT-4 

t MANUFACTURED WHEN ORDERED 

PG TYPE NO. PG 
39 H IT-15 40 
39 HIT-450 40 
39 HMl-50 82 
39 HMl-100 82 
37 HMl-200 82 
40 HMl-300 82 
40 HMl-400 82 
40 HMl-500 82 
40 HMl-800 82 
40 HMl-1000 82 
40 HMl-2000 82 
40 HMl-3000 82 
40 HMl-Spl. 82 
40 HML-40 82 
40 HML-200 82 
40 HML-300 82 
40 HML-500 82 
40 HML-1000 82 
40 HML-Spl. 82 
40 t HP-122 25 
40 HP-123 25 
40 HPM-500 77 
40 HPM-1000 77 
40 HPM-1500 77 
40 HPM-4000 77 
40 HPM-Spl. 77 
40 HQA-1 70 
40 HQA-2 70 
40 HQA-3 70 
40 HQA-4 70 
40 HQA-5 70 
40 HQA-6 70 
37 HQA-7 70 
37 HQA-8 70 
36 HQA-9 70 
36 HQA-10 70 
36 HQA-11 70 
36 HQA-12 70 
36 HQA-13 70 
36 HQA-14 70 
36 HQA-15 70 
36 HQA-16 70 
39 HQA-17 70 
39 HQA-18 70 
39 HQB-1 70 
39 HQB-2 70 
39 HQB-3 70 
13 HQB-4 70 
13 HQB-5 70 
13 HQB·6 70 
13 HQB-7 70 
13 HQB-8 70 
13 HQB-9 70 
14 HQB-10 70 
14 HQB·l 1 70 
14 HQB-12 70 
14 HQC-1 70 
14 HQC-2 70 
14 HQC-3 70 
14 HQC-4 70 • 
14 HQC-5 70 
14 HQE-1 70 
36 HQE-2 70 
57 HQE-3 70 
57 HQE-4 70 
57 HQE-5 70 
57 HVC-1 68 
58 HVC-2 68 
58 HVC-3 68 
58 HVC-4 68 
32 HVC-5 68 
32 HVC-6 68 
32 HVC-7 68 
32 HVC-8 68 
24 HVC-9 68 
24 HVC-10 68 
24 HVC· 11 68 
24 HVC-12 68 
24 HVV-.008 68 
24 HVV-.015 68 
24 HVV-.04 68 
24 HVV-.10 68 
24 HVV-.25 68 
24 HVV-.6 68 
24 HVV-1.5 68 
25 HVV-4 68 
25 HVV-10 68 
24 HVV-25 68 
25 HVV-60 68 
25 HVV-150 68 
25 t UB-5 15 
25 UB-10 15 
24 UB-20 15 
25 LBP-10 83 
40 LLP-10 83 
40 LLP-15 83 
40 LMl-50 81 
40 LMl· 100 81 



TYPE NO. PG 

LMl-150 81 
LMl-200 81 
LMl-400 81 
lMl-500 81 
LMl-800 81 
LMl-1000 81 
LMl· 1500 81 
LM1·20DO 81 
LM l-25DO 81 
LMl-30DD 81 
LMl-40DO 81 
LMl-50DD 81 
LMl·lOODD 81 
LMl-Spl. 81 
LML-500 81 
LML-1000 81 
LML· 15DO 81 
LML·200D 81 
LML·25DO 81 
LML-3000 81 
LML-4000 81 
LML-8000 81 
LML-lOODO 81 
LML-12000 81 
LML·Spl. 81 
LPM-200 77 
LPM·30D 77 
LPM-500 77 
LPM-lOOD 77 
LPM-150D 77 
LPM-20DD 77 
LPM·3DDD 77 
LPM-50DO 77 
LPM-6000 77 
LPM-8DOD 77 
LPM-1 DODD 77 
LPM· 150DO 77 
LPM·Spl. 77 
LS-&L 1 23 
LS-6L4 23 
Ls-10 22 
LS-10X 22 
LS-12 22 
LS-12X 22 
LS-14X 22 

~tLS-19 22 
LS-21 22 
LS-25 22 
LS-26 22 

i LS-27 23 
LS-3D 22 
LS-3DX 22 
LS-31 22 
LS-32 22 
LS-33 23 
LS-34 23 
LS-35 23 

t LS-40 22 
LS-47 22 
LS-48 22 

t LS-50 23 
LS·51 23 
LS-52 23 
LS-54 23 
LS-55 23 
LS-56 23 

t LS-57 23 
t LS-58 23 

LS-61 23 
t lS-63 23 

LS-65 23 
LS-68 22 
LS-140 22 
LS-141 22 
LS-150 23 
LS-151 23 
LS-666 23 
LS-667 23 

t LS-691 23 
t LS-692 23 

MAS-400 49 
t MAS·41D 49 
tMAS-420 49 
t MAT-1 49 
t MAT-2 49 
MAT-3 49 

t MAT-4 49 
MAT-5 49 
MAT-6 49 

t MAT-7 48 
t MAT·8 48 
t MAT·9 48 
t MAT-lD 48 

MAT-11 48 
t MAT-60 48 

MAT-65 48 
MET-400 37 
MET-405 37 

• NEW PRODUCT 

TYPE NO. 

MET-41 0 
MET-420 
MET-430 
MET-435 
MET-440 
MET-445 

I 
MET·455 
MET-465 
MET-475 
MET-495 
MH-1 
MH-2 
MH-3 
MH-4 
MH-5 
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·1D 
MM-1 
MM·2 
MM-3 
MM-4 
MM-5 
MM·& 
MM-7 
MM-8 
MNF-.4 
MNF·.56 
MNF-. 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-70 
MNF-Spl. 
M0·.1 
M0-.15 
M0·.3 
M0-.5 
M0-1 
M0-2 
M0·5 
M0-7 .5 
M0-20 
M0-50 
M0· 1DO 
MQA-1 
MQA-2 
MOA-3 
MQA-4 
MllA-5 
MQA-6 
MQA-7 
MQA-8 
MQA-9 
MQA-10 
MOA-11 
MOA-12 
MQA-13 
MQA-14 
MQA-15 
MOA-16 
MQA-17 
MQA-18 
MQA-19 
MOA-20 
M08-1 
MQB-2 
MOB-3 
MQB-4 
MQB-5 
MOB·& 
MQB-7 
MQB-8 
MQB-9 
MQB-10 
MQB· 11 

IMMEDIATE DELIVERY ON ALL ITEMS 
INDEX AND NET PRICE LIST 

QUANTITY PRICES AVAILABLE ON REQUEST 

PG I TYPE NO. PG TYPE NO. PG TYPE NO. PG TYPE NO. PG 
37 MOB· 12 67 0-15 18 tR-105 44 · so-1 8 17 
37 MOB-13 67 0-16 18 R-110 44 S0-2P 17 
37 MOB·14 67 0-17 18 R-111 44 SO-JP 17 
37 MOD-0 66 0· 18 18 R-1 12 44 S0-5P 17 
37 MQD-1 66 0·19 18 R-113 44 S0-7P 17 
32 MOD-2 66 0-20 18 R-220 44 S0·8P 17 
32 MQD-3 66 0·21 18 t S-2 27 S0·9P 17 
32 MQD·4 66 0-22 18 S-3 27 S0-1 4P 17 
32 MQD-5 66 0·23 18 t s-5 27 S0· 15P 17 
32 MQD-6 66 0-24 18 S-6 27 S0· 17P 17 
63 MOD-7 66 0-25 18 t s-8 27 S0· 18P 17 
63 MOE·O 67 0-26 18 S-9 27 SO·CH 17 
63 MQE-1 67 0-27 18 S-10 27 SRC· 1 D 40 
63 MOE-2 67 0-28 18 S-11 27 SSD· 1 16 
63 MOE·3 67 0-29 18 S-12 27 SS0-2 16 
63 MQE-4 67 0-30 18 S-1 3 27 SS0-3 16 
63 MQE·5 67 0-31 18 S-14 27 SS0-4 16 
63 MQE-6 67 0-32 18 S-15 27 SS0-5 16 
62 MQE-7 67 0-33 18 S-16 27 SS0-6 16 
62 MQE-8 67 0-34 18 S-17 27 SS0-7 16 
62 MQE-9 67 0·36 18 S-18 27 SSD-8 16 
62 MQE-10 67 0·37 18 S-19 27 SS0-9 16 
62 MOE-11 67 0-38 18 S-20 27 SS0-10 16 
62 MQE-1 2 67 0-BR 18 S-21 27 SS0-11 16 
62 MQE-13 67 P· 1 19 S-22 27 SS0-12 16 
62 MQE-14 67 P-2 19 S-23 43 SS0· 13 16 
62 MQE-15 67 P-6 19 S-24 43 SS0-14 16 
62 MQE-16 67 P-7 19 S-25 43 SS0-15 16 
62 MQL-0 65 P-8 19 S-26 43 SS0-16 16 
63 MQl-1 65 p.9 19 S-27 43 SS0· 17 16 
63 MQL-2 65 P-10 19 t S-28 43 SS0-18 16 
63 MQL-3 65 t P-11 19 S-29 43 SS0· 19 16 
63 MOL-4 65 P-12 19 S-30 43 SS0-20 JS 
63 MQL-5 65 P-15 19 S-31 43 SS0·21 16 
63 MQM-2 65 P· 16 19 S·32 43 SS0-22 16 
63 MQM-16 65 PF-1 45 S-33 4J SS0-23 16 
63 MOM-40 65 PF-3 45 S·34 43 SS0-24 16 
78 MQM-30D 65 PF-5 45 S-35 43 SS0-25 16 
78 MQ:~1-6DD 65 PF-6 45 tS-36 43 SS0-26 16 
78 *MS-1 63 PF-7 45 S-37 43 SS0-27 16 
78 •MS·5 63 Pll·5 9 S-38 43 SS0-3P 16 
78 *MS-10 63 PIL-8 9 S-39 43 SS0·5P 16 
78 0 MS-25 63 Pll-12 9 S-40 43 SS0-8P 16 
78 ·Ms-so 63 PIL-5D 9 S-41 43 SS0-14P 16 
78 *MS-100 63 Pll-7D 9 S-42 43 SS0-15P 16 
78 MW-.05 63 PIL-75 9 S-44 43 SS0-19P 16 
78 MW-.10 63 PIL-850 9 S-45 43 SS0·20P 16 
78 MW·.25 63 PIP-1 56 S-46 43 SS0-21 P 16 
78 MW-.5 63 PIP-2 56 S-47 43 SS0-22P 16 
78 MW-.75 63 PIP-3 56 S-48 43 SS0·23P 16 
78 MW-1 63 PIP·4 56 S·49 43 SS0-24P 16 
78 MW-1.2 63 PIP-5 56 S-50 43 SS0-25P 16 
78 MW-2 63 PIP-& 56 S-51 43 SS0-27P 16 
78 MW-3 63 PIP-7 56 S-52 43 SSO·CH 16 
78 MW-5 63 PIP-8 56 S-53 43 TGR·425 79 
78 MWF-22 78 PIP-9 56 S-54 43 TGR-595 79 
62 MWF-30 78 PIP-10 56 S-55 43 TGR· 795 79 
62 MWf-40 78 Pl P-11 56 S-57 43 TGR-935 79 
62 MWF-52.5 78 PIP-12 56 S-58 43 TGR-1105 79 
62 MWF-70 78 PIP-100 56 S-59 43 TGR-1275 79 
62 MWF-Spl. 78 PIP-SH 56 S·60 43 TGR-1445 79 
62 N-583A 41 PLF-25 83 S-61 43 TGR-1 615 79 
62 N-584A 41 PLP· 13 83 S-62 43 TGR-1785 79 
62 N-585A 41 R-14 44 S-63 43 TGR-1955 79 
62 N-586A 41 R· 15 44 t S-64 43 TGR-2125 79 
62 N-587A 41 R· 16 44 tS-67 43 TGR-2295 79 
62 N-588A 41 R-17 44 tS-68 43 TGR-2465 79 
66 N-589A 41 R-18 44 S-70 43 TGR-2635 79 
66 N-590A 41 R-19 44 S-71 43 TGR-2805 79 
66 N-591A 41 t R·2D 44 S-72 43 TGR-2975 79 
66 t N-592A 41 tR-21 44 S-75 43 TGR·3145 79 
66 N-593A 41 R-41 45 S-76 43 TGR-3315 79 
66 N-594A 41 R-42 45 S-77 43 TGR·Spl. 79 
66 N-595A 41 R·43 45 S-78 43 TGT-425 79 
66 N-596A 41 R-44 45 S-79 43 TGT-595 79 
66 t N·597A 41 R·45 45 S-80 43 TGT-765 79 
66 N-598A 41 R.46 45 S-81 43 TGT-935 79 
66 N-599A 41 R·47A 45 SC-3 45 TGT-1105 79 
66 t N·6DOA 41 R-48A 45 SC-4 45 TGT· 1275 79 
66 •NV-520 35 R·49A 45 SC-5 45 TGT-1445 79 
66 'NV-530 35 R-55 44 SML-7D 17 TGT-1615 79 
66 'NV-720 35 R·64 45 S0-1 17 TGT-1785 79 
66 'NV-73D 35 R-72 45 S0-2 17 TGT-1955 79 
66 •NV-920 35 R-73 45 S0-3 17 TGT-2125 79 
66 0· 1 18 R·74 45 S0-4 17 TGT-2295 79 
66 0-2 18 R-75 45 S0-5 17 TGT-2465 79 
66 0·3 18 R-76 45 SO·& 17 TGT-2635 79 
67 0-4 18 R-77 45 S0-7 17 TGT-2805 79 
67 0-5 18 t R-78 44 S0-8 17 TGT-2975 79 
67 0-6 18 R-79 44 S0-9 17 TGT-3145 79 
67 0-7 18 R-80 44 S0-10 17 TGT-3315 79 
67 0-8 18 R-81 44 S0-11 17 TGT-Spl. 79 
67 0·9 18 t R-86 44 S0-12 17 TMN-.4 78 
67 0-10 18 R-97 45 S0-13 17 TMN-.56 78 
67 0-11 18 R-101 44 S0-14 17 TMN-.73 78 
67 0-12 18 R-1D2 44 S0-15 17 TMN-.96 78 
67 0-13 18 R·1D3 44 S0-16 17 TMN· 1.3 78 
67 0-14 18 t R-1D4 44 S0-17 17 TMN-1.7 78 

t MANUFACTURED WHEN ORDERED 

TYPE NO. PG 

TMN-2.3 78 
TMN-3.0 78 
TMN-3.9 78 
TMN-5.4 78 
TMN-7.35 78 
TMN· 10.5 78 
TMN· 14.5 78 
TMN-22 78 
TMN-30 78 
TMN-40 78 
TMN-52.5 78 
TMN-7D 78 
TMN-Spl. 78 
TMW·22 78 
TMW-30 78 
TMW-40 78 
TMW-52.5 78 
TMW-70 78 
TMW-Spl. 78 
TQA-1 66 
TOA·2 66 
TQA-3 66 
TOA·4 66 
TQA-5 66 
TOA·& 66 
TQA-7 66 
TQA-8 66 
TOA·9 66 
TQA-10 66 
TQA-11 66 
TOA· 12 66 
TQA-13 66 
TQA-14 66 
TQA-15 66 
TOA-16 66 
TQA-17 66 
TQA-18 66 
TQA-19 66 
TQA-20 66 
TVC-1 68 
TVC-2 68 
TVC·3 68 
TVC-4 68 
TVC-5 68 
TVC-6 68 
TVC·7 68 
TVC-8 68 
TVC-9 68 
TVC· 10 68 
TVC-1 1 68 
TVC-12 68 
VIC-1 69 
VIC-2 69 
VIC-3 69 
VIC-4 69 
V1C·5 69 
VIC-6 69 
VIC-7 69 
VIC-8 69 
VIC-9 69 
VIC-10 69 
VIC-11 69 
VIC-12 69 
VIC-13 69 
VIC-14 69 
VIC-15 69 
VIC-16 69 
VIC-17 69 
VIC· 18 69 
VIC-19 69 
VIC-20 69 
VIC-21 69 
VIC-22 69 
W-78~ 15 
W-784 15 
W-785 15 
W-786 15 
W-787 15 
W-788 15 
W-789 15 
W-790 15 
W-791 15 
Z-848 41 

tZ-849 41 
t Z-850 41 
t Z-851 41 
t Z-852 41 
t Z-853 41 
t Z-854 41 
t Z-855 41 
t Z-856 41 
t Z-857 41 
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UTC REPRESENTATIVES 

ARtZONA 
TRW Electronics 
77 West 3rd Avenue 
Suite 203 

• 

Scottsdale, Arizona 89251 

CALIFORNIA 
Recht Associates 

(602) 947·5791 

900 North San Antonio Road 
Los Altos, California 94022 

(415) 941-0336 TWX 910-370-74 54 

TRW Western Sales Office 
5410 W. Imperial Highway 
Los Angeles, California 90045 

Transdynamics, Inc. 
P.O. Box 3476 

(213) 673-5262 

San Diego, California 92103 
(714) 298-8215 

CDLORPDO 
· Straube Associates, Inc. 
P.O. Box 1649 
Boulder, Colorado 80302 

CONN'E-CTICltT 
Gerber Sales Co., Inc. 
29 Whalley Avenue 

(303) 443-8600 

New Haven, Connecticut 06511 

FLuRIO 
Hawkins Hutto, Inc. 
P.O. Box 1509 

(203) 777-6279 

501 Park Avenue N. 
Winter Park, Florida 32789 

(305) 647-7407 

GED G1 
Millar Electronics, Inc. 
P.O. Box 12137, Northside Station 
31.10 Maple Drive, NE, Rm. 110 
Atlanta, Georgia 30305 

(404) 261-6160 

lLLINOIS 
John G. Twist Co. • 
5222 West Diversey Avenue 
Chicago, Illinois 60639 

(312) 777-2250 TWX 910.221·1313 

011.ll NA 
Robert O. Whitesell & Associates, Inc. 
6691 E. Washington Street 
Indianapolis, Indiana 462'19 

(317) 359-9283 TWX 810-341·3~20 

Robert o. 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 

( 

• 

• 

• 

IOWA 
Lorenz Sales, I ni;. 
Suite 302 Executive Plaza 
4403 First Avenue S.E. 
Cedar Rapids, Iowa 52402 

(319) 366-0774 

KENTUCKY. 
Robert O. Whitesell & Associates, Inc. 
3620 Lexington Road 
223. Le?<·Manor Bldg . 
Louisville, Kentucky 40207 

(502) 893-7303 

MARV LANO 
L. o. 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 

(61 7) 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 o. Whitesell & .Associates, Inc. 
Room 214 · 
Shepard & Benning Bldg. 
St. Joseph, Michigan 49085 

(616) 983·7373 TWX 810·270-3180 

MINNESOTA 
Northport Engineering, Inc. 
2027 Grand Avenue 1 

St. Paul, Minnesota 55105 

• 

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

MISSlllJR 
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 

NEW YORK 
Bob Dean, Inc. 
714 W. Clinton Street 
Ithaca, New York 14850 

(314) 872·3183 

(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 CARDlJNA 
Millar Electronics, Inc. 

· North Hills Office Mall-Rm. 134 
P.O. Box 17173 
Raleigh, North Carolina 27609 

(919) 787·9564 

• 

OHIO 
Robert o. 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) S21·2290 TWX 810-465-8330 

Robert O. Whitesell & Associates, Inc. 
21139 Lorain Avenue (Magek Bldg.) 
Cleveland, Ohio 44126 

(216) 333·2585 TWX 810-421-8521 

OKLAHOMA 
Vista Engineering, Inc. 
7966 East 4lst Street 
Allstate Bldg. 
Tulsa, Oklahoma 74145 

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

(918) 622-1358 

Beaverton, Oregon 97005 
• (503) 646-1345 • 
PENNSYLVANIA 
Robert o. Whitesell & Associates, Inc. 
201 Penn Center Blvd. 
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 

TENNESSEC 
Robert o. Whitesell & As.sociates, Inc. 
Professional Bldg. of Bristol 
340 Edgemont Avenue, Rm. 512 
Bristol, Tennessee 37620 

(615) 968-4195 

rrus 
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 

WASHINGTON 
N. R. Schu ltz Company 
305 112th Avenue N.E. 

(801) 829-6448 

• 

Bellevue, Washington 98004 
{206) 454-5224 

UNITED. TRANSFORMER COMPANY 
DIVISION OF TRW INC . . 150 VARICK ST. , NEW YORK, N.,Y. 10013 

TELEPHONE:· ( 212 ) 255-3500 • TWX: 710-581 -2722 
• 

• CABLE: ARLAB 
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