


























































































































































































































































































































































































RESOLVING POWER TEST TARGETS 
Resolving Power Test Targets have been designed and 
produced for U.S.A.F. under contract , for American 
Standards Association Resolut ion Chart and National 
Bu reau of Standards Microcopy Resolution Test Chart 
. . . High and low resolut ion t argets are available - low 
targets in high , medium and low contrast. Special Res­
olution Chart Targets are made on 35 mm film in 20 
foot rolls. Specialized targets to custom specification. 
Send us your req ui rements in sketch or blue print -
we will rush quote. 

·. ' 
245 E. 6th ST. / SAINT PAUL, MINN. 
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SYNCHRO-TO- DC CONVERTERS 

Here's a new complete line of 
Synchro-to-DC Converte rs which 
accept the output of a standard 
3-wire, ungrounded synchro sta­
tor and prov ide DC vo ltage out­
puts corresponding to sine and 
cosine, arc -tangent, or linear 
DC output proportional to shaft 
angle. 

Performance - Natel 's synchro 
converters provide accuracies 
consistent with present sophis­
tlcated sys tem requi rements , 
± 3 mi nutes of arc (typical ). 

Flexibility - DC vo ltage or cu rren t 
outputs are available t o operate 

with virtually al l digital co n­
ve rsion or direct reading equip­
ment. 

Reliab i l i ty - Sol id state des ign. 
Minimum compo nent comple­
ment by eliminat ing unn ecessary 
log ic. Uni ts comply with MIL-E-
5272, E-5400 and T-21200. 

Price - Elimi nation of digi tal data 
conversion components signifi ­
cantly reduces un it cost. Units 
are des igned and priced fo r di­
rect coupling to synch ro. 

Input : 11.8 vrms line t o l ine or 
90 vrms line to line 400 hz 
±20 hz. 

Input Impedance : 100 K l ine t o 
l ine. 

Output: O to ± 5 or ± 10 VDC. 
Frequency Response : 20 hz (f lat) . 

NATEL E NGINE E R ING CO., INC. 
71 29 Gerald Ave. • Van Nuys, California 91406 • (213) 782-4161 
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230 VARIETIES 
OF MOLDED NYLON 

SCREWS& 
NUTS 

STOCKED FOR 
SAME DAY SHIPMENT 
• 7 Head styles 
•Thread sizes 1-72 to }4-20 
• Wide variety of 

standard lengths 
•Black or natural 

FREE samples and prices on request. 

COMPANY, INC. 
4 444 West Irving Park Road 

Chicago, Illino is 60641 
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/12025 WITH PAINTED FRON T PANEL 
ANO FOUR SI DES . 
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#2025 BEHIND PANEL WITH BEZEL 

CUSTOM 
PANEL 
METERS 

HOYT FAMOUS 
Hi-Torque Movements 
IN CHOICE OF CASES 
AND MIRROR DIALS 

Custom des ig n is yours wh en 
you speci fy Famous Hoy t H i-t orque 
meter movements. 

From 1 1/ 2 " throug h 8 1/2 " , you ca n 
choose th e " right " style for your 
panels - painted w ith choice of 
colors for a really a ttract ive look. 

Both 2 % AC repulsion type and 
D'Arsonva l DC type meters have the 
new longsweep scale with easy-to­
read nume rals and mirror dia ls for 
accurate readings. Tru ly d istinctive . 

Speci fy Hoyt quality meters 
for dependability on your 
next requirement today! 

NEW i1680 41/2" SMARTLY STYLED For more details 
BAKELI TE METER . write for condensed catalog today! 

HOYT ELECTRICAL INSTRUMENT WORKS, INC. 
BURTON-ROGERS COMPANY I Sales Division 

40 Carleton St., Cambridge, Mass. 02142 
(617) 491 -7400 
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NEW! 

MUSIC WIRE 
h•. Sp.c. QQ·W..470 

STAINLESS STEEL 
h•. Spn . QQ-W-'U 

INCONEL 
,_4. s,.c. 99-W-1'0 

MANY NEW ADDITIONS 
IN OUR FREE 
STOCK SPRING CATALOG 

LEE SP·R'~~~ .. ~O_MPANY . Gt 
'I" e .,. ~ • n " " •I~"",: ~II 

ORDERS 
RECEIVED 
BEFORE 2 PM 
SHIPPED 
SAME DAY 

Over 2500 spring designs with complete 
engineering data on each spring. 
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COMMUTATING S~ 
a n d. A... D . co~T:B:RB 

• Fully illustrated 
• Schematic drawings 
• Techn ical data 

and info rmation 
• Product appl ication 
• Product descriptions 
• Specif icat ions 

~-------1 ••• CAUTION •a• 
RADIATION PRODUCING 

EQUIPMENT 

Wear Proper 
Protective Clothing 

There's a [3[i)rJ[!][j Application­
Engineered Nameplate For Every Need 
Brady offers a variety of constructions to meet any need for 
durable, permanent self-bonding nameplates for product 
identi fication, instructions or precautionary messages. Our 
factory-tra ined representative wi ll help you determine the 
material best suited to your needs : Sub-surface printed Mylar• 
or vinyl plastic; colorful anodized aluminum; surface-printed 
Mylar or aluminum foil. A wide range of special fi nishes 
and patterns are available for decorative effects. Self-bonding 
adhesive nameplates will stick permanently wi thout nai ls, 
screws or moistening and will last the life of your product. 

Write for big, new Nameplate catalog with specifications 
and ordering information. *ou•oNT ' s REG. T . M . 

2 5 03 4 

W . H. GJllJfll!]i] CO., 735 W . Glendale A ve., Milwaukee, Wis. 53209 

Manufacturers of Qual ity Pressure-Sensi t ive Tape Products, Identif icat ion and Label· 
ing Systems, Self· Bonding Nameplates, Automatic Machines for Dispensing Label s, 
Nameplates, Masks and Tape. Est. 1914 
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NEW 
High Voltage 
Reed Relay 
Switches 5000 V 

low cost 
Reed relay 
Reliability 

Rated SOVA at 5000v 
max. or 3 amps. max. 

Life Expectancy-
20 million cycles at 

rated load. 
7/e" ti (above mounting ba se) 

1~tib" w, 4V2" long. 

MAGNECRAFT 102V High Voltage Reed 

Newest addition 
to the largest 
selection of 

Mercury-Wetted 
Contact and 

Dry Reed Relays 

Send for 
Catalog. 

•Contacts of special material, high vacuum 
sealed. 

• Contact leads soldered to rigid terminal 
posts-prevents stresses that affect relay 
adjustment. 

• Nylon bobb in and epoxy resin terminal 
board provide great dielectric strength and 
resistance to moisture absorption. 

• Internally insulated metal cover provides 
electrostatic shielding; also protects relay 
from stray magneitc fields and mechan­
ical injury . 

• Stocked for immediate delivery with coils 
for standard operating voltages. 

1®r!eJ~l(ljif41i• Electric Co. 
5575 N. Lynch, Chicago, Ill. 60630 (312) 282·5500 
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IBIR IAIDltl Self· Sticking 
WIRE MARKERS 

2 

ll 10 11 12 13 14151.6 17 lJ! lll 20 21 22 23 24 25 26 
ll 10 11 12 13 14 51.6 17 lJ! lll 20 21 22 23 24 25 26 
ll 10 11 12 13 14151.6 17 lJ! lll 20 21 22 23 24 25 26 
ll 101112131415.1§17lllll20212223242526 
ll 10 11 12 13 14 151.6 17 lJ! lll 20 21 22 23 24 25 26 

Engineered to Withstand 
Severe Environments! 

Markers with natural, synthetic or thermosetting adhesives 
stick tight to wire insulations - withstand rugged environ­
mental conditions. Specify from a variety of materials that 
resist heat , abrasion, oil , moisture, chemicals ... in polyester 
film , plastic cloth , reinforced plastic, aluminum foil, acetate 
cloth, glass cloth , many others. A wire marker for every need; 
a size for every wire. Markers are dispenser card mounted for 
fast, positive "around-the-wire" identification. See for your­
self: write for free testing samples and Bull. 100-A. 

AO NO. 1 10154 

W. H. l!Jli)fJl!J[jco., 735-A W. Glendale Ave., Milwaukee, Wis. 53209 

Manufacturers of Quality Pressure-Sensitive Tape Products, Identification and 
Labeling Systems, Self-Bonding Nameplates, Automatic Machines for Di spensing 
Labels, Nameplates, Masks and Tape . Est. 1914 
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Now, from CML, comes a series of the smallest 3-phase 
Electronic Frequency Converters ever made . . . featuring fixed or 
adjustable plug-in oscillators at frequencies ranging from 45 
to 6,000 cycles. Write today for details on Models T500A 
through T2500A! 

3 ,B' Dimensions 
Model OutputVA (For standard 19" relay rack mounting) 

T500A 500 8%" h x 21" d 

T750A 750 14" h x 21" d 

T1200A 1200 14" h x 21" d 

T1750A 1750 14" h x 21" d 
T2500A 2500 14" h x 21" d 

•2d~nn!-:~n!~~c~ 
350 Leland Avenue • Plainfield, New Jersey 
Telephone (201) 754-5502 • TWX: 201-756-2_064 
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NEW 
Panel 

-= Fastener 
• • Concept 

NO RECEPTACLE 

Minimum space 
required 

Uses plain 
drilled holes 

Resists vibration 

Lovv installed 
cost 

E}cp~NDO 
GRIP ®···-

PANEL FASTENER 

P IDJUSTABLE ti •••• CORP. 
11905 Vose Street 
North Hollywood, California 9160~ 
T•k: (219) 989-1861 / 875-!916 

SEND FOR 
NEW CATALOG 
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Simple, versatile, space-saving, 
noncontacting, fail-safe, easy-to-read, 
electronic control meter 

We put a lot of f ine-soundin g adjecti ves in front of our elec tron ic 
control mete r. Because our reputation for lead ership in contact­
less controls and ed gewise m ete rs stand s be hin d it . 

Con sid e r versatility. We can suppl y a control meter to control 
virtua lly an ythin g you can m easure electricall y. You can have it 
with eith er tri gge r or anticipatin g on-off control signa ls. W ith rela ys 
or oth e r fin a l control elements. With a w ide c hoice of current, 
voltage , or tem perature rang es . Or w ith slip-in interc han gea ble 
scales (above) for fl exibility in breadboa rdi ng o r testin g applica­
t ions. Even w ith an in ex pen s ive plu g-i n ada pte r that complete ly 
rea rra nges your output signa l fo rmat. 

Our com pact ed gewise control m et e r g ives you u p t o a two- third s 
savings in pan el space , an anti-para lla x bi -level sca le , and all -new, 
all-silicon c irc u itry . Our Bulle t in 389 gives you all the detail s. W·"· 
for a copy. 

i11ter11ational instr11111e11ts ine. 
8708 Marsh Hill Road • Orange, Connecticut 06477 

3441 
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MITSUMI UHF 
TV TUNER 

outrating international 
tuner standards! 
Far outrating the FCC and VDE specificat ions. which are widely pre ­
vai l ing in the World as telecommunication standards, the MITSUMI 
U HF tuner only radiates spurious signals less than 33.5 dB below 
t he reference field strength . Material . plating, soldering, as well as 
t he proprietorial circuit design are the technical achievements by Ml­
TSUMI based on a long -term fundamental research. 
By vi rtue of high compactness, light-weight, outstanding durability 
and overall use of sil icon transistors. the MITSUMI TV -tuner has 
made possible of min imum frequency drift due to temperature vari­
ation . And also, the MITSUMI TV -tuner is made available to tube­
type TV sets. 

~ UHfTYILl\tr UHflYtooer 
Sp U-ES12Blorllropmcllannel UK-432 tor Amencan Chaooel 

Gain (dB) - 10 min . - 10 min. 
Noise figure(dB ) 16 ma x. 14 max. 
Image ratio (dB) 35 min . 30 min . 
IF re jection (dB) 55 min. 60 min. 

Frequency sta bility Ttmperat11e stability : 800kc al 20 .i J0°C lempeu11.re Stab~1ty : !::kc a1 25- 65 °C 
Yolta(tStabilily: + 400kcat llV"": I.IV YollaltStablllty : I IOOkc al llV _j: TY 

Ou ter dimensions (mm) I 46 .5 x 50 x 19 51 x 62.5 x 24.5 

MAIN PRODUCTS 
• Polyethy lene var iable capacitors • IF Transformers • M icromotors • Synchro­
nous motors • Front-end FM tuners • UHF & V HF TV tu ners • CdS photocon ­
duct ive cells • Trimming potent iomet ers • Various types of coi ls • Var ious types 
of sockets • Tr immer capaci tors • Var ious types of terminals • Fuse holders 

MITSUMI ELECTRIC CO.,LTD. 

rl E u rope Office ~lanenstrase 12, Dusseldorf. \\t. Germany. 

MI Ts U MI Mai n Office1 1056 Koadach1, Komae·machi, Kitatama·gun, 
Tokyo, Japan . Te l : 415-6211 

Mitsumi Electron ics Corporation/ ll Broadway, 
New Yor k 4, N.Y.10004, U.S.A. Tel: HA-5-3085,3086 
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Save money ... design with 

STAMPINGS! 

Use low cost stampings in your product design in place of 
expensive castings or fabricated parts. Th en specify Fed­
eral Stampings as your suppl ier . Get quality parts that do 
the job better ••• and get them faster •• , at a saving! 

FREE STAMPING TIPS FOLDER shows 22 ways to save money by 
part design. Write for your FREE copy today! 

2009 W . 94th St. 3109 Tyrone Boulevo rd 

Minnea po lis, Minn . St. Petersburg, Fla. 

I 13609 Soticoy St. 

Von Nuys , Calif. 91 402 

1409 Emerson St. 

Roc heste r , N ew Yo rk 

EDERAL STAMPIN6S 
A DIV ISION OF DORIC CORPORATION 

AMERICA'S LEADING PRODUCER OF SHORT RUN STAMPINGS 
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Control Knobs 
by 

I :C:.c:::19 C3 rm"\ 
The <.Aristocrat of the Knob Industry 

EXClUStVE DESIGNS 
AVAILABll ONLY FROM ROGAN 

Wortd's fine~t ~riobs available from stock molds. Wide range of sizes, 
shapes an(I colors. No tool costs. Preferred by leading design engineers 
everywhere, Make Rogan your knob headquarters. Write for catalog. 

'FCCJ9.::::1r"\ 8031 N. MONTICELLO AVE. 
SKOKIE, ILLINOIS 60076 

BROTHERS, INC , 

Specializing in Stock Molded Knob s S i nce 1939 

Circle No. 257 on Reader-Service Card 
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The Predictables. 

NPN planars from ITT are "shot from guns" 
to prove they can take 

more abuse than they'll ever get 

Before any ITT small signal transistor goes to fi na l 
test, our "air rifle" slams it against a plate with 30,000 
G 's of shock. Then every ITT "predictable" is auto­
matically tested fo r all DC & dynamic parameters. 

That means you can buy popular t ransistors like 
the 2N2222, 2N2369A, 2N3725 and 2N3014 famil ies 

with complete conf idence. If there 's one out of spec, 
we f ind it . .. you don 't. The ones you get from your 
ITT distribu tor or factory representative will be 100% 
re liable. Why not order some today? ITT Semicon­
ductors is a D ivision of International Telephone and 
Telegraph C orporation. 

transistors ITT 
FACTORIES IN WEST PALM BEACH , FLORIDA; PALO AL TO, CALIFORNIA; LAWRENCE , MASSACHUSETTS; HARLOW AND FOOTSCRAY, ENGLAND; FREIBURG AND NURENBERG, GERMANY 

Circle No. 258 on Reader-Service Card for more information. For immediate sales contact, Circle No. 855. 



DALE can do a better job of 
making the BOBBIN you need 

Specify Dale when you need the stability of 
a wirewound bobbin resistor. Here's why: 
1. BETTER BASIC CONSTRUCTION 

New molded bobbin spool has thermal 
expansion coefficient matched to re­
sistance wire .. Simplified element uses 
integral end cap to provide reliable 
stress-free termination area. All models 
meet applicable requirements of MIL­
R-39005 and MIL-R-93. 

2. BETTER WIRE QUALITY 
Procured under same standards used 
in Dale's famous Minuteman High Re­
liability Development Program. 

3. BETTER ALL-MOLDED PROTECTION 
Special Dale-developed molding com­
pounds provide solid, high-density pack­
age; pass salt water immersion test. 

4. BETTER "SPECIAL" CAPABILITY 
High-rel. models with special screening 
and acceptance testing. Multiple bobbin 
networks. Pairs matched for stability 
and T.C. 

MWA & WWA SERIES BOBBIN SPECIFICATIONS 

DALE TYPE 
MIL-R-93 POWER RATING RESISTANCE RANGE DIMENSIONS 

TYPE (WATTS) (1 % TOLERANCE) (L. x D.) 

MWA-8 - .1 1 ohm - lOOK ohms .250 x .078 
MWA-10 - .125 1 ohm - 160K ohms .312 x .078 
WWA-13 - .125 1 ohm - 311K ohms .375 x .125 
WWA-22 - .15 .1 ohm - 600K ohms .250 x .2 50 
WWA-23 RB-56 .15 .1 ohm - 650K ohms .375 x .2 50 
WWA-24 RB-55 .20 .1 ohm - 900K ohms .500 x .2 50 

WWA-26 RB-54 .25 .1 ohm - 1.72 Meg. .750 x .2 50 
WWA-36 RB-53 . 33 .1 ohm - 4 Meg . .750 x .375 

WWA-38 RB-52 . 50 .1 ohm - 5.4 Meg . 1.000 x .375 

Standard Tolerances: 1 %, .5%, .25%, .10%, .05% 
Load Life: .5% Max.t.R in 1500 hours at MIL-R-93 conditions. Power 

ratings may be doubled for commercial applications. 

Operating Temperature: -55° C to + 145° C 
Special Modifications Available: Tolerances to .005%; Matched Resistor 

Tolerances to .001 %; Special TC's to ± 2 PPM)°C; Special 
Matched TC's to an accuracy of 1 PPM/°C. 

FOR MORE INFORMATION, CALL DALE - 402-564-3131 
OR WRITE FOR NEW RESISTOR CATALOG A 

~ DALE ELECTRONICS, INC. 
~ 1352 28th Ave. , Columbus, Nebr. 68601 

In Canada: Dale Electronics Canada, Ltd. 

Circle No. 259 on Reader-Service Card for more information. For immediate sales contact, Circle No. 856. 
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