
The GENERAL RADIO 

�XP�RIM�NT�R 
VOL. VIII. No. 5 ... i OCTOBER, 1933 

ELECTRICA COMMUNICATIONS TEC�NIQUE 

AND ITS APPLICATIONS IN ALLIE:D FIE:LDS 

SIMPLIFYING EXPERIMENT AL-EQUIPMENT CONSTRUCTION 

[JJ' N modern experimental set­
> ups the original ��bread­
) board" a emhl is rap idly 

1�:::::::::::::::::::=:::::·�:::..l. di app earing e p eciall  
where high-frequency, multi-tube cir-

ui t are in 1 ed. For 

are interchangeable. The omplete 
a sembly i mechanically rugged and 
neat in appearance. The apparat us is 
equally suited to relay-rack or table 
mounting. Cir uit change can be made 

at any time without 
one to properly judg 
the operating perform­
an e of a circuit, the 
u e of metallic panels, 
ha e , and shield is 
a]ways d e irab]e and 
in many cases ab o­
lutely imperative. To 
the e perim nt r ]a k­
ing machine- hop fa­
cilities, the mo t diffi­
eu lt part of a sen1bling 
e.'p rimental eq uip-

UNIT PANEL 

CONSTRUCTION 

di figuring the panel, 
and the unit is easily 
di assembled for con­
version in.to an entirely 
different instrument. is adapted to all kind of 

co.lllIIl unicatjon The parts required 
for a complete metal 
box are a base, two 
end plates, a dust 
cover, a panel, and the 
acce sories supplied 

ment: 

Laboratory appat·atu 

Public addr st ms 

xperimental r 
t.ran mitt rs 

n1en t i  the me hani a work of cutt ing, 
drilling, and fini hing panel , base 
pla Le , du t cover , hie Id , and other 
parts. 

The General Radio· Company has 
recently de elop d new unit-panel 
equipmen t de igned to facilitate the 
fabrication of experimental and semi­
permanent assemblies. n advantage 
o.f the unit-panel idea i that all part 

with the panel. All of 
the principal parts a1·e 

made of Eraydo, a n.on-magneti , non­
corrosive alloy of opper, silver, and 
zinc, which i tronger than material 

ommon.ly used for su h part . One ide 
of the Eraydo i atin fini hed and 

oated with ]ear lacquer. Where good 
contact between surfa es is essential 
for shielding the lacquer may he re­
moved with fine sandpaper . 

Three standard Ya-inch panels are 
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Frc RE l. Some of tb ·om Li n ation that arc 

possible with General Radio 1..mit-pan I con­
truction. The TYPE 660- Univer al Ra k 

and the method of clamping it to wall r table 

are cleady shown. ee page 6 for rack d etail 

available: one, 19 by 12 inche and two, 
19 by 7 inches. Typ number and the 
lo ation of an hole are shown on page 
4. Each panel ha everal 2Ys-in h 
diameter holes symmetrical1y placed. 

round each of th hole three mall 
mounting holes ar pr i ded, th orn­
binati n being uitabl e"ther for 
mounting the tandai·d bakelite *(Navy 
type) meter ca e, or for fastening the 
vari u mounting disc to the pan l. 
Adjacent to ea h large panel hole i a 
Y2-inch hole for the low-motion mech-

*All bakelite-ca e meters do not meet the 

dimension requirement of the avy pecifi­

cations, although all, or practically all, meter 
manufacturers can upply them. Many of the 
non-standard metal and bakelite cases ordi­

narily carried in stock by some manufacturers 
can he mounted satisfactorily. 

ani m of the 4-in h TYPE 503 or TYPE 
703 Dials. 

Other Y2-in h hole are machined in 
each panel. t both top and bottom 
near either end are lo ated pair of 
hole on �-in h centers to fit TYPE 
274-Y Panel Terminal In ulators and 
TYPE 138-VD Binding Posts for input 
and output onnection . Other hole 
are intended for single-hole-mounting 
part su h a rheo tat , neutralizing 
conden er , teleph ne jacks, toggle 
switches, anti-capacitance swi tche , 
et . Bu hings for reducing the diameter 
of the holes Lo Vt6 inch or % inch are 
furni hed with the panel. The unu ed 
hole are plugged with TYPE 661-P4 

nap Button which match the panels 
in finish and are easily removable. 

One panel is furni hed with a 5-inch 
permanen t-m a g n e t  dynamic l oud­

peaker, the input impedance of which 
i 3000 ohms. 

Four type of mounting discs are 
available. The TYPE 661-Pl Blank 
Mounting Dis is  a blank fastened to 
either the front or the ha k of the 

' 

panel by means of machine screws and 
three small hole whi h line up with the 
three meter-mounting hol s in the 
panel. The blank di s are u ed eith r 
Lo over the large panel hole not in use, 
or to mount part other than tho 
manufa tured by General Radio. The 

enter of a h blank i pri k-pun h d 
on the reverse ide to a ist -the user in 
laying out mounting holes. 

The TYP 661-P2 3-1-Iole Mounting 
Di c has three mall hole drilled on a 
Ys-in h radiu to mount any tandard 
General Radio part u h as conden er, 
rheo tat, potentiometer, etc. Short 

I acer which are ometimes necessary 
to provide clearance for the panel­
mounting screws are furni hed with the 

(Continued on page 6) 
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ourlesy of QST 
FIGURE 2. A uni ersal exciter unit for 5-band amateur operation as const ructed by the editorial 
staff of QST. Everything is mounted on a TYPE 661-B Unit Pan 1 and a TYPE 661-L End- and 
Base-Plate A semhly. U ing the panel upside down a "the de iguer did here in order to get his 

switches at the bottom is all right, if the assembly calls for no meters! 

Courtesy of QST 
FIGURE 3. The interior of the e_ citer unit shown in Figure 2. An unshielded TYPE 177-B 
Inductor Form is plugged into a jack base at the right. Note that General Radio unit-panel 

construction does not limit you to General Radio parts 
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figure 4. UNIT PANELS AND ACCESSORIES <Drawings %th Actual Si:ze) 
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Type 661-A Unit Panel 
(19 x 12 inch ) $6.00 

Including following accessories 
Number 

Supplied Type Description 

3 661-Pl Blank Mounting Disc. 
3 661-P2 3-HoleMounting Di c 

20 661-P4 Snap Buttons 
2 pr. 661-P5 Panel Clamps 

12 661-P6 Mounting pacer 
6 G61-P8 3/ -inch Bu hing 
6 661-P9 °%6-inch Bu bing 

2.5 Machine crews and nuts 
(for bas , ends, and di c 

2 
2 

1.5 
2pr. 

9 
4 
4 

17 

Type 661-B Unit Panel 
(19 x 7 inches) $4.00 

661-Pl Blank Mounting Di c 
661-P2 3-HoleMountin Di c 

661-P4 Snap Buttons 
661-P5 Panel Clamp 
661-P6 Mounting Spacers 
661-PS �-inch Bushin g 
661-P9 %0-incb Bu hing 
Machine screws and nut 

(for base, ends, and discs) 

0 ® €) Type 661-C Unit Panel 
'-----------------------------� 

(19 x 7 inches) $6.50 

00 
0 0 

G 0 

0 

Type 661-P1 
Blanlc Mounting Disr; 

For u e a blank cover or 
special drilling. Center 
pri c k - puncl1ed for easy 
layout. $0.15 each. 

00 

0 

0 0 13 --1 � 
,., 0 

2pr. 
6 

7 4 
4 

13 

1 

ACCESSORIES (Y3rd Actual Si:ze) 

Type 661-P2 
3-Hole Mounting Disc 

For 3- hole mounting, 
H!0° apart on 'l/e-inch 
radius. 12 po sible po-

itions. 0.20 each. 

Type 661-P� 
Adapter Oise 

For 21/rn - inch m ters 
(e.y., W ston 506). 

0.15 ea h 

Including following accessories 

666-Pl Blank Mounting Di 
666-P2 3-HoleMounting Di cs 
666-P4 Snap Button 
666-P5 Panel Clamp 
666-P6 Mounting pacer 
666-P8 3A -inch Bu bing 
666-P9 %6-inch Bushing 
Machine screws and nut 

(for base, ends, and di s) 
5-inch Dynamic peak r and 

Clamp 

G 

Type 661-P11 
Cover Plate 

For u e with TYPE 177-B 
Inductor l<'orm and TYPE 
177-K Inductor hield. 

0.1,'> ea ·h 
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Figure 5. ENDS, BASES,. DUST COVERS (Drawings %th Actual Sin) 

Type 661-K 
End- and Base-Plate 

Assembly 
For 19 x 12-inch Panels 

$5.00 

Ba e plate can be mounted 
in any one of four po ition . 
Machine screws and spac- · 

ing pil1ar supplied. Ord r 
panel ( hown dotted) an<l 
dust ov r parat ly. 

Type 661-L 
End- and Base-Plate 

Assembly 
For 19. 7-inch Pan l 

$4.00 
Ba e plate can be mounted 
in any one of four positions. 

1achine screws and spac­
ing pillar supplied. Order 
panel ( hown dotted) and 
<lu t cov r s parate]y. 

Type 661-R Dust Cover 
For 12-inch Pan I 

$1.50 

Type 661-S Dust Cover 
For 7-in h Pan 1 

1.25 
Fit closely. an b atta hed 
and removed when pan J 
are mounted one abov an­
other on a rack. achine 
. crews for back suppl ied . 
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ACCESSORIES (Shown Actual Size) 

Type 661-PB 
lfs.in Bushing 

Fi ts �-in hol s 
4 for $0.10 

Type 661-P9 
Yis-in Bushing 
Fits �-in holes 

4 ror 0.10 

Type 661-P4 
Snap Button 

Fits*in hol 
� for $0.05 

-

0 

Type 661-P6 
Mounting Spacers 

Provide clearance ror 
parts interfering with 
cli c- mounting screw. 

6 for $0.10 

Type 661-P7 
Dial Indicator 

For G. R. dia.I. Suppl i d 
free with each dia] when 
order pe i ficall y rf'­
quests it. $0.1 O. 
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panel. Around the edge of the disc, 
which is finished on both sides, are nine 
holes which permit the discs to be 
mounted at 30° angles around 360°. 

The TYPE 66 1-P3 Adapter Disc has a 
2 Vs-inch hole and is designed to mount 
meters such as the Wes ton type 506. 

The metal base is fastened to the 
lower flange of the end plates by spacers 
and machine screws whi h are sup­
plied. One edge is bent at right angles 
to form a flange which provides a 
terminal-mounting strip at the back. 
It i not necessary, howe er, to have 
the flange at the back, for it can be 
mounted next to the panel. In this 
position two pairs of mounting holes 
line up with the lower terminal holes in 
the panel so that panel and base may 
be securely clamped together by means 
of the insulated binding-post a em-

blies. The base mounts in any of four 
positions, i.e., flange up, flange down, 
either at the back or the front. Addi­
tional V2-inch holes on �-inch spacing 
are provided for terminals. Small holes 
for mounting sockets, etc., are easily 
drilled in the base. 

The end plates are sold in combina­
tion with the base and are made in two 
sizes: for the 12-inch and for the 7-inch 
panel . They are bolted to their re­
spective panel by machine screws 
which are supplied. 

Dust covers for the two sizes of end 
plates are available. They fit tightly 
and slide on from the i:ear so that they 
may be removed when the panel assem­
blies are mounted one above another 
on a relay rack. Only four machine 
screws at the back of the unit are re­
quired to hold the dust over in p1a e. 

UNIVERSAL RELAY RACK 

G
ENERAL RADIO is announcing a 

new relay rack to be known as 
the TYPE 660-A Rack and designed 
especially for the TYPE 66 1 Unit-Panel 

equipment. The rack consists of two 
rectangular steel frames which mount 
parallel to each other as shown in the 
il lustration on page 2. 

FIGURE 6. These three parts, with a TYPE 661-Pll Cover, make the complete shielded inductor 
as embly shown in Figures l, 7, and 8. In addition, the hakelite form can be used alone a m 

Figure 2 and 3 or it can be fiu:ed with the shield only as in Figure 9 
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Various methods for obtaining suffi­
cient rigidity suggest themselves. The 
frames may be screwed to the bench at 
the proper separation or they may be 
fastened to the bench and wall by four 

lamps supplied with each rack. The 
clamps are similar to the TYPE 661-PS 
Panel Clamps except that a long wood 
screw replaces the 1nachine screw. 
Holes at the top and bottom of the 
frames can be used to mount a brace 
between the frames if it is necessary 
to increase rigidity of the assembly. 

The rack an be used for panels of any 
width. 

TYPE 661-PS Panel Clamps will 
clamp a panel to the rack in any de­
sired position. Four of these clamps are 
supplied with each of the TYPE 661 
Unit Panels, but they mu t be ordered 

eparately when it is de ired to mount 
other panels on the rack. 

The height of TYPE 660-A Rack 
is 26Yz inche (fifteen 1%-inch rack 
units). It p r i c e  is $5.00. Cod e  
word : NINNY. 

PLUG-IN INDUCTORS 

A
NYONE who has ever been up 

against a short-wave coil design 
problem will appreciate the advantage 
of these new plug-in

· 
inductor forms 

FIGURE 7. The complete shielded inductor 
(Figure 8) mounts in this manner on a unit 
panel. The three springs on the TYPE 661-PlO 
Jack Base guide the inductor into place. See 
the bottom panel of Figure 1, second position 

from the left, for a front-of-panel view of this 
assembly 

after a glance at the accompanying 
photographs. There are four basic com­
ponents, and these can be assembled in 
three ways. The bakelite form can he 

FIGURE 8. The shield ha e is securely locked 
to the shield top by the three bayonet catches 
to make a single unit. In the center is the 
threaded rod which engages a threaded insert 

in the jack ha e and draws the cover plate 
:firmly against the panel. One p lug has been 
removed to show small hole for lead wires 
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u ed alone, or, if desired, the shield can 
be a tt a  hed to make one integral unit. 
Then, when a shielded inductor is re­
quired for use with unit-panel assem­
blies, the cover plate is added. The jack 
base can be used behind the unit panel, 
or mounted h rizontally on a he1f. · 

n important feature in short-wave 
work is the excellent noi e-free con tact 
provided b the u e of pring-type 
plug and jack . The eight ets of on­
ta t are adequa le for the mo t elabo­
rate circuit. When fewer ir uiL ar 
needed, the plug and j a k can, if de­
sired, be removed. 

Figure 8 how how the shielded 
inductor i a semhled for u e with unit 
panel . As the inductor i plugged into 
the ha e pla Le, the end of the threaded 
rod engage a threaded in ert. Then a 
turn of the knob draws the cover plate 
firmly against the panel to make a joint 
that i electri a1ly and mechanically 
tight. ll hole are arefully aligned, 
and there i ab olutel no difficult y in 

lipping the inductor into position or in 
]amping it in pla e. 

If the shielded ind u tor i to be u ed 
in th inanner hown in Figure 9, the 
hakelite ba e can he fastened fi rmly 
to the rod by mean of two nut (sup­
plied with the hield). One i placed on 
th in id , and on on the bottom out-

ide fa e of the form. 

T PE 177-B Inductor Fonn: Can be 
u ed alone, with hi Id, or with shield 
and over plate for unit-panel mount­
ing. e ph tograph . upplied with 

ight removable plug (with lockwa h­
er and lug ) . Winding form: l>i 
inche (diameter), l� in he (length). 

FicuRE 9. The jack base can, if desired, be 
mounted on a horizontal base plate to accom­

modate a shielded inductor as shown here. 

ote also that the! unshielded inductor unit 

can be used in this jack base 

Moulded hakelite. Price: 0.85. ode 
Word: INDUCTBOAT. 

TYPE 177- Inductor Shield: lumi­
nu1n. Fastens to TYPE 177-B Indu tor 
Form with two machine sere' up­
plied. The knob, lamping rod, and 
nut ( ee photograph ) are ·n lud d 
together with a embly in truction . 
See page 4 for description of T PE 

661- Pll Cover Plate. Pri e: $0.65. 
Code Word: INDUCTKEMP. 

TYPE 661-PlO J a k Base: IncJude 
eight remo able jack and lug . nique 
locating device make plugging in coil 

'tremely ea y. pa er bar fit unit 
panel . Base can, if desired, he mount d 
on helf ha e ( pacers not included). 
De igned for hielded or un hielded 
TYPE 177-B lndu tm· Form. Pri 
$ 1.50. Code Word: u IPANBASE. 

�� 
GENERAL RADIO COMPANY 

30 St:at:e Street: Cambridge A, Massachusetts 
wt DOOUft l'AAJ 
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