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Figure 1. 

NEW, SILVERED-MICA, STANDARD CAPACITORS, TYPE 1409 
It has been almost twenty-fiv years 

since the General Radio line of s andard 
mica capacitor was developed under the 
direction of the late G. W. Pickard. The 
characteristics sought for these capaci-
ors were tability, accuracy, low losses, 

and convenience of use. These character
istics are still the objective in a labora
tory standard capacitor, but today's 

riteria are necessarily somewhat more 
severe than were those of a quarter-cen
tury ago. It is, therefore, a tribute to the 
soundness of the original des]gn that a 
great many of its details as well as its 
principles are included in the new TYPE 
1409 Standard Capacitors, currently in 
produc ion. 

Primarily, the new capacitors take 
advantage of the improvements po ible 
with properly processed silvered mica, 
but in the course of he development all 
phases of design and manufactur v ere 
reviewed and a considerable number of 
changes made. 

STABILITY 

Stability was secured in the original 
design by: (1) the omission of impreg
nants, such as wax, which could change 
with time and ambient conditions; (2) 

silica gel sealed in to the case with the 
stacked unit to protect from any residual 
moisture; (3) a clamping tructure hav
ing a low-rate spring so that pres ure on 
the stacked unit would be sensibly con
stant with time and t mperature; and 
(4) artificial agi g by temp rature cy
cling. These features, which are re ained 
in the new unit , produced an excellent 
capacitor, which, nonetheless, showed a 
tendency to increa e in capacitance over 
the years at a low but predictable rate. 
Figure 2, which is the record of our own 
working standards over a 22-year period, 
shows a linear in rea e after the first 
year, when percentage change in capaci
tance is plotted against the logarithm 
of time. The initial and normal first-year 
drift of these unit ' as larg ly eliminated 
by the artificial aging; hence a drift of 
0.1 % in approximately ten years after 
shipm t was the expected performance. 
It is interesting o spe ulate wheth r the 
units in question will continue at the in
dicated rate and drift another 0.1 % in 
the next 100 years, but the matter is ob
viously of somewhat academic in erest 
to most of us. 

The me hanism of the drift in a ca
pacitor with foil el ctrodes is beli ved 
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to be a gradual flow of the soft foil, in

creasing he intimacy of contact with the 

mica and perhaps in reasin_g the area of 

the foil. In th new TYPE 1409 Standard 
Capacitor each shee of mica ha silvered 
electrodes, assuring a much higher de

gr of contact betwe n mica and elec

trode. dditionally, of foil i till used 

to in ur low-re i tan ·e contact to the 
electrodes . 

Data tak n over a hree-year p riod 

on capacitor wi h thi new on tru tion 
show no evidence of s stematic capaci
tance drift. Such changes as have been 

ob erved are random and les than .01 % 

(100 ppm). n order-of-magnitude im

provement over the previous de ign is 
indicated, ' ith a distinct possibility that 

the improvementi v n greaterthan this. 

ADJUSTMENT ACCURACY 

The older type apacitors were ad
just d wi hin 0.25% of nominal accuracy 

by trimming; large capacitanc valu 
were adjusted by a second , small unit in 

parallel, while mall capaci ance values 

w r adju ted by a large unit in ries. 
In the new con tru ion the u of 

sil vered-electrode mica permits adjust-

0.3 

� 0.2 u 
� 
< 0 

ment within 0.1 0 111 a ingl unit for the 

large capacitance valu s. In the smaller 

values a very small adjusting capacitor 

is u ed f r final adju tment. 

ELECTRICAL CHARACTERISTICS 

In addition to low dissipation factor 

and high ultimate insulation re i tance, 

in r t ha focu ed in recent year on 

dielectric absorption , of importance in 

d-c or ultra-low-frequ ncy appli ation . 
Actually, dielectric ab orption and di -

sipation factor at audio fr quen ies are 

aspects of the same phenomenon, both 
being chargeable to interfacial polariza

tions oc urring at fr quenci below on 
cy 1 p 1 cond. Th typi al rise in di -

ipation factor at low audio frequenci s 
is shown in Figure 5. 

The mica used in the TYPE 1409 i 

selected to have average dissipation fac

tor of no more than 0. 0002 at 1 kilo
cycle and insulation resistance of at 

lea 5,000 megohm-microfarad . Thi 
u ually mean cl ar or cl ar and fair

stain d, ruby mi a, bu selection is ul i
mately on the basi of electrical per

formance rather than on arbitrary vi ual 

quality. 
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figure 2. Record of 
change in capacitance 
of Type 509 Standard 
Capacitors in General 
Radio laboratories 
over a 22-year period. 
Range of observed 
changes. in the new 
Type 1409 units for a 
3-year period is shown 
by the dashed lines. 
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Moisture is the deadly enemy of good 
elec rical performance in mica, and ex
treme care must be taken to exclude 

moi ture during as embly of the capaci
tor. The mica is stored at an elevated 
temperature for an extended period be
fore assembly. Actual a embly is done 
in an air-conditioned room with rela ive 
humidity maintained at 30% or lo\Yer. 
The a sembled capacitor stadrs are 
placed in desiccators until final assembly 
in to their cases. 

HOUSING AND CALIBRATION 

Like their predecessors, the new TYPE 
1409 Standard Capacitors are enca ed 
in a ca t-aluminum enclosure, but this 
also has been redesigned. Weight has 
been reduced, center of gravi y moved 

nearer the binding posts, and four units 
have been substantially redu ed in vol
ume and weight. An independen ground 
binding post has been added so that 
these units may be used either as two
terminal or three-terminal capacitors. 
Indicated stability and uniformity of 
temperatw·e coefficient are good enough 
so that an accurate knowledge of the 
temperature is us ful. Hence, provision 
has been made for the insertion of a dial-

Figure 4. Mica for the 
Type 1409 Standard 
Capacitors is selected 
for low losses in this 
test setup using the 
Type 1605-A Imped-

ance Comparator. 

JULY. 1957 

I 2" EXCEPT FOR Ii 409-X,-Y (2-11/1600) 

Figure 3. Dimensions of the Type 1409 Stande1rd 
Capacitors. 

type, bimetallic thermometer into a wall 

of the case. 
To absorb any residual moisture that 

may remain in spite of all precautions, 
a quantity of silica gel i ealed into the 
unit. To insure a good seal and anchor
age bet ween he metal and the sealing 
compound, a groove is milled into the 

inside walls of the case. Finally, a metal 
plate is fastened to the bot om to com
plete h 1 ctros atic shielding. 

Mica and foil are so tacked that the 
t\vo outside foils are connected to the 
low (L) t rminal. Thi partial shield re
duces the capacitance between the high 
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(H) terminal and case (G), and mini

mizes the difference betwe n the wo

terminal and thre -terminal values. 

CALIBRATION 

Ea h capacitor is adju ted to wi hin 

± 0.1 % of its nominal value. The meas-

ured capacitances for both the two

terminal and the three-terminal connec

tion , a one kilo ycle, are entered on the 

calibration certificate supplied with each 

capacitor. 

-IVA G. EASTOI 

P. K. MCELROY 

SPECIFI CAT I O N S 

Accuracy of Adjustment: \Vithin ± 0.1 % of the 
nominal capacitance value engraved on the ca e. 

Calibration: Measured values of capacitance for 
both the two-terminal and the three-terminal 
connections at a p ified room temperature are 
entered in the calibration certificate. These 
values are obtained by direct comparison, to a 
precision of better than 0.01 %, with a like 

tandard periodically certified by the National 
Bur au of Standards to an accuracy of± 0.03% 
in ab olute apa itance. 

Tbe TYPE 1409 Standard Capacitors may be 
connected in parallel with no cumulative error, 
by plugging them together. 

Temperature Coefficient of Capacitance: +35 ±10 
ppm per degree Centigrade between 10° and 
70° 

Dissipation Foctor: Less than 0.0003 at 1 kc and 
23° C. See Figure 5. 

l.Ot-------l----+---+--__,>-+-+-�H--1---l----l 
� 

�Ju 
.lt-------l----+---f-�--,rt-�-

Frequency Chorocteristics: See Figure 5. Value s 
of s ri . inductance and erie resistance at 1 Mc are given in the table below. Thi resistance 
varie a the square root of the frequency f r 
frequencies above 100 kc. 
leakage Resistance: 5 000 rnegohm-microfarads 
or 100,000 megohms, whichever is the le er. 
Maximum Voltage: 500 volts peak at frequencies 
below the limiting frequencies tabulated below. 
At high r frequencies the allowable voltage 
decrea es and is inver ely proportional to the 
frequency, approximately. The e limit cor
respond to a temperature ri e of 40° Centigrade 
for a power dissipation of 5, 6, and 7.5 watts 
respectively. for the three case size . 
Mounting: Ca t aluminum cases with rubber 
feet. 
Terminals: Two insulated jack-top terminal 
plu jack-top terminal and ground strap. 
Dimensions: See Figure 3. 

.01 '------'----'-----'----'----'----'--__J .00001'------'------'------'-----'----'----'----' IOc IOO c I kc IOkc IOOkc I Mc IOMc 100 Mc IOc IOOc Ike IOkc IOOkc IMc 

Figure 5. (Left) Fractioned chonge in capacitonce as a function of frequency. 

(Right) Dissipotion factor as a function of frequency. 

Capaci- Maximum Frequency Series Resistance Wei(Jht 
lance Peak Limit far Inductance in Ohms in 

Type in µf Volts ft.1a:r. Volts in µh n,/ 1 11fr Pounds Cade Word 

1409-F 0.001 500 4.0 Mc 0.050 0.02 1)4 GOODC NBOY 
1409-G 0.002 500 2.3 M 0.050 0.02 1u COOD ONB G 
1409-K 0.005 500 1.1 1 0.050 0.02 1}-i OOD 0 T 
1409-L 0.01 500 640 Kc 0.050 0.02 17::1'. GOOD ONDOC 
1409-M 0.02 500 370 Kc 0.050 0.02 1)4 GOOD CO EYE 
1409-R 0.05 500 175 Kc 0.055 0.02 1)4 GOODCO PIG 
1409-T 0.1 500 100 Kc 0.055 0.02 1)4 GOODCONROD 
1409-U 0.2 500 50 Kc 0.055 0.02 1},i GOOD ON IN 
1409-X* 0.5 500 20 Kc 0.055 0.02 1%' GOOD ONS M 
1409-Yt 1.0 500 10 Kc 0.070 0.03 2,Y2 GOO DC NTOP 

*1\lounted in medium case. 
t).Iounted in larg ('a e. 

iOMc IOOMo 

Price 

$ 32.00 
32.00 
34.00 
34.00 
36.00 
39.00 
42.00 
50.00 
80.00 

130.00 
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MEASUREMENT OF CABLE CHARACTERISTICS (Part Ill) 
ATTENUATION OF 

DUAL-COAXIAL CABLES 

Dual-coaxial cables are made up of 
wo, eparate, individually hielded, 

coaxial cables n as d in an addi ional 
common braided shield and a common 
jacket. Attenuation is m asured for each 
individual coaxial cor eparately, and 
thus the method d cribed above for 

oaxial cables can be used wi hout rnodi
fica ion. The impedance of hese cable· 
is usually 62.5 ohms for each coaxial 
core (125 ohm total for both cores), and 
th reflection-lo s, as d t rrnined from 
Figure 6, is 0.1 db. 

ATTENUATION OF SHIELDED 

TWIN-CONDUCTOR ("Twinax") CABLES 

Shielded twin-conductor or "twinax" 
cables consist, as the name i1nplies, of a 
pair of parallel, spaced wires surrounded 
by a shielding braid and mu u ually 
be rnea ured only at 400 Mc. They can 
be measured using the same method 
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Figure 6. Reflection-loss correction (to be subtracted) 
vs. cable impedance e1nd VSWR. 

vvith a slight modifi ation of the s tup 
alr ady describ d for coaxial cables. All 
that is n c ary i the addition of two 
TYPE 874-UB Balun (balanced-to-un
balanced transform r ) to the setup at 
the points where the cable connects to 
the measuring equipment, as shown in 
Figure 7. 

In this figur the details of the signal 
source and heterodyne-type detector are 
no repeated since they are th same as 
those shown in Figure 4 (Part II). 

Figure 7. Setup for the measurement of attenuation in twinax cables at 400 Mc. 

, ------ --, 
SIGNAL I 
SOURCE I 

I 
(SAME AS I 

FIGURE 4, PART 1111 
I FOR 400 Mc) 

L._ _____ _ 

TYPE 874-UB BALUNS, EACH 
WITH 2 TYPE 874-020 ADJUSTABLE / STUBS a Z TYPE 874-LIO AIR LINES 

,-------.. 
!HE TERODYNE-TYPE I 
I DETECTOR I I (SAME AS I 
I FIGURE4, �RTll): 

c:c!l:==::::Uts:n;L_J I I 
----TYPE 874-UB-P4 TER MINAL ----.... L -- -- __ _J 

UNITS (HAVE UG- 422/U TWINAX 

SOCKET CONNEC TORS l 

CABLE SAMPLE FITTED WITH PROPER TYPE 

OF TWIN CONNECTORS(SEE TEXT:11CABLE SAMPLE") 
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Baluns: The TYPE 874-UB Balun is a 
tuned type, and each balun requires 2 
TYPE 874-D20 Adjustable Stub and 
2 TYPE 874-LlO 10-cm Air Lines for use 
at 00 Mc. The s ubs have calibrated 
cale , and bo h ar simply t to read 

"17.5 ems." to tune he baluns to 400 
Mc. TYPE 874-UB-P4 Adaptor provide 
a reliable shielded connection between the 
output of ea h balun and a TYPE UG-

422/U twinax socket connec or, which 
connect dir ctl to TYPE G-421/U 
twinax cable plugs on the cable pads. 
Cable Pads: These can be made using a 
length (to give about 10 db attenuation 
each) of he ame cable type as that 
under test. Small-size twinax cable used 
for sample and pads can be fi ted dir ct
ly to the UG-422/U series of twinax con
nectors used on the balun terminal uni ts, 
u ing female-to-female adaptors as nec
essary to make connec ions. If large-size 
twinax cable is being used for the sample 
and for the pads, adaptors from the 
small-size connectors on the balun termi
nal units to the large-size series of con
nectors used on the sample and pads can 
be readily made from a few in hes of 
RG-22B/U small-size twinax cable with 
a UG-421/U small-size co nectar on one 
end and a large-size connector on the 
other end. The braid of the small-size 
cable, if folded back over the cable jack
et, will fi nicely into soldering posi ion 
in the large-size connector. 
Cable Sample: Mo t twinax cable types 
have a nominal imp dance of 95 ohm, 
and the impedance at the baluns is 200 
ohms, produced by the usual 4 :1 im
pedance-tran farming action in the balun 
from the 50-ohm impedance of the signal 
source or detector. If no matching cable 
pads were used, a mismatch of 2.10 in 
VSWR would exis at each end of the 
cable sample where it connects to the 
balun. The reflection-loss correction, as 

determined from Figure 6, would be 1.18 
db. (In Figure 6, the impedance scale 
having 200 ohms opposite a VSWR 
value of 1 applies when the baluns are 
used in he measuring setup.)  It is rec
ommended, however, that pads be used 
to match the cable sample between it 
and the baluns so as to eliminate the 
need for any reflection-loss correction, 
partl becau the corre tion is fairly 
large and partly becaus , as a result, an 
appre iable error could then be caused 
by a small misadjustment of the balun . 
Making the Measurement: The method 
of measurement is the same as that for 
coaxial cable , a de cribed previously, 
and no reflection-loss correction need be 
made since matching pad are used. 

ATTENUATION OF UNSHIELDED 

TWIN-CONDUCTOR CABLES 

here are several 300-ohm ables and 
one 200-ohm cable in this category. They 
can b mea ured by use of th TYPE 87 4-
UB Baluns in exactly the same way as 
for the tw:inax cables jus di cu ed, 
except that different balun terminal 
units are us d. The reflec ion-lo correc
tion can always be eliminated. 

The TYPE 874-UB-P3 300-ohm Balun 
Terminal Pad is used wi h ea h balun 
when 300-ohm cable sample are meas
ured, and the TYPE 874- B-P2 200-ohm 
Terminal Unit is u ed for 200-ohm cable 
sample . In both a e , the cable ample 
is sufficiently well matched by the baluns 
with their termination unit so that no 
reflection-loss correction is necessary. In 
setting up the " ample out" condition, 
the most direc possible connection 
should be mad betwe n the two balun 
terminal units to avoid reflection errors 
in this ref rence condition. The terminal
unit binding posts should be butted to
gether end to end, with very short U's of 
bare wire to hold them together. 
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Figure 8. (left) Adaptor made up from RG-228/U cable with large-size and small-size twinax connectors. 

(Right) Type B74-UB-P4 Adaptor to connect balun to small twinax connector. 

Care must be tak n to k ep the un
shielded cable sample well away from 
int rfering objects, including other part 
of it elf. This requir ment rules out 
measuring a coiled sample and usually 
requires the sample to be strung around 
the room, or up and down the hall, on 
non-metallic hangers and spaced two or 
three feet from walls, pipes1 and the like. 
This is admittedly a nuisance, but such 
precautions appear to be unavoidable. 

MEASUREMENT OF ATTENUATION 

AT OTHER FREQUENCIES 

There are several military cables that 
require a measurement of attenuation 
at 1 Mc. The attenuation values are gen
erally o low that he accurate use of the 
inser ion-loss method requires very long 
cable lengths. A better method is to use 
an impedance bridge, with which the 
open-circuit and short-circuit reactance 
of a cable sample having an electrical 
length of one-eighth wavelength and the 
op n-circuit or short-circuit r sistance 
of a cable having an electrical length of a 
quarter wavelength can be measured. 
(The ele trical length equals the physical 
length multiplied by the square root of 
the effective dielectric constant of the 
insulating material.) Attenuation can 
then be accurately calculated from these 
re istance and reactance values, using 
the following equations.12 
12For a detailed discus ion of this bridge method, includ
ing a refined technique for getting maximum accuracy, 
see '':\.:Ieasurements of the Characteristics of Transmis
sion Lines," by Ivan G. Easton. in he November and 
December, 1943, issues of the Exp rimente:r. 

Zo 868.6 
d / f 

a= -R X 1 o-th ft b 1 00 . t. sc enb , . 

or 

a
= 

Roe X 86 ·6 
db/100 ft. Z0 length, ft. 

where Zo -v'/Xscl · /Xoe[ Xse and 
X oe are the short- and op n-circuit re
actan ces, respectively of the eighth 
wavelength section used to determine 
Z0 and Rse and Roe are the resistances 
for the quart r wavel ngth section. 
Measurements at 5 Mc can be made in 
the ame manner. 

The TYPE 1606-A R-F Bridge is we.U 
suited for measurements at 1 Mc and 
5 Mc. 

Departing from military sp cifications 
for a moment, there are occasions when 
a cable designer or a development en
gineer making use of cable might want 

o measure a particular abl at fre
quencies other than 1 Mc, 5 Mc , 400 Mc, 
and 3,000 Mc. The insertion-loss method 
as described can be used at any fre
quency between about 20 Mc and 
4,000 Mc, a range that includes the UHF 
television band (475 to 890 Mc), assum
ing that suitabl o cillator are on hand. 
The bridge method mentioned above can 
be used at almost any frequency for 
which a bridge is available, provided 
that cable lengths can be selected to 
give resistance and reactance readings 
that are within, or can be brought with
in, the accurate range of the bridge. 
Special methods can be devised in par-
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ticular probl ms u ing standard in tru
ments. For example, a capacitance 
bridge (TYPE 716-C) can ometime be 
used to mea ure all four cable parameters 
(R, L, G, and C) of a short cable length 
(25 ft.) at low frequencies (100 ICc), and 
attenuation can th n be cal ulat d. A 

large el ction of General Radio bridges 

and imilar impedance-measuring de
vice i a ailable to cover the frequency 
range from low audio frequencies to 

5,000 Mc . 1
3 

- vv. R. TH RsTo ... 

(To be continued) 
13 ur al · Enaineering Department will be glad to mak 
recommendation fo r any specific measurement problems. 

LIST OF EQUIPMENT 

In addition to the items listed in previous installments, the following units are used in measuring twin-conductor 
cables. 

Quantity 
2 
2 
2 
2 
4 
4 

Item 
Type 874-UB Balun . . . . . • . . • . . • • • . . . . . . . . . . . . . . . . . . . .  @ 
Type 874-UB-P2 200-ohm Terminal Unit . . . . . . . . . . . . . . . .  @ 
Type 874-UB-P3 300-ohm Terminal Pad . . . . . . . . • . . . . . . .  @ 
Type 874-UB-P4 Adaptor . . . . . . . . . . . . . . . . . . . . • . . . . . . .  @ 
Type 874-l 10 Air Lines . . . . . . . . . . . . • . . . . . . . . . . . . . . . . •  @ 
Type 874-020 Adjustable Stubs . . . . • . . . . . . . . . . . . . . . . . .  @ 

$75.00 
6.50 

15.00 
50.00 

S.50 
14.00 

For measurements by the bridge method at 1 Mc, the following instruments are recommended: 

Quantity 
1 
1 
1 
1 
2 

Item 
Type 1606-A Radio-Frequency Bridge . . . . . • . . . . . . . • . . . • . . . • . • . • •  
Type 1212-A Unit Null Detector . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . .  

Type 1211-8 Unit Oscillator . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  
Type 121 2-P2 1-Mc Filter . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . • • • • • . . .  
Type 1203-8 Power Supplies . • . . . . . . . . . . . . . . . . . . . . . . . @ $40.00 

Price 
$150.00 

13.00 
30.00 

100.00 
22.00 
56.00 

Price 
$620.00 

145.00 
275.00 

30.00 
8 0.00 

NEW COMBINATION 3-WIRE AND 2-WIRE POWER RECEPTACLE 

As rapidly as production schedul s 
will permit, General Radio ac-operated 
in trument are being equipped with 3-
contact power-input receptacles that 
will accept either the Rtandard 2-wire 
power cord, TYPE CAP-3- or the new 3-
wire cord CAP-15. * The 2-wire cord \vill 
b upplied wi h instruments unles the 
3-wire type is sp ified in the order. 

The ne\Y 3-wire receptacle is avail
able for in tallation by our customers 
in instruments that now have the 2-wire 
r ceptacle. Designated TYPE 109-A this 
r cepta 1 , unlik the old 2-wire type, 
is not rece ed, which would require an 

Type 

Front and rear views of the Type 109-A 3-wire 
receptacle. 

exc ively large diameter. In tead, 
the n w re eptacle i in erchangeabl 
with the old 2-wire r eptacle on xi t
ing instrum n s, without chang 1n 

mounting hole . 

Code Word Price 
109-A 3-wire Receptacle . • . . . . . . . . . . . . . . . . . . . . . . . .  TRIP $1.25 

*"3-Wire Power Cord" General Radio Experimenter, 31, 9, February, 1957. 
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TYPE 1203-B UNIT POWER SUPPLY 

The popular, general-purpose Uni 

Po,vcr upply 'TYPE 1203- , de igned 

primarily t provide a-c h at r and d-c 
plate po' ·er for G n ral Radio nit In
, trum nt., ha b en r pln. el by an im

proved version TYPE 1203-B. Th cir
cuit of the new model has been revised 
to include additional filter capacitance, 

thereby redu cing; the output rippl . By 
a rearrangcrn nt of compon nts, the 
fus-. ha b n mov d to the front panel 

for oTeatcr convenience of servicing. 

The 230 Y :30-eyel mockl 'TYPE I 203-
Ql 1 ha been r plac.:e<l by Lh TYPE 

1203-BQl for 23 v, 50- to GO-cycl 
View of the Type 1203-B Unit Power Supply. 

servJCe. have been aC'C'Omplished at no in rea. e 

In bo h new mod ls these ·hanges in priC'e. 

S PE C IFI C AT IO N S  

Output (at 115-v input): 300 v de (±5 ) at 
50 mn.; 6.3 v n.c n.t 3 n,mp; (with a- load at 1.5 
amp or less, max d-c load is 65 ma, about 285 
v de). 
Regulation: At no l ad, d-c output is 3 0 v. 

Ripple: Les· than 0 mv (120 cp ) at full load. 
Input: 105-125 v, 50-60 p. , 50 w full load at 
115 v. 

Connectors: Line ord permanently attached 
to im;trum nt. tandard 4-point c nnector 

-
Type -- --

mounted on cabinet sid' for other Unit In
stnunents. 
Rectifier: GX4. 
Accessories Supplied: :;\fating plug for equipment 
other than U nit In. trumcnt. ; sp:trc' fus<'s. 

Housing: Black-crn.cklc-fini�h i luminum µ::Lnel 
and .·ides. Aluminum cover finished in clear 
lacquer. 

Dimensions: \Vidth 5 in., height 5%: in., depth 
G}-{ in. over-all, not including power ord . 
Weight: .') pounds. 

r'orle Word Price --
1203-B ( 11 5 volts, 50-60 cycles) . . . . . . . . . . . . . . . . . . . .  A LTV�; $40.00 
1203-BQl 8 (230 volts, 50-60 cycles) . .............. ..... ALIVEH.EC:AT, 50.00 

VACAT ION 

Durino- the w0C'ks of .T uly 22 .'.lncl .T uly 

20, our '1anufacturing; Departrn nts 

"·ill be closed for va ·ation. 
'There will be bu. inC's. a. usual in the 

ale.· Engineering; and Comnwrc·ial De

partmcn L · .  Inquiries, indud ing rC'q ll('. ts 
for tec·hnieal and comm r ·ial infonna-

CLOSING 

tion, will receive our ll ·ual prompt 
attention. 

Our Ser i · Dcpartm nt reque ts 

that, IH'('aUSC' of ab�wnecs in th manu
facturing and repair groups, . hipment.s 

of C'(ptipnwnt to be rcpairPcl he scheduled 

to reach us aflcr the vu. ·ation period. 
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CHAIRMAN RETIRES 

IT: r 11 R. Ri ·hm n<l, for th pa.· 

0 irt P n y ar. 'l mirman of thc> Board 
of th ( � n •nd l La lio 'omp· n�-, r tir d 
on .Itm , 1. :)/, h· vino· r('aeh d th 

1 adi < m-

pan. · ._ . an ngill pr· in 1. 1. and tw 
' .  r. lat r wa:· •lee· 'd iL ,' <T •t·l.ry. 

h cm 1 Trea. ·ur r in l. :... '. \\"hi ·h l :-;1-
tion h h 11 until hi. •le.• ·tion as Chair
m� n of the R ar l f ] ir C'tm·.·. 

IIi� prin ipal int Pr . . · hav 

th hu. in �. ' nd m l 

n to <'an·.·

nd high 
f und tim 

work in tt.�id affair .. He 
n ir ·t r ._ n l prP. id nt f th 

Hadi �Ianufa �t •r r. _\ . ·iati n now 
RET�IA): dir •t r pre. id n ::tnd C'hair
mar f t • 'ci ntifie pp:uat u. � InkP1-. 

. s ia i n; Jir ct or of th Jj l Prty 
� Iutual ln.·ura.nC'e ompun_ n<l . f th 

Bo."t n ,,ov n H . and Rnhb r "on -

pany. In addition, l cuu. e of a c 
t rf'.·t in chwati n h 
many Y ar a. m n1b · rp n a-

i n f th :\I . a ·hu · tt • In. titut of 

'I' ·hnol tru. t e of � � ortl -

Xa ional 
itt at tim 

faith in th 

ng 

h ,.a. aw rdc·i h 
f r ::\I ri and wa. I, I 

dvi.· ry ., n1n1it 
Hi.· wi 

c·ontrihut 

und of K orwic} 

"orld \Y 

m• ny of th (' >mpan�··::: t u.·i • p hci( s 

� n it.' pr .� ntp . itim im tl i1 du. try. 

General Radio Company 
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