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An accurate d cade voltao·e divider 

i one of the basic ool of the el c rical 

laboratory. Among its many u e are 
the calibrai ion of voltmeters, linearit y 

m a.·uremcnts on continuou ly adju t

able tran ·form r and re i tor , the 

measuremen of gain and attenuation , 

and the preci e mea urement of the 

frequency r pon ·e hara eri tic of 

audi -frequ ncy n work . 
Th G eneral Radio mpany ha 

been manufacturing thi type of voltage 

divider for over 25 year'. 'J'he late t 

model i · the TYPE 1454-A Decade 

Voltage Divider, which has a higher 

accuracy than it predecessors and since 

it u es four decades of voltage divi ion, 

rather than three, it al ·o ha a higher 

resolution. At de it accuracy is ade

quate for many measurements for which 

he lide-,vire pot ntiomet r i com
monly u ed, whil it equally good a-c 

perf ormanc extends it · field of applica
tion to the entire audi o-frequency range. 

The new Voltage Divider, hown in 

Figu re 1, has a con tan input re i tan e 

of 10,000 ohm . The method of voltage 

divi. ion, whi h i attributed to ! el vin 
and Varley, is shown in the chematic 

diagram of Figure 2. There are eleven 

equal re i tor compn ing th fir t 

Figure 1. Panel view of the Type 1454-� Decade Voltage Divider. 
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decade. The next decade ha resistors 

one-fifth the re i tan e of the fir t and 
bridg any pair of r i tor of the fir t 
d ade. Across he econd d cade i 

placed, therefore, one-tenth the poten
tial of the inpu , and this increment may 

b cho en a any one of ten equal in-

T ment between zero and full volta · 

on the fir t d cade. I1� a imilar manner 

th t hird decade ha· unit one-fif h the 

value of the second and i bridged a ro 
two re i tors of the eleven in the econd 
decade. The fourth de ade is a conven
tional ten-step voltage divider. 

The constru tion of the TYPE 1454-A 
i. v ry irilllar to that of the TYPE 1432 1 
D ad R ·i tor x ept that the wit h

i1 o- operation require tw witch arm 

in ulated from ea ·h other. Both input 
and output t rminals are insulated from 

ground and a parat ground bindin0 

po t i  provid d. Th divider may thu 

b u d in ither a grounded or an 

un o-ro inded ir ui t with the metal case 
u abl a a ground d hield for either 
m hod of onne ion. 

Accuracy Considerations 

With fi x ed pr ci ion rcsj ·tor in thi 

v ltage-divid r ir uit extr rnely hio·b 
accura y of voltage di vi ·ion i obtained. 
Con ider a single decade. At maximum 
ou pu s tting the error in voltage di
vi ion i , by definition zero. 'Ihe po i-
1 a ton, I. '·· "The New TYPID 1432 Decade Resistors," 

eneral Radio Expel'iJnenter, ol. XX.VI, No. 1, June, 
1951. 
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Figure 3. Maximum error as a function of sc,a,le 
setting. 

ble rror 1 n di vi io1 for a gi v n tting, 
expressed a a percentage of that set ing, 
increa e a the setting is de reased. 
Figure 3 shows the linear nature of the 
variation of maximum rror a a func

tion of setting. Sin e the re i tor are 

a curat to 0.05 0 the maximum error 

is .09 0 at 0. 1 setting. In terms of 

full-scale etting, which is a common 

method f xpre ing in. trument errors 
and voltag -divid r rror the max

imum error that an ur i ::±:= .025 0. 

Thi error an oc ur at mid-point, and 
the variation with setting is shown 

in Figure 4. 
The values of Figure 3 and Figure 4, 

althouo-h inde d gratifyingly low, are 

very on ervative. Whether the error 

in adju tment of the value of the indi
vidual re i tor are random or y t -

ma tic, th error in voltag di vi ion will 

rarely appr a h th maximum figure 

ited. The fact that the divi ion ratio 

depends on a large number of re istors 

reduces the error on a t ti ti al basis , 

when random error of adju tment are 

on idered. If systematic rror ccur, 

th ir ffe are greatly r du ed in tak-

ing h ratio of two se s of resistanc 
values. Consequently, actual errors will 

rarely ex ·e d one-half the values indi
cated by Fio-ure 3 and 4. 

Figure 2. Schematic diagram showing the meth,od 
of voltage divisian. 
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maximum setting. 

Effect of Zero Resistance 

With all decades set to zero, the out

put voltage of the divider should ideally 
be z ro. A tually th re will b ome 

output ·aused by urrer t :flowing 

through the resistance of the wiring and 

th onta t r istance at the swi ches, 

whi ·h ar i1 s rie in the u put ·ircuit. 

Analysi of the ·ir uit h w that he 

total olta(J"e developed in the output 

cir uit, for a four-dial divider, set at (7) Re E . h . zero, is E - - where ' 1s t e im-8 Ro 
pr ssed input voltage, Ro the input 

re i tan e of the divid r and Re the 

contact an wiring r i tance ha may 

exist between the z r p int of the 

sue essivc Sv itches. With the inpu - re-

istan ·- at 10 000 ohms and the zero 

r istanc f he order of a few milli

obms it i · cl ar that the r idual ut

pu t voltage, alth ugh le than a mi ro
volt p ·r volt of input, impair the abso
lute ac uracy of the smallest output 

step. 
When the divider is u ed for d-c 

voltage div i sion, potential cau d by 
thermo-electric 2 forces, conta t poten

tial , electrolytic action ,  and the like 

can cause additional mall error . Con

servative allowance for all these effects 

2 All resistors are wound with resistance alloys having 
law thermal emf to copper. 

figure 5. Output resistance characteristic of a 
simple voltage divider, 

A UG U S T, 19 55 

is made by including in h a ura ·y 

·tat m n a fix d rr r f =='= .000001 in 

rati ' hich i equivalent to ::±:: 1 micro

volt per volt of input. 

Output Resistance 

T'he de imal v ltag divi ion i the 

ratio f he p n-ci r uit output voltage 

to the voltaCTe impressed on input er
minals, and he vol tage di id r i pri

marily int nd d for u e \: ith high im
pedance loads, as, for example ,  in null 

ir uit where no current is drawn. 

For loads of finite impedance it is n e -

sary to know accura ely h ffe tive 

ou put impedan ce of the divider in 

order to al ulat he a tual volt ge on 

th load or t kn w th impedance ap

proxirnatel in order to e timat the 

red uct.ion in voltage. To determin the 

ouput re i tan of th r i tiv <li
vid r, i.t i h lpful to on id r fir t the 

output re i ·tan e f a imple divider 
sy tern, a ·  shown in igure 5. 

Analy ·is of the mul iple-decade cir
c 1it of Figure 2 hoY\" ha he output 

resi tanc i th um f th quival nt 

output re i tance of the individual 

d cad es. For the purpose of the equi va
len circui of Figure 6, the poten tial 

of each de ade mu. t be tak 1 he um 

of it tting plu tha f the ucc eding 

decad . Thi i b t i.llustrated hy a 
specific numeri al exarnpl . uppose the 

TYPE 1454-A (a 10,000-ohrn divider) is 

se at .2373. 'I'h firs re i tor in the 

equival nt ir uit i the utput r istor 
of a impl 10,000-ohm divider et at 
.2373 the econd re i tance is that of a 

1000-ohm divider set at .373, the third 

that of a 200-ohrn divider set at .73 

and finally a 40-ohm divider set at .3. 
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Ro 
4 
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0 
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Figure 6. Equivalent circuit" of a four-decade 
divider .  

T he corre p o nding r sistances are 

1809.9, 233.9, 39.4, and .4 or a total of 

2091 .6 ohms. The output voltage, of 

cour e, i .2373 time the input voltage. 

Thi calculation i cumber ome and, for 

es imating the approximate impedance, 

linear interpolation between points in 
Table I is u ually adequa e. 

TABLE 
.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

0 0 189 356 501 624 725 804 861 896 909 

. l 900 1069 1216 1341 1444 1525 1584 1621 1636 1629 

.2 1.600 1749 1876 1981 2064 2125 2164 2181 2176 2149 

.3 2100 2229 2336 2421 2484 2525 2544 2541 2516 2469 

.4 2400 2509 2596 2661 2704 2725 2724 2701 2656 2589 

.5 2500 2589 2656 2701 2724 2725 2704 2661 2596 2509 

.6 2400 2469 2516 2541 2544 2525 2784 2421 2336 2229 

.7 2100 2149 2176 2181 2164 2125 2064 1981 1876 1749 

.8 1600 1629 1636 1621 1584 1525 1444 1341 2116 1069 
.9 900 909 896 861 804 725 624 501 356 189 

Frequency Response 

No independent absolute meth d of 

ch eking th a-c re ·ponse of a highly 

ac urat divider uch a he TYPE 
1454-A is a ailable. The p rformance 

can be deduced however, fr m calc ila-

ions based on the known parameters of 

th y m and hecked by measure

ment at fr quencie uffi i ntly high 

o magnify the err r that oc ur. 

The re i tor have in th m elv ex

tremely low res idual inductance and 
capacitance, and i can be shown that 

the ignificant fa tor in a-c performance 

is the shunt capacitance of wiring and 

Figure 7. V oltage divide r in null circuit for linearity 
tests . 

DECADE 
VOLTAGE 
DIVIDER 

POTENTIOMETER ....___.- UNDER 
TEST 

witch frames a it affects the first 

de ade. The maxim.um error from thi 
ource occurs at half ettincr where the 

output res istance is 2500 ohms. If the 

ext rnal apacitance across he output 

terminal i 1 · than 50 µµf, the fre
quency error i le s than 0.1 o/c up to 20 

kc at any setting. 

At settings approaching zero, the in

ductanc of the wiring in roduces an 

error of the ame nature a previously 

described for zero resistance. The total 

output loop inductance is approxi

mately 0.7 µh. At 10 kilocycles, this 

produce an output voltage at zero 

setting e qual to one mi rovol t per volt 

of input . 'I'his error increase directly 

with frequency . 

USES 

The high accura y a d tailed above 

makes the TYPE 1454-A D cad Voltage 
Divider u ·eful for a wide vari ty of 

labora ory m asurements. A number 
of ·ugg sted applications are ou lined 

herewith. 

Calibration of Vacuum-Tube Voltmeters 

The simple ircuit shown in igure 8 
ha be n adopted in the Engineering 
Lab at G n ral Radio for th periodic 

checking of all a-c and d-c va uum

t ube 'oltmeters. Th standard m t r 

i r Li d upon for only a calibration 

value n ar it full- cale reading, where 

best accura y i ob ain d. 

D-C Null Method for Linearity C hecking 

A voltage compari on method is 

widely us d for che c kincr the linearity of 

wire-wound potentiometers. A simple 

Figure 8. Circuit for calibration and test of vacuum
tube voltmeters. 

STANDARD 
METER 

DECADER 
VOLTAGE 
DIVIDER 

METER 
UNDER 
TEST 
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schema tic diao-ram of the method i 
shown in Figure 7. With the voltage 

di ider adjusted for null indication no 

curren i dra \vn from th divider, and 
the op n- ircuit alibration is corr 

A-C Null Method 

'I he null ro thod of Figure 7 i equally 

applicable at power and audio frequen
cie although capa itive loading mu t 
be wat hed as a possible ource of error. 

Even when the y tern is balanced to a 

null, current i still drawn by the ground 

capa itance of th null detector. By the 
u e of hi lding (for example, by using 

a T PE 57 tran former), the lo ation of 
the gr und apacitance can be con
troll d and placed where i will b lea t 

harmful. In general, if the device under 

test ha an imp dance greater than 250 

ohm (the maximum ou put impe anc 
of the voltag divider), the hielding 
should b arrano-ed to pla th o-round 
capa itance across th divider ou put. 
On th th r hand, if the d vie und r 
test is low compared to 2500 ohms, le 

AUGU ST, 19 55 

error will be introduced by shunting 

the capacitance acros he output of the 
device. 

Ungrounded Measurements 

Great s immunity from the effe ts 

of stray a paci tan e both external to 

and within the divider, i obtained by 
op rating ungrounded. This requires 

the u e of hielded tran former both at 

input and at the null detector. 

Generally peakin<T, at the very im

portant fr quencie of 400 and 1000 cy-

les no di:ffi ulty hould be encountered 
from tray capacitan e if reasonable 
pr autions are taken, and the ac uracy 

of rnea urement be tak n a th d-c 
ac ura y. 

Gain-Loss Measurements 

th r important u e include the 
m a ur ment f gain or lo in ampli-
ficr '. at nua r, ' fil an.d other 
netw rk,; and the d rn1.ination of 
turn ra io in tran form r 

-Iv. G. EA TO 

SPECIFICATI ONS 

Voltage Ratio: .0001to1.0000 in step of .000100. 

Accuracy: :±: (0.13 + .000001). All re i tors are 
adjust<:>d to within :±: 0.05 0 of n minal val
ues. Th voltage n:ttio error will rar ly excePd 
this figure, al t hough at lov,· tting of ea ·h 
decad , the rror can Lheor tically approach 
:±: 0.1 0· 

Frequency Characteristics: f the C:l\.'t rnal capaci
tance placed aero s the output terminal i 
le s than 50 µµf, th frequency error i l 
than 0.1 % to 20 kc for any etting. 

Input Impedance: 10 000 ohms. Thi valu i n
graved on the panel. 

Output Impedance: Varies with outpu tting, 
depending primarily on the "'L ing of the 
highest decade in use. 

Maximum Input Voltage: 230 volt' rm (or de) 
for 40° C n tigrade rise of r i tor in th 
input decade. This valu is engraved on the 
panel 

Type 

Resistance Units: Similar to TYPE 510. -nifilar 
on mica for wo dccadP . Third and fourth 
d ad s are yrton-Pe1-r _ on ph nolic cards. 

Temperature Coefficient: Of t.he individual l"C'-
i tor� , ]p, than + 0.002 (l per degree ('n ti

gradc>. Since he v ltage raLio i dPkrrnined 
bv the ratio of re i t r of similar cons ruc

ti"on, t.he temp ratur coeffici nt of th . volt
age ratio i for pra ti al purpo cs, very nearly 
zero at normal room ambient t mp ra ures 
, nd within the powN rating of the b x. 

Terminals: Ja k top binding po t with tandard 
�-inch pacing at input :;md ou put. A sepa
rate grnund p t i provided. o that the 
divider ir uit ·an b u ed gr und d or un
ground d with the hi Jd grounded. 

Mounting: luminum pan 1 and cabinet. 
Dimensions: (Length) 15� X (width) 534' X 

(height) 5 inche , over-all. 
Net Weight: 734' pounds. 

Code Word Price 

14 54-A Decade V oltage Divider • • • • • • • • • • • • • • • • •  ABACK $135.00 
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NEW COAXIAL ELEMENTS 

The widespread use of u-h-f in tru
ments and components based on the 
GR TYPE 874 oaxial on ne tor is 
con tantly bringing o light the ne d for 
additional compon nt to extend the 

scope of measurements. A continuous 
developm n program alr ady ha pro
duced many new it m and v ral 
more are under development. Lat t 
additions to the line are described h r 

COAXIAL STANDARDS 

y BdC 
TERMINATING 

RESISTOR 

{3.2 cm ELECTRICAL LENGTH 
3.0 cm PHYSICAL LENGTH 

Figure 1. Cross sectional view of Types 874- WlOO 
and W200 Coaxial Standards. The effective posi
tion of the pure resistance termination is at C. 
Type 874-WN and WO Short and Open-Circuit 
Termination Units effectively term inate a line at A 
and Type 874-WN3 and W03 3cm Short and 
Open-Circuit Termination Units effective.ly termi-

I 2. 
� 2.0 
� 1.9 

1.8 
0.8 

E 0.7 
<..> 

� O.G 
-o o_s 

/ / '' r 
I I 'I ,.,..._ 

VSWR LIMI S AVERAGE VSWR -

I I F 
I I 

�t.VERAGE POSITION OF RESISTANCE 1 
-TERMINATION. ACCURACY-�0.15cm TO zooor.ic 

IOO 200 500 IOOO 2000 3000 4000 
MEGACYCLES 

figure 2a . Plot of the VSWR and position of the 
pure resistance termination, for a Type 874-WlOO 
100-0hm Cooxial Standard. The distance, d, is 
the distance from the position of the short or 
open circuit produced by a Type WN3 or W03 
Termination Unit to the position of the pure re-

TYPE 74-WlOO 100-0hm Coaxi I Sta.ndard 
D-C Resistance : 100 ohms ± 1 % 
Maximum Power: .:!/g watt 
Net Weight: 3 ounc s 

Type 

The new TYPE 874-WlOO and TYPE 74-W200 
Terminations produce known resi tive termi
nation at p cifi locations on coaxial lines .. 
They are v ry us:-ful in testing th opera-

ion of m asuri ng circuits, as, for instance, in 
checking the lin ari y of the detector in a 
slotted Jin and th a ura ) of m a ur -
ment made with directional ouplpr , bridg s, 
· nd admi tance me er . Figures 2a and 2b 
show th VSWR of each unit as a function of 
frequenc_y. as w 11 as the location of the r i tive 
termination with resp ct to a known point in 
th connector. The kn.ovvn lo ation of the pur 
rf' is1ive t ermination makes possibl the pro
duction of many known complex impedan cs 
through th additi n of se ti n of TYPE 87+-L 
Air Lin �. 

nate a line 3 cm from the front face of the insu
lator at B. The distan ce between B and C, labeled 
d, is plotted in Figures 2a and 2b os a function 

.2 4 
er 4. 
3: 

B 

of frequency. 

I I 

� , 

I 

""//./(// -� 3. 
3, 6 VSWR ui:11Ts AVERAGt: vswfi'-< 
0 

'� I .8 I 
7 .L.... e o. 

� 0. 
� 0. 

Sf---..-A'IERAGE POSITIC: J CF RESISTt.NCE 
5f----TERMtt-iATION. ACCURACY- t0.15cm 

I 
TO 2000Mc 

""' c.vv 500 1000 20 
MEGACYCLES 

= 

� 

JV 30 JV 4000 

sistance termination as indicated in Figure 1. The 
cross-lined area indicates the tolerances on the 

characteristics. 

Figure 2b. Plot of the characteristics of a Type 
874 -W200 200-0hm Coaxial Stan dard. 

TYP 7-t-W200 200-0hm Coaxial Standard 
D-C Resistance: 200 ohms <±= 1 % 
Maximum Power: 7,;( watt 
Net Weight : 3 ounces 

ode Word Price 

874 -WlOO 
874-W200 

100-0hm Coaxial Standard . • . . • . • • • . . . . •  

200-0hm Coaxial Standard . • . . • . • . • . . . . •  

COAXCE TER 
COAXTILTER 

$12 .50 
12.50 

BALUN AC CESSORIES 

'2 00-0hm Terminal Unit 
The TYPE 74-UB Balun is used to connect 

balanced circuits to unbalanced oaxjal circuits 

and vice versa. It operates as a 4:1 impedance 
transformer; a 50-ohm coaxial syst m appears 
as 200-ohms at the balanced terminals. The 
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balanced termination supplied with th balun 
was designed for the commo1 ly u d :300-ohm 
balanced transrnis ion line. Howcv r, in ·a 
in whieh th balun i u ed with a coaxial mea -
uring d vie for measurement of the actual 
omplex impedanc� of a bn.lan cd net• ork 

rath r than Lhe WR on a ;3 0-ohm lin , the 
u e of a 200- hm balanc d line and a balun 
terminal unit can gr a ly implify the pro
c dure. Th 4-:1 imp danc tran formation 
p roduces a 50-ohrn ground d impedance and 

h rC'fore th 200-ohm balanced line can be 
treated a :u1 xt n ion of the 50-ohm tin in 
the mca ming device. A uitable line for this 
purpo c i th TYPE R - 6/U, and the n w 
TYPE 874-UB-P2 Batun T rminal Unit (200 
ohm ) has be n d signed to c nn ct to it. 

Characteristic Impedance: 20 ohm . 

AUG U S T, 195 5 

Figure 3. Type 874-UB-P2 Balun Terminal Unit 
(200 ohms) and the Type 874-UB -P3 300-0hm 

Bolun Terminal Pad. 

1.4 

Frequency Range: 0 to 1000 Mc. n:: 
Recommended Transmission line; R - 6/U. 3: 1.2 
Net Weight: One ounce. <n /I/ 

/'"°';>.. ... r--, ', 
> 

300-0hm Terminal Pad ,, ..... --� 

I/ 
_ ,,,) 

'-.. 
""' ;..._...-v 

It i often neccs ary to obtain a 300-ohm 
balan<' •d ouree when availahJe generator have 

50-ohm coaxial output . Th TYPE 74- B
P3 :300-ohm Balun Terminal Pad convert to 
300 ohms th 200-ohm balanced output im
p <lance produced from a 50- hm un balan ed 

ourcc by th TYPE 874- B Balun. Thi unit 
<'Ontain a built-in 50-ohm resi tor in 
with ea h balanc d l •ad. Th ame arrang men 
can be u eel to terminate a :300-ohm balanc d 
line in :WO-ohms if the oaxial connector on he 

balun is connected to a mat h0d TYPE 74-\ M 
50-0hm Termination nit or t.o a mat<"hed 
detec·tor. igur 4 how the VSv n of SU ·h a 
load over a wid fr quency range. 

Type 

200 400 600 800 
FREQUENCY-Mc 

lOOO 

Figure 4 .  Plot of the V SWR at the 300 -ohm termi
nals of a typical Type 874 -UB-P3 Terminal Pad 
as a function of frequency when the pad is inserted 
in a properly adjusted balun whose coaxial circuit 

is terminated in 50 ohms. 

Frequency Range: 0 to 1000 Mc. 
Input or Output V SWR: vVhen c axial line is termi

nat.cd in 50 ohms V WR at 300-ohm bal
anced t rmin al is less than 1.2 up to 300 Mc. 
and I s than I.:3 up to 1000 fo. 

Net Weight: 2 ounce . 

'ode Word Price 

874-UB-P2 
874-UB -P3 

Balun Terminal Unit (200 ohms) . • • • . . . • • •  

300-0hm Balun Terminal Pad • . • • . . . . . • . 

COAX TERMER 
COAX'r GGER 

$5.00 
9.00 

300-0HM BALANCED TERMINATION 

On very u fu 1 1 men for balanc d-line 
mca ur ments i a imple 300-ohm t rmina ion. 
The TYPE 874-BM 300-ohm Balanced T rmina
tion hown in Figur 5 i su h a devi e which 
ha a V WR of I ss than 1.2 at frequen ie up 
to 900 :\le. Th V WR of a typical unit i hown 
in Figure 6. 

Type 

Frequency Range: 0 to 1000 Mc. 
D-C Resistance: :300 ohm ='= 5%. 
Net Weight: 1 Yz ounc . 
V SWR: L than 1.2 from d-c to 900 Mc. 

Code Word Price 

874-BM 300-0h m Balanced Termination . • . . • • • • • • • . COAXLOADER $5.00 

Figure 5. Type 874-BM 300-0hm Balanced 
Termination Unit. 

Figure 6. A plot of the V SWR as a func
tion of frequency of a typical Type 874-BM 

300-0hm Balanced Termination Unit. 

1.2 

a:: 
3: I.I 
(f) 

> 

f--
1.0 

0 

........ L � 
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874-A3 COA XIAL CABLE 

8 

A small-diamet r, double shielded, 50-ohm 
cable. Ha stran�ded center nduct r for good 
He. ·ibiEt.\' and long life. Used in TYPE 74-R22 

Patch ord. 

Center Conductor: 19 trands of 0.0066 in h, 

Characteristic Impedance: 50.0 ohrn ± 5%. 
Diameter Over Dielectric : .116". 

Dielectric: Polyethylene. 

Type 

tinned soft copper wire. 
O uter Conductor: Doubl braid. 
Jacket: Polyvinyl hlotid » diameter .206". 
Nominal Atten uation: 5.: db/100 fe tat 100 Mc. 

22.0 db/100 fee at. 1000 
Mc. 

45.0 db/100 feet at 3000 
Mc. 

ode Word Price 

874-A3 Coaxial Cable . . • . . • . . . . • . • • . . • • . • • • . • . • . •  COAXGABBER $0.35/foot 
0.20 / foot 
for 25 feet 

or more 

NEW S'MALL PATCH CORO-T YPE 874-R22 

A small- iz doubl -shi ld d patch cord for 
making connections in which minimum leakage 
i desired at high frequencies. Con ists of 3 
f t of 50-ohm TYPE 874- :3 Poly thy l n 
Cable with a TYPE 874-C58 CablP Connector 
on each end. N t Weight: 4 oun c . 

Figure 7. Type 874-R22 Patch Cord. 

Type ode JVord Price 

874-R22 Patch Cord . . • . • • . . . . . . . . . . . . . . . . . . • . • . . . .  C<>AXFANKu;R $6.00 

Two new rigid-line adaptor , panel 

connect r and cabl connector..., will 

be de cribed in the September Experi
menter. 

CORRECT ION -July, 1955 issue, page 14. 
T he maxim um p ulse durations listed in 

section (4) of the o utp ut p ulse specifica
tions should all be in milliseconds and not 
mi lli-m icroseconds. 
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