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Figur. 1. /hhJ VU ... llo" pickup wllh conlrol box 
Inltollod on Ty po 1551.C Sound_Lovll MII't. 
(A""ve) Tho tht .. "Ibtat lo n -p icku p. with thl" 
eonn 'etlng coble. L,ft to ri g h i' Typ' 1560_1'52, 

Typ' 1560_1'53, a nd Typo 1560_1'54. 

VIBRATION MEASUREMENTS 

The standard sound-level meter call 
be adapted for the measurement of 
solid-borne vibrations by the substitu­
tion of a \'ibration pickup, or acceler­
ometer, in place of the microphone. 
For use with Genera l Hadia sound­
level meters, three vibration pickups 
are now ava ilable. offering a wide 
choice of characteristics. 

Each pickup is offered, either by 
itself or in combination with a con­
trol box, which by means of electrical 
integrating networks COil verts the ac­
celeration response of the pickup into 
velocity and displacement responses. 
Each combination, called a Vibrotion 
Pickup System, consists of pickup, con­
trol box, low-noise connecting cable, 
and convenient probes or fastening 
dev ices. 

WITH THE 

SOUND-LEVEL METER 

The control boxcs are basically alike, 
but each type requires unique input 
and output circuits determined by 
the vibration-pickup characteristics. A 
three-position switch, labeled .>,.cc, \' EL. 

DtSP, selects the characteristic desired. 
At each switch position the signnllevel 
is automatically adjusted to the correct 
calibration value. 

VIBRA liON-PICKUP CHARACTERISTICS 

Table I lists the characteristics of 
the three Vibration Pickups and of 
their corresponding Vibration Pickup 
Systems. 

Type 1560-P52 Vibra tion Pickup 

This pickup has a low output im­
pedance and is especia lly suited for the 
detection of low-frequency vibrations. 
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TABLE I 

VIBRATION PICKUPS 

Typ' Numb" Typ, 1560_P52 Typo 1560_P53 Typo 1560_P54 

C''''''''I Numb .. 1560-9652 1560-9653 1560-965' 

So""ill,,lly (mV/I), "oml",,1 " n '80 

Tlmp Co," of S'n, (dare) 0.06 <0.02 0.01 

Ruo"onl Frequ,ncy (c/.) 3200 28,000 '000 

Cop"cll,,"U (pF) 10,000 350 700 

Tlmp ... lu .. R""IO (DC) 01075 - 1810120 -18 10120 

RoIIIII", Humldlly R""g , (%) 010 100 o to 100 o to 100 

Cobl, L,ngth (ff) SO.55m) B (2.5 m) 8 (2.5 m) 

Dlm,,,.llIn' (In) l'ltbyl~by"'" 'It hu by 0.7 1'/w. dill by lYo. 

(mm) '2by37by15 15.5 by 18 31 by 27 
-

Nel Wollh! (OK) 1.6 (AS IIroml) 1.1 (31 IIrllm.) 3.1 1\tO IIrllm.) 
-
Prlu $100.00 $220.00 $160.00 

VIBRATION PICKUP SYSTEMS 

(Used with Type 1551-B or Type 1551-C Sound-level Meter! 

Typ' Numb .. Typ, 1560-'118 Typo 1560_"3 Typ. 1560-P14 

Cll llliol Numb.r 1560.9922 1560·9613 1560.9614 

RII"go, IIf MOlllu"mo"t 
Rm. Accol,.olllln (1,,/.') 0.11039,000 0.3 til 3\tO,000 om 10 3900 

(m/.') 0.002101000 0.006 III 10,000 0.000210 100 

(It) 0.000210100 0.000610 1000 0.00002 10 10 
-

Rm. V,loclly (1 ,,/.) 0.001 10 • 0.001 10 1000 0.0001 10 • 

(m/.) 0.0000210 • 0.00002 10 20 0.000002 10 • 

-
Rm. Ollploum'nl (mUI ) 0.0310 • 0.03 10 30,000 0.003 10 • 

-
(mm) 0.0006 III • 0.0006 10 600 0.00006 10· 

~qU'"CY R""II,(. ee fig" .. 2) 

Not W,lghl of Sy.I,m (Ib) 1'% 10.8 kg ) 1'% (0.8 ~g) 20 kgl 
~ 

Shlppl"g Weight (lb) 512.3 kgl 5 (2.3 kg) 512.3 kill 

P.lu $160.00 $290.00 $220.00 

• Upp .. l" nit III d,""laCfttlent and "~1"",\)' m"$"r~men\1 depend. "pon l'O(lu.ney I nd i. d~\~,mi,,1"<l by 'h~ mUII""m 
~leration ponlbl. belo,"" nonlin ..... ' ly <>eeur. (l00 g for Type 1000_1' 11 B. 10 g for T), iJ(' 1.'.00_1'14). 
' . - ..:eeleution of ~,.vit)' . 
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It is supplied with the TYPE 155~ Vi­
bration ~ Ietcrs for measurements dOWli 
to 2 ci s. When the pickup is used on 
the TYPE 15GO· Pll B Vibration Pickup 
System, the 20-cyclc low-frequency 
limit for acceleration mcasu remcnt.s is 
set by the frequency response of the 
TYPE \;j51-C Sound-Level .\Icter and 
~or vclo,ritv am({lt., r:iliecmpJ!t b)' pe 
IOto rnt.m r nl't~!!:;;;I;!~m_ . nlroll)Qx. 
.\Ieasurcmcnts of ae 
2.5 ci s can be made if the Tn> ' -/ 
Sotln I ratIOn Analyzer is used 
in place of the sound-level meter. 
Velocity and displacement arc easily 
calculated from the acceleration read­
ings, when the fr('qucnry of the vibra­
tion iSkllown. -
Type 1560·PS3 Vibrotion Pickup 

From among the Tllftlly excellent, 
small, lightweight accelerometers now 
available, this pickup hns been choson 
liS best suited for vibration measu re­
ments over the complete audio range 
with GR instruments. It has (approxi­
mately) 10 times the resonaut fre­
quency. 20 times the output imped­
ance. and the sume output voltnge as 
the TYPE l.i(iO-P52. Owing to its high 
output impedance, this pickup requires 
tbe TYPE l :jHO-P40 Preamplifier for 

" T 

~ - -••• QIIl...., .. ova.u OVI ... co.> 

• • , 

• 

measurements down to 2 cis with the 
TYPE 1.):)3 Vibration :\Ieter or to 2.5 
cfs with the Tn.: L'i(}·I-A SOUIll.! anu 
Vibration Annlyzer. Without the pre­
amplifier, acceleration response will be 
down upproximately 3 dB tit 12 ci s. 
r The TYPE 15GO-P13 Vibration fjick­
up System. in wbich tbis pickup is 
used. is capable of measu rements UOWIJ 

to 20 c/s with the THE 1.'5:i l-C Sound­
Level :\letcr. This combination is rec­
ommended for measurements to meet 
the requirements of :\ Iil Std-740 
(Ships). , 

Type 1560·P54 Vibration Pickup 

This high-sensitivity pickup IS Il 

newly developed high-output, high­
performance piezoelectric ceramic 
transducer. It has (approximately) \.;') 
t imes the resonant frequency , 10 times 
the output. and 10 times the output im­
pedance of the TYPE !560-P52 Pickup. 
With its associated cont.rol box in the 
TYJ'E 1560- PI-I Vibration Pickup Sys­
tem, it is intended for use with the 
TYPE 1551-C Sound-Level ;\ieter. It is 
eq ually useful with the TYPE 1553 Vi­
bration :\leters and the TYPE 1564-A 
Sound and Vibration Analyzer. With 
these two instruments, the low-fre­
quen cy response will be down about 
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3 dB at. 6 cI s. With the TYPE 1560-P40 
Preamplifier, the full range of the 
vibrntion meter and analyzer can be 
covered. 

VIBRATION PICKUP SYSTEM 
CHARACTERISTICS 

The curves of Figure 2 show the 
frequency-response characteristics of 
the three systems. I n each case the re­
sponse shown is the combined response 
of the pickup, its connecting cable, the 
associated control box, and the TYPE 

1551-C SoUlld-Lcvel i\ lcter on 2O-kc 
weighting switch position. Table Il 
lists the characteristics of the three 
Vibration Pickup Systems so they cun 
be readily compared. 

DECIBELS OR VIBRATION QUANTlTIES~ 

When it. Vibration Pickup System is 
used in place of the microphone, t he 
decibel readings of the sound-level 
meter can be converted to the corre­
sponding vibration quantities, us above, 
or alternatively, t he decibel sca le can 
be assigned new reference levels. A 

Fill .... 3 . Tw o "I.w , 0' Ih . conltol 
Ioo l<, w hich ollo ch •• to th . Typ. 
15S1-C Sound-l .".r M. , ... 

data p late, sec Figure 3, on the panel 
of the cont.rol box for each Vibration 
Pi(!kup System lists the cOllversion 
factors to convert t he dB read ing to 
magnitudes of the vibration para me­
ters. III addition, d B conversion charts 
are suppl ied in the operating inst ruc-
1ion booklet, which relate a ny decibel 
reading of the sound-level meter to the 
vibration quanti ty being measured. 

Some of the recent vibration speci ­
fications require [l1\S\\'ars in accelera­
t.ion level, L~ (sometimes called ad B), 
for acceleration mellsuremenls and ve­
locity level, L .. (somet imes called vdB), 
for velocity measurements. There havc 
been no standardized reference Ic\·e[s 
for these quant ities, but some Kuvy 
specifications have commonly used 
10- & m/ s1 (10- 3 em/s~) for the L. refer­
ence and 10- 1 m/ s (IO-e cm/ s) for the 
L. reference. 

A new ASA Standa rd fo r Reference 
Quantities for Acous tical i\ l easure­
ment.<; is now in process. It includes the 
two reference q uantities above plus the 
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reference quant.ity of IO- ID m (iO- ! cm l 
for displacement level, L". 

When the Souncl-uvel !l. feter is lIsed 
witb !l.ny of the Vibration Pickup Sys­
tems, decibel readings CUll be ctlRily 
translated to the proper \' ibration level 
in dB by adjust.ment. of the in terna l 
culibrution of the Sotlnd- Level !\ Ieter 
for U - ;"18.1 dB (re I volt / .ubar) micro­
phone and ndditiOIl of t he dB correc­
tions listed ill Table II. 

TABLE II 

dU to be added 10 S LAt· rroding 
Vibrll/ion whm con/rol box "Ditch 1! 
Picku"fJ 
SJ\.lrnl u t 01 Ace 

N\I.~r ~o yel l l" 

1560.1'1181 
1560.1'13 
1560_1' 14 

'" 30 
o 

'" 

" " '" 

DISp 

c, 

'" '" 30 
·lnl<er .... l .,..Iibt.tl"n aet ro. - !>8.J dB nliuophon .. ( ... I 
Yoltl/,har). 

USE WITH TYPE 1565·A 
SOUND-LEVEL METER 

AU tbree pickups CUll be used \\·ith 
~he T H'E 1:'i6.j-A Sou nd- Le\'el :\ Jeter. 
Since t.he 5eQ§jtjvjty Of ths THE 
156s:A is lower by 19 :1 thQIl that of 
the-r n>.; tg:3 1-C Sound- Level " '! cter, 
it . .!!!i1¥ he yesirable to avoid the loss 
introduced tw the control bOx. (hul the 
piCkup connected directly to tbe sound­
level-meter input., acceleration meas­
urements CUll be made to 10 cis, 2.') 
cIs, and 20 cIs with the Typt:s 1500-
P52, -1)53, find -PM Vibration Pick­
ups, respective ly. Tbe uppe r frequency 
limi t.!! of 1200 cis and 1500 cis nrc 
safely below t he resonant frequencieS 
of the '['·n'Es 1560-P52 and -P54. 
Abo\'o :lOOO cis the response of the 
Tnt: 1.560- P:'i3 \\~ II be mod ified by the 
C-wcighting ehnractf>ristic (the. Tnt: 
1565-A docs 1I0t hllve tl flat-response 

JUlY 1965 ~ 

posit ion l. The operating ins truct ions 
fo r the T n t: 156,'>-A Sound-Level :\Ie­
ter include 11 table of meter tClldings 
(level in dB) versus accelerat ion in g 
for the T YN; 1560-P52 Vibrut. ioll Pick· 
up. The sn me table npplies to the 
TnF; 1560-P5a Vibration Pickup . For 
the Tn'!; I 560-PM. the tll.ble Can be 
used if 20 dB is added to the "Level in 
d B " column. Use Of Ib e £9n trol IK/,x 
will permit mwmemcpt of velociLY 
and dL".placement us we!! ,as pceelero­
u':in, but., owip g t o the low£[ seQsitiv­
itv of the TYrE 15fji1_A Soum!-i&vel 
:\11:JCCs mi nim!lm rcndjQ!'§ w j!t he 10 :1 

(20 tlB) higher tbAII tbose pOS!iihle 
with the TYPE 1551 -C. 

PICKUP FASTENING OR AnACHMENT 

Specificat ions for thc three \' ibra­
t ion measuring systems descri bed a pply 
when the pickup is fastened to the de­
vice to be measured in n rigid manner, 
so that it can not move with respect to 
the surface to which it is attached. 
Probes or other simple. mounting de­
vices are. su pplied as convcnlences to 
be used when survey-type meal'lure­
mCllts are requ ired or the preferred 
stun mounting cannot be readily IlC-

• , 
• 
• J 

./ ~ . ...... Tl<:'~r 

• ,/ 
., • IlUUt:~a:/' "'" 
., • ~ ~ ,~ - = , --

f lIlU" 4 . F .... u . n.y r •• pon .. o f Ty p ' 1560· 1'52 
Vibrotlon I' I.kup olloch.d by meonl of 1/ 16_ 
Inch_thick loy.r of ' Ioltldn l. 1I."''',n'l Un. 

shoWI .upon •• of p ickup mounted 
direct'" on s ho ker. 
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'I.w, . 5. Vlbr .. ,lo .. 
PIckup wi'h 1y p. 
1560. '3$ ' .. mo" . .. , . 

M ..... . , Clomp. 

compli~heJ . When vibration meusure­
ments nrc madl' to meet. specifications 
t ha i require t hat the pickup \.Ie mounted 
by tt stud or bolt. t hut. is the wily o~e 
must muke the mensuremcllt. 

I>ick ups can be faste ned by muny 
different. methods but for grCtltest !le­
ru racy the fastening should be as 
direct uud rigid 3S po ibic. If the 
pickup is to be fastened only tempo­
mrily , und if t he acceleration is less 
Ihun gravity and only low frequencies 
are present, simple methods of fasten­
ing lore adequ:ltc. Plasticine or double­
fl\red tupe ru n be plnced betwC('1l the 
base of th(' pi('kup li nd f1 flllt surface. 
at the des.ired point. If the su rface is 
horizontul , flut, and I:! mooth , the pick­
up may be wrung to the surfllce with 
a th in film of petroleum jelly or light 
s.iliron(> grellsc. Figurc -l show!! t he 
responses of a TnE 1.';6(}- P,")2 Pickup 
fllstened lU'curely lind by ml'nns of 
Plasticine 

On magnetic materials, the pickup 
mlly be fastened to a magnet a nd the 
magnet then attached to a flat surface 
on the de\'ice that is 1.0 be measured. 

A small magnet clump is supplied 
with tbe Tnt; 1560-1'1 3 System. A 
slightly larg<'r cla mp. THE 1!)60-P35 
(see Figure 5), is avnilnble as ao acces­
sory fo r the Types 1560-P118 and 
1.')60-PI4 Systems. If the Typ~~ 1560-
P!i:l Vibration Pickup is fastened to 
the magnet nnd the magnet. Illlaciled 

to Ii ::;mooth, flat su rface with petro­
leum jelly or light silicone grco.se u8Cd 
to ensure l' lose contact betwoon all 
mating surfzlces. the response of the 
TnE 1560-PI 3 System is not sig· 
niticuntly a ltered for frequencies up 
to 10 kc/s und accelerations up to 5 g. 
Figure 6 shows the fCs ponse of It small 
shaker system measured with the T y PE 

1560-P53 Picku p with and without the 
magnet clamp. Unless the rna of thl' 
pickup is mally times ~maller thl\l1 thl' 
muss of the device being meusured . the 
uddition of the pick up will modify the 
response of the system. By the snme 
tokl'll, lidding the magnet will modify 
thl' response of the system still further . 
For the responses shown in Figure 6, 
the mass of the system, includi ng 
shltker plu!! pickup I\nd shaker pillS 
pickup on magnet, was mainta in ed 
constant. 

At high accelcrntions simple fa ::;teD­
ings nre inlldequate; a stud mllst be 
used to hold the pickup diroetly IIgni nst 
the surface being measured. E,·ell with 
the stud , petroleum jelly or silicone 
grease should be used to ensure close 
contact. without applying undue strain 
to the pickup. 

To install tht' picku p permanently, 
where tapped holes for studs lite not. 
ltvaila ble, all adhesive such as dental 
('('ment, Eastman 910. or nn epoxy ce-

i .~I-t--+---t;-+-+­
..... j ~~+-~~ ~~~ 

I 
Fi.Uf. 6 . R .. po .... 01 7yp. 1$60· 1'$3 VlbrallO .. 

Pickup wll h .... d w llh.u, m a . .. . ' I. clomp. 

-
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mCllt should be used. For best resu lts. 
use only a thin layer so tbat the elastic 
charncteristirs of the cement will not 
affect. the behavior of the pickup. 

Use of Probes 

Probes ami probe t ips lire supplied 
with the Types 1.')60·P l l B nnd 1560-
P I4 Systems. T hese are su pplied 118 !l 

convenience to help in eases where 11tH 
smooth surfaces may not be avn iluble 
for proper mouliting of the vibration 
pickup. A klllg probe will modify the 
pickup response appreciably. T he pri­
mary f{'SOIUlncC of the measuring sys-­
tern will be determined by the probe 
dimensiOllS. fo r exa mple, Figur<' 7 
shows the response of t he TYI' ~; 1560-
P,i2 Picku p mounted d irectly on fI 

flat , smooth su rface and hund held in 
conta.ct with the su rface through (0.) 
a aYs--inch long and (b) a %-inch long 
probe. I~ igtlre 8 shows the response olr 
tR ined with R T\'I'E 156(}..P53 Vibrat ion 
Pickup mounted on a flat. smooth sur­
face lind thell held in contact. through 
a 6-inch long X YHnch dia meter probe. 

Ulllcs.~ the device being mensured is 
massive. n hand-held probe muy seri-

ous]y alter the motion. AI!lO. some VI­

bration is tra nsferred to the pickup by 
tremor of the hand . This vibration is 
made up mostly of components below 
20 ci s so it is aLtclluated somewhat by 
the 2O-cycle, low-frequency cutoff of 
these measurillg systems. T he observed 
pea k-to-peak displacement from t his 
source is in the order of 0.2 mil so that, 
even with cure, low-level metlf!u rcmenta 
tl rc limited by this f'l('tbr. 

The hand-held probe is useful at 
frcfltlcllcies below 1000 ci s if the d­
bmting object is huge and has rela­
tively large motion. 

Env!'; E. GRO,"S 

-...;y .. ~ "'" $(tlI)fC> 

Fill"' • • . fr. "". ",y . u po " ,. 0' II" Typ. 1560· 
'S3 Vibratlo" 'I'~ ... p ... o .. "I. d 0" hand. h.ld 
6 · 1",h 'onll by Y. _I" ch dl .... . t • • ,...b •• C".y. Is 
Im •• ,h. d . y".II. o f , .y.,.1 ••• p." .... R. f .. • 
. " • • II" •• h ..... ' . 'pon •• • f " ckup ",."nl. d 

dl . . .. ly on .h.k • •• 
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GENEIIA L II ADI O EX'E IIIMEN TE II 

A 100-/.LF 

DECADE CAPACITOR 

Performance and acceptance tests on 
high-capacitance elec trolytic capacitors 
ha\'c created ft llt'ed for high-cnpaci­
tunee sta nda rds against which the 
accuracy of the test eq uipment eun be 
monitored. Following the introduction 
of the Tn!: 1424-1\ Standard Polysty­
rene Decade Capacitor (10 ~F) a few 
yl'ars ago, ('ustomer interest in a 100-
~F decndc developed, and a special unit 
was designed and built. Haying thus 
proved the practicability of the busic 
design, we are now able to offer a 
loo-,uF decade as a standard cat.alog 
item. 

Design Factors 

The effect'> of residual impedances 
become maN' se rious as capacitance in­
creases, creating design prohlems in a 
lOO-,I.IF decade that are not significant 
in a IO-,uF unit. Some of these problems 
are: 

Control of series foss Oil/Bide thr dielu­
(riC", that is, the resistance of the leads, 

switching melIns, and binding posts. 
One cun reduce the resistance of leads 
und binding posts by making them of 
larger cross section, but reduction of th,= 
switching resistu nce requires more dras­
tic treatment. In the 10-~F decade, the 
switch contllcts were duplicated and 
paralleled to make the resista nce loss 
negligible in comparisoll with the di­
electric loss inherent ill well made 
polys tyrene rupacitors. Par t he lOO-~F 
decade the tapered-plug technique long 
used in accurate dc bridges and resist­
ance boxes was adopted. The resistnnee 
of a connect ion made by the tapered 
plug wrung into its mating tapered 
socket (approximately 5.50 included 
angle) by its actuating T-hundled knob 
is quite acceptably low, of the order of 
50,1.10. All other joints in the interna l 
electrica l circuit arc soft-soldered. The 
resistance of the external con nections 
at the binding posts is minimized by 
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"he Illrgc contact ureus t1l1d the usc of 
lurge knobs so that high contact. pres­
aures ClUJ be obtained. 

('(jllirlll oj residual Sf'ril'8 i'ldlJdUI,cc. 
The goo metrical locutions Bnd the d i ~ 

mcnsions of binding posts. bus. islands. 
studs !llld cu rrent-sheet conncetoffl 
were chosen to minimize the ind uctnnce. 
The binding posts are located as lIell r 
one ('dge or the instru ment liS practical. 
They a rc. swggered with respect to one 
another l!() that wide low-ind ucta nce 
ribbons or strips Clln be run directly 
when connections arc made to us-'Hlci­
alecl equi pment. Although t.he instru­
ment. is cOllside.rnbly larger tha n the 
I().-I-.d~ dccllde, the totil l T'Cl'l idua l in­
duc-wnee is les.'1 t h lln twirl' as Inrgc. 

Mai",nwnu oj mon(lgenblp lIiU' (11111 

II"l'lgIII . The l()'~F T YPE 1424-.'\ weighs 
1 6~ pounds. The tbought of Ii decade 
weighing ten tim('s ns much is a Iitti(> 
shattering The only rendy way 10 re­
dur(> site /lnd weight is to usc lower­
volttlgt' capacitors, and , th('rcfor('. t h(' 
penk voltag(, rating has been rcd uc('d 1.0 
2.1 volts, This i~ not a seriolls limitation 
in use, since Inrge sta ndard cn pacitors 
Me almost nC'ver l'CQuired for use with 
high voltages applied. either IIC or dc. 
The rapucitor volu me is on ly twirc that 
of the lo-p,F box. 

Protect ion ami ,f/' Pflf!r{/1j 8toTIIgr. T he 
reduction in \'oltage rating minimites 
the dllnger from dc enf' rgy s tored in Ih(' 
(.'npll.citor. The lower stored energy fi nd 
the low voltage great ly red uce the shor k 
hazard . If tht> meta l components of tht' 
switching means were exposed , drop­
ping metal pieces would IX! n haza rd . 
A plexigills cover plate proteets agai nst 
Ih is rOlltingency as w('11 as serving lHI an 
imwrtion gu ide fo r the tn l>l'rcd plUg!!. 
Ruilt-in ('u rf('nt.-li mi t ing resistors Il re 
provided for li miti ng the chll rging !lOd 

J Ul Y 1 96$ ~ 

d ischzlrging cu rrent to Il Mfe vulue when 
the ctl pacitor is used 011 de. 

A Stondard of 0 os well os of C 

A major IIpplicatiou for t he T HE 
1425-A Stulldllrd Polyst.Yrflle Decnde 
Cn paeitor is the cn librntion of bridge~ 
used fo r mellsuring Cftpllcitullce and dis­
sipation factor of clcetrolyt ie capaci­
tors. A characteristic thnl makes poly­
styrene such a desirable dielectric is 
tha i its 0 is \'cry low and is quite ('011-

stnnt UB a funct ion of freque ncy. Elec­
troly tic cllpncitors. on thl' other hand , 
huv(' charactcristicull y high D's, Wheu 
the decade is to be used us R refer­
ence st.andard to check the calibm­
l ion of elcetrolytic-C'tlpacitor-measu ring 
bridges. it should bt> possible to increase 
i ts D to any desired dcgree, in order to 
check the dissipation factor accuracy 
of the bridge. 

T his can be 8cI'omplished by the 
addit ion of t\ known exte.r/wl resistor. 
Iden lly. the resistor should be in 8crie8 
with the rupocito r. sin ce elcctrolyji<" 
ca pncitors urC' f/.pecified Ilnd .}suaUy 
mell sured in tcrms of series components. 

A mnssiv(' bind ing post is provided 
ror the seriC's I·onllection. Unfortunately 
whell low va lues of 0 are desired . the 
required series resistancc mny be very 
low. and su itable nd ju8tnble resistors 
rolly not be uvn ilnblu. Even if they nre. 
the problem of connecting a resistor of. 
Slly . Olle milliohm into n simple series 
ci rcuit is formidnbl(' wht'n lend-!lnrl­
contuct resistance is (·ons idcre<J . 

If the required series rcsistanrc is 
unmullugeftbly low. the desired 0 value 
ra n he prOOtI{'{'d by u much Inrger, more 
pracl icni value of rt$istullcc ('Olmected 
in parallel . A pllir of conventional in­
strumcnt. binding posts ( 1'YI'~: 938) is 
providl:'d for fluch pa rallel ron nection . 
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Wholl lI::<ing the purnlle\ cOllnections. 
Ollt! mus t I"('member that the equivalent 
series cupu('itam:e of the combinution is 
the parul1el t'ILpacitlJllCe multiplied by 
I + I)'. Thm!, the series ('ulJlll'(' lio n 

should bt, used whenever pru (,ticul . 
A few nlimeriCl.Ii examples will ~erv(' 

to iIIustrntc the :;iwa tion . Suppose, at 
1000 cyrIl's, On{' wisbes to establish a D 
of om for 100 ,uFo The requiN'd series 
resi!!tllll{'c i!l' 0.0016 ohm:;, which il'l 
rather awkwnrd. The panllle1 vu lue 011 

the other lumd is 16 ohms, roll vcnicntly 
realized with II decade resistance box. 
For n D of 0 .0 1 the difference bctwef'll 

tolol Capaella .... : 100 ... P. 
c..pa.Ua,,'. p •• $I.p, 10 JI~ . 
CU,lac •• I., Polystyrene. 

S, Ie. 

A .. \ull .... "1 A"u.ocy 01 1 kc " ±O.2,s1!{ 
C..,III<ol.: ,\ c'f" rtificntl' II' SlllIlll i('{1 Kivin(/. 
~lJ.!ju rl'd vfll ul' ~ ohu. iul'd h~' C(llllpil rilKln , tu ft 

pl"eri!lion heUer tlUUl ±O.OI%. with workin/.! 
~tandfLrd~ whOll(' ull!!olutl' vHluc~ a re known tv 
lin n.r('urtl.('y lx,uN lhfln ±{1.O5%. dewrmined 
lI.ncl maiulnined in tl'rm~ of rl'fc rcn("e lSUllldnrdll 
l)(oriodi cflll~' meflo'lll fl'd by th" ;\'lItionll.l Burenu 
of Sl.fIndll.rcJ @. 
S'alolllly , ±O.OSI'I year. 

.,erl('S und pumllc1 cll Pllcitallce is only 
0.01 % . and the uS(' of t.he purllllci n'­

sistor is c1etlrl.v indicatl'd. As nnothN 
example, l\ D of (Uj ilL 120 cycles, 50 
,uF requires about :l(1 ohms in series. 
Ilgain a practical vnlul', III U.I ill this cali(' 
the serics l'on nectioll is il.dicateJ . 

The new T yl't; \4 25-1\ Standllrd Ca· 
pacitor extends by one mof(' t1ccad(> the 
calibrntiOIl capabilities of Gn cnpllf' i­
lllnce s tandards. which tlOW cover the 
range from 10- picofnmd to 100 micro­
fnrads, a formidnblc 1011 range. 

P. Ie ~kEJ.noy 

CAT ONS 
PllllpoUo" facto. o' I k. I : < 0 .000·1. 
I""ulollo ,, _"111o" •• : > 10' Or . 
Voll1lg. Roco", •• .,· : <D.l e;. 
T .... pe .. lu •• c.. . ",d . .. , of Capo.lta" •• (t.,plcol) 
P ..... QC, -140. 
M.x Ope.oli"g Ta ... p . .. lu •• Qc , 05. 
Mox Saf. VoII.II.: 2S V-, peak, below 10 k<'" /8. 
DI .... "slo""' Width 9 ~, height J9l-i, def" ' 
8M inches (2..10 b.\' 105 by 205 mm ), over-Ill . 
N.' W.lllhI: 46~ Ib (21.5 kg ). 
Shlppl"g W.Igh" (l71b (31 kg). 

• Pitt"",,; •• boQrpllon . 

CalalOfl 
N .... mkr Dump/ion 

Pria 
in USA 

fl"pl 141$-A Slo .... ord 'oly"y •• "._P ••• d . 
PI.I.ct.l. C.po<II •• 

$1400.00 

Hz or cIs? 
III dCiSl.'ribing t he lIew Tn.; 1218-B 

Unit Oscillator we ha ve used the ab­
breviation :'\ ITlz for the uni t of fre­
f1uenty , rnther than Me/ !=.. The ex­
planation il'! simple: t il!' frequen cy dial 
is engraved ill megahertz. 

The Interna tional Elertrotechnicnl 
Commission has recently re('ommcnded 
t.hat herlZ be the inte rnational unit of 
frequency, and the .\"ational Bureau 
of St!l ndan1s bus adopted it. Till' new 
st.andard on abbreviations of the In­
stituw of Electril'nl nnd Eledroni i: 

Enginccf8 prcfers Hz bu t allows the 
a lternative of ci s. 

At. General Rlldio we sha ll tlSC Hi'­
on a ll Ilew dcsigll1>. I~ xis ti llg design!; 
will continue to usc ci s (o r cps, ke, ami 
:\!c) until they are redesigncd or other· 

wise su perseded . 

I n the El."prrill!nller a nd other Gen­
eral Radio publications, we sha ll use 
hertz except when discussing instru­

men ts on whO&' d ials or panels the 
older units apl)Car. 
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IMPROVED UHF OSCILLATOR 
900 to 2000 MHz 

A low-priced, high-powered , stable 
signal source covering better than lUI 

acta \'C of uhf or "L band " has been a 
,.... unique and popular member of the 

\.:nit rf oscillator family for some 10 
years,l Additional convenience in use 
and greater stability of output are now 
otTered in the completel.y red esigned 
Tn!:: 1218-B wnit Oscillator. 

Compatible with the other oscillators 
in the family it heads, the nell' oscilla­
tor has a much lower profile t.han its 
predecessor, ~c\'en inches high and 12 
inches wide, it can be attached semi­
permanently to any GR power supply 
of that. height. If the power supply is Ii 

Trr'E 126i or 1269, both of which nrc 
-l inches wide, the combination can be 
rack-mounted side b~' side. On the 
other hand, the TnES 1263 and 1264 
Power Supplil's, which nre 8 inches 
wide. mount Ilbo\'c or below the oscil­
lator for tl total height of 14 inche!' in 
a 19-inch rack ,! 

For convenience, particularly in rack 
assemblies, all three controls are on 
the front. panel. Frequency is set by a 
vernier-dri\'c knob, which makes 8 
complete turns, and is indicated on a 
custom-calibrated dial w better than 
±I%, The scale length of 10J; inches 
was unchanged ill the redesign. A log­
ging scale ha!' becn added for precise 
interpolation or resetting of frequen­
cies. The j,F control operntes an in­
cremental tuning I'apncitor, which is 
considerabl).· more effeclive and stable 

~-:.- -- -- -.........; , 

-~:"± 
-.....; , 

01-- ..... 
f--' , 

0 

0 

0.11 1.0 ' .0 
''IEOUCHCY- G''. 

_ POW£JI ........ Y TYI'f ,1.,-_ . I OIIl toJ_., 
__ 1'0I00I SU""U TYI'f .w-a. , .... ... 00: I~. - .I 

f'eu,. I . 

Oulpul pow •• v, f •• "u.n<)'. 
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Flau •• 2. Pan. ' .. I ..... 
0'1'" Typ. I2n_87R, 

'0 • • ack rnollnl. 

• 

" 

0 , 
=a<. 
~~ , 

'"' 
'" " 

than the variable grid resistor that it 
replaces. Thi:; control cn n be used to 
make adjustments as fine as [ part per 
million. over a range of about 0.1%. 
The third control sets the output level 
between 1.I'TO und maximum by rota­
tion of the pickup loop. The redesign 
brought tlii ii control to the front nnd 
also "geared it down" so that settillgs 
as low as :)0 dB below full output arc 
easily made. 

A pencil triode is uscd ill D tuned­
plat.e-tuned-cathode r ircuit (although 
plate, not grid. rUlls ut de ground po­
tentia\) . The plate resonator is a high­
Q, quarter-wavelength. ('oaxial line 
with n cont.acting plungl'r. The output 
loop is mounted 011 the plunger and 
therefore maintains a position in the 
zone of highest magnet ie-field inten­
sity . The cnthode is tUlled by a curl('d 
thrce-l1uarter-wLlvclength line of un· 
usual d('sign . The rotary motion of the 
cathode tuner and the linear motion of 
thr platc tuner are coupled 1.0 the 
main dial b~r an improved mechani~m 
having negligible backlash . 

The shielding has been improwd by 
nboul 40 rll3. All control shafts are 
nonconducting and uct th rough wa\'('­
guidt.'-below-cutoff !l1E'evl's. Cir('uit con­
nertion s :'Ire brought through the main 
casting wall through filters . Cathodr 
Ilnd grid'\'Qltage test point!' hn \'e Iwen 
hrought 0111 so that mOllitoriJlg or 
spe('ifl.l-purpo!ie modulation can be- a('-

.-,oW 0 

_:;r~ ('/;,", ~ " I' .-
' .~ . '. 0 . . . 

'. .. , G ;.;I " 0 . 
~ 

' .. 
complished withou t. disturbance to the 
shielded compartments. 

The renr location of the locking 
GR874 out.put. connecl,Qr is convenient 
ill many applications. In addition, the 
adaptor-panel set used for ruck insta lla­
tion provides front mounting space for 
II. sim ilar connector to which the output 
is brought by a shorl coaxial cable. 
The guaranteed output power (shown in 
Figure I ) is now specified more pre­
cisely thrill before. The power available 
from a typi('lll T YPE 1218-8 com­
pared to its predecessor is thc same at 
most frequencies except where the 
older instrument had \\'eak spots. These 
have been alleviated by improvements 
in the tuned circu its. 

A ~lIhstullt i lll impro\'ement in spec-
tral Pllrity of the out.put signal result s 
from t.wo measures. First. the cnthode 
circuit has been isolated from thl' 
h{'at.er so that. !llterllating current theN' 
doc" not modillatr the osci llator ap­
preciabl.v. :O:econd. the entire tuning 
assembly has been so mOllnt ed as to 
redu('c the transmission of acollstir 
energy from the main casting to th(' 
tube. where modulation cnn result. The 
('I('ctrode!; ill the tubc rC"Olmw OW~ 

C'h:lIlit'lIl1y at Ilf'arly :'1 kllz. hut the rl'­

!'lIltan! fr(,quency modubtion a t reso­
nall(,(' is le!'s thun n \·cr.v few parts per _ 
million a t ~ollnd Irw·1.~ fOllnd ill mf)st 
la hora tories. 
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,... tn ow applications requtrlllg the times of squUre-.wave Or pulse modula-
bigbest stability of frequency Ilnd am- tion are about I microsecotlu. To ob­
plitudc, it is important to regulate both tain very constaut output, cw or square 
heater and plate supplies. Because t he wave. the TYI'E 1263-13 Amplitude­
frequen cy is more sensitive to heater Regulating Power Supply shou ld be 
voltage changes tban to proportional used. 
changes in the plate (or B+ ) circuit, Applications for the TYPE 1218--0 
the TYPE 12G7-A Power Supply, which Unit Oscillator are widespread in lab­
is fully regulated, is recommended for oratories and production faci lities 
critical applications. where uhf signals are handled. For ex-

".\{od ulation is facilitated by dupli- ample, it is an excellent, low-cost pump 
cation of the usual plate-.modulatioll for n parametric amplifier. It may be 
jack 011 the frout anu behind the paneL the" local oscillator" in a heterodyne 
A connector is also provided for direct receiving or measuring system. It is 
('onnection of the 'TnI'; 1264-A i\lodu- recommended as a generator for the 
bung Power Supply (formerly possible TYPE 900-LB Slotted Line in tbe 900-
only with adaptor cables). With that to-2000 [ .... IHz frequency range. 
modulator, typical delay, .,;,:ise;;.:..a;n;;d;.,;;f.;:I;,I..,..._...,.._...... - R. W. H.,\ RLEY 

A 10 
F.~ .. ency RanG" 000 to 2000 MHz \0.9 to 2.0 
OHz ). 
F ....... llcy Callb.alioll II,cc ... ocy' ±l ~. 
Wo'm .. p F,,,, .. ,"cy O. lft, 0. 1"'( approximate 
total warmup drift. 
f ....... llcy Control< A '!-inch dial with calihra­
~ion ill MHt. over 290° (J07i-ineb scale length). 
with II. slow ·motion drive of about 8 tur08. 
Supplemented by a logging 8(lale of BOO divi_ 
sions. 
~F Control: 1.8 turns for approximately 0. 1% 
total range. 
Outp"l Powe, (lnlO so 0), 200 ro W (O.!) to 1.5 
(: Hz ) guan1nteed millimum, droppiug linearly 
to 130 mW at 2.0 GH!, with TTY": 1269-A 
or 1203-8 Power supply. 

120 roW (0.9 to 1.5 GHz ) guaranteed mini­
mum, dropping linearly to 80 mW at 2.0 Gill, 
with Typ}: 12(j7·A, 12IH-A, or 120I-C Power 
Supply. 
O .. lp .. 1 Cenne<lo,: Locking type GR87~ , lo­
cated at rear. Adaptol'l! available for other 
oonneetor S~'lItern8. 
t ..... 1 COlllre1: Full output to about :W-dB 
4ti.enulI.tion eMily set by 200° rotation, UD­

calibrated. 
Mod .. lotlon : An external audio-frequency volt­
age for plate modulation can be introduced at 
the front-panel MnDllUT[I)~ jack. The im­
pedance tbere ia about 6,000 0; a~proxim[l.tdy 
30 V, rm!, is required for 30 !b amplitude 
lnodulation. for .-00- and 10000Hz modula-

Cflwlog 
.v1J.m.~r 

tion, the TYPl:: 1214-A Unit Oseillator is rec­
ommended. 
Pow .. Supply , Fuur typel of power euppliea 
are recommended; the choiee depend! on the 
intended applicntioll. 

Tbe TYPE 1267-A is fully tegula t~l, for cw 
operation. 

T he Tl'l'Jo; 1269-A i6 unregulated, for nl!l.xi­
mum power, cw. 

The TTFE 12U3-B lI.utomatically controle the 
output Icvel up to 2 V behinq 50 0, cw or 
I-kHz square-walle modulated. 

The TTP\; 126~ ·A provide!! full-power cw or 
modulated operation: I-kHz square wlIve or 
pulse at externllliy determined duty ratio and 
frequency up to 100 kHz. 

The (l&<:illatQr is available in combinatioll 
with each of theee power euppJie&, fOr either 
bench Of rll.c.k mount! ILII listed on page 16. 
T .. b" One 5675 pencil triode. 
Me .. n,ln" , The o&ciIIlltor i~ housed in an 
aluminum C!I.8ting with gray_wrinkle-finisbed 
shield covers on right and left ends and a 
front panel similarly finiBhed. 
Acceuorlu Supplied: TTPE: 874.R22LA Patch 
Cord, phone plug. 
O'her II,ce."o.IOI A .... lla bl" GR874 coaxial 
elementll. 
Dlmentlon" Width 12, height 7~, depth 9 
inche5 (:l20 by 205 by 2·10 mm ), over-all. N., Weight: ].J Ib (0.5 kg ). 
Shippln" W,lghl , 25 Ib ( 1 l.5 kg). 

Priu 
in USA 

1218.9'702 
0.(8 1.9642 

type 1218.8 Ullit Oull1ol ... ""Iy. "nch Mount 
ryp. 481 _P412 Raek _Ac/oplo. Sot. for OKilleuor ""Iy 

$465 .00 
20.00 
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OSCILLATOR - POWER-SUPPLY COMBINATIONS 
These combinations include oscillator, power supply as listed , 
and accessory hardware for rack or bench mount, as specified. 

Am"l>',udl>-kvded 
(tU,Ip..1 bU.ind 

Stablet:v>: 100] 6Q..{!.auru 
tqIUIr .... U"GN impedo"u; metered 

,If azim"m "..u~",oouWIjcm ; DWpW/.t-t:d: 
PJ; lIroK"' ~SC': poour ; {UimlJl t CUI dabilil,,; i~ I .k<: J.J:c tqIUIr~''''G" 

lo"'ftt coct NrtIIoIl" rtriduoJ 1m rqoo,... ... ore mooldalion. f1r all 

r,0Wa:M SUPPLY 
!'PEl (1269 •• , (1267-A' 11267-AQII) (1264_. ' (1263.8, 

hoPtlT LllO'l 10'to 125 Vor 10' to 125 V Of 10510 125Vor 
VOl.T ... OE 19510 250V 105 to 12'V 1\)5 10 2.50 V 21010250 V 210 10 250 V 

..... ColJJkig No. 1218· 9429 1218.9.427 1218 .9428 1218.9424 12 18.9423 

MOlIN T". 1218·89 1218.17 1218.117QI8 1218." 1218.113 
Pr-ke $540.00 $635.00 0" '.qu." $750.00 $190.00 

. 

RM' 
ClJlaJoQ No. 1218·9549 1218·9547 1218·9548 1218·95" 1118·9543 

M~", 
T,,. 1218·119R 1218· 117R 1218.87RQI8 1218·UR 12 18·83R -. $561 .00 $6$6.00 on •• qu .. ' $774.00 $914.00 

A TUNABLE, ADJUSTABLE PROBE FOR 
SLOTTED-LINE MEASUREMENTS 

Users of the TYPE 874-LBA Slotted 
Line who need a calibrated and more 
precise prob<> penetrat ion adjustment 
and more precise tuning than is pro­
vided by a simple stub will find the 
Typ.; !)(}()-DP Probe Tuner a useful 
accessory. This is the same probe as-

sembly that is supplied with the pre­
cision slotted line, T\'J'£ 900- LB. 

The probe penetration is adjusted 
by a micrometer drivc find its position 
is indicated on 6 11 cngraved knob. 
Tuning is performed by rotation of 
thl' probe-tuner bll rrcl , wh ich imparts 
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linear motion to the $wb without rota­
tion, and, in this eR$(', the length of 
the s tub in ccnliOlct£'rs is !'howll on 
un cngranxi scale. Tu ning is pos.~ib lc 

from 300 ~ lll z to nCllz, which clleom­
p3~e" the compiclc frequency range 
of the slotted line .. \ scrcw-on plas tic 
<:o\'cr is pro\'ided wit h cach tuner to 
protett the probe tip when the probe 
tUller is not in U~. 

Since both the Tn'E 874-LBA nnei 
the TYPE OOO-LD Slotted Litles ha\'c 
their own diode- or bolometer-mount 
assemblies, the prone tuner does not 
contain u diode holder. 

Probe penetration is an important 
factor in slotted-line measurement.'!. 
A probe coupled too tightly into the 
~Iotl('{] line can rnll~e measurement 
(OrrON! when the sauree drking the 
s lotted line is not matched, In this 
cnsc, the probe rdleds the incidcnt 
Wfi\'C back to the sourcc; a second r('­
R('ction occurs at the source and adds 
or subtrncts to tho incident wave as 
tht:' slott('(]4line carriage is moved, The 
result is that millima and ma.xima tlre 

affected in both po.<:ition and Illllgni4 
tudc, and the "S\\'II measurement is in 
errur, With the probe pelletration 
clearly \'iJl.ible and directly renduble, the 
chances for mnlad justmellt of probe 
penetration arc greatly reducl>d. It is 
usually 1U1J('h easier to decouple the 
prol)(' lhnn to match the source im4 
pc<lanec, , 

Excessive probe penetration can nlso 
cause errors nt the higher "s\\'n va lues, 
say abovc 10, been usc the load ing cf4 
frets are greater at the voltage maxi­
mum thun at a minimum. The load­
ing effects incrcuse more and more as 
the \'SWll is increased, Thcrefort:', here 
ngain the efiSY readability feature re­

moves any gur,sswol'k about probe 
penetration. 

The probe reflection, as a function 
of frequency nnd distance to the slot.­
tcd 4 line inner conductor (probe pene­
tration), is shown in Figure J. 

A detailed in!<truction shrC't is fur­
ni;::hed with en('h probe tUlwr. It ('011-

tains all the lIeees.."U ry in!<tallation in­
structions. A tuning graph is inclu(jrd, 

17 
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which ilH.licatl'll th(' correct 5t'tting (or 
any frequency in the tUll ing range. A 
small ~"iJlcb open-end wrench is pro-

vided fo r insttlllntion of the probe 
tuner on the slotted line, and a ~·o. :2 
Bristol wrench fo r sCli le adj ustments. 

S'ICIPICATI ONS 
F, . .. u, ncy Rang', 0.3 to !) GHz. 
1'"," O. plh S • ."" Calibr&.ted fro", 0.0 10 to 
0.150 in., ill intervals of 0.00] inch. Que revohl­
lion of the knob moves the 'probe 0.025 inch. 
Stub Tun." Cwibrated IIot mtervaIa of 0.1 em 

{rom 0 to 17 em .... 
Dim, nolon", Le-ngth II in (280 mm), dip. 31: iu 
(23 mOl), over-nil, cJoeed. 
N" Weight: By!! O~ (2-15 g). 
Shipping Weigh. , 3 1b (1.4 kg) 

Catalog 
Num~r De8criptum 

Priu 
ill USA 

$75.00 

PANEL MOUNTING KIT 

FOR 

f<3~900 PRECISION .. ~." 

The TY\'E OOO·P10 I Pa nel :\ loullt­
ing l\:it is a simple conversion kit for 
adapting !l GR900 connec tor, or any 
component equipped with a G ROO{) 
connector. to panel mounting. This 
application includes adapt~'tt ion of G R-
900 connector devices as panel feed­
through or " bulkhend" ('()nnectors. 

The kit comprises olle gear-ring as­
sembly; four -l-40 screws, 1-1' inch long; 
four nuts and lockwashers; and a de­
tailed instruction sheet. 

A centering (genr) ring is mod ified 
to include .a flange. as shown in f igure 
1. It is insta lJed directly on any GH900 
connector after removal of t he existing 
centering ring and locking nut. 

The resulting panel connector does 
not contain fl. locking nut, since the 
locking nut on the mating con nector is 

COAXIAL CONNECTORS 

usua lly all tbat is needed. When t wo 
panel connectors are to be mated , a 
T Yl'Jo.: OOO-L Air Lille can be used . 

Examples of appl icntiolls of this kit 
are shown in Figure!> I to 4. Xote that 
thl' Hungc mou nted on the front face 
of the panel (Figure 2) provides the 
greatest accessibility and ease of con ­
nectioll. [f necessary . the fl ange can 
be mOllut<..'(! behind the pa nel at tbe 
expcnse of accessibili ty and possibly 
uppeara nce. Accessibilit)', ill this cuse. 
is a matter of how much of the locking 
nut of the mated connector can be 
grasped d uring tightening. T his re­
cessed mounti ng configu ra t ion is shown 
in Figure 4. 

Specific a pplications include: panel 
connector for frequency- or time­
domain refl ectometers or similar test 
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,... sets, equipmclll modules, and rack­
mounted assemblies where a feed­
through from the rcar to the fro nt. of 
the rack is required , 

Fill"" 1, Pan. 1 ~onn.<to, 

mo .. nt ed with 01 , II" •. 

FIg .... 2 . Pa". 1 ~o .... . clo, 

mo .. nted with ~o "" lo l cabl •. 

Uver-nl! pUllcl space required by the 
lIangc of the unit is I ~ 6 inches on each 
side. 
Weig ht., :>.' et. I oz (30 g ); Shipping, 8 oz(230 g). 

TYPE 900·0 

3. Panel <a .. " .. tor 
ma .... t.d with a type 900.Q Adapto,. 

Figu .. 4 . Panel canntelo, 

mounted with fla"g ' behind panel. 

Deu:ripHon 
Pn'u 

in USA 

Typ. 900· P KM Panel Ma .... llng Kit $7 .0 0 

@874 COAXIAL CABLE CONNECTION 
.\ very slight modification in the 

usual assembly procedure can improve 
the VS WR performance of ten G H874 
coaxial CO nnector types , Developed re­
cently in General Radio's continuul 
product-imprO\'cmcnt program, this 
new technique run be applied to both 
panel-mount and patch-cord connec­
tors, in two groupings. for use with 
RG-8 size cable. The cOll nectors Hf­
fected are listed in the t.nble 0 11 puge 20. 

The new technique is of particular 
interest to those now lIsing General 
Hadio TYI'E 87.J-T OS and -T058 
Crimping Tools to fasten the connectors 
to the cable with n cylindrical metal 
ferrule. 

Present practice calls for a slightl,\' 
overlapping double crimp, utilizing the 
same diameter opelling in the hex­
shaped jaws of the crimping tool. The 
first crimp locks the cable braid be-

19 
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tween the ferrule and the knurled sur­
face of the outer-transition piece of the 
cOllnector. The second crimp holds the 
cable jacket firmly in place. (See figure 
a t right. ) 

This second crimp is applied arou nd 
the circular perforations on the ferru le . 
. Jacket retentioo is accompjjshed by 
the cold flow of the jacket material 
through the perforations, which a f C 

distributed evenly around the ferrule. 
The resulting squeeze on the cabl", 

call reduce braid diameter, thereby 
a ltering characteristic impedance at 
that point sufficiently to raise over­
all VSWR performance. 

The new approa ch calls for use here 
of a larger crimp diameter, which 
avoids the discontinuity problem yet 
causes only a small reduction in jacket-

C<mn«1m" Cable Ftrruu. 

O\JT(R T~ANSlloON PIECE 

FERRULE: 

Seclloll vl,w 01 0 GR874 ,ollllulo, "'''''' .... d 10 0 
' 0", ,,101 co bl •. Th. I"",,,_dlamel,, s • • olld "'mp 
Ifill I ' lps I ", lock" secure ' y, wilhoul ,.dudll, I h. 

dl",m.l .. of 110 . b,,,,ld. 

retention capabilit.y . The result .s a 
low-\'s wn connector assembly with 
good jacket retention, unless subjected 
to severe pulling, twisting, or bending . 

The crimping tools offer an adequate 
selection of openings in their crimp d ies 
to permit the diameter change. 

- J. ZORZY 

Pint Criid) 
(ot·tr bra· 

Second Crimp 
(o('tr j acket ) 

Tool Die Size Tool Die Size 
Type No. Type No. Pari No. (inch ) (inch ) 

874·CA, ·CtA, . P8A, 874·A2 5240.4026 TO·n 0.37S TO.S 0.389 
. PlA, .PRLA 

87 •• C8A, ·CL8A, RG·8, RG·213, e lc S2.0·.028 TO·8 0.389 TO·8 0 .• 11 • .P88A, . PLSA, l.lngl.·b, oid on ly) 
· PRl8A 

TYPE lB06-P MULTIPLIER 

Omitted from the announcement in 
the Experimenter last month of the 
10 :1 Ra nge :'-o lultiplier for the T \"I'~; 

1806-A Electronic Voltmeter was mell­
tion of the frequency characteristic 
Low-frequency roll-off of the ;\ Iulti­
plier is less than 3% at 10 kc/s. It is 
useful , therefore, at frequencies from 

the top of the nudio runge up to whe re 
the inductancc of connecting leads 
might begin to cause errors - at fre­
quen cies in the vicinit.y of 200 :'-ol e/s. 
The addition of the multiplier has no 
apprecia ble effect upon the resonant 
frequency of the probe. 

- ,/. .1. F ."RAl\" 

General Radio Compan y "'~"o '. " .. 
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