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DECEMBER 1964 ~ 

IMPROVED PERFORMANCE FROM 

THE UNIT PULSE GENERATOR 

One of our most popular Un it. Instru­
ment.., has long beell the TYI' ~: 121 7 
rnit Pulse Gencrator. The reagon for 
ita popularity ig eusy to sec: It has con­
sistently offered morc prf range, pu lse 
durntion, nnd pu lse nmplitude per dol­
Illr thl\n I\ny other in~trumeut of its 
type. :--.'ow. with the illtrodudion of 
the 'J'\"I'E 12 17-(' l fllit Pulse GCII('rntor, 
speeific'alions h:\Ve been again im­
proved s igll ificl.lntly, The !'t ize f'(' mains 

,.... the Mme', and the pNformll.ll('(' per 
dollar has agai n been shmpl)' 0008t('d, 
to a l)Qint where the Un it Pulse (:ell­
Nator Ls n mooel of vnlllc engineer­
ing. 

For those who arc familiar with 

carlier models of t he T\'I'~; 1217, thc 
maj or improvcm{'llt:; in pcrformnll(,c 
are: increased prf to 1.2 ~ I c/ i'! (in­
ternal drive) a nd 2A i\lc/ 8 (cxternal 
dri ve), and impro\'('{1 transition ti mes 
to less than 10 n:H1oS('conds with a more 
symmetrical pulse (M'<' Vigurc 2). 

For tho:>c who aTC un familia r with 
the Unit. Pulse Gtllcmtor, it. is n com­
pact, genc'ml-ptlTJ)Q~ pulse source, 
whose prf cnn be t'ithe'r internally 
('on1ro\l('<1 from 2.fi c/ s to t.::! ~ I c/s or 
t'xlt'rnnlly tontrol1t'd (t he input circuits 
are then nrrangl.'(l as fin nperiodic 
switchillg circuit) from de to 2 ..1 ]O le/s. 
Pulse dumtiotl is udjll~table from 100 
onooS('('onds to 1. 1 seconds, find ampli-

fl,u •• I. Typ. 1217_C Unit 'ul .. O.n .... ' ... with pow .. lupply. 
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TYPE 1217· 8 TYPE 1217·( 

0.12'1-'5 pulse; 

20 ns/ em 

Positive tronsi­

tion; 10 ns/ em 

NeIlOlh'. transi· 
tion; 10 ns / em 

f lgu,. 2. Osci llog ram I ahow' n, h"pro"o mltn'- ' n pul • • Iymmetry and .1 • • 11m .. 
' n Ty pe 121 7.C 0 .... II . prltd • • ltnor. 

tude of til(' IO-rnA output puIS(' is also 
ndjul'ltablc, up to 10 \'o[ts, pl'ak (the 
AM I'L1TlJ lH: {"ontrol is lH'tuUtly ClIli­
brat('d in output impedanec). Positi ve 
and Ilf'gativ(' pr<'pulscs and a drillyed 
ilYIJ{'hrollizi ng pulse IlN' also provici('d. 

The Circuit 

1'11(' cir('uit is har<ically t hat d('scribffi 
in an ea rli e' r :1 rtiel£' Oil the T"!'E 1217 -B'~ 
a block dingrnm is shown in Figure 3. 

A major design objc('liv(' was economy. 
and this meant. maki llg {'ycry circu it 
eomponcnt. work all the ti m(' and to its 
full capability. T he int(,rnal prf oscil­
lator uses the same pa rts rea rranged 
by switching that make up the input 
circuits in the extcrnal-drive mode. 
Another design felltul"(' was the eo m-

'H. w. Pr&nk, "MOT~ . nd Iwt"" I'ul_ lro,n the UnIt 
]'ullo! COmer.tor:' (hMral Had •• Ifzptri_ .. ,u, 36, 1-2. 
Janua,y-Feb.ua'r 1002. 
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r INPUT lotiO PflF ~ r- OIlTP'UT P\.ILS( CIItCUI' ~ I OSCILl.AlOI'I CIItCUIT II I 

'" 

"'PlIT~ 
C(*PAIIATCIIO 

SCH"'ITT 
VIDA 

SWEEP 
6[1t£".TOII 

11 (:1. ..... 
VI03 

SYNC 
. "' PU11U1 

VIOI II 

.... PUTlJDC 

..r-L I'OIUTIV£ 00l'PUT 

l....I'N(GoITM: ClITJ>\n" 

FI, II' . 3 . 810." diagram. 

mon-fW llse utilization of t.ubes (IIlct 

transistors to exploit. thc strong points 
of bot.h. 

The main ('O ml>Ollents of the pulse 
gCllcrator are an input system, tl pulse­
tim ing (' ircuit, and a power a mplifier. 
Switclwd for internnJ cont rol of prf, 
the input. system is a stabl(', wid('-ff('­
quelJcy-rongc oscillator. Switclwd for 
external cont rol, t.he circu it. becomes all 

aperiodic trigger generator, made lip of 
:l dr' amplifi er llnd a f)l'h miH, t rigger. 
'fhi.'! I'ireuit. produces a siugle, brief, 
triggN pu lsc to initiate the actioll of 
the pUl8<.'-li ming circuits ollce fo r enr h 
cy('[(' of the illput. dri\'ing siglin!. 

The output. circuits include a set­
reset bistnhle circuit, all ftC ra mp gcn­
crotor, find an a mplitude eompam tor. 

F ," u 

• 
•• 

- -~~ -- -." 

I I 
, 

~o.,,. 

t t , 
• • • • m 0 m • ~ • .. " ..... , ...... .,..-
Fi,", ••. Warmup . ff.ell on pul • • 

, . pe tilion f.equenc y. 

-" ~ ,o.~ 
~ 100< 

:: 10.05 . -••• 
1-

I 

The circui t IS similar to Omt. used in 
ttl! pre('i;.; ion pul:,i" gellcfllt.o r:' and 
makes possible IL rrlalively lini":lr pulse­
d uration dial sea1e, Illw jitter, quiek 
recovery limc. and operation highly 
indepcndent of supply-volulge ehnngl'S 
!u}(1 !l.ging of the aetin' dc" i('C'i!. Tlw 
warmup efTcels on prf :lnd on pulse 
duration are showil in Figures -I and ,i. 

The sct,-rc;.;~'t , bisuLble eireuit. drive~ 
n pnir of output t.u\)('", which apply 
current to nlrillble load resir-j,ol's. The 
maximum \'aitu.' of th{'~{' rl':, istors i:-; 
1000 ohms, :lIld t lw output \'urrcnt is 
o\'er -10 rn A; the maximum output volt.­
age is therefon:' at ll'a;;;t 40 volts. 

The delayed (1I),IH::hronizing) pulse 
corresponds to the IILte transition of 
the output. pulse. This delayed pulse 

- - ,-- ., 

, , J~ , 
• , I , 

fn I T~ ~ 
+ • 

~ • : i i 1 , 
• • • • » K » » ~ .. m .. 
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r WLJAG£ AMPlIFIER~,- SCHMITT ClRCUT~ 

I . 150. II . ,~. .,~ 
I PRFl 
S~ EXT R!l2. e2.2 

, 
FIIIUr . 6. Sch , motic diu_ 
lI.am of th e inpul d.euill. 
5wll<hlnll 01 only Ih . .. 
polnlt converts " con • • n_ 
Iionol SchmUt .1 •• 1111 , ... ,.d 
wllh ox'e,nal drlye, Into .. 
wlde_ ronu , Quiltoto. for 

"'" IM I ! 
,~ 

." C"' f-L-_J\,...­
TRIGGER SPIKE 
1tI OUTPUT 
PULSE CIRCUIT 

YI~A "" 
° EXT DRIVE: 

'nlorn." prJ conl,ol. ? 
"'" 
RI08 

CtW be used to drj\'C n second pulse 
generator ; Ii pair of pulse gcncrnlors 
therefore makl:'g jill excellent delayed­
pulse generator, and th ree mnkc u good 
double-pulse generator. 

, YI02 A , , 
en 

Fl II~ 102B 

RII4 

Output Pulse Wove form 

The improvemen t in pulse transition 
ti me and symmetry comes about from 
the usc of silicon transistors in place 
of germanium units. The voltage wav('-

1-------------•• ,',O, •• ----"'O;!>OEl AY£O SYNC 

• o • • 

srlRT 

L TRIGGER J I MU~TIVleRATOR I 
AIoOPUFIERS L..:::.' DIII~EII :::...J 

, 

'. 

_ 4~ Jl...... 
ot-"''-'O;!>fOUTPUT PIASf: 

11133 0 -OUTf'IIT PIASf: 

LPOWER AIoOPUFIERS) _:'l-.J 
Figure 7. Sche mo'ic di"g."m ol'iming and oulp ~' ci. cuits. T,onsls'o," QIOI ond QI02 0 • • conn. cled 
In a bh'abl. ci.<uit 10 <onlro ' conduelion 01 'he ou'pu' po ...... 'ubu. VIOS ond VI06. Such hybrid 

de,lgn e xploits ,'.ong poihh 0' both lubu and ,ran,i.,o ... 
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form nt the output terminals depenus 
on the t£'rmination. In Figure ~, the 
terminating resist~mce is .-lO ohmJ;!. All 
traJl~itioll times arc less than 10 nano· 
S('conds, and some overshoots occur. 
With no cxternal londing, the very fast 
current. transitions arc applied to the 
l000~hm output potentiometcr and nil 
inherent. stray capacitance of about 30 
picofarads, and the voltage risc time is 
about GO nano8Cconds. Externally ndd· 

~. 
) .~ 

fl ........ Quill .......... howi .... fI . d ... f 12-pF 
ptob. 0 .. o""p ... 1 p ... I .. . 

cd cilpacihmce will increase th~ risc 
time by nbout. 2 nallo;«>conds JX'r pica­
brad. With this output ('onfigurntion, 
no ovcrshoot o(;ctlrs, and tht, risc is 
purely eXl)Onentilll (sec Figure 8). 

Pulse DC Component 

Sotice, in Figure 7, that n d e co m-
1>OIIcnt negativc with resped. to chussis 
ground apl~ars on buth the pot:itive 
a.nd nega.tive pulses. When thc ampli­
tude control it: flllly open, the pO!liti ve 
pulse ri!SCs from - ·W volls to ground, 
and the ncgative pulse fall s from ground 
to - 10 volts. I II other words, only the 

DC COMPONENT 
METER 

OECEMIER. '964 ~ 

TYpf 1217.P2 

SINGLE· 
PULSE 

TRIGGER , 

.. 
ncga.tive output is truly "ground­
based. " 

In mnny applicnliolls, the output. 
will be capneiti\'ciy coupled, and the 
de component of the pulse will be of 
no consl'qucIlC(!. Evcn when the dc 
component is import~l1lt, howevcr, it is 
nlN'ly necessary tlUlL the positive pulse 
start precisely from (;ha~is ground. In 
most eases it is dcHira~i{' thllt the pulf'CS 
milk!' a transition from a potellti:1I otber 
than ground. Adjustmcnt at this ,>0-
t.cntial i;: easy to a('('ompii~h. Figure !) 

~hows a s imple method of voltage trans­
lation by whic'h thr (il' iev('1 of e ither l~ 
positive or llcgativ(' pulse {':til be ad~ 
justcd I\S desired. A 'IOO:volt labora­
tory power 8upply ca n thus translate 
the positive plIlJ;l{' !«) tllll.t it is eom~ 

plet..ely above ground, with only a 10~ 

pcrC<'llt reduction in output im,>C<iunec. 
In most applit'lltions, no slich I>ower 
nCC'd be wasU'd for de tmn:;lntiOll. 
Pulse amplifiers, "and" g:lles, etc, ean 
be biased directly from the pulse gCIl~ 

fl ...... 9 . Conn.cll .. n of 400·V 10bo ... I ... , 
pow .. s ... ppl, .... d de .. 011 ... " .. lor 1 ... I1I,an,_ 
lOli .. n of po.III ... p ... I ••. A .. , dnl •• d d. 
co"'pon . .. 1 con b. obloi ... d by .. di ... sl .... nl 
01 pow .. _s ... pply "o'lal.. Dc .omp ..... nl 

.... , ....... b. uud I .. Indl.ol. duly ,ali .. . 
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Fillur. 10. Co"lrol of 1'0.,.1.10' .wlt~hl .. , by U .. 1t 
Pul.o Go" er .. '",. (lo p) NPN, "",molly 0", 11°0. 
.. If du, i"l1 pulu limo. NPN, ""'m .. lly off, 110" 0" 
during pul.e lime. I'NP, "o,m .. Uy .. If, lIoe . .. .. 
durl .. g pulle lim •• PNI', .. o,molly .... , , .... off 

duri .. g pull. lime. 

erator with low-power networks, as 
shown in Figure 10. 
Uses 

The TYPE 1217-C Unit Pulse Gener­
ator is a valuable tool in a ny laboratory 
where pulses urc used. I t.s genera lized 
characteristics a nd low price make it 
:10 ideal instru ment for school-labora­
tory experi ments in pulse techniques, 
us well as for work on radar, pu lse f:o m­
muuicat ioll , and computer systems. 

Experience has also shown thnt the 
pulse generator is a. useful source for 
measurements on transistor systems. 
It can operate 8..'I.turaled trausistor 
switches, both npn and pnp, without 
coupl ing networks (sce Figure 10). 
Since the pulse general or is direct­
coupled, the solid-st.'1te switc hes ca n be 
operated over il."1 full du ration range. 

- R. W. F'IIANK 

TYPE !217-C U'IIT 
PUlSE GENERATOR 

09000 ·9-
o~oo 0 

TYPE 1217·C UNIT 
pULSE GE'IERA TOR 

r """!"---- " . 

\(0 
gggg ·"o·,j---fj 

TYPE 1217·( U'IIT 
PULSE GENERATOR 

90.9. 
gggg g 

r ---- - Ebb 

* "OLD·SACK EliAS MAY S; '1(C[SSAfIY UNDER SOME 
,",10" TEMPERATURE CONDITIONS WHERE 1<"" Ro> .... b 

SPECIFICATI ONS 

PULSe REPETITION fREQUENCY 

1"I.r .. olly G . ... . al ed : 2.5 cis to 1.2 ~ I c /"', wilh 
ClIlibrau.'d l){)in t.il ill II 1-:11I(:<jIH.'TlCtl frum \0 cis 
to;roo kc/s, 111lt1 1.2 )Olc/s, all ±5%. Continu­
ous COVCTa~'e "'ilh :UI ulll:llli\)r:Ht.~1 L~lIltr<lJ. 

bl •• "ally Conl.alled: ApcrltJ(iie, d e to 2.4 )O le/8 
with I V, rillS, illilut (0.5 V at I Me/s :llId 
]<lwer); inpu t irllJ)l!< :Ult~, Ilt 0.5 V, tms, lI ]lproxi­
IIlaWly 100 kIl8Im"u~1 by no pl'. Output pulllC 
is ,.,Llirl.«.1 hy nL'gat ivl'-g<lju~ input trallsltil>n. 

OUTPUT _PULSE CHARACTER ISTICS 

Du ... Ua" , 100 118 tu I 8 in i liL'(lnde r:trlges, ±-5% 
ur N.'ndillg or ±-2% of full !\Calc Hr ±:15 liS, 
whicllcver is grcfl\.cr. 
RI .. and fall Time.: LcSll than 10 ns into 50 ur 
100 II: t.ypiP.l.lly 00 liS + 2 us / pI' external I01ld 
Cf>P:ldtlIlH:C into I kl1 (--10 V ). 
Vallolle , PlIl!itivl' Jlnd !J('J(l"Itivc IO-fIlA curren t 
pulses Il.vai1: . lJlc sllllultuneo.ulIly. IJc ""ul'll)(], 
ue COlnplHlcnt I1cJ{lllivc wilh n.'I!P!.'(t tl) gruund. 
'10 V, peuk, illtll l-kll inlA.'tnnl 10m] imllCdtUl~C 
fur oolh I1cglttivc lind p6Sitivc pulses. OutpU\ 

control Infl(1,:cd in approximate ou tput irn-
1~1!l..1lf:e. 

Oyer.haal: Our.nliwllt lIud IlIJise in puliIC, lCS!J 
t han 10% of ,.llIplitudc in cl)~rectly tNrll intltoo 
mC:l.ilUrlng system. 
Romp -off : LcSII thnn 1%. 
Sy,,<hro"iEi"g Pulul: 

,",. _pull.: P OOIitivll and ncg:ltivll S-V pullll..'S 
uf I[.O-nH duratiun. If p'Alitiv(' syn \) lemHl ... 1 is 
ShUTWel, I<cg"tivc Imlse I:,.n b,' incrCILHftI U) 

50 V. Sync-pulse II(mrcc irnpcd :IIl(1': 
pOllitive - IIP!)ro.~ :mo fl; 
nt.'gativc - uPlmJX I !ifl. 

Delayod Sync Pullo: CQn~i"t8 of ,. ncgaliV('­
J{oing lmusiliull of ajlprrlxim"td~' b V nnd 
l OO-n~ duratiun coinciden t with thclatl' I,dgt· 
of the muin [mIsc. Duratiun conlrul rpl.d~ time 
bt'tWl'<:lI jlM.' jlul!!C :H,d uclayr.d sync pulse. Thi~ 
ncglltivc trnnsition ill irnm(.'(Jiatt'ly f,)III,wL'tj hy 
n I)Otiitive tmu,.,itiol< of lIPwuximufdy [) \' lind "'"'-
150 n9 IA) M:set the input dteuit.ll of:r folluwing 
pulse gencrntor. (See oscillogram .) 
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S'oblllly: Pri and pul8lH.lurntion jitter are de­
pendent on po ..... er.jjuppJy ripple -and regula.. 
tiun. With TYI'E 1201 POW!!. Supply, external­
drive terminals short-circuited, prf jiW:r and 
puJIIt.' ... duration jitt.er are each 0.01 %. With 
TTI'!: 1203 Power Supply, they are 0.05% "nd 
0.0;1,%, rt'.llpectively. (Jitter figures mny vary 

I-/,I p,,1s.e inlo SO ohm. wiTh delO,.H syn( pu'''. 

T,,,, 

IIOlllcwhat with range switch IICttings, mag_ 
netic ficlda, 01.<:. ) 

GENERAL 
Pow • • I . ""I,H , ;100 V lit 00 rnA, G.3 V lit 3 A. 
Type 1203 Unit Power SUIlP1y or Type 1201 
Umt Rcgulalcd I'ower Supp y is recommended. 
AuonO.;H ... ".,lIoble, TYPE 1217-1"2 Single­
PU!9C Trigger, nu:k-adlliltor pallel for IJolh 
~ncr!l.tor and power supply, 19 by 7 in (185, 
ISO mm). 
C .. bl .. " , Unit- Inlltnunent type. 
Dlm . ... I ..... : Widlh IO~i (15 wit-h/X1wcr supply), 
height 5~, dcpth otAl inches 275, 150, 165 
nun), over-all . llack-adaptor panel, 19 by 7 
inches (485, ISO .nln ). 
Net W.lllht : 471 Ib (2.1 kg). 
Shlppl"l1 W.lllh" 6 Ib (2.8 kg). 

Priu 

1217_C 
121 7. 1'2 
1203·8 
1203. 8QII 
410.1'4U3 

Unit 1' .. 11. G . .. . ... '.r 
Slng' •• Put .. TrillO' 

$275.00 
2'.00 
'5.00 
" .00 
12.00 

Un ' l Pow • • Supply If 01' 115-"oh supplyl 
U"l1 Pow •• Supply (f .... 230_voI . ... ,plyl 
I . ... y . .... .... daplar 1'0".1 

Among the great lime savers of re­
cent invention was the G R THE: 1559-A 
l\licrophonl' Reeiprodty Calibrator!, 
whieh replaced the tedium of a long, 
meticulous I:l.boratory calibration with 
a minute or two of knob turn ing. T he 
'l~il A. lIonk. '''~boool''l<1 ('.hI ... tio<> of P7.T Micro­
phon ...... a""'.ml ll<uIio K6""ri_~jn. 37. 4~. April­
May lQ0u3. 

A RECIPROCITY CALI BRA TOR 

FOR THE 

WE 640AA AND 

OTHER MICROPHONES 

original model, however, aC<ll'ptcd only 
the General Radio measurement micro­
phone, a limitation overeom(- by the 
new TYl't; l :j:",!).U Microphone Reci­
procity Calibrator. Of especial impor­
tu nce is the fact that the new mod(-) 
will also cal ibrate the Western Electric 
610AA-typc microphone. Since the Nt!-
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tional Burcall of Standl1rds also recI­
procity-calibrates th is microphone, 
there is now a direct traceability link 
ootw~en N BS a nd the Olt Reciprocity 
Calibrator. 

The Reciprocity Calibrator is a. port­
able, compact instrument cont:lin ing 
the reference transducers Ilnd acoustic 
r:avity Ileccssary tQ perform the c1osed­
coupler reciprocity CIll ibration, together 
with all analog computer and switching 
mechanisms to reduce the entire pro­
cedure to a simple rout ine. 

T he 1'ypw ];)59- B ~ Iicrophonc Reci­
procity Calibrator will culibrate li lly 

microphone whose sensitivi ty is be­
t.wccn - 7fid 13 and -;3:; clB re I V / phar, 
whosc- diameter is less thtlll 1.125 inebes 
and which is adaptable to usc in a 

closed cou pler. OR TYPES ]:j(jO--Pl , 
1560-pa, and ].j()()-p.j microphones fit 
dircclly int.o ihe ca librat.or, and un 
ada ptor is su pplied fo r WE ()40AA-lypc 
microphones. An :ldaptor is a lso ava il­
able for calibration of GR Tn'Ef; [.i51-
P1 L a nd l;i.'ll-P1H Co ndenser t\Jicro­
phone Sy!;tems. 

Accessories req uired a re an audio 
signa l source a nd a dc-lector (usually 
the ius trumcn L whose mieropholle ia 
being cR li brat.cd). In the calibration of 
a microp hone of the WE (j·IOAA-type, 
a prea mpli fier a nd a source of polHriz­
ing voltage arc also required; the pre­
a mplifier and powcr supply of t.he 
Tyl'~~ I MII- PI Condenser Microphone 
Systems arc satisfactory for this pur­
pose. 

SPECIFICATIONS 

MICROPHONE CAl iBRATOR 
R . .. g. : Direet reading for microphone IICIIsitiv­
it.iC3 betwI:en -35 dB lllld - 75 dB re I V /J.llmr. 
A ..... acy: 
MicrQPMM 

TUp< Accuracy 
Pre'fuuu:y 

/{(l1\(J t 

WE 6AOAA 
" .. d,lm;I". 

± 0.2d ll ± 0.1 d8fh 20 c/. to 2.5 kc/. 

Iyp.> ± 0.7<18 2.5 to 6 heb· 

GR 1560·P3 ± 0.2dll ± 0.ld8' ... 20 e/. I" 2.S he," 

" .. d . " ± 0.7d8 2.5 I" 7 ke/ •• 

± 0.2<18 ± 0.1 d8/ •• 20 r;;f. to 2.5 ke," 
Gk 1551-Pll 

± 0.7d8 2.5 e/. 10.5 kef. 
0To 8 oe/. wilh .... ,. ct ....... 
PRECISION ACOUSTICAL 50URCE 
F .. " ... .. cy !tong" 20 cia to 7 ke/~. 
O~lp .. l : 02 dB re 0.0002 ",bar for excit.atioll of 
50 V. 
Acc .. r"cy : At!l2 lin. ±O. I dl3 + ('rror in deter­
mining rni('fophone 1IC!lIIitivity. 

SOUND_lEVEl CAliBRATOR 
Freq~ency .ong" 20 u/e W 2}j ke/!!. 
Oulp .. t: fl2 dB rc 0.0002 "bJl.r f(lr exeitflliQn of 
5OV. • 

Ac . .. racy: ± 0 .7 d B at sl.andnrd IItrnoapherie 
pre8llure. 
GENUAl 
Mulm ..... Saf, In p ul V" lta ll': 50 V hehind 1;00 n. 
........ ".1 •• Req .. ired : Generator lind detector. 
Cencr:.tor tQ eupply 5 V or l110re into a 2QOO-pF 
load, lIud 2.S V or IIl<Jre into II OO(k) load . 
Lower voltage CR n be used, with a rf$Uit,'nt. 
lowering of lIiglml-to-lImbieut-nooo ratiu. The 
TnE 130~-B Bcat-Frequ{'ney Andio G~'nerll­
tor, t.he TYI'r,] 1210-0 Unit It-C Oaeillnwr, !lnd 
the T YPE 13 10-'\ Audio ()lI\lillal\Jr fire rec<)ln­
mended. ThuTYl't, 1551-0 ur -V Sound-Level 
Meter is rc~ .... mmend(.>d for the d(';t.eewr. 
A ... no. ln Suppli. d : T Yl'li: 2i4- NP P:~ tch Cord 
fLnd fLlI c:<teusi()1L cuhlc for connt't'lion to gen­
erawr and dCt,e(:wr j lind 1\(i:lPlorl! for recL l)1'OC­
ity and col11p:l.rison caJibrali(,n r.f the \ \ 'l,'Swru 
Electric 640A,\ lind equivalent microphunes. 
Cabi .. el: I~Jip-Ti1tj rel:iy-rack model nISI) is 
avnilnblc. 
Dime noio .... Porb.hle mood, CIU!C dOljl·d : width 
10, height 8, depth i I ~ in (255, 2OS, 1\)0 !11m ), 
over-all; rack nlv\.lI-I: 1I'lnel 19 I.y 1011 in 
(.185" 2iO nun ), d{'pth lochind ,)Unci 5 ill (laO 
mm}. 
Net Welghl : Portable model, 13 tI, (fi kg); 
ruck nlOdel, 14 Ih{O.Skg). 
ShIp p Ing Welg"I: Portahle mod{'l, 22 Ih ( 10 kg )j 
ruck mood, 29 Ib (IS.S kg ). 

Type Prir" 
-c,c,':,':,".,:--t--M"",-,-.-,c,.-o-.--='-.c"c,..-.-,:"c,c,o.:,C,,-,-.,C.-,.C,O.-,C .. C.:' • ...,.MC.C'C.C, --t---:$525.00 

15S9. 8 Mic.ophone Recip.ocity Collb,o lo., Rac~ Mad.1 S25 .00 
us Pt>tft>t 1'10. 2.006.2ft7. 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



DECEMBER 1964 

NEW ONE-MEGACYCLE COUNTER 

A new 1·1\1c counter has joined the 
ranks of OR's fast-growing linc of digi. 
tal frequcn('y cquipmcnt. Thc Tn'~~ 

1150·1311 Digital Frequency ,\Icler is 
similar lQ the ·j(XJ·kc Tn'.; ] ],j()-B' in 
all respects cxcept frequcncy rangc. III 
other words, it is a trim (372 inches 
high ill a reillY rack). cconomical, solid· 
state ('mUlte r with crisp, bright, illCfill· 
dl'Scent readout. 

Counting timc can be set. to 0.01 , 
0.1, I, or 10 seconds, alld display timc 

'R.W . • -.... ,k. '·.fOO..k .. SoIid-Stato Counter:' C."e,tIl 
Itwlio RI,,",_''', 38, 8. IwltUl\ ,~. 

is adjustablc in 7 discrl'tc stcps from 
0.16 to 10.2-.1 seconds, or infinity. Other 
pancl controls include Ii triggcr level 
adjustmcnt, a moJe switch (to select 
frequency measurement, sclf·check, or 
count), a reset button, Illld a togglc 
switch for manual control of counting 
timc and for couutillg limes that arc 
multiples of 10 8('('onds. 

The new counter is also ava ilable as 
thc Ty".: ] ].'lO·BPII , equipped for di· 
reet connection to either the TyPE 
11::J7-A Data. PrilitN or the THE 
1136--:\ Digital·to--Analog COIl\'crter. 

SPECIFICATIONS 
F"qu.ncy R .. ng" De to I ~le/B. 
Sensltl ,,'ty , I V, p-w-p, to ·100 ke/~, 2 V, p-to-p, 
to 1 Me/8. 
(,,,,"tlnll TI ... ., 10 nlB to 10 seconds, extend­
ihle by multiplier BwilA:h. 
A ccu .... y, ± I Cllunt ± cry~till-(IIJCiIl.(ltor eta. 
bilit.y. 
DI' ph.y , I).dijtit ill-linc rcgisler, incandC!tCCnt.­
Iwnp olJerflWd. 
DI.p,," y TI ... ., 0.16, 0.32, 0.6~, 1.28, 2.55,5.12, 
or 10.21 IICronus, or iufiuit\". 
Inpul I ... ped .. nc., 1 -' In Bhunwd hy 100 pf.'. 
'"pu' TrllIg • • l .... 1: Adcquah' to permit trill;lI;l'r· 
illlC on 7,cru crnllllingl! " f sigllals twi,·t, minimUlII 
/lmplitmlc lIud un \)ritlf pulst'll uf cither lIul"rity. 
(.yll .. I-O.<lII .. I".SI .. billty : 

Sh ... I -h .... : Better thnn 0.5 ppm. 
Cycll"g: 1.cBII lJ1II1l counter I"('fIn]uti"U , 
h ... p.rOI~ •• fH • • 11: I~ Ihnn 21~ ppm fur 
ri!Ml of 0 1'1 50 C ambient. 
w ...... ~p : Within I ppm nfter 15 millutcll . 

Aging : f..!'.lIa thnn I ppm/wk nfli'r ~ weeks, 
d~rc:l.sing thCl"Cafter. , 
C'Ylt .. , Frequ. "cy "'cc~ ... cy: Within \0 pPIll 
when shiPllt.-'{1. Fn't1IH~n('y IIdjustllll' llt pru\·ided. 
" ........ Raq~l.d : \05 to 125 ur 210 to 250 Y, 
50 to 00 c/B, 10 W . 
...... n ... i .. S~pplied : Tn'!!: CAP.22 Powt'r ConJ, 
cight rcpla.cemcnt. inC.1ndC8t'Cnt Illmps, spare 
1_. 
"'u.no.i •• "' ... "II"ItI.: TYI'v. 113j}-A Digital-tQ­
Annlog C<onvcrter /l.nd Tvr.: II;ji· .. \ Datu. 
Printer (operntc frum (Output of Type 1150· 
UPII Ilwdcl only ). 
C .. bl",,: HlIck·bench. 
DI .... nll .. nl: !klwh mtldd{ width \9, hl'igitt 
:l yg , d!.'l,th 121! in ('Isa I)' \l!) by :120 mm }, 
over-all ; rack m(o(\cI, Il:Illt"1 IU by ;jl1 itt (~S5 
by 00 nun ), depth 1X'lind p:Ult'! 12 34 in (;j25 
mrn ). 
Nil W.lght : 19 II> (!I kg). 
Shlpplllg W.'gh! : 22lh ( 10 kg). 

Price 1""':::-+_:: 
I1S0·BHM Dig"'" F •• q~,ncy M"er, Bench Model $109S.OO 

109S.OO llSO_8HIt Dlgit .. 1 F •• qu,"cy M eIer, Ro ck M .. d,1 
IlS0-II'HM Di, i ... 1 Fr .q~."CY M ... . . wilt! ""'put for prin ... or 

lUO_IPHR 
D/" con~.rter, h"ch Mod.1 

Digit,,1 F •• q~.ncy M ..... with ""'put for printer or 
D/A c .... ~.rt ... Roc. Mod.1 

1150.00 

11 50.00 
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NEW 6-DIAL DECADE RESISTORS 
Two Ill'\\, six-dial mod('ls have been 

nddrd to th€' r. R line ofT",.: 1132 
D('<'lldc i{ (':<i,;tors, one with !;l('p~ of 
Ol1e ohm, th(' otil(' r with 8tCp~ of 0.0 1 
ohm. lI oll!'l('(l ill th£' Inboratory-bcll C' h. 
stylr alumin um cnhinrts tha t nrc char­
tlrtC'ri:.tir of the Tn>.: ll;t~ !:;('ri('s. theS(' 
u('w d('ciule boxes hu\'c 11-I>O ... ilion ro­
tnry ~w ilch('~ with sil\'er-o\'crlaid ('011-

tnrt studs 0 11 the low-rc:;ist.'lIl("c d('cnd('s 
to ('1I '1UI"(' stnbili t.y of l"{'~i"ltnIlC(,. AI! 
d('cu<ies h:1 \'(' a sil ver contnct i ll the 
zero po:<ilion in order thaL tht' zero rc­
si!\lnllcc of the box 1)(' both low a nd 
COIlStJ.Illt. The c: R jack-top binding 
posts :I('('('pt wire ]ctl.d i!, banana plugs, 
alligator clipR, spade tcrmilluls, and 
telephone tips. Thr<:'C binding posts arc 
u!<Nl, two for the resistor trrmillnls, the 
third grouudoo to the aluminum panrl. 
.\ I"('mov!lhlr l'horting link is int'ludC'd 
to IX'rmit optional grounding of ono 
side of the rc~istor. 

1 fI 10 1.1111 Mf! 

o od 

0.01 fl lo 11.\11 1 kf! 

S P ECIFI C ATIONS 

Rul"" "cI: See prire tahle 
A, u . .. . .,., ~ 1:\hJf' (right). RCf!U!t<lr8 are ad-

Ilt.;"/.(mct 
perS~p 

.I10I ('lIlTtnl 
lor 1,(r (' Hil<t 

ju~\.( ... 1 fot IntN·IU{'nt;.li lIS ..... ('11 II.'! l.lIltlJ value . 
. \ ('t·uT:ln. lUI :li ..... !ly~. ~ IndildNI in the standard 
Gf'llf'fa\· Ii.&h" t ..... ;,.ye:r.r W!lrrnnly. 

100 lefl 
10 Cdl 

0.05% 
0.05% 
0.0'% 
O.O S% 
0.05% 
0.1 5% 
0.5% 

'% 

2.3 "'" '.A 
c.. ~I .. ,, : \ ';IhurRt(,ry-bCllch tYl~. , ., 32 m" 

" '"" Dlm l nd .. " . , Wi,lth PM.. height \ ';, length 181t 
in ( 110,12.-" Il>i) 111m}. 

100 II 
10 II 

, I) 

0.111 
o.om 

25. '"" 
800 '"" N, ' W,lgh! : il~ Ib (:\ . .i kg). 

Shlppl"g W,igh!: 9 111 (1.1 kl\:). 
1.6 " 
• A 

t 
,lfCUinHWH- I'tr Step I'rice 

1432·1 D,c .. d , R .. i., .. , 
1432· W D .... d • • 1.1.10. 

1,111,110 11 1 {l 
11,111.1 11 0.0111 

SUS. OO 
15'.00 

f-::C:C:;:7:7:::-;::~~:y-CCI 

I 
exte nds to all Experimenter re a de rs S 

its be st wishes for a " 
Happy and Prosperou s 1965 ; . ~ 

1I)tJIJII~»»JIt.»JIt. __ ~ ..... JltJItJI_JItJlIiI.1I)tJIJII 
• 

• 
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