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TUNING THE TYPE 814 -A AMPLIFIER 
• WHEN .\ orking "i III sin gle-freq Ll CIiCy 

,'01lagc8, part icular ly in bridge meas­
urement s, t he elimination of harmon ics 
anll hlllll by means of filte rs is a dis tinct 
ad vantage. Tuning un ilS (or Ihis 
pu rpose "cre mentioned ill the re­
cently-published description of the 
TYI'~: g l l· .\ Amplifier· and are now 

.,,~f'H;'"""_' Jul,-- \ .. ,... •• (9)6. 

8\'ai lable for sa le. '1\.0 models are 
offered, one opera ting nl60 cycles an d 
the olher al ei ther 400 or 1000 cycles. 
Nca rly a ll low .frc((lIClle)' bridge mcas­
urements arc made at one of t hese 
(reclue ncics. 

These fil lers are ac tu a lly parallel 
resonant ci rcuit s \\ hieh ('Ollll(:cl directly 
inlo the grid circuit of the Ius I tube in 

FI(;I HI! I. Sho ... ing ho ... 110 .. lun .. ,1 circuit ill l,lugg~'d into II ja .. " On 110 .. !UI1I,l ifieo- I,and 
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the amplifier. This arrangclllent hilS 
&e\eral advantages (or a general-pur-
1)()6e amplifier. For instance. the (re­
{!IU! IlC) response of the amplifier is then 
independclIl o( the impedance (rom 
Ilhich it is working or into "hich it 
Ilorks. n hieh woul<1 not be thc ca8(l i( 
ordinary filters were connected at 
either the input or the output. This 
means that the amplifier may be used 
interchangea bly with hcad tc:lephoncs. 
a-c galvanomcters. or cathode-ruy 
oscillob'Taphs without challging its 
selec ti\-it y characteristics. Furtber­
more. the filters are operating at II 

\oltage Ic\el s ufficiellt!) high to elilll­
inat e ordinary inductil e intf"rferCllce 
while. at the sam e time. thcre is liule 
dan gcr of s trong signals in the aHenua­
lion haml overloading the amplifier 
and Ihus affecting its respollse 011 

\\anled signals as somelimcs happens 
"hen filters are used Oll the OlltpUt. 
Although the fillers introduce a small 
insertion loss. they do 1101 . in an) nny. 
affect thc ma:ooimum outpUI \oltage of 
Ihe umplifier "l lich lIouid he IInde-

2 

sirahle in Ihose cases where II cathode­
ray oscillograph was to be used. 

Figure I shows the characteristics of 
the two filter units. h will be uoted tbat 
Ille attenuation to the second hnrmouic 
is approximately 20 dh, and that higber 
hllrIRouics are reduced still (urtber. 
The attenuation to lower frequencies 
is also quite high, which is extremely 
desirable (or the 400- IIndlOOO-cycle 
filt ers. si nce this reduces the possibility 
o( 6O-cycle pickup. 

Not only do Ihe characteristics o( 
these filters provide satisfactory dis­
crimination against harmonies and 
hUIII, but they actually lower the total 
noise le \'el of the amplifier by restrict ­
ing the pass band 10 a small region. 
The Ty!'!:: 814-A Amplifier, in common 
with all other high-gain amplifiers, has 
some residual noise. caused mainly by 
the first tube and its associated circuiu. 
Noises o( this type cover practically 
tbe wbole (requency spectrum and, 
accordingly. when the response o( tbe 
amplifier is restricted toa narrow range, 
the lotal noise is reduced tremendously. 

Fl(a 11K :!. TIlt" TlI'v. RII_ I':\ 
.III'I'.t "in'u; I, TII'I! HI-I-P'2 is 
simillir i" IIl't,.-ar""ce, LUi ;s 
I'I'O\ i.I .. ,1 "illt " loggle II..-il.,h 

-

-

eO Ih ll l dl lter ur 1" 0 ro:sonant _ 
rr ... "wndes C.II, he tI!ed. 100 Or 

1000 cycles 
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I II fact, when USLUg ei ther of the filters, 
the noise in the TYI'E 8 L4-/\ Amplifier 
is rendered practically inaudible. When 
making bridge balanccs this is fre­
quently as useful as Illc eli mi nation of 
harmonics, since it is Ihe residual noise 
which often lUasks tllf: thrc(;bold and 
makes sharp balances illl l}Q56iblc. 

These filters wi lh the TnI': 8l4-1\ 
Amplifier prO\-ide a men us for obt ain ­
ing high amplificll tioll lit a si ngle­
bridge frequency 1I11l1 ""ilh prilc tiell lly 
no bal·kground noise or in terference, 
thus making possible an extremel)' 
sharp balance. TIle slight reduction in 
over-a ll ga iu at lllt~ brid ge frC<luency 
caused !Jy the initial inscrtion loss of 
the filter is generall y quite negligi hle, 
becnllsc Ihe gai n of tlH~ fun pliGer is 

more I.hon suffi cient for 111061 purposes. 
The restric tion of the frequeucy re­
sponse to a narrow ba nd , however, 
improvcs tbe case of balancin g thc 
bridge to all enormous degree. 

Each of the filt ers is nlounl Cl1 ill II 

small black eral'kle_finish ease similM 
to thai usell on nudio.freq ucllcy Inws· 
formeN! and prm' ided wi th a shieh1etl 
cord alltl a plug "hieh lila ), be inscr led 
direc tl ), in Ihe jack on the panel of Illc 
alllplifier. The TWI': 8 L4- P2 is providell 
I,i th a !>wit ch for shifting thc res pOlllw 
frOIll ,100 to 1000 cyc les. The low pril'e 
of lh.'sc unils li nd Ihe fltc i Ih'lI IIII' 
'1'''1'1; 8 L4-1).2 is usc ful Itt 111'0 frc· 
qucncil's mal..e their purchase desira hle 
for all o" ncr!! uf Ihe T,'pf: 814· \ 
f\ lIIplificr. II . H. SCOTT 

S PECIF IC AT I O NS 
Dimensions : 
Hel Weia:ht : 

Area of buSt!, 3;;8 \" I inches; hcight , "Va inl'l,cij. 
4 pounds. 

T y~ "--rcqm!lley C ... le Irord 

8 14·1'2 I ,100 II ml 1000 eyde~ I 
8t·l.I·3 60 cycll":!l 

A ,.111.1;: 

A"' I'I.~ 

o 

$ l i.50 
12.00 

• 
< 
o 

>< 

"h'O.---~'--"--'-,<'o,L"-W\,,,,"----"---'--" '*O"OLl~,O~O"O'----'---'--"o,,~oCi"," .. d" ;; 
FREQUENCY IN CYCLES PER SECOND 

FIGUKK 3. Fre<:lllcuey eharuc l cri8li~ of 1 ..... \ 1. ."nc,[ circui t". N" .... \ h :H the T .... ·J:: IH t.1'2 -
;8 e rrl"CI;" e in ren" .... ;ns 6O-cy .. le hnm " 8 "'ell "8 harmon;CI! of th .. ,,·&,..n:onl (re'I''''Il<::) C 
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THREE·PHASE VOLTAGE CON TROL WITH THE VARIAC 

.ALTHOUGH THE VARIAC \\88 

dc.."Sig llcd prilliari l ~ for use in single ­
phase cirellits, it may be use, I equally 
,. ell on three_phase 8~8 1 C 1ll 8 if the 
V A It l ACS are ganged toge ther for op­
eration by a single control. 

These ganged Il sscmblics arc useful 
in rcgu lu ling the input voltage tu t I.rce­
phase fl'Clifiers for the control of heal· 
ing unit s (or t he s larling a lld cOll lrol of 
.h ree-pl .sse motors and for a Illlmbcr of 
o ther applica tious in v.hich !ohage ad­
justments 011 three-phase c irc ll its arc 
required . 

One impor tant applica tion of the 
" A RIll e control of rectifyin g IIluls is 
in the radio broadcasting s ta tion, pur­
ticlIlll rly all composite tra llsmiuers. 
£xcellsil'eiy high lol tagcs applied 10 
thf" fi18111(,01.8 ami pla tes of "acuum 

tubes materia lly shorten tube li(e. Sul,­
normal voltages, 0 11 t he o ther hand , 
markedly decrease the ol)(; ra tillg em­
(,ieney. Hesistive voltage controls are 
not only wa8te(u l o( power bu t result ill 
poor regu lation , which in turn makes it 
impossib le In rea lize the (ull ca pabilities 
o f the balance of the transmitting 
eq uipment. The VAR l fI C. bei ng pri­
marily It 1I01l-dissipUli\'e device. ller­
mi u the con trol of a cons iderable 
amount o f l)Ower in a lIluch smaller 
space than that re<lui re(1 by resistive 
controls o f tile same power handling 
capacity. 

'1'wo· and Il lree-gang VA R IAC as· 
semblies can be used 011 three.phase cir. 
cuits in exactly the sallie munner as 
single VARIAC units arc applied 10 

single-phase circuits. The 110'0 most 
uscful assemblies o( VA JUAC ull i l.~ are 
the two.gung assembly uscd in a delta 
circuit and the three-gang assembly 
I"on necled ;n a w}e. SUllldard Tn'~: 100 
or Tn·e 200 VA RIAC assemblies when 
"onnecled in a wye ma y be IIsell to COII­
trol 230· voll or 440· volt circnits. 

Tlle phase \·oltageofa" )e -conncc tcd 
three-phase circuil is e(IUal 10 the line 
\olt age divided hy the square root of 
three. Beca use o( tbis the 115-"0Il 
VA RIACS can be ust:d to control a 
2:IO-\"01t three-phase line and the 230-
\ olt models can be llsed 011 440 -\'01t 
lines. The OU 'l) U I (rom Iluch a ""ye · 
eOllnecl.ed asscm!Jly is cOll tiouous ly 
va ri a ble bc t l,cell zero ami fu ll -line 
\'oltage. 

The open.de lt a.j·onnec ted three­
phase circuit lIIay be uscd for Lhe con­
trol of 115-voll and 230·\'oit three­
phase lines and for oht,aining II 230-\'01t 
output (rOIll a 115·voh source. Thill 
par ticular connection "ilh some o( the 
VA RTACS makcs it possible either to 
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raistl or to lower ti le outpu t volta ge (rOin 
the input line \'aille, and hence rlMkes 
it possible to compensa te for lintl \ '0 11 · 

ages fluctuat ing either abovc or below 
the desired \'alue. Thtl open.delt a cir · 
cuits lis ted in Figure 3 are, fo r m OS I ap· 
plica tions, the mos t economica l mea ns 
of suppl yi ng a givcn amoun t of powcr 
bu t make ba lancing Lo grouud some· 
what difficult . 1 f II halance·to-grouml is 
rcq uired, the wye eOllneet ion is re(·om· 
mended. 

Anotber comb ina tion, t he closed 
lleh a, makes it possible to obtain out · 
pu t powcr and voltage characteris tics 
wh ich may IJe uStlful in eer tain special 
applica tions. Jt is interes ting 10 note 
tha t, with the Tn't; 200-CU H and 
T YPE lOO-L VA R1 ACS conoected ac­
cording to Diagrams 2 and 5, re­
spectively, of Figure 3, an outpu t line 
voltage call be obtained which is 
b'l"eatcr t han the phase \·oitll ge of a ll )" 
VA RIAC. 

T he maximulIl amount of IX)I"cr 
handled by tile gangc(1 VA RIAC as· 
sembl ies is in a ll caSeS c(JlIRI to the 
sq uare root of thrctl, l imes the prolluct 
of the input line volt age and the llI ax · 
imu m out pu t curren t. 

T wo- and three ·gaug assembl ies of 
both TYPE100andTYI'E200 VA NIACS 
can be supplied. Figures I and 2 ill us ­
tra te the manner ill which these units 
a re assembled. When so assemhlcd. 
these VA RI ACS are intended for \'cr-

F,eUIlf.: 2. A Two.Gang ASilCnlhly or Tn'F. 
100 VA /HAGS 

mount iug or back .0 f'l'u ncl InOlln t ing IS 
desired. it is lIeeessarr t hat the as­
scmbly be rei nforced longitudina lly so 
tha t 11 0 bending what soc \'er of the 
shaft will occur. Any bend ing will , of 
course, resu lt in bi ndi ng of Ihe sllll ft 
and will IIMke the ro talion of the con­
trol di ll l difficult. Thc ga ngcII units arc 
assc mbled to order an d are priced as 
follows. 

The tahlc Oil pagcs 6 ami i lists 
briefl y lhe charnCleris tic and rati ug:s 

tica l mounting ooly. I f llori 'lontal of var iOI 'S conlbinations. 

200·CU 
200·CU 

200·CU U 
200·CU II 

Three.GallS: A$l!cm hly . . 
'1 ... ·o.Gang '\ ililCmhly .. 

Three.Gang AMemhl)" .. 
T wo.Cang ,\ ~eem hl)" . .. 

100·1\: Or [OO·L Three.Gllng As~etnh l y. 
l OO·K or tOO·L Two.Gang AUe",LI)" . . 

5 

- L. E. P ,\CK,\ Iu} 

I~ric" 

$ 6.').00 
4:;.00 

$ii .00 
53.00 

$ 160.(){) 
10:>.00 

• 
< 
o 

>< 

:z 
0 

-= 

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



7l.. GENERAL RADIO EXPERIMENTER 

OUTPUT INPUT 

I 
O UTPUT 

' "0," T.AMPBUfi'S LI NE CVJ{REN 'J' 
3, P}I<I"" '/ } /HI of l\",,,b.>r CIRCUIT CH A RAOER. 

Lifle IST1es AI AI,J)."j. 1 At /Upul 
UUletl 1\I(lxi",,,,,, VoIfflfI! UII" , '01/(18'! I "riue Requiretl 

IIIt11" / '0110#, Vol/(l~ , , --_ .. 

11 5. VOLT CIRCUITS 

235 500 0.5 ' . 0- 270 I li S 200- CUl I 2 ~ LIiH; AR .. , 
.. ~ , ,. 

320 500 0.5 ' . 58- 372 115 200- CUI-I 3 ~ 
:" ... 

--, C. 
0 

0 ...... , .. 
~ 

~ 
~ 010" """iON 

11:-0 1500 5 7.5 0- 135 115 200- CU 2 Ll j'n; AII 

1600 1800 4 9 0-230 I 11 5 l OO- L 2 ~ LI~EAn 

:WOO 1800 4 9 I 58- 30·, I 11 5 100- L 3 fjJ ,:~ j ' • 

• o • . . -
~ 

~ 01 ... ..,,.,,"" 

3500 3500 15 17.5 0- 11 5 115 lOO-K 2 LIi~ EA ll 

FIG!; lo ;: 3 
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230·VOLT CIRCUITS 

430 1000 0.5 2.5 0-500 220 200- CU II 3 ~ LI N E,\II 

700 1000 1.5 2.5 0- 270 230 200- eUJ I 2 
--:u §1 LI NEA II 

3000 3000 5 7.5 0--230 230 200- CU 3 :¢ L I('OI-: ,\ II 

3000 3600 4 9 0--4-10 230 100-L 3 ~ LI ;'i' EAII 

3600 3600 a 9 o 230 230 1oo- L 2 ~ LIN EA II 

6000 6000 13 15 0-230 230 100-K 3 :¢ L I NEAII 

.... O.VOlT CIRCUITS 

1900 1900 1.5 2.5 0-440 440 200- CU II 3 .K2 
J---

L INEA l! 

6000 6000 7 8 0-440 440 100- L 3 ~ L I N t:AIl 
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TYPE 682·8 FRE QUENCY DEVIATION ME TE R 

• Type 682·8 Frequency Deviation 
\ ·rcler replaces the older TYI'E 682 ·A. 
It is simi lar \0 the o ld model ill prill-

ciple ami in opera t ion, but an input 
amplifier has been added. The pri('c is 

160.00, the code word , )II STY. 

MISCEllANY 

• AMONG recent visi tor;; 10 General 
Hadio: Alcs;;rs. Hoscns irolll , Norell , 
Uolslcnsson, Sr .. and l1 olslclissan. Jr .• 
from Hadiofabrikcn Luxor, Sweden; 
also J\ lr. J. F. Morrison of Bell Tele­
phone Laboratories and M r. J. L. 
) 'I iddtchrooks of Columhia HroaJ­
cas ting System, bOlh in Boston for a 
few du ys in connection \\ith the in­
sta llation of the fl ew trans miuing 
c(lu ipmcnt for WEEr.. 

• IRE papers delivercll: by Mr. Ro bert 
F. Field, "Tile Schcr ing Bridge.' " at the 

first meeting of lhe new Montreal 
scction. J anuary 20; a lso by .Mr. Field, 
" Direct-H eadin g l.ustrulllcllts," before 
the Buffalo Section , JlwUar)' 27. 

• BULL ET IN 20, cllti llcd "The T cch. 
nique of Noise Measurcment" is uow 

ready ror dist ribution. Copies wi ll be 
mailed 10 a ll purchasers of TY?E iS9-A 
Sound Lc\'cl Mcters all(l to all)' o thers 
who are interested. 

Please address requests to tbe Engi­
neering Department. 

TilE Gellera l Umlio EXPEIUMf.WTEIt i.~ m(li lcd u·il.llOut dwrgc CfIl.! /, 
"w"t" 10 eI'gillcers. SCiCIII.is l .'S, I cdlllicil'" .~. (11,(1 o l l/(! ,..~ illl crm"ml;" 

CO/""","il 'I,';otl-jrC(JIlClltT men SllrCIIIC/II. (Iliff co"'.ro l problclIl s. Jrh Cl ' 
sculliug rcqIlCSI.~fo" sll'n<crip/jo" .~ (//ul Ifrhlrf' s.~ -cllIIlIJ!C lIot.i ces. IJle(lse 
supply IlreJollolI'iu g jufOr"Hlliol/; /W III C, co mp("'y ,wltle, CO Ill P(IIIY IId­
tircs.s, t)'pe of bllsilless co mpOIl)' is cngnged ill , (/Iult.i t./e or pos itiOlI of 
i ndi l! idufli. 

GENERA L RAD IO COMPANY 
30 STATE STREET CAMB RIDG E A, MA SS ACHUSETTS 

BRAHCH ENGINEERIHG OFFICE- 90 WEST STREET, HEW YORK CITY 
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