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PERIMENTER 

A BOLOMETER BRIDGE 

FOR THE MEASUREMENT OF POWER 

AT HIGH FREQUENCIES 

I. Introduction 

• In the u-h-f region, power mCAsurements arc of fundamcntal im­
portance. " 'hilc, at. lower frequencies, current or \'o!tagc is gCllcml1y 
measured in prdcrt'llcc to power, at ultra-high-fr<'quenc:lcs most pmc­
tical dC\'iccs fot' the mcusut'l"mcnt of these quantities arc rcialiHly 
large with respect. to a wavelength, and their aC('lImey is impaired by 
the eiTects of resowUlCC and standing \\'II\'e!!. Power IllCftS\lI'(>lIlents, 

however, cun be mude with good accumc,v at, high ft'Nllll'n('ies by dis­
sipating the power in a bolometcr', which is It I'csi;;livc elCIlWllt with a 
large temperature cocffieie>nt. of resistance. ThE:' magnitude of the r-f 
power CUll be dctel'lninoo either from the 1lll':tSlIl'('(] change in resistance 
or from the changc in bias powcr requi~'(1 to bring thc bolometcr rt'­
f;istuncc hack t.o illl original valll£' with no r-f pOWl'r IlI)plicd. 

Thc t.wo most. gCIlNally 
USftI types of bulullwlcr 
('Iemcnts arc thc ,h('r­
mistor and tlwfuS(\or 1m r­
rcttcl·. A thermistor h:1l' 
It largc ncgal i\'c lcrnlX't'­
:llllre codliciclIL nnd (,Oll­
liilits of a smull I)('ad of 
Sf'mi-conciucling mat('ri:tl 
in which arc emlK'ddcd 
lwo fine wires. The fusl' 

Fig .... e 1. Panel "j .... af the Type 
16.51.'" B.alomeler aridg., wi'" 
Type 87"·H2!i Thermitlor Unit in 

left fa<egraund. 
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or bnrrettcr is usually u ShOl'l Irnglh of 
\"Cry fine platinum wire COillw(,tc...1 \x'­
t.wccn t.wo elect.rodes. 

The clumge ill bolometer l"f"Sistance 
rl:'8ulting from power dissipatioll is USlI­

nJly tnl!lt.'llu'oc:l \\'ith a low-frequency 01' 

d-I" hridge, The 'I' YI'~: W51-A Boiometci' 
Bridg(' is designetl for this mCtL:!UI'emcnt., 
It iJol a genernl-purpo:-c bridge, flexible 
Ilnd ud:lI>tuble in opcrntioll so l hut. it 
can be uscO not on ly with General Radio 
bolometcl'8,' but with those of other man­
ufacturers tl.B well, A wi<l(' rouge of 
bolomct£r resistances can be fieCOllllllO­

d!~ted , al1(l menSUI'cmcnts can he made 
by either a substitut-ion or t\ dil'rtt­
rending method. 

1n the Aubstitu tion metllUd, u-c po\\'er 
i~ suvstituted directly fol' r-f pow("r, All 
readings arc made after the [mul bal:lJJce, 
nnd the measured power istlsimple prod­
uct. ol dial and met(,I' readingR, The 
direct-rcnding method depends upon the 
change in bolometer rcsistnnce with 
l)Ower, :md in this method the meter is 
c:llibrated at Olle point by subst.itution, 
ruter which othel' power levels CftTl be 
rcad direl'Oy from the meter, 

II. Circuit 

Thcheartol thCTYPE 165I-A Bololll­
ct£r Briuge is the Wheatstone Bridge 
of Figure 2, in which the bolometer 
clement forms oue arm, To measure 
l)Ower with this cil'cuit. by the Imbstitu­
tion method, the bridge is first bnhillced 
'TT~r; 1114·111' t·u~ l~o'''''I .. t .. ,,.} Tn"" S1~ .1I :!~ 

&",1 -11100 Thuml,w. Vn'1.lI " ...... d ... """,d [\I' """ witl, 
,1". Lt,,] .... 

filll/,e 2. lIo.k bridge circuit for po ..... "'.0'U'."'8"1. 

" 

I< DIAL 

, 
wit h the r-f l)Ow('r lIpplil"d to the bolom­
etcr clemen t. The haluncc is obla.i ned 
by adjusti ng the :l pplioo d-e \'oltngc UIl­
til t.he bolometer clement is hC.!l.t ed to a. 
temperature at. which il.S rcsistnnce is 
the value required for a. balallce, At 
balance, the total power, PI , diss.iptltcci 
in"the bolomeler clement is 

- P. _ 1.2R8 + Pr-I (1) 
where II is the d-c current Howing 
through the bololllet£r clement, Re is 
the bolometer resistallce at balance. 
and p .... ! is I he r-f I)()\\ cr being dissip.'l. t­
ed in the elemenl. 

The r-f power is then T'Cmoved and thc 
bridge I'cbnlanced by increasing the ~lJ)­
plied d-e VOlltlgc, II , The LOllt1 powel' 
dissipated III the bolometer nfler this 
balancc is 

(2) 

Since the sa ille bolomet<'r resislanee 
is required for both balances, the total 
l)Ower dissilJatcd in ihc bolometer IIllist 
be the s:une, therefore 

P1 - P 'J, (3) 
Consequentl)' the r-f I)O\\'el' is equal to 
lhe difl'creHee in d-c ]lOWCI' between th(' 
fi n:11 and inilial blliulltCS1 ()J' 

p,_!= 122/(8- 1 I'J /(/J -

,, [ (/')'J i 2-U/J 1- I :! (4) 

With th is ba:;ic circuit. the r-f I}()w(!r 
can be detennilled from :1 knowlc.'dgc of 
tho d-(: current flowing through till.' 
bolometer during the inilial fi nd final 
balances and the bolOlllctel' I't}sistunce 
at balance. 

f 'gu<e 3, Modlfl.d book elrcuil, 

INITI IIo L 
CURRE NT 
AD~uST~ENT 
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, 
In order to 8i mplify the m(':18urcment. 

:lIId make the bridge more flexible, U1C 
ttetunl l'ircuit used in the Tn.; IG51-A 
Bolometer Bridge is t he modified ci rcliit 
shown in Figure 3. Il ere the bolomclN 
t'cr- istnTlce rocluircd for ImlallCc cnn he 
\':lri(.'(1 over au apprcci:lblc runge by 
menns of the. potentiometer Ilull rc­
pla~ the fixed resistors R~ ilnd nd in 
the simple circuit. The potentiometer is 
l'nlibratcd in terms of the bolometer re­
sistance required for balance, nnd the 
bridge is thus adaptable to use with 
bolometer clements having widely vllry ­
ing chnractcristics. Tbe supply volluge 
fo r the in itin l butance is fixed nt 1'", V .. 
being set to :tel'a, nnd the inilia l CIlI't'Cut 

adjustment. is made by means of the 
potcli l iomctcl' indicated. T he fi nnl hal­
:lIICC is made hy menns of 1' •. Si nce the 
lotul circu it re-istsncc is the sa me for 
the initial 81\d finlll halance::, the mtlo 
of the lJ1itiai 'und final'bo lometer cu r­
rents is 

I , 

I , 

independent of tile seLti llg nf the IIU ~ 

tiul current adjustmcllt. The l't contrnl 
call tlwrefore IX' cal ihrated in tcrlll!,; of 

I - (~y, wh ich i ~ calii'd the 1\ fuctor, 

and, from Equaiion (4), 

p ... ,= KI,}UIl (6) 

The voil flge control, 1'"" is 1\ Variac 
eOll ut'ttcd tliH!lul of t he rcct ifil'r thai, 
8l1PJllie~ the hridge with d-c, as sholl'll 

JULY , U50 

in F igu re 4. The \ ':lrilu' dilll is calibrated 
in terms of the fudor K. A voltnge 
stabi lizer is use<l :lhl'ad of the Variac to 
minimize t he etTeets uf l ine voltage 
v!lriatiolls, 

The sam£' mctel' IIs!'d 10 measure the 
dC'gree of bridge unbulllllce is also used 
to me:lsurc the holometer elUTCIlt. fll 
order to min im i1.e t he effects of t hl} 
tempera ture cO('fficif' llt of the meter 
wi nding Oil t he accuracy I)f the curren t 
mcusuremcnt, a lurge resistor i:l cou­
nccted in series wit h t he meter, lUld the 
current is measuf('(i by measuring the 
voltilge drop 3('1'Q8S t:1)>S 011 the fixed 
l'I}Sistunce firm of the bridge. The meter 
has a cUJ'ren trsqullred scu le and a. multi­
plier to permit dircet accurate meaSUl"e­
ment s of I ,} over a wide range of current. 
The currentrsqullroo scale is labeled .1 
li nd the multiplier .1f; therefore, f / = 

'" 11 :1Od t he mab'11itudc of Ih<' r-f power 
;, 

p._,= .H .1m{ milliwul ts (7) 
I II ,hi!; I,\'J)(' of hridgc a ll qwmtitic8 are 
1O('a;;ul'('(1 lifter I he linul h:dlll1CC hus 
bccn made :llId aftp!, Illp r-f powcr ha,o; 
beell I'em o\'ed, II"hic'h el imi na tes C!Tors 
dul' 10 challg('S ill 1he r~f power level 
while r(>lldillb~ un' I)t'ing Inkf"1l a nd , by 
permitti ng 1 he dial a nd meter mc:tsu l'C­
men ts to be made 810wly :1I\d cllrefulJy, 
tends to improve the rlCCll r:wy of these 
readings. 

The actual operaling procedure is 
simple. T he resistance dial is set to the 
desired bolometer resistance, t he K dial 

Figu'" 4. Sc:h."''''i<; of complele cl.cuil "led in Type 1651." Bolom,,'er Bridge. 

""""'" ,~""" 
OI1MS 

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



GE NEIAl IADIO E X P'EI IM E NTEII 

to Z('ro, r-f power is applied to the bolom­
eler, alld tbe bolometer current adjusted 
for balance. The r.f power is then re­
moved and the bridge rebalanced by 
means of the K dial. The r-f power is 
theu tile simple product MARK ns read 
from the bridge dials nod mel.C.r. 

'fhe circuit is also adaptable to di· 
rcct:...-reading measurements of r-f power, 
but. with somewhat. less accuracy than is 
obtainable using the substitution meth· 
od. It is convenient when a large nnmber 
of ffiCll8u rementa are to be made at 
l)Ower levels not too greatly dilTercnt 
from one Rnother. The dirC<lt-reading 
method depends upon the variation in 
rcsisltLoee ot the bolometer clement with 
r-r power causing an unbalance indica­
tion on the meter. The meter indication 
is closely proportional to the r-f power 
from zero up to a power level which 
dcpt'nds on the type of bolometer ele­
ment used and tbe initial bolometer re­
sistance setting. 1n general, the linC3r 
range extends up 1.0 power levels of from 
10 to 100 milliwatts wit h less tball 10% 
devialion from lillcnrit.y. In the direct,. 
rrading method, lhe meter sensiti\'ity is 
adjusted to read directly in milli wattJl 
nfter calibra. t ion by the substitution 
method. The initial calibration pro­
cedure is morc complicated thnn a single 
measurement. by the substitution meth­
od, and in some cases the ehnnge in 
bolometer resist.ance with r-r power level 
may have all a ppreciable efJect on the 
impedance match. Operating proced ures 
for hoth methods a re summA.rizcd on nIl 
imltmction enrd mounted on the panel 
of the bridge. 

The bridge is adaptable to a large 
variety of bolometer element.s for both 
direet Ilnd substitution measurements. 
Bolometer resistances between 25 and 
400 ohms and bolometer currents up to 
100 ma ca.n be accommoda.ted. 

• 
III. Accuracy 

The accuracy with wh ich the bolom­
eter bridge can measure the change in 
power dissipated in a. bolomcler clement 
is controlled by Lhe accuracy or the de­
termination o£ the various factors ill­
volved in U10 calculation of the power. 
The accuracy of the meter is the most 
important factor, because the square of 
tbe current is used in the cnlculations, 
which means the error in power deter­
mination is twice the meter error. The 
accuracy of the meter on the linC3r 
scales is ± (1 J1;% of t he reading + %% 
of full scale). At full scale this menns the 
meter may contribute as much as .±4% 
error in tbe power measured. At one­
third of full scale the ma.ximum possible 
error due to thc meter may be as great 
as ±6%. A range switch is provided to 
keep the meter readings above M of 
rull scale for currents nbove 3 milli­
amperes. The K dinl cn.1ibration is 
accurate to ±{I% of the reading + 
.()().5) nnd the bolometer resistance Cll11 

be determined witb fill accuracy of 
better than ± 1%. The over-nil ncctlracy 
obtainablc in a pl.Irlicular measuremcnt 
depends on the magni tude of the bolom­
eter current and thc mngn ilude of the f( 
dinl reading. However, aceU Tac.:ics or bet­
ter than ± 10% can easi ly be obtaillCfI 
usi ng the substitution method if themeas· 
med power is not too small. This com­
paresravorablywith thcover-allaccurncy 
obtainable with a self-balancing bridge, 
whose accuracy is usually expressed as 
a percentage of full- scale reading. 

l~or direct-reading measurements thc 
accuracy is somewhat poorer, as the 
meter must be cnlibrated using the sub­
stitution method, nnd the meter reading 
is not exactly a li near function of lhc 
)Ower \'nriatioll . Accuracies of better 
than ±20%, however, are easily obtain­
able usi ng tbe direct-readi ng method. 
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IV. Bolometer Element, 

Til audition to the 'fYI)£: S74-H F Fuse 
Bolometer Holder and the 'l'YI'~: 87'1-
H25 and U 100 Thermistor Units, which 
were designed for use with t he bolometel' 
bridge, a lly other lluit. which is capable 
of operating with in lhe resistance nnd 
current ranges of the bolometer bl'idgc 
can be used. The power measurement 
ranges of the fuse bolometer and ther­
mistor overlap onc another. The ther­
mistor unils have a lower standing-wave 
ratio, afe more rugged, and wi ll measure 
somewhat lower powers than will Ole 
fuse clements, while the fuse clements 
arc cheap and wi ll measure higher pow_ 
ers than will the thermistor units. The 

JU LY, 19' 0 

The Tn.; 874-t-1F I"use Bolomot.cl' 
J lolder is designed to mOllnt.u x I-iuch 
instmmcnt fuses. T wo t,ypes of fuses, 
t he type r..{JR H2-ampcre and tYI)C 
MJR 11 ~-nmpere, are supplied whi('h 
arc capable of mC:lSuring a wide r:1ngf' or 
power at t ho SO-ohm level; howevcl', 
practically any fuse of the AGX type 
can be used if desiroo, although with 
some sizes it is not. possible to obtai n a 
balance at t.he 5O-ohm level. 

The TYPE 874-H25 and 11100 Ther­
mistor Units are si milnr to oue another 
except for a difTerence in the power 
handling capacit.y of the thermistor. The 
maximum rat.i ngs of the 'l'YI'E 874- 1125 
a nd T~' PE 874-1-1100 are 25 and 100 

fuse elements are limited in their fro- milliwut.ts, respectively, 
quency range by errors caused by stand­
ing Wtl,ves on t.he fuse wire. Abovc about 
1000 Mo these el'rors become significant. 
T hermistors can be used up 1.0 frequen­
cies l)Cyond the usable range of the 
coaxial contlcctors and component.s as 
they are physically very s lllalL Both t he 
fu~e element.s and th e thermistor uni ts 
{'an be llMd :\1. freque ncies as low as 
5 r.. lc, 

Figu.e 5. Powe.·",,,o.u.e,,,en' 
• ong'" of fuse ond Tloe.","'O< 60· 
tom .. I" ... ond Ihe 6o10mele, B.id!! .. , 
by .ub.IiMion ",e,!>ad, o. 0 f"",,· 

T he actu:u powel' measurement rullges 
or Lhe fuse and therm is tor elements as a 
function of t hei r ioiti:"l.\ rcsistance for 
measurements by t he sub~1 itution mell l­
od nre shown in Figure 5. F igures G and 
7 show lhe power required for full -sen la 
metN' deflcction with maximum met("I' 
sensitivil.v and the maximu m melISnt'­
able power fo r less thnn 10% dC\'iHtion 
from linearit.y Its II fHllctioll of bolom­
eler rcsistnnce, for mellsurements by 
the direct-rending method . 

I",n of bolom .. I .... tI.;"I .. nCtl. Mini· 
mu'" del .. crobl .. po .... e. in mill!wal" 
i. indico led by 110" numbers 01 Ih e 

tigu'e 6. S .. n,;livily and pow .. , · 
m .. o.urem .. nl ,ong ... of rt.e Thtl,· 
mi,IO. Uni" ond 6010,,,e'e, B'idge, 

f iou." 7. S .. n,ili.ily .. nd pow ... . 
m .. o.u, .. menl .ong'" of ,to .. F ... .. 
Bolo",eler and fuse. a, indi(Qled, 

tlnd. of e .. <:11 cu ..... e, for rt.e di.ed •• eading m .. ll>od. for Ih .. dr.ed·.eodin!! melhod. 

- ~.L ~_ r-

, Olf 11-
f-~ tJ 

~ 
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line is not req uired , as the transformer 
is adjust(.-'(l for the maximum indication 
Oil t he bolometer hridge, 

V. Application s 

T hl! T YI' t; l651·A Bolomet.er Bridgt' 
c:tn be used for all mellSurcmcuts of 
power in the medium power r:lnge oYer 
iI. frequency 1·3.nge dependcll t on the .. --Ll. L • L~ . - -...... """'" ch:u'actcri;;;tir;s of the bolometer elcment 

figure 8. $tanding .... "ve falio O. 0 function o f f,e· 
quency of the F ... e Bolometer and Therm'ilO< Uni!>, 

Figul'c S shows Ihe standing·wlIn' 
1':Ilio lIS:1. fUllclion of (requeney for lhe 
v!wious clements. At tlw higIH'J' freqllen· 
tics it is necessary to use a matching 
transformer between the sou rce and the 
bolometer when the 1)011'1'1' into a lille 
terminated in its charnctrri"lie im pcd­
ance is df'!l il'('(l. A matching tr1l.nr<formcr 
clIn he easily as.-',emblcd usi ng TYI'~: 87,1 
Coaxial I~lemcnlil' as imlil'Htcd ill Ihe 
hlock di:l);rum of Figure n. T o m:i!('h 
the holomclCl' 10 the line, lh(' matehing 
11'n11.'3formcr is :ldjust('d IInlillhe slnlt.ed 
line indieal('f; til{' :\b:;enl'c of allY I'e­
neetcd energy, When th(' pO\\'(~r outpuL 
of an uscillalol' iulo a matched load is to 
he mC;lsurcd, :1 transformer m:lde up to 
Tn'~~ 874 COmponents l'lUl be used to 
tnillsfol'm tbe bolometer impedance into 
the conjugate of the oscilllltOl' output 
impedance. In this appliCAtion a. slotted 

Uf't'<.1. H igh pOlI'el· mC:ls ll reml'nt CUll he 
Illude by using dissipaUvc 2t t.enualors 
or di rectional couplers to transmit. on ly 
(\ known fract ion of the r-f power to t he 
bolollleter elemenl, 

T y pical Ill{'asurcmcnts arc the power 
output of oscillators, loss measurcmen ts, 
the static characteristic of bolomctcr~, 

and the o[l lihration of voltmeters, \'olt­
meters call be calibrated lIsing the cir­
cuit. of Figure 0 with the "oltmeter 
connected bet ween the slotted line and 
the source. Whcn no standi ng waves are 
pl'l'8Cnl, thc voltage is constant all along 
t he line and its magnitude can be C:lleu­
IaICi I from the 1lI(':l.i,;lIIwl power fi nd the 
chnmCleri li tic impcdnncc of Ihe lille. 
Figurc 10 shows the !'CHIlls of u calibnt.­
lion made of the Tn'f: 874- \ ' B \ ' olir 
I11Ct(>I' Hcelifi()I' OVCI' a II·ide frequency 
range. The rise in indicated "011 age i$ 11 
I'cstllt of resonance in the crystal and the 
theorcticnl slope is indicated by t.he solid 
li ne. 

Thc T nE: 1651-/\ Bolometer Bridge 
is a gencral-purpose power-measuri ng 

Fi!l~'e 9. Diog, om of a voltmeter colibra lion c;' cu;t ... ith ma tching Iron.former o .. embled from Type 87"·050 
"diu.toble Stub ond .he Type 874 ·C", "diu. ta ble l ine, 

STUB 
TYPE 
874- DSO 

TYPE 1651-A TYPE 874-LB .L, 
VOL T-SOURCE f- HSLOTTEO '-'NE --frEE BOLO; r- BOLOMETER METER '-INE STRETCHER, 1 METER 

TYPE TYPE 874- LA BRIDGE 
B14- T ADJUSTABLE 

LI NE 

STUB J TYPE '2 31 · ~1 
TYPE 1 A),f'LtI'I(R 

874-020 
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, 
instrument designed for maximum uti l­
ity and adaptabilit.y in the u-h-f labora­
tory. Sillce tuning systems and tmng.. 
formers [lrc easily ussembled from the 
extensive line of TYPE 874 Coaxial Ele­
ments already Ilvaihblc ill many labora­
tories, expensin: specialized :lCccssorics ~ .. 
are not. necessary. [n the educational 
laboratory, in addition to demonstrating 
a variety of power measurement prob­
lems, the bridge can be used for cal i­
brating bolometers and demonstrati ng 
their change in resistullce with current. 
In commercial and industrial labom­
tories, its flexibilit.y permiLs operation 
with many different t.ypes and makes 
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of bolometers, and it CRIl be adapted fo r 
lISC with existing equipment of difTcz"Cnt. 
manufacturers. - R. A. SO DlmM AN 

figl/re 10. Departl/re from lInily of the ralio of ocll/ol 
10 indlcgled volloge o. a lundion of ' r.quMt;y fOf 
Type 874.VR Vollmeler RediAer, m.owr.d with Ike 
drcvi l of Figur. 9. The Kllid line indico"u the theo-

r. ' ical slope as de termined by Ihe equalion. 

SPECIFICATION S 
Rang. and Auu, .. . y - Subslilull .. n Melhad 

With Tn't; 874-1125 Thermistor Un;t 
T hermbtor resist,mcc set for mllX. gellsitiv;1 y 
Thermistor re:;islnuce set fit 50 uhms 

With TrrE; 874--lil00 T hermistor Unit 

.0 to 

.0 "' 
(j IlIW ±(lO<;:: + 0.05 lllW ) 

IS m\\ ±( IO% + 0.12 mil' ) 

Thermistor resistance set fur m3.'I(. sensitivity 0 to 20 Ill" ::1:::(10% + 0.15 mw) 
Thermistor resi>stance set at 50 ohms .0 to iO IllW ±(1O% + 0.5 rnw) 

With TUE; 8H-1i F' I~Uffi Bolometer Holder, MJ It I 1l2'flmpcre fll"l" 
FIll\e resisl:mce set for Inll.)(. sensitivity. . ...... 0 to 8 tlllV ±( IO% + 0.1 IlIw ) 
Fuse resisllUlce set at 50 ohms ........ . ....... 0 tu 14 mw ±(10% + 0.15 mw) 
fuse tesi:;\..9tloo set (pr 1l1llX. pu"'cr fll.llge . . ....•.... 0 to 50 mw ± ( IO% + o.a III\\' ) 

With '1',' ''£ 874-IIII I"uoo Bolome!er Jiolder, J\'IJ R ',~-flmpcrll fuse 
~'use resisl.anCIl set for mllX. sen.'!itivity . . ... 0 to 20 mw ±( IO% + 0.5 mw) 
Fuse resist.unce set at 50 ohms. •. . . ...• 0 to 100 InW ± (10% + 0.75 IllW) 
Fuse resist:Ulce set for mllX. l)Ower raILgc ... . ... 0 to 500 IllW ::1:::( 10% + 3 mw) 

6010"''''' R .. l.'onu Ro ng.: 25 to 400 oluns. Accu.orin Supplied: Qne CA 1'-35 Power Cord. 
Cu"..nl R .. n".: 0 U) 100 milli:lmpcrCII. one Tnt; 27.f- NE ShieldcJ Connecwr. 
Powe r Supply: 100 - 125 volt!!, 00 cycles. Acc ..... rl .. hqlli, . d: 1;kIinmeler cl('ment. '1'11'.;" 

Figu, .. 11. Vie w of Ihe equipment ,hown in the dioll'Om of Filll/re 9. 
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OEN E.Al RADIO E X PERIMENTER • 
874-1125 and 874-B 100 Thennistor Unit~, Md Di",o .. ,lon" (Hei/Cht) 12 11: (width) 12 11: (d('plh) 
Tnr. 8H~1I F J?Uge Bolometer lIold('f 3re ree- 8~~ inchezl overall. 
(/lrlllll'udod . N.! W.IIiI "~ 21 poundg, 

TV"'---,-~c--c~cc-----------------------.--"C"ooO!CI"I'~~"dC--.--O'='""C·CcC-
165 1. ... 8010"'. '" Bride- /.IF-urN $325.00 
.74-HF Flu. 8010",.*' • COAlCHO!J.r.lr 34.00 
. 74-H2S Th • • ", i., ... U .. i! . CO_\~WA It.,1):11 40.00 
,74-HI00 Th.,,,,I, , ... U .. lI . . • • • • . COA.'on:ATt:n 40.00 
. 74-HFPl R. p' .... ". . .. , fu .. Allor1". ... ,t I' HIIOII 2.50 
' 74-HP2 ' Roplon",. ,,' Thooml" ... 10. Typ. 874· H25 'l'1!~;RM 9 .00 
'74. HPloo R.plo~.m . .. 1 Th. '". I.I .... lor TYIM .74-Hl00 . CAI.OO 9.00 

·1 .... I<I<1no 0<141 Tr, ,, !l74·l/PI'1 FUM AIIIOrUUent., 
tcoll&lllU .... lIve MJlll /l~·."'pue 1I ..... 1Id 6v. MJU 1/32"''''1>1>"" f...-

MISCELLANY 
S PEA K ER- DoNALD B. SIl'CL .... IR, Chief 
Engi neer, General Rrulio Company, 
spoke at tbe Annunl Dinner of Dayton 
Section, !.R .R , on May 18. II is subject: 
"The Engineer and J lis Professionnl 
Society ." 

ELECTED - K IPLI NG ADAMS, .l\'lullnger 
of the General Radio Chicago Office, 
9.S Chairman of the Chicago Section, 
LH.K, for 195()...51. 

RECENT VISITORS to General Budio 
- J . fl.!". Vall Sweden, J-Iulsewe IngclI­
ieursbufe3U, Amsterdam, Netherlands ; 
Roger Coublin, Compagnie Frtl.II~tl. ise 

Thomson- ll ouston, Gen nevillie rs, 
France; and Bjorn Lundvnll , Tclefom~k­
tiebolaget I •. 1\1. Ericsson, Stockholm, 

wooen . 

CR EDITS-The TYPE 1651-A Dolomel.cr 
Bridge, described in the article by H. A. 
Soderman, WWI deve.lopoo by \Y. n. 
'rhu rston . 

The Tn>!'.: 1534-A Polariscope, de­
scribed in Ins! month 's issue, was the 

outgrowth of a i\ laster's thesis by 
Jordan Baruch of i\ 1. 1. T ., at that 
time n. cooperative student at our 
plant. Baruch's investigation a.od ex­
peri mental modcl provided tbe basis 
for the final design, which was ex­
ecu ted by Gi lbert Smi ley. Baruch's 
a.dvisors in his thesis work were P ro­
fessor B . E. l!:dgert.on of the Electri­
cal Engineering Department and Pro­
fessor \Y. M. Murray of the Mechanical 
Engineering Department, M . 1. T. 

VACATION - During the weeks of 
J uly 2-, and J uly 31 most of our cm­
ployees will be vacationing. Manufac­
tm'ing departments will be closed and 
other departments will be. mall ned by a. 
skeleton staff. ·Every effort will be made 
to lake care of urgent business, but re­
pairs cannot be made, c.'<ccpt in hsrd-
8hip ea&s. Our Service Departlllent re­
quests fhat shipments of material to be 
repaired be either scheduled to reach u~ 
well before this vlLcation peliod or de­
layed until afterward. 

GENERAl RADIO COMPANY 
215 MAS SA CHUSETTS AVENUE 

CAMBRIDGE 3S MASSACHUSETT S 
TELE PHONE : TRowbrlrlle S· H OO 

BRANCH ENGINEERING OffiCES 
IIEW TOU I. UW TOU 

II W(lT IT u n 
Hl.-wo,a t · un 

lOS AIIGELES 11. Calif ORN IA 
1111 NORTII H WA I O n u n 

TH._ KOH ,.", ' · IUI 

CHI CAGO S. IL lI lI OIS 
III SO UTK MICH U AN AHII U 

TU.- WU II' t·Hn 

.. '::. ... 
" .. 
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