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for continuous wave or frequency shiff temperatures ranging from 0 to 45
degrees C.

affect operation of others.

transmission—2,500 watts carrier for

ommunication
Fidelity
Inverse
Feedback

High Safety
Factors

Primary
Circuit
Switching
" Forced Air
Coaling

Low Operating
Cost, Easy
Maintenance

Send for Your
Free Copy of
the NEW
_ Bunnell

Cataleg

2 #BUNNELL5C

215 Fulton Street, New York 8, N. Y.

. D EP Y .
BUNNELL-=-AKe

- Research, Englneering, Produg
Lines < Submarine Cables * R

Munlcipal Signaling « Army @
Telegraph = Faesimile

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

ANOTHER SCORE IN THE

battle of the inches

Tt takes many costly buildings to-

house your telephone system. Every
inch saved helps keep down the cost
of telephone service. So at Bell Tele-
phone Laboratories engineers work
constantly to squeeze the size out
of telephone equipment.

In the picture a new voice fre-
quency amplifier is being slipped
into position. Featuring 8 Western
FElectric miniature vacuum tube,

BELL TELEPHONE LABORATORIES EXPLORING AND

tiny permalloy transformers, and
special assembly techniques, it is
scarcely larger than a single vacuum
tube used to be, Yet it is able to
boost a voice by 35 decibels.
Mounted in a bay only two feet
wide and 1114 feet high, 600 of the
new amplifiers do work which once
required a room full of equipment.

This kind of size reduction
throughout the System means that

more parts can be housed in a given
space. Telephone buildings and

" other installations keep on giving

more service for their size —and
keep down costs.

The new amplifiers, which will
soon be used by the thousands
throughout the Bell System to keep
telephone voices up to strength, are
but one example of this important
phase of Laboratories’ work.

INVENTING, DEVISING

AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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CHARACTERISTICS
TYPE 16GP4

TYPE 16GP4
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Interstage and Ouiput

TRANSMITTER DESIGN

1o any combinnrkon of ff and medulator
umits up to & lofal of 5ix.

The plate circuit efficiency of the
class 8 power amplifier stage, includ-
ing oulpul transformer losses, & &p-
proximately sixty per cent. The overal
transnptter efficiency (thal s, oseful
rf power ootpat diculsd by togal power
input o the rectifier wnn’ for the me-
dhum frequency transnitier i& approxis
mately fifiy per cent,

The w2 of high-freguency jron-core
transiormers and ontioed dass Hogir.
enits hnve been found to provide many
advantages over the conventionil Mined
class O desige. The transmitfer iz oqly
one-thard o ane-hall the physeal size
of the equivalent clas: © franzmitier.
The wse of claas B cccmbs permits
voice modulation withoor & miodalaear
fgr the power amplifier stage,  Since
tuning of the transmiitber chrenits 55 oo
required, the operating frequency can
be changed with a minimun of oisving
parts. MWhen class O toned tremsmit-
ters wre operated in parallel for greater
POwEr Culput, iti5 necessaiy B com.
penside for phaze changes doe to eor-
cutk taming.  Since the medivm-fre-
quEncy transmitters use antuned cir-
coits which have a negligihle variation
in phase shifi, they con bo operated

Aal e

it mar empleyad in 1he
mlf  yFmsmbitier.  Thig ||l“|||:;|r_.E| i hs 1".
prazimazaly eleven paundy,  Ths plete valinge
#d FEOD in 4“!‘ volte lor dhe pewer amplifer
lober in supplicd bs ks sgmer of dhe priser
wirding. The cnde of B primary ive sinnec
s the ieha ilwlen,  SppeR gaps wre provided
Earaas dmch aide of e primery 10 privvest wnle.
e pirges lram demsmlig ibe transdsrmer.

=11
u|f
o |
a8
i
1

Part Il . . . Constructional and Operational Features of
Transmittér and Transformers.

by I. F. DEISE and L. W. GREGORY

Westinghoue Eleetrle Carp,

more eadily i parallel than the naned
class € tranamitiers

While the medium freguency #f wnig
described was designed for 2.5-kw oul-
put, 3.2 kw power outpur has boen ob-
tained by Increasing the drive @ the
power amplifier stags, Thiz increased
grid drive to lhe power ampliber stage
was chinined by increazing the anode
potential of the WL-BW second ampli-
fier stage.  When ihoa msdihe), the
medinm frequency rf unit has a rating
of 4. 5-kw power cutput.  The mediom
irequency rf umit way be used 8z oa
three-frequency iransmitter by Hmiting
the types of emission and nsimg an ad.
thteoma] crystal oscillator,

Transtarmer Design

[rom-core {ransformers designed o
operate al medium rf oare nof mate-

Plor ol e aurper rrarslormer ol | 4

rially diferent in coqsiroction or afpe
pearance from audio transformers. As
in audw transiormers, the characteris-
tics of the rf transtormer wre deter-
fined by the primary open circuit in-
ductance, the leabapge nductance be-
twesn windings, and the intermal dis-
tribated capaciance of the rransformer,
For satistactory operation the leakage
inhuctance and distribated capacitance
of the rrassformrer nmst be held to low
enough values so that the fregoency
b which the rransformer becomes gelf-
resomant 15 well above the hiphest ap-
erating frequency. These requirements
dictate that the size must be ps small
as poseible

Uere bs is an important consideras
tion in rf transformers and generally
determines  the maximum  operating
Fux density,

[Ta Be Comcluded in December, |

mith Ir

ke plata carrant will bs sppreainatoly 105 Saher o §40 ke than af 2 k

and dhow 1

Witk this lmpedance vormtion
v dpr [he game amgut,

u edficioney will be slighily Bswar af che high Bréquency:
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Equivalent Circuit Method For

B
L {a)

Fiintamenial ®lementi al the eguivalint sircak;

SuccessFuL pesmon of & feedback am-
plifier requires careful contideration
of the phase shifts of signals over a
[requency range considerably larger
than the range for which the amplifier
will eventually be used; otherwise the
amplifier may break into sponfaneois
cacillation. The errcull may osciilate
if poy signal, in going through the am-
plifier and ferdback network, soffers o
phase shift of 360" or more and has 2
gain of unity or greater around the
loop.  The conditions for stability,
stated by the Myquist criterion,’ areé
that the locus of the eod pomis of the
complex foop gain vector (A B) must
i enchose the paint 1 4 70 In ap-
plying MNyquist's criterion it is, there-
fore, oeceszary o know both the mag-
fnitnde and the phase angle of the 4 §
wector. Sipee phage shifis are not easy
b measure, the design of amplifiers to
which feedback is to be applied also
isses Bode's’ relation which says that
for minimum phase shift networks' the
phase shift depends only on the slope
of the attemmbtion-frequency curve,
Using this relation, it 5 passible i
calculate the phase shifis around the
A B loop, given the attemiiation-fre-
quency responde of the amplifier and
the tratsmission characteristics of the
feedback loop. To apply Myquist's
critevion, these calculated phase shifts
can be combimed with the measured
values of the magnitude of the A §
weckor,

Mow, Bode's relation s somewhat
difficuls b apply in practical cases, b,

14

a5 the phase shift of a nebwork de-
pends anly on the dlope of the attemm-
tion-frequency curve, our problem can
b simplified f we apalytically jubsti.
tute & simple network, whose attenua-
toom with frequeney is the ssme or sim-
ilar to that of the original network,
and whose phase shift may be deter-
mined by inspectiom or by simple <al-
culation.

To -synthesize any amendation-fre-
quency curve the simplest possible FC
petworks can be used 2z buodlding
Mocks, and- connscted to ené another
by dsolahing corounds in such o manner
that their aitenisanens in db and phase
shifts direcly add, The irolabvg cir-
euite may be thought of as an kdealized
vacuam-tobe amplifier having constant
gain, infinite mput impedance, and
wero output impsdance Tle funda-
menta! circuits are shown in Figure 1
In » appears u sunple high-frequency
attenuating network and s character-
istle corwes. The attenuation of this
girewit 15 zero for frequencies some-
whit below its cot-off {or break) fre-

., and drapa aL &
I=RC

constant rate of 6 b per octave at

quency, f; =

= '-H_ H;qulul Rrponerotam  Theery, BET]1L

'IHITEE Boda, i Britvesd A rmaation
and F'.imr i Feolback  Amplifer D,
BETT; Wel 9, 1“']
aFar a beiel discuselan ol minimum  gheon
3 hetwadks see, for mxamiple, . E. Terman,
#La. Engreirs’ Figsfhoak, p. TEA.
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¥ 1
i) mHﬁ-quuur elimedd awd

sdp—t
o
* ¢
w0
& dbw Dcinwe
i Logf
(bl
P81 ihe Dol ney

frequencies above this frequency.  Iis
responise s given by

E.|_
E

W (e}t
with phaze sngle

# = =t oifey

whers
I

RC

Figure 15 shows a simple low-fre-
guency attenuating cireuit which is the
same as the high-frequency circmt, bot
with the pasitions of & and & meee-
changed  In this case the gain will
drop with decreasing frequency and
the phase shift will be positive in sign
ingtead of tegative, I response i
gtven by

B. i

Bl VT3 er
with single angle

= banl ey

Te =er up an eguivalent cirouit for
& feedback amplifier it is assumed thal
the attenuation-frequency curve of the
A B loop is approcimately lmown for
all freqoencies where the magnitude of
A B is significant with respect to wnity.
This may be determined elther from =
knowledge of the inpak, output, and
interstage networks, or from a few
simple gain measarements. Now, usiog
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FEEDBACK AMPLIFIER ANALYSIS

Method May Be Applied to a Feedback Amplifier, Whose
Attenuation - Frequency Characteristic is Known to
Determine Its Phase Shift as a Function of Frequency, and
Thus by Use of Nyquist’s Criterion, to Determine How
Much Feedback May be Used or How it Must be Changed
so that a Given Amount of Feedback Can Be Applied.

by T. W. WINTERNITZ

Gruft Laboratory
Harvard University

as many simple building blocks as
. necessary, each separately isglated as
described, this attenuation character-
istic may be closely approximated by
sections of straight line attenuations of

6, 12, 18, 24, etc., db per octave,
Equivalent Clreult Problems

In any particular case it may be
more or less difficult to set up a suit-
able equivalent circuit. For the often-
encountered case of a resistance-capac-
ity coupled audio amplifier followed by
a transformer-coupled power amplifier,
it has been pointed out that to realize
large amounts of negative feedhack it
is desirable to make the amplitude re-
sponses of thé various stages different
from one another; so that the attenua-
tion slope will be more gradual® If
this rule is followed, the breaks in the
attenuation characteristic will be sepa-
rated and the various slopes will ex-
hibit themselves directly in the meas-
ured data. Tn any case it should be
noted that slopes, which are integrally
related to 6 db per octave and there-
fore may be represented by the equiv-
alent circuit, are the slopes that are
normally encountered since they repre-
sent changes of amplitude with positive
or negative imtegral powers of fre-
quency.

When the equivalent circuit for the
A § loop has been constructed, it is a
simple matter to calcutate the associ-
ated phase shift; and, having once
found this, one may then investigate
the danger points of pha.se[ shift, the

‘For example, see ¥. E, Terman, Rodic En-
pineers' Handbeok, pp. 397.8.

frequencies at which the phase shift is
180° either way from the mid-fre-
quency value. If it i1s found that for
the desired amount of feedback, Ny-
quist’s criterion is well satisfied, then,
the design will be satisfactory. On the
other hand, if it is found that the loop
gain is still farge for frequencies which
have phase shifts approximately +180°,
it will be necessary to apply less feed-
back or to alter the design of the 4 8
loop to have a slower rate of increase
or decrease of amplification with fre-
quency and to re-investigate the new
design with a new equivalent circuit,

Example

To illustrate the use of this method,
let us suppose that we have an ampli-
fier with a constant gain 4., in its mid-
frequency region. We find that its
amplification drops off in the high-
frequency region approximately as
follows :

() At 6 db per octave for one dec-
ade above the frequency f, ie.,
in the region f = § = §”,

(b) At 12 db per octave for two
decades above this, f* = § = ¢,

(¢) At 18 db per cetave from £ on.

In the low-frequency region the rise
of amplification with frequency is

Figure 2

-Equivalent circuit for the AB metwork of the

amplifier disoussed as example.

R Ry By

ST I
T T T "

tegtation Tuallon

somewhat more gradual than the drop
off at high frequencies. It is desired

. to apply as much resistive voltage feed-

back to this amplifier as is possible
without encountering oscillation. First,
we notice that since the attenuation at
high frequencies is more abrupt than
that at low frequencies, and therefore
will be associated with a more rapid
phase shift, the high frequencies will
control. In other words, it will sing
at a high frequency if excessive feed-
back is employed instead of motor-
boating at some low frequency. Since
this is the case, we need only investi-
gate the phase shift at the high fre-
quencies. If the attenuation slope were
not more gradual in the low-frequency
region than at high frequencies, it
would be necessary to investigate the
phase shift in the low-frequency region
as well.

A B Loop Equivalent Clrcuit

The equivalent circuit for the 4 B
loop is shown in Figure 2. Tt will be
noticed that we are neglecting all phase
inversions in the amplifier. It is un-
derstood that for negative resistive
fcedback there must be ome uncan-
celled phase inversion in the amplifier,
if the feedback is applied from output
of the amplifier to input. Thus 4, B
is inherently a real negative number.
Let

1 L
w = L W' = =10,
Rl C]. Rn Cs
W= = 1000 «’,
2 C:I

Then for the equivalent circuit

Eot An B
— | = lAﬁ =
E, V14 (w/w)t

V14 (w/100)7 /1 + (/1000 w')*
and the phase angle of 4 8, ¢, is given
by

¢ =-tan~l @/’ —tant w/10 o’
~tan™ w/100¢ o’ '

The phase shift is computed in Table
1 (p. 30) and a eurve of 4 B and ¢
is given in Figure 3; p. 31. From Fig-
ure 3 we see that at the frequency (f,)
the phase has been shifted —180° from
its mid-frequency value. Also at this
frequency |4 8| is about 40 db below
its value'at mid-frequency. This means
that the maximum value 4. B may have
at mid-frequency is 40 db or that the

fContinued on poge 30)
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i ==r———————— RCA STUDIO OR

FIELD CAMERA

Complece camera

sec-up for maximum
operating coobvenjence.
FPriction Head, MI-26205
gives camera 360-degree pan-
aing 2o0d full 1ilting action. Has
“degree-indicator” scales and
locking handles. A/LMesal Tri-
bod, TD-114 uses individual re
rods and center post for sturdy

TYPICAL COMBINATION NO. ¥V

MI-256205

METAL TRIPOD,
-11A

TRIFOD DOLLY,
TO-15A

bracing. Bach leg has position
calibratioa and locks. Movable
spike points permic ser-ups on
cough surfzces. Unit folds into
compact, self-locking package.
Tripod Dolly, TD-15A takes vp
acirculac acea only 57 diameter.
Wheel stops for ixed positions.
Folds and carries in a compact
package.

FRICTION HEAD,

‘TRIPOD MOUNT ACCESSORY KIT,

RELAY TRANSMITTER,
TIRIA

MI-26518 -~

RELAY TRT HEAD;
ML-248206

METAL TRIPOD,
TO-11A

A complete vhf relay transmitter
for diffcult terrain and long dis-
tances, where radio relay is more
practical than coaxial cable. Tri-
bod Mount Accessory Kit, M1-26518
provides meaas for mouating re-
lay equipment to tripod. Includes
mounting plate, saddle, and bols.

TYPICAL COMBINATION NO. 2

Relay Tilt Head MI-26206 peo-
vides wide adjustment angles for
vertical (ilt and horizontal rota-
tion. Sealed bearings for all-
weather service. Accurately cali-
brated. Tadividual locking hen-
dles. Meta! Tiipod TD-11A same
as Combination No. 1.~

MICROPHONE BOOMAND FNAMBULATQR,MI-lbs')ﬂ
—The ideal audio boom. One aperator cen follow
the sound, or move from ope sound source 10 another
—easily snd quiedy. “Gunnipg” device revolves di-
rectional microphoaes through 280 degrees. Radius
of boom can bc extended to 17 fees; retracred to 7
feet, 4 inches. Cap be clevaced from 6 feer, 5 inches
0 9 feer, 5 inches above che floor

"MAGIC LOCK'" ROOM STAND, KS-3A—The
bandiest microphone boom ever desiguned
for TV scudios. Convenienc locking devices
enable operacor o concrol it with ope hand.
No set screws. No release mechaoisms. No
slipping. Fach adjusumint locks into posi-
tioo, Moves io a 180-dcgcee arc and 2 base
radius of 26 inches. Silent in operaton,

DE LUXE TV STUDIO CRANE—
Specifically for large smdios.
Eoables you to get dramatic
viewing angles, smooth pan-
ning of big scenes, npproaches,
resseats. Leos height; frora 2
to 10 (cet above che floor, Pull
360 degrees paoning around
the crane base. 180-degree
puopiog of the rusret table.
100-degtee up-and-down lift.
Torns ip a 6-fnot radius.

STUDIO CAMERA DOLLY, TD-8A—
Similar (o the dollies vsed (un film
studios—but both fropt and reas
wheels wurn to the side, Entire
unic can be moved sidewise,
Stops lock the dolly in 2 fxed
position. Cameérn crane boom
can be elevated from 23 inches
to 74 inches above tbe foor. -

www americanradiohistorv com
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RCA STUCID D

HELL CApiia,

RITAL TRIFOD,

Ta-214

TYMCAL COMBINATION MO. 3

Anoiber camers se-ap for stodio
and maobile work, Hasndles RCA
Spadin Camess of Field Camers.
Priction Head, M{I-2620) same a3
wsnd in Combination Ma. 1. La-
Mat, MI-20090-1 provided greater
freedam il height for camera
action. Metad Triped TD20A far
fixed or porisbls se-ape, Cam

alumionm and seaiabets gHeel con-
srruction, Legs adfumable up o
21 inches. Dual feet; poinred for
geld work and Nerged dor Axed
service. Mauzl Dﬁa’_-r T2,
Mon-swiveling, Foor-concrals
for paralle]l wheel alignman. In.
dividual wheel and ieipad bocks

FICAL COMBIMNATION NO. Y 4
A eomplere relay plek-up receiving
sysrem. Helay reoeiver and parabala
fasien oo sripod through Refiecioe
aretl Furaper Moam, MI-28187 . Mace/
Triog, TI-20 4 i3 saf up for rough
marfacea.

o L r

Field {‘amara ‘and Friciion Hesd,
M- 26205, can be mouated so High
Har MI-261005-2 far wall or perapec
wse, Compleie assembly is anached

FEAECTOR as
FaRAarER pADLMT,
s ar

MEFAL THPROD,
To-214

ba=

A Hers, Reflecror sad Paraper
Moorr MIL-28187 fasten to Clamp
Sappor, MI-2618%—which mouns
an dop of wall, Refay refllecror may
also ‘he permansacly mounced in
wallopenings by nrans ol "Gimbal"
Anteana Ring Mowwi, M 1-28207 (o
tlfusrazed).

re Paraped Clamp Sappare A6 1206055, h

mounfs, accessories

BTUEMG CAMERA PROESTAL, THe A~
Telusiyinn's favorice pedesial for
seadin pnd coher (idoOr specmions.
Mowe freely. gedtly. Crank handle
reises gl lowgfs camees o Aoy
height berwetu 40 joches and five
et #betee ke Boar. Maoves in any
dirertlpt—or dbout & podnt Pan
ning add Al provided br Prloddos
Pz MI-26200%

for every TVsef-up

PICI'LIEI.I:I on these pages are rypical
units and combinstions from rhe most
complete live of television accessories
in the indusiry —applicarion-eogineered
o meer every pick-up sitvation called
for in your TV opercations,

This hoe of mechanical accessorics
enables you mo select just the righr com-
hination for yoor srarion operation. Tr
inclodes every device needed for pro-
viding universal camera action in the
studio and the field. It provides addi.
tional Aexibiliry for maneuvering and
covering shots from any angle.

www americanradiohistorv com

KCA TV accessories are stoutly haile
to withstand the tough wear and rear
encountered in field and smudio opers-
rions. Yel éach unit is & model of me.
chanical simplicity—easy to trapspor,
Bagy [0 Sef up, easy oo oadjusy, and easy
1o handle.

HCA TV accessories like these arg
used todday in oearly every relevision
station in the cowniry. For complems
informarion on the entire line, call your
RCA Broodcasy Sales Engineer. O
write Depr. 23K, RCA Engineering
Producss, Camden, New Jersey.

FTELEWISION BEOADCAST FQUFrPWNENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT CAMDEN. N.J.

in Comodo: BCA VICTOR Comoany Limied Suniveal
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TreovsHE CAREFUL $sarch one might
discover a broadeasi engineer wha has
newer drenmed, secretly or audibdy, of
instelling & hiph-powerad tranzmitter,
pacticolarly the 30-kw AM or oguiva-
lent FM or TV setups. Yoo won't fmd
many. Siatisties fvom sech a search
wordd reveal that the ntensity of the
longimg is im  Imwerge proportion tn
the power of the stations sabd enpi-
neer has operated o inatalbed

With some of the wounds from sach
a battle st3l] temiber allow me to pour
a hittle sonber retliem geer thoge dream
cloads and if the longing persiss,
more power bo o

Tn this day nod age the construc-
tionn ol any bailding, large or small,
commercial of dream houss, invaives
headaches common 2 the bolbdiog
traddes and material supplies and will
oot be discaozsed at thiz time,  The in-
gtztlation of acres of pround system;
erechion of towers, building of runing
himses, transmpssion lines ard other
details incident to petting the Affy
thovsand or so racdizted into the ethes
pre also anather story.

Looking backward, the pofe bosk
feveals Lhat there were maonths spene
in planning and sketching, tryng to
anficipate everything thar would ecaze
the tash of installing the transmister
in the new bwidmg.  The big roll of
blpeprints sopplied by the tramsmicier
manuiacturer had to be studied and
stwdied to become Bumilur with every
e, i koow  just how everyihing
would fit in place:  After much prod-
ding from the boss, the building Gnal-
by reached @ state where the trans-
mitter installation could beging 5o the
transmitier maker was wired to . ship
il once

A week or sa later o mald gort of
shack struck. Secrs 55 i the figores
on B bluepring didn's add up w two
freight car loads, amowoting to sante
thirty-odd  tons of  tronsmatter  that
were on the siing awaiting our pless-

That High=Power

ure, with 4 nole o please hurry a5 the
cars and the space werg nessded,  And
where was the sudiog? In the tall
weeds a [ew miles from the transmitter
gite. This is true because radlo sta-
tiona have to be bailt bs the most inac-
pessihile spots available, and ffty kila-
watters appear o gn the lmatb in dhiz
respect.

Well, there was pothing o do b
make the best deal possible with  the
imichinery mover and get busy, b
fast, The precims equipment couldn’
be left to the mercies of the weathes.
The bess had warped that he paid for
it. Then the fon liegan, the piling of
all the boxes and crates inside, trying
to ignore the pointed remarks of the
eraftsmen who anbeipate meving them
around as they complare their work o
the baoildmg.  Ar the same bime ano
pffort was made to try and adentify the
contensts of each of the ons hundred
and ffey-add boxes and crates 50 some
atterpt could be made at opening them
in ihe proper order.. The hoys fomind
that this provess was aided somewhar
by ao-called packing lists, with their
rows of six-digit numbers bearing a
tantalyzimg relationship o some num-
bers on the blueprints, but diffecing
emouph 10 pique anyee's  sporting
bl oned

The preliminary data from our equip-
ment friend had assured as thar all
iits would pass through an opening
sight fees hugh, 50 0 exira mmargin had
been allowed in the building design.
There was to mention that it would be
jEcessaTy o Temove Lhe crating, o few
projectitg parts and the supporiing
bears Lo be within thiy limit.  Shift-
ing two or thiee lons 9 cabimet o
vranaiormer on rollers of course is mo
hardship ; dragging it on cement when
teere is po room for rellers B some-
thing else.  1b offers ome an Ofgeor-
ronity to-exercisg your ingenuity and
i goad training for whai is o come,

And then it was found that at Jeas
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INSTALILATION

by RALPH G. PETERS

thres of the larger units would have
to he hodated twa feet or more o set
thenmy owep the aar pipes aleeady in
plare.

As assembly began, more mtogmng
protlems arose.  For instance, as the
fimal amplifier was being arcangel,
"fwas found that the three hundred-
pound gas-filed capneitors had to hang
from the top.. Why couldn't they sit
on 2 haze, we wondered ? And we also
wondered why the pressure gangss off
these capacizors were placed so that
only & midget could squeeze in far
enoiph to rend them.  Some revolo-
tionary design might have remedied
these minor imconveniences, bt auch &
maove hud no daphe been set aside for
inchesion in next year's model,

As the modolator unit was being put
tpgether we found our mgetuly taxed
again by the problem of making neat
rght-angle bends in suff  two-inch
aitomobile radmtor hose which ‘was to
carry cooling air to the top of the big
imbies. The instructions stated thae the
MpE Wds t0 go to anolher pipe. Liet-
ting it there was our problem, We
were mstallation enginesrs now, and
such details were [0 he mhen in airide,

In-bhoth the rf exciter and the fnal
amplifier some inductances and capaci-
tord were romantically identified as
frequency deterimdiing parts. - Wes, we
w0 thought the frequency was deter-
mined by a erystal opcillator, Tat don't
expeel an explanation [Fom your Tep;
he was Just as confused ad we were.
Somewheres, in eacly stages of desigm,
an enginesr wrote fregreicy delermis-
g Parks, when be meant pare; sters
wrnpd By fregueniey, It beceme a part
of desigw, and some higher power will
have to be called open to cocrect b
The problem at hand was to determine
whether out friends sent the correct
frequency determining  ports for our
frequency  (you will find eventoally

{ Continund on page 243
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New Higher Power
Electron Tube with
All-Ring Seals

MNow Available for Full Power
Operation Up 1o 110 mes/sec.

The aveilability of the Machlett
ML-354, a compact, super-power water
and foreed-air cooled triode for opera-
tion up to 110 mes/see, in FM, AM,
TV and Industrial service is a {on-
tribution of significant proportion to
progress in all fields of electronic de-
veloprment. The tube is provided with
eoaxial filament, grid, and plate seals,
muking It ideally suited to cavity-
Lype clircoita.

Superior Design Fealures

Developed to satisfy the need for
higher-power electron tubes in broad-
cast, communications, research, and
industrinl serviees, this all-ring-seal
triode iz of & balanced electrical and
mechanical deaipn. Its low plate Ime-
pedance mukes it ideally auitable for
brosd band applications. All electrodes
mount divectly from heavy copper
evlinders, resulting in o strocture
which is far superior, electricully and
mechanically, to conventional water-
eppled electron tube design; all glass-
to-metul seals wre of Kovar, and the
large diameter peals give incressed
strength and freedom from excessive
heating Bl electrode contacts, The tobe
incorpoeates A high-conductivity,
heavy-wall copper anode. The intefral
nnode water jackel and goick change
water-coupling, contribote to eagy and
repid tube replacement. The cathode
s a 16 strand self-supporting tho-
risted-tungsten filament, complelely
balaneed and siress-free throughout
life. The rigidly supported grid and
cathode are designed to give uoiform
anode heating, The grid I8 capable of
uwnusually high heat dissipation con-
tributing o maximom stability of
tube performance and ecircuit opera-

tion,
Wide Application

The foregaing destgn features and
characteristica are incorporated in
the ML-364 triode, developed by
MMachlert Laborateries, Inec., Spring-
dale, Conn. The MT-854, having basic
design features usable over o wider
range of power and frequeéncies than
has been heretofore available in tri=
odeas, finds appllcations, amon g others,
in high-porwer AM, M and TV broad-
casting, cyelotron and symchrotron
oacillatora and in induction and dielac-
brie heatlng,

DESCRIPTION

The ML-354 i= o compact, general purpose, high power slectron tobe
designed for operation at full power up to 114} mes/sec. It i= an all-ring-seal
water and forced-gir-cooled trinde capable of giving in excess of 50 kilowaits
putput power al 108 mes/sec. in grounded grid cirmits with 10 kilowatts
driving power. Considerably higher power is available at lower frequencies,
This tube is ideally snited for cavity operation, end its low plate impedance
is advintageous for broad bend applications. Features include Kovar glass-
to-metal seals, sturdy electrade structures, integral anode water jocket, and
quick change water coupling. The cathode is & stress-free self-supporting
thoriated-tungsten filoment.

GENERAL CHARACTERISTICS
Electrical Mechanical

Filument \rnll‘.n,gl_-. S 12.5 valta MI:IIJ:I'ItiII.E.. o ¥ertival, Anods Down
Filament Corrent ... _ 220 amps  Water-flow on Anode

Amplification Factor 25 for 75 KW [hasipation 45 gpm
Interelectrode Capacitances for S0 KW Dhssipation 30 gpm
Grid-Plate 5 muf Air Flow on Seals
Grid-Filament ... - 83 oui to limit glass to 165°C. 220 ofm
Mate-Filamemt ... 2.4 uuf Met Weight, approximate. 40 ks

MAYIMUM RATINGS: Radio-Frequency CW Oscillator

s’i‘ﬂi‘f; f?; T:,f.?r".'-a
IS Flate Voltege . | . T k¥de
1} Plate Coarrent. oo 13 . 1 F— _Ade
DC Grid Voltage.. .. .. ... o B R " B kWi
DC Crid Corrent - 25 L ;. T Ade
Plate Iopat- . o B L SR e W KW
Flate MMssipation ... . 75 Bl kW

For cumplete technbeal date on the ML-354 high power,
all-ring-seal tricde, write to Engineering Department,
MACHLETT LABORATORIES, INC.
Springdale, Conn.

COMMUNICATIONS FOR MOYEMRBER 1747 = 19
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FIELD TESTED

Installation Information on

TV and FM

RECEIVING ANTENNAS

TV. .. FM Antenna Installation

by IRA KAMEN,

Manoger, Anfesaphes and TV Deph., Commercial Redie Soumd Corp.

and LEWIS WINNER,

Editarial Directer, Bryan Davly Pob. Ca., lwe.; Ediber, SERVICE and COMMUNICATIONS

The only practical beok on the all.important ihem

in TV and FM recepfion

. - besed entirely on actual

expariences in the most active TY and FM areas In the country. . . . Over 35,000 words of vital data with

Instolfetlon Tools

Anteana lortallotien Precoderes
Securisg 12-Channal Coverogs
HF dAnfeana lmstaflaflosy

TV Interferoace

Tha first book in which you'll find com
' . . . Contalns detailed jllustrafien and

raceiving anfonna,

e “Tha bemi beok on ibhe merkit ot this e
duabing with ke probiom ol felaviessn dnfednis
ihd incennd inevalletied o . . 1l mare Servies
Flori wuould reed this book. it ®eeld Bslp i-sm
esnnpdarably |n meking hetter |nsipligtizas and
praviding bedter ekevision seeeorion for ahedr
comicmenn."—8&. J. Shapp, Proddesl, Jesrald
fleptraates Corp

W' "Wl eegpmmend ln oo all the Bervies bMen
§id  eechnlcal paeple | sesL™—Chaeian Caha,
Field Zaroiee BAapieser, Smdic Radde.

S RSN N SN SN T BEED I S e e e e e R e B

BRYAN DAVIS PUBLISHING CO., INC., Book Dept.
52 YVanderbilt Avenue, Mow York 17, M. Y.

Send me a copy of TV . . . Fi Antenna Installation, post.
paid, far which | am enclosing $2.00,

1 Pluadis Fr|ﬂ1 }
HAME
aDDRESS

CITY AND STATE

over |30 photos and drawings.
TEM CHAPTERS COVERING:

Friage Receptian

Moster dmtunng Jystems
FiM Astoanos
Isstaliotieon Beilpess PFrocfices

Tricks of the Trode

v YWell wrgaakeed ond llireted, un"1 Free
plede and upstedage. saredully detwiled  howill
dedisktely Imprave the ekilay o the men b
sindion it wsd Ehereleid |8 mighty eselul 0o 2
figsti Dk smen "—#lamifion Hege, Prapidoml,
Duited Staven Twlenlgism Aflg Carp.

Wy VB esctiaaty AT & Bong-falc nead dor GommE
prectienl bedsrmastion . . . sseceresd eagrarels-
Hee"—Grorge P Adalr, Former Chiv) Exgd
piew, PO aud e O d in W aowhing .
o C

_|

. e e m—— R e
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design and installation information on every type of TV and P
subject index for rapid referencs.

Wy ®A  femofl-dning compendium =l the in=
amlfing art . . - Taisg ta reenmimend 0 highly
b wiir Sprvias Cantrel Desarimesc wed  eer
servige arganizetions.’’ —Frend 4. Mare, Gie-
fral  Mapspiv, Toleoiiden Rériiver Falirr dhiie.
Alen K. DaMerl Labsrararies, fuoc.

v “lalsrodive and avtramely el swagen, ' —
B, Mareiy Poarre, Pice Presidesr (a pherfe ol
Edgineering. IR, WEAR, SMPC.

AT YOUR JOBBER
OR ORDER DIRECT
i —
Price $2 Post Paid
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VETERAN

Fall Meeting

TEE Axwval Full meeting at the Fire-
place Inn, Mew York City, atoracted
quite an apdience, with many old-
timers and out-of-towners appearing
for fhe Arsf fyme in vears  Up from
New Orleans was Paal Jensen ! from
3t Louis, George Marting, and from
Cleveland, G- T Shandy. VWA wwe
preslent Haraden Pratt, who liad heen
ill for many moenthe, came dowp, too,
(Hhrrs al the gei-together incloded
Henry Hayden, VWOA assistant sec-
reiary and bis pusst 50 B, Allen; FPool
Trawtwem, who hasnt been proand for
A long while: Joe L, Savick: Roscoe
Kent; A, ). Stobbart, who come down
trann Fhiladelphm . Smn ‘Walf, from
Brewser, W, Y,; Joe. T, Marssea;
Jerry Gobdrup, B. H. Pheysey, Tony
Brizmilars; Frank Orth Oeorge Dhe-
wulls Sam Sehneider: Chadles B Shane
holteer . B Ko Davis; H B Koch;
Fete Podell; Benny Heckerrnan @ Ken
Richnrtlson: H. H. Parker- E. N
fackerill; © 0 Guthree: Artbor Cos
Hgan; eo. Clark; Bill MeGonigle,
ye prexy s Bill Simon, e osectetary;
H., T. Willians ; Joe Maloney; Azthmr
Behbeiny John Loliman] Gens Coche
rane; |, 8, Lavrant; Robt, L. Fizcher
Tony Tamboring; Vic Villandre: Dinve
Lidle; 0. 1. Martin; G, P. Shandy amd
Murvin Seunes Lt, Comde. D A
Bark advized he coaldin't allénd since
he was m Astorim, Uregron, an the
LI 5. Nawn] Statior. . .. Jom Marcraft
reported] that he was busy at Hacks-
ville, L. [., with Press Wireless,: | | .
Miltem King nowfked the commitiee
that he whs leaving [or a vasation, sod
would thas be abzent, Ceorge
Bonailio said he was just foo husy. .,
Monte Cohen, E. H. Price, A. Barba.
late, Do MeMicel ard Wylie Pauol
wrete in for reservationa, hot were
prevented (rom attending because of
URM L. H. Marshall was op |iia
wily o the Aznres nboard the LISBY
Peconic and this couldn™ come to the
affair, . . Fat O'Keefe was hoond for
bapnen faml abuand the 5% [ammica
that mght and o was 5 G Scruggs
o the 55 Tuaeer R. 5. Hemery
was husy oul at Roeky Puiot . Dhae
to lmess Lo 2 Wunn could. siotr be
PrESERT. F C. W, Larenby swas
awny gn B lectire our aut west

WIRELESS

Al n ceooil YIWOA
dangar marcing in Mew
Yark Cify, frord #n
dpi; Hat o Morchausic

K. F  Ivdreswm ani

b Gieshrie.

Maox F, Ortely coulil oot make £ le-
cauge of diry . Hivrry Corpell. wis
ol vacatwn. ., _|:|:L f"v.-.-p]'urlc s in
a reservation, bl devedoped a boul codr.
Hoger Lum was gut of pown,

Personaly

¥e FREXY announced &l the Fall
imeetimg  thmt the VWOMA  Dinpes-
Cruise in Fehrnary, [050, celobeating
oul . 25th anoiversary, will be &y oul-
standding event VWA e mem-
bet Baymond Guy has been  elected
precident of the [RE for 195,  Con-
gratulations Joen. Clark. has re-
ported thai the Monument Committes
cowll soom present plans o the MY
City Hall buys concerning the relocs-
tion of the Radio Operarors Momg-
ment. . .. Tom Gardner advized thar
e waz changing his address from
Portland, Oregon, o Galveston, Texas,
i become Badiomarine =ervice man-
ager an that port Charies M,
Hodge has written in from Dhaelean,
Anudi Aralia, where he 35 employed by
the Arabian American il Co. .
Al Fochler wrote im0 say 1hat
he emjoys hearimg  vip CoMMUONLCA
Tiows abods soime of bs eld friends.

Go G Benson mwsi be guite
basy dowsn w Jacksen, Mess., for it's
been sy months sinee he's  con-

OPERATORS ASSOCIATION

NEWS

raceed Glad to 2ee that dues
funds nre eoming in early this yea
Thiz far wewve heard from H K.
Bergrman, who 5 with WEY, Sehenec-
tady ;I B Wieck, Monte Cohen, who
15 tremsurer and executive vios pres
dent of F. W Sickles, Chicoges, Mass,
anel H. L Cornell, whe i with Socany
Vacuwm, and haz been sxtremely busy
1I1:|r|ng the Last tew mooths comypletmg
the company's radar mstallapsn pro-
grzen. - . H. [ Kaslbach, Commgn-
der, USHM, = now starioned at First
Maval Listrict  headquarters, serving
ai [ustrict Heserve Flectronie War
fare Program Offcer, - . . William 5.
Marks, commenting on his early days
m ru-:|||:|I reverls  that he Iwgau hack
i "7 while he was jn the Mavy, He
nttended  Havvard University SNaval
Radio Schaol at that time, and in 1%
he shtaited s Firat Class Commer
cinl Hadio license and starmed iz com-
mereinl carser ahoard the 55 War-
wick., Alsn sapled shoard the S5 Bir-
mingham Ciy, 55 Daniedaike, the old
Shipping Board wessels,  Lawer he
spiled un the Vacarro st of Mew Oy-
leans, and Hlack Diavmond and Teth-
mian guf ol Mew ¥Work City.  He 1s
e hisl engnest of 1he Coles Eig fis]
Laboratory, Fart Mopmouth, M, [,
where e has been located sainee "X}, wx-
cept for an active duty peticd in the
Sigpal Corp from 42 o 96 a8 Lt
Calonel, o DMd-taneer Ho I Taglor
was recently honorsd nn his 25ch anni-
versary with WITC in Harttard, Cann,
He started there back in"24 a3 chief op-
erater. For the tast eight years he has
been plant engineer wnd chiel snginesr

Dlon D Neal, who for the last
twei years has leen chiel engineer at
the Rural Radey Wetwork, i now as-
pistant general sminages ino chargs pf
engmeering and sfaton relavions.
VWA life member Brigadier General
Diavid Sarooff chairman of the haprd
if. RCA, recpived the Peter Cooper
medal for the Advancemend of Science
and art af  the recent  comvacabion
ceremniies in M. Y. City honoring
Cooper  Union's  90th  anniversanye.
5 was selecred by & fury oF mine
presidents and denis uf enginesring
schaals and colleges in the New York
area, for outsranding service in the
advancement of science sa s practical
application to life

COMMUNICATIONS FOR WOVEMBER 148 + I
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Left, Erend vigw ol resiott brosdoast wmpliSer,
Tha small unmarked bekalie piala. st he lower
lalt wide ol rhe panel, bides ehe cstpot freca.
lormer tigs. Bemovel of i3l pover alloms alfach-
ool I'-|_F suitalde loudipoukess, parmdiging ges ol
the wmil s o low powes pa #pstems. To act i8a
walumn, while the amplifier is sperating a1 low
#ile, & doohle 3 M0-hm pefentiomster  fropd-
puoel enriral |8 weed. [t wes dgund secessary to
ued @ peaxl-epmrated contrel dn this ceas mal
uoly in gomgantite for mcosssary sarietiooe =
the stodin coa [eed, Bug Bessnss of werphed e
Purrtments. wt the plefnes paed,

l"h!rl'llll' vitw, The amplifer (8 mounied in a

ddbisiel with & hjaged 1id whisk may he radsed

bar mccems to the fobie.  The peaal, whish |s
removible, mossdy the smplifer.

Remote Amplifier

by WILLIAM MARSH

Chiel Engineer
Wik, Memphis, Temn,

StmrLirien i-q1|ip'rnr11t has alwoys ls=en
found exiremsalby hamd e, parvicularky ae
the small station wilh limited man-
power.  Thiz was demonstrated quite
effectively & shart while agn at our
statton, when g simphfied remote am-
plifier was developed.

The amplifier, designed for remate
hrimdcasts of a recurring nature, wad
forumal  idenl Eor operotorless pickups
irom churches, man on the street, nghs
cluhs, ur any ofher oecasica where a

Equipment, Requiring No Special Operator, and Developed
for Remotes where Single Mike is Used, Features 6-Watt
Amplifier With Provision for Switching Terminations,
Gain and Function.

fremy ome 6L&. The amplifier was
mounted in a cabinet® which has a
hinged lid which may be raised for ac-
cess to mbes. A carrying handle iz
bolted to this 3d. A speaker was

ringle microphone pickup  could  be
e,

The hazic amphifier ysed was o six-
watt wnit’ with low mmpedance ourpmat

mounted in one lopvered end of the
cahinet,

The remote setup @5 esentually an
amplifier  with means for switehing

terminations, gain, ard function. When
wsel] for recelving @ cge, ot 15 oa low
gain line-bridging amplifier which op-

erates into & |ondspeaker, and when

used fog origwnating 8 hroadeast, it s

nimm

a high gain microphone amplifer
which [eeds a line.
Gain is regulated in fhe remote am-

plifker by means of two volume cop-
wols,  One comirol, which sess the
(Compmued on page 26)

s ¥ THCA ML AEZIE, "Hud 1747,

Cireuit 8l the amplifier which requires no sea-
tinusss aporabar far csnired,

4
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Resonant-Circuit Calculations

{ Comtinued from poge 9)
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{ignoring the offect of the mbe plate Figurs T

resistance} 15 progortiona) o | £ | at
each freqeency, and tee phase ahift is
eqqual o & Therefore Tadial lings from
the origin fo the F-locos may be cdls-
frrated an termms of Lhe phase angle and
pain in dh relative 4o the gain at
FESOMANCE.

The chart of Figure 6 incorporates
all of the aforementiomed features.
The radial lines drawn {arlitrarily)
from the poimt & = 1, B = 0, provide
for the varialion in £, Each of these
lines represents a fixed value of £,
{or fo/f), whereas the abscissa scale
along the top of the praph iz marked
m terms of (). 1f the intersection of
given fines for A7, and O s projected
horentally to the B-amas, the corpe-
sponding welue of B may be read, The
intersection of this  lime with  the
Y-locus gives the value of ¥ a5 1 +
18, A line drawn from the ¥-point
to te origm crosses the errcle ai the
valne of 2, For example, sappose =
ciredic’s 3 = 4.75, and [/f. = 05
The intersection of these lines wonld
he point 4. Projection ol poainl 4 Lo

A umproved veriian 4 the hart of Figere & ceplngsd we log-lag eosrdinices.

the B-axis gives 8 = 140, The ad-
mittance nf the crcoit 1w foend ot
point € on the ¥-locds, and the im-
pedance at point [ on the circles, The
coordimates of poit £ resolt in /B +
JX =05 4+ k5 s the complex valus
of B The gain ia seen 10 be down
5 db, and the phase shifr is 457
Unfortonately the form of the charg
shown o Figore & soffers [rom a
nomber of deficiencies, The rapge of
) walues that can be osed on o graph
of ressonabls size is limited, apd fhe
lines of constant §/f. are crowded fo-
Eether toa much a8y the small waloes
The range of the B-scale 15 also ton
limited to b useful for calculations i
high-L} ciregits.  The sitzation can be
improved §f the chart s reploned om
log-log coordinates, a: in Figure 7
The radial lines becaome straight, par
alle] Tines, and their separation is such
that the interpolation s easier. Like-
wese, the accoracy of reading (apd in-
terpolating b the £ and ¥ coordinates

is preatly improved. O ranges other
than the 1-100 range given on thas
chart cowdd be covered by extending
the constant-f/f, lines

Evampie

Suppose rhat a cirrgil, used as an
amphiner load, was to have the gaipn
1) div. dowwnn ae fff. = 0.9 Projecting
the mtersection of the 10-db lime with
the ¥-locus to the right provides a
= 143 At this freguency ¥ =
L=f 3 and & =01 4 jO03 The re-
gpomse thus will be down 2 db az 141,
&2 .05,

Achpawlodgemant

The developmeint of thiz charl was
incidental to a stody of correcting net-
wiorks for resisiors ar high frequencies
prepaved  under  research  contract
W= 5-1059-20- 33640 for the UL 5, Signal
Corps.
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The Ne. 90651

GRID DIP METER

Tha Mo, 30451 MILLEH GRID DIF METER
v compoct ond completely seif condained.
The AC power semply & of ths Viroms
fermur" tyen, Tes grum dinl hos weven
rofibreind antform lengi scoles from 14
MC 12 370 MC with gersrom ever lops
Flus on orteerany icale for vie winh speoctal
paplitofien  @®docfori.  lefsrnnl  l@rminal
virip parmiby battery operofen for anismma
LE T TR

JAMES MILLEN
MFG. CO., INC.

BAIM DFFICE AND FACTORY

MALDEN
MASSACHUSETTS

[High-Power Installation

L emlimneyt frome pagr 18]

thai they did), and how they by e
place. A good deal of head-zcratch-
ing, a bt ol cigarettes and possibly o
few nnughty words Fater we faund, by
counting turns, consulting tables, aiwl
trying  varnus  wrong: combinotion:s
thiat chere was a way o get most of
them in position.  Cne or beo wiookdn®
hit, o didn't appear to have soy dis-
ceenibile pse, bt that was a problem
for tune-up e, so wihy worry nowe ?

When wiring between units hegan
more interesting problems developed
Apparently many of the vital and cosm.
e control centers had been huilt fog
aur  bransmitter 5|q|pfi[‘r h].- Praate
Elecirw. Now P F. were pp amatears
al rhis comsiruction busines, bt some.
one didn’t spend muoeh time conrdinat-
. whiit the trensmitter buys wented,
or thought they wanted, wilh swhar
. E. thought they should  hawve,
Claiming o few idems of their own,
P E found A ngimber Of moovationg
find rehnements worthy of inclusion in
the design and proceeded to use them
Afrer banlding a few, more changes
wers augpested, and these were added
an lager amits. Tn a few cases fhe
lrengmitter producer thought encugls
of the improvements to recognize them
amd mnodify their  bioesrinis to st
In others, they wers pnored, oves.
jooked, or forgoiten s0 oo ome but
2OE puer apprecinted the cha NEES,

Chr set of Bueprinis showed some
lnte clanges which were nol imcor
porated in the wunit that came with ous
transmitter.  in 8 job sent to omne of
tur neighbors big model was too early
to have corrections inclisded,  These
changes cansed quite a bit of gréef
when the current was applied.

A e I||.1r|r|1'r~c|-l:|:|r|:].'-=.ﬂ:|'lr Tely con
eceed 0 that the yvoliags was across
only ball the winding funciwomned sp-
parently as it should, for & time. Then
simmeone noticed the smoke and the
smedl  pnet afver  hurredly  opening
switches 1he hunt was on. When the
bt spat was located a lomg dutanes
call was initisted for a new eoil
While waiting for il o cooal enmagh
o handling, three yards of bloepring
had po be stwdisdd to see how it's oper.
ation could ke bypassed for the present
s demsts could oontime

We found a fan for ceoling thiz con.
trol center, but nothing resembling a
mountmyg bracke! nor any hing as to
whera it should be mounted, We took
o lutle jossifishle pride in our very
own selotion, anly &2 be told that, in
the fiest ploce, the [an waso't really
necessaTy Anyway, and in the seoond
place, that o more afeciive coaling job

conld he done ":".‘" prr.-vi-:lmg an exie-
a30n from the large transmtter-cooling
chct under the fipor  We mmmediately
saw Lhe wisdom in thia advice boe
wondered why it wasn't poinbed o
betore the cement Anor wap poured.

Putting anocher pipe through & six-

inch cement Hoor with the aid of
chisels anid star-dcills wasa™t our idea
ol Tight work

Crne of the salés features of our trans-
mither was the almost feman system
of pverload protection and indicadion.
There woz & colored lamp or a litte
r=il Hag to show almpst everything tha
cotld happen excepl 8 wow @i the
disc-jockey's tavorite records The
miachinery o operate [his  electescal
beain was necessarily complex, and we
were a litlle tolevant of our suppler's
faibgr= #o completely wmderstand  just
what P E. built e it Owr Juck was
good aivd we were able o securs the
services pf @ lomal P B, experd to
clieck the adjwsimenss  and  Tepair
mingr defects,  If pou'te pol that hacky
your sessum with Ui caots, pawls, be-
s, aver-voltpge cut-offs, under-wale-

ETATEMOENT OF THE IIZIWHEHHH !.F‘ MAH.
AQEMENT, CIRCULATICHN RE.
UTRED BY THE ACTS OF CONORESE
P ATIGEIET 24, 1913, AMND MARCH 3, 1433
GF CCIHHUEIE.H.T]DHE.
Puhlished mmomiliy @t New
Ciorober |, 1549,
Sinim ol Mew Yook | i
Comnty of New Yore | ™°
Bolure me, 2 solary, i and for the Stase Gl
ouney afaresaid. personlly appcured B 5 [
wig  having heen dule gworn arcording tu law,
trpuses ddd says Uhat Be in the Basihes Manager
Sf COMMUNICATHMNG, und lsat the lobowing
tm, Ba bhe best of Bis knowbedps endd helicl, & drue
prptereent ol e pwmership, —unagesmeEnt, obe of
the afcresadd paoblicatiom lof the dabe showe
the above caprion, required br the Act ol Augast
3% 19E, a3 umeaded by e AR o ﬁhﬂﬂl
URE, ambudied in :Ib!l:h'.il'\l %37, Poakal Laves &
Hn:pul PomE. Lo Wil Thut the names and aid
dranngn nl the Pullhihl!l. giliar, =anaging ediber,
wml  Baminege =anzger are:. Pablisher, H'l'!l'lﬂ
Davin ["uhlnhm: I,":\:l.'.lln: !EEE '-'nr-d.trhill: AFETIUE,
I e bt

Yoark, & ¥, for

'|:'|:|¢ i Lowt Winner,
Mew Ynrk, H- ¥.} :t:.:uamr-q Edvvor,  Mema;
Tmkiness H'ml.grr . Dawis, aheny
3. That the owaers are| Drpen Darie Eeuhllﬂ'd'ﬂ'
l'u. [nl- 51 Yanderlwlt Avenuc Hw Yok 17
SRR .n-h bent, ¥, Y.z ], C. Mun=n
l;_l|||u|| iy, E“ A. H. rlm}:nuuhll F'nrl
Cheser, N ‘5 Weil,_Ureas | t-ck I
¥. waln Tll.'nll.n.. W "-'rtll Feal I':':Fk.
M ¥., L Winper, "‘irlll '!l"-m'l. N.¥, 1 Thar
the known boofhublers, mor %, and  ather

pucucidy  lolidesa awning or boldmg ! per cesl
cw mmre of lodnl winoint of bonds, momEepes,
or pller secipriiies ares Mane & Thit B wo
parngraphs mexl pbows, giving (Be sameg o ihe
nwniry, apackholiers wndl srcurite hoddars, if way
cnpbpiz mnt anly the sl ol siockhaldess -l1-l'-|-
wecuzily hielders 4 they appear upon b bedks
ol ihe company. bui alse in cxsed whife the
winceealder or pecurlty holder sppears spon the
tenkis ol the cctagany ks DroStee aF in any other
hiducragr celatan, the mame of dhe perion o
curporation, ke whom guch frosies i aceing o
glren also thay 15 id twp 'lwr-lljﬂnhx reatala
slakemienla - efbracHy  aMans al bemgew sl
sl heligl g@ boothe e i 0
wndar which sfockbolders and :l:li"urll'u' hotders
whtio da not dpsesr wpow Lhe boohe ol (he foin
jamy as bruibeeh. bold soock, and secwrises mow
papaaily odher than dhat ol & hoea fide owner
and Uhis affint hid @0 reEan (o dlisve Prat amy
othes perssil, sssscation, or cerporabion his a8y
interenl di=e or Indiress in the sid shock, bonds,
o ather pefuriktien thim & 50 starsd by s
[Slgnedd B, 5 TRANTS, Huosnesd Manager.
Sworfi [0 AT subscribed Baiore e, this 141k
fay of Secnember, 1R
(Semll HATHAN

1350,

ELLING
onTy Trebdic
Camermmany sxpiren Misch,
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age rebeases, interjocks and regolators
will b ediscatonal o say the leasi.

A part of ths probeciion aysiem wau-
Ally comes packed urder the tithe o
provecivoe relay. Our  bloeprints
showed the necessary wiring for i, bt
was guite nan-commtal abost where at
i supposed bo moimt. We fowmd that
aur supplier dida'l know either. We

ftad # brnsh op oo oingenoily g |

and find o place 1o get bt oout of the
wity and sEIL run wires to it

The mberesting parposes of this pro-
fectipg velay 15 10 mrg on @ red lamip
to show when the carrier = on, and
afmather larmp to show when o is oft
We fouwnd that there was g sliph
duplication of functions here, since
several meters and lamps hzd  been
plated on the tromemitter o remind us
when the poower was on, with the afore-
menticned  systerm of gverlond telays
taking care of any wnorthodox power
applecatiom, [ you've  soaked up
enowgh rf theory to get wour Ticense,
and acgquired enough bropdesss experi-
efice o warrant & fifcy-kilowaltt juh
you have g fair chanot of beng able to
tell withowi an indicaror lamg whether
yoler carrier 13 an o or off. But il fsa
refinement, and the colored Jamps help
mmpress the honr

Another modern design featore in
ot Job was the gse of pairs of red and
biuck push burtons instead of tuning
kol ar indicating dinla. TL was de-
cided fhat broadeast engineers would
live lemger, pond posaibly woark for
lower wages I not reguired o straim
thetr muscles furning koobs, Wtk the
peglypble complication of a tuning
motor, insulated shaft, universal joints,
pushsbuttons and the aszacinted wir-
itg, this back-breaking task was gaid
o be elimmated,  Tuning we were
told s now As simple a3 pushing & hut-
ton.  Since it was M considered es-
senfial to provide s front panel indi
catet, the appropriste meter had to he
wilched (0 ser whai happens.  1f the
reading changes i the manoer ex-
pected, well and gomd. 1§ 0 went the
wromy way the other buttan was to he
pished. Tt's as simple as that, we
were informed. [t doesn't change af
all, well gither the variable inductance
or capacitor was a1 the end of s travel
agamst the siep, ar |t was stuek and
the motor simlled, or on= of the con-
plings whs |oase and the shaft lad
begun to alip or the wiong meter was
being looked at.  The Jasi posaibality,
that something was amiss in the cir-
euit, was Found oo involve rf theory.
This aur friendty suppler tnok great
paing o avoul

When the mument arrives for furm-
img an the il Sfty-theurand  wales
inte either ‘8 radisbng system or &

[I:.:"Ilhu'yfn' ol gy 21y

PLUS .. Ceramic Materials and Corss—af high density,
low porosity and high dielectric, with coeract thermal

co-chicient of expansion—developed and produced by
Ward Laonard!

PLUS .. Exclusive WL Vitreons Enamel—tough, craze-
less, moisture-proof, end acid-proofl

PLUS . specially Drawn Resistance Wird—and Uniform
High Precislon Winding!

PLUS ... Consistent Accuracy and Stability—even under
exfretes of lempersture, humidity, condive atmog-
pheres, shock, vibration, altitudel

PLUS .. All Connections SHver-Soldered—with special
silver solder developed in the WL laborateries!

PLUS . Terminals of special alloy, designed to provide
the strongest anchoragal

PLUS .. Carciul adherence to resistance telerancel

PLUS .. Direct, Complete Control over physical, chem-
ical and ebectrical qualities—to asture properly matched
component charncteristics and constant urdformity!

PLUS . Wide Range of Stock Types—az well as Vast
Variety of Special Unitsl

PLUS . Froved Over Half a Century of Resistor Es-
perience in all typas of applications!

Electrasdis Distrilrator Divdsian

WARD LEONARD ELECTRIC CO.
53-M West Jockson Blvd,, Chicage 4, U.5. A.

RESISTORS » RHEOSTATS » RELAYS

SEND FOE
STOCK-UNIT
CATALOG D-130

TGives  hwisful dia
o Reepigliors dind Bhe-
wadaly pvolickils iram
wrogh ., lid Redis
Mmimfgur Refoya

IR

| WHERE BASIC DESiGNS ARZ 2E3ULT ENGINEERED FOR YOU |

COMMUMICATIONS FOR NOVEMBER 19747 & 25

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

insuline fgs 7’/

IMSULINE Plug PJ-0558 b the new
precision-mode plug monufoctured
te meet these precise requirements,
Irs designed for long life and effi-
cignt sarvice vnder any climatic and
eperafing conditions.

PJ-0558 . . . The PLUG
MANUFACTURED TO
MEET THE LATEST JAN
SPECIFICATION P-642

Ackual slze shewing Intarler datall

High compression.molded Resinox insulotion gives the PJ-055B extremaly
high dielectric and tensile strangths. The molded Resinox shell combines

extromo  durobility with  high  dislectric,

charactaristics.

INSULENE

LITY PEDMICTS SINCE 0

A ﬂrmphru catalog of IHE ULIMNE products Iz availoble vpon reguest

low moisture  absorplion

Coming soon....

™

ELE-

s @ngineering

. . . watch for announcement ¢

[Contanued frome page X5h

dumeny Foad, ¥ou miay EXpEriETCe oS
we did same let-down in the theall an-
ticipated,  This is partly due. 10 wo-
imaginative mathematics, which shows
a cufrenl iner=ase to only ahowut fAfteen
amperes, considering n Z3-ohm line

Mentally comparing this to the =i
most fve amperes wsed for five kile-
walts or the six and a froclbon fod ten
kilgwatts and it is suddenly realizec
ihat SO,000 watts i3 not such terrific
powear after all

With & bow toward ooe supplier
{and Privete Elpciric) we also con
ceded e ease with which the mnereassd

power coglkd be landled. The fGve o
sig amperes of plate tarrent were
found as wearfer-cf-foct as the sim hun-
dred mils you may have boon psed o
The large but unspectacular rectifiers
provide their en or twelve gmperes ni
I00M-solt dr as calmly as Bbds.

1f you've heen copscientiods ahoud
grounding and shielding you'll find, as
we did, there are ro shocks from touch-
ig metal perts in the bobding, ©o
lamps burning with the switch off, and
A 'I"lf in the apndic orouits.  And -
atton was foind to be as stable as with
aur helated thogsahd-wattes

Buot what & time we had before we
foiznd ot

COMMUNICATIONS FOR HOVEMBER 1947
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Remote Amplifier
{Contimnpd from page J2)

amplification while the ampiifier is op-
erabing at high gaing 15 a screwdriver
conrro] instantly available through an
opening: 0 the cear of the unit,  The
rstallatinn engineer sets this controd
o that the amplifier will furnish an
average level, correct with respsct to
the program sogree. A jark on the
front panel allows hesdset monivoring
during sefups,

A fogr-pole double-throw key swaeeh’
perforing all program switching func-
tions:  Doe pair of poles transfers the
amplifer ogipod from the line o the
bomlspeenker, and another pair traps-
fers the input from the microphomes to
the line-bridging network ancd cue val-
ume contrael.

As telephone lnes are freguendtly
waed withoul solation transfocmers, {8
15 tmperatire that no grounded or un-
balaticed circait be connected to them.
Accordingly in this mEse it was neces-
sary to remdvesthe ground normaliy
found on one gide of the ostput trans-
oy

Since apprecisble  power may  be
transterced from ihe ampliner ta the
speaker. the spraker wns  carefully
matched to the ampliier. The micro-
phome also received this close atten-
tion, with itz smpedance fmiclynd into
the amplifker. To reduce level withanet
appreciable Jopding or ditortion, an
intentionnl mismatch was incleded m
the bridging conmeceica.

The amplifier-output  transiormer
connection, normally  used  for o the
apeaker; Is connected to the wlephone
Iine wihen the equipment s being uged
to feed the line.  Whale this s actually
a had misemtel from  the amplifer
standpoint, it i@ unimportant because
the amplifer has inverse [eedback, and
15 being used well below itz rated
power ouipat.  The line merely sees
the amplifier 35 a generdtor, with a
comiortably  low nternal impedance
and adeguate ability o furnish & -8
dbm reguired, with o apparent dis-
tortion. Mepsures  distertion  waloes
are pn the arder of two por cent

In application at, let us say, a night
club for an orchestra pickup schedoled
from 11 te 0130 P aghily, the fine
15 instalbed, the orclestra leader shown
the remote amplifier by an sngineer Of
pn:-:nn:l:u‘.ln tnan and 8 mosical setap
artanged. Henceforih at abewt 10:30
P, each following night, the arches-
tra leader turns on the amplifter.. He
then adjusts e cue vodume, which
amplifies the cuee program  Coming
down the program line from the studio,
and listers briefly to rmake sure that

s romchery
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the cue program iz present. Then he
turns the pam down apd goes oo abous
his lLasiress.

Al oa few minugss to 11 PM the
bandmun torms wp the gain again 50
that he and the band can hear the oue,
and at 11 PM the studio anpouncer
gives the cue, which is heard through
the loudspeaker  Then the band leader
Aips the key switch and he s on the
air, At the end of the show, the orches.
tra Beader can push the cue switch
down again and hear the stodio an-
nopncer ackntwledging the progrant sf
lie wishes, The leader then turns the
amplifier off, and the remate progrram
i ower for one omore night

Incidentally it is Tather remmarkahle
how effective a oneg-mike pickup of a
1Z-piece oschestra can soond, when
the band director realizes that he miust
mike the band fit the microphone

The witt has provided very depend-
abie service ar WHHM, one being
psed for two nighsly broadeasts from
A night cldb for 2 year and & hail, with
only four routine service calls required.

[ ]

Audio Measurements
[Contimeed from pogéd 11}

shauld be mepsured in terms of db be-
bew 100 modofation.  The standards
renuite that the fotal noise in the 50 o
15.000-cycle band shall be at least 60
db belew the aodic-frequency Tewel,
Tepresenting 8 frequency  swing. of
=73 ko (=23 ké for TV stakiond].
The noise-measgring squipment should
be provided with 2 standard F5-micro-
second  deemphasis citcuil, the tme
comstant f the meter 0 the foise
measuring cireott heing similar to that
of a standard t metes.

Noiae FLevel Megsurements [(AM):
The regulations reguire that measure-
ments should be made on the amplitede
modlulated] noise ar the matpor of the
transetitter.  The reguirements of the
standrrds are b termis of b below
(002, amplitude modulation,  Since
meat rodulation monitars for FM sta-
tions do oot ischede demodulators for
amplimude modulation, this s a difficaly
measurement to make, Sipce the RWS
of the rectified =ovelope of a 100HE
amplitede modiulated wave = equal fo
the RAM S of the carsier itzelf, it can be
aszumed that A owasurememt of the

rutig nf the amplityds modulated noise |

o the carrier =2l will give the de
sired Rgure, The prablem then % to
measpre the FMY of the crrier and
the KM 5 of the poise wave form, The
ratio of these guanoities, expressed in
decibels, provides the figure reguined
by the standards; ascording to the
standards this walue should be greater
than 50l

o

«.punching dies ayailable
in endless |/ for
COSMALITE

COIL FORMS

Manufacturers of
radio and television
receivers KNOW
theoutstanding
advantages of
COSMALITE in
both performance
and price.

There is a further sav-
ing in time and costs
through the use of our
extensive number of
dies available to pur-
chasers of Cosmalite
Coil Forms. Punched,
threaded, notched and
grooved to meet your
individual specifica-
tions.

Tell us your noads. Quite
probably we can be of
value to you in your plan-
ning and production, Your
inquiry will receive per.
somal  and  experienced

attention. *Hag. 1). 3. Fay. O6f

7.CLEVELAND CONTAINERARS

4200 BARBERTON AVE. CLEVELAMND X, OHIO

FLRMEL ANE JALES BFRCES o Flyvmas i, Wi .-ﬂ.l.-'l. dwiewmii, h-.l—lq-, hE, F"h"" I
ABTARYE DFTTHIN e Desrond Clea

an FLART: ke leorn bl £ Cerenda Ll Franisil Drinsis

AEPAESINIAITHES
Wil T BaEpGEl EIGHPH el BE 1 DR Y LR, ORTARID
E T meilday ald CESMTEAL AV, DAST ORapd, M|

M. P FACE amME afdOClalfs fdl VabwinG 1S avi
WEAT HANFFGRD, O

(D b T,

L] S T ]
HEW ELHE
WL ES Gl

COMMUNICATIONS FOR MOVEMBER 1947 & 27

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

Enginesrs ond manufacturen wifl
offect ecomomiss wilh Par-Mesal
Products, which ore avallable for

every type of job from o swall
recoiver to a deluse broadeosd

vl techmiques ond yeors
iiom ore reflectod in
“it_t:-.r.turul. .

ls F
HER® gl HEL 1
TERMINAL WIRING!

FANNING
STRIP

Cannanelinm
ars mada
shrowgh Fon-

aparl from

hairrimd 3T,

nrad  quizhty g4
i Barsi

vipped Inka gllrlp

aprembly,

Wie el Favuis Ravelas T

minad fhipe. Maa, 148 and
EAE, sor 15 20 larmisabs.

SErpifies soldedng. Beaurey coreect 2o
neclioni. Saves fma, bdaal fof homnen ar
pable asambly, Brose fermingly, codmium
plotad. Bakullls mownkng. Send for ¢om-
ploke dote

HOWARD B, JONES DIVISIO

WOES SOUTH MOMAM AVE. CHPCAGG 34, NL

PAap
CROD 7

I =

BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

83 VARIATIONS

Where vibrolion i1 o prablem, Sirtchar
Locking TURE CLAMPS affer a foolproof,
proctical solulion. Recommended o gll
irped of lubes and simiar plug-in com-
penents,

More than three million of these
elamps in use.

FREE CATALOG

Band Pai sarmilen of Brichir slonlen
ataed luba £l erid auf {oed calo.
I licting tokre bape bepay, recommended
clomp degigrg, and price lig

THE BIRTCHER coRPORATION

L0AT. HAUMTING DN b,

I ¢ COMMUNICATIONS FOR NOYEMBER T94%
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The Industry Offers

BLILEY FREQUENCY STANDARD

q ¥ standard, lopeng & 100:.ks crys-
tl, bas bee= mnpounded by 13e Bliley Elesits
Cotipany, Erig, Pennurlrana,

F'El'!'\-'l"'l-" 2 3-howr frequency etability. of e
pafts 1m 50 miMes, whes sohyessted (g line wal.
ape Aocisaties of ap soch as 10%. Under ail
verse eanditiong af  temperature homidiy and
semigorrable operadian the  insfidmies v ang
g b cigable of mamaksing an sernray el
P purty in ime milliom foy @ 3aley  perics
wrthpolil. Eeanting

Fraquemey goiirce smploved 5 8 Blidey GT
Hiarir  oryefal  wedt vemperature atahliegd  pa
within 01" i an ewen cmgloying 4 mescury
Ihersuskar and pxtirta® relay

Lamg I"'E' lbms  kave ein ubilized In othe
iryecl paciliator and  sotemadic - gaim  casstrul
fiftuits.  {iue in Tlmml of the eryalals. a1
RECION [eSedceln, and Aursmalc gain confred the
frequesey iw sald 1 ke ally ind danl

of ling veliags and cirpun compoeanr
. variarions;
lime voltape fuctoplion uf § 20% cgises o fre.
ljugncy chenge of less cham pue garl e million,
L-g-fr\l'nhlrl-. TR 11:Jmi'|diu_j. IEI" rillE Wave pr kar-
Emin nuipsE @n . hipgh impgdage ne -3
impedanie s ke

GENERAL RADID SIGNAL GENERATOR

A genecal-pusposs, amplede-inodelated {uu:.-a-
e duitele for glimdard TRE aod BEMA jesis
m . reepivers, iype 10014 has kesn annoonsed
by ihe General Hadis Co., 515 Masachossbis
Ave, Cambridgs 36 Mass,

. Carries millfm-:.r m ingkresanl e 3 Haortlay
cireml apd @8 Splloweed By an pnauned  sodilat-
myg amipdifier. THe odlpat walbige 14 camkino-
ously wariskle hy means of & slide-vite colis
hrated In micrevoll vl 8 decode muobtiplar.

_ Tes Frggemncy mange g 5 ke on 50 me. wiik
iegarithomic  freqoevey  dlal and an  suxilidsy
Trequestcy ereme=t  dial.

Chukprrt walkage rl"l.ﬁ-! 14 L1 meroedds &n 300
miilliwalin af 1he pensl ogeck; 0,03 mbcrovalt o
1'.'% m'"'“:!"'l ar dhe end of B lermnidled cahle

ol irrpedidacs @ 1§ okrs dd pane] jack,
S phmi al end 8 urErrmmingied cahle. or 35
nhms 3¢ end ol ferminaied cable.

Traernal medabation ac #0060 cvclem up to A0S
i provided Extermnal medmlacion san be used
from 28 oreles oo 15

Insidemial Trequency rmedulztion & below 3B
mrts per omillion al 3P sedulalmn,

Birdy hields wre wevd wo be spbacponially less
|y e micTevoll per mese:s Bl & diskimes of 2
Fee1 Qg 1% Fenecabsr

GERTICH FILTER

An. applied  geoustied onebal  colave  filter,
mage] éu'l 2. hiz beem aSfmmenl by Geriwch
Frabads, Tne: Lox Angwles,  Zeb |3 compresed
of saperase high wod fow prsa fileecd hEwng
aiiien of 3 odb prissssetiioe load tisging Scem
P ko b36H eyeles 2 eycles ol 7 per cank,
whichaver 1n preaber, in anehald ocbase s1ema
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AUBIOSRAPH TWO SPEED
TAME RECORDER

A oruole bige  rosdder, opereting @l W o
1%-inch speedx, by instanlaneops smissherer, bis
beern prmpueced by Madrapraph Ta.. 1481 EL
Caming Feal, San Carlos, Calil :

Comadle Teafures a mecording asiplibee cirewmit
which by s02d o previde opnglami—zucrEnl Dl
el From & bw mpaddinee sdorce mich - piee-
ernphasis equalisacion; and bead iokerchangeatil
My wethirol  cespdnie YN IO

Three sdui-in ctasais unica, tohdnin Secoid|ng.
pinyhach, pnd power wopgliss for the electrmmig
mpmpernt.  Asplifler i sakd oo vmadaie
impui levels an low aa —1F Jdbno fes lup-m
tape eqitalices M efer-manitar ampliber provides
0 dBm maniter oolpof ded $odb irddlcadiiee on
&1 meber @t aarmal recordine level. A Glke
weilgior kay o ralibeubed cuffent oancrol rnr_aﬂ
just#enl o varwos dapes Playkack amplifice
i =2id In provide & ik sarput of 30 dies
a1 Megp than & iosal Emmx Mabeetiih Whioh
fpede 150 okl lims.

Tape branegort methisam bandles 2400 Sest
of taps om WAB seamsard hul, np AMA  recls.

SYLVANIA HIGH VACUUM RECTIFIER

A kih vivuum zeckifieg kag bpen aamemmenl
hy the radss dviglan of Syivamia Elertric Pred
wrs Ipe. 500 Fifth Awvenoe, Mew York 83,
MW, Ths tube, ook 4a type TRE B sopplied
wifth @ & Jovah lhn:l.!::. refed af 1.2 amperan

WY & maximesm gaced ootpem ol 1500 mili
amperes, Separacs cathede lemda.

5 8 a

SPRAGUE HYP455 CAPACITORS

Mxpais d-kerminal egbwerk desd-hreugh capati
iorg degigned 0 #tmimiee TV interfgrecce  fram
amzirer  Erensmitiers oF &MeNUale pomer  FHoe-
cenduesed foterErrancy frem glathermy mackines,
mdngbngl electronie Beating appasitus and mher
high-Tréguedcy signal =surces, have - besfp an-
tunced br - Sorague  Prodooss o, Nork

ame, Mass

nies mre avalable i o pneslete line ol
thpacatien and wrlingpes lup 0 5000 eelze} for
precticully any high:froquency filering require
FRrnk.

Bwllecin MA87 SsseriBing thin davelapmpnd
i2 datmil wall Be sent on pesvcard sefucs.

EIMAC TRMIDE

A tzmde direcily wierchis ir:lhh with the 393,
pattesned aler the Eimar ¥T3374 radar poles
pibe, hus beem announced I:li. Einel-MeCullough,
Inc., 257 San Maseo Ave., San frmnag Calif
Tube, & geacral porpese i Erigde, 23 auitabls
ler btk camllxiop pnd poser gmphiher aavice,
Croctryuetioh 18 miid to lernd  jtsell 4o power
mnaohilier Strvice o frequoncess i B L35 me.
Plate amplorg Eimge PpTeves platy matoral
Xon-smiring precesscd grid sararial s need

r ® @

DUMONT BENT GUN 10N
TRAP TV TURES

T¥  tubes, o= fe 1797 1BM™. 16" mod
| & L J-IE""'IIlII’||| i blm‘l-nurl. I GFR i
|-"2'|:r'_ amaounced by the Allen 1. DuMant I'_:.hnr-
#arice 1:'\:.__] Mis Ave, Famaic, ¥, T [
hent-pun Sesign she sheckran and fon benm i
Nimed By lwmding the gun 60 thet the ioss will
b Erwppad by the sssde bwrewl stroscore. and
e slertinn beam in then hn1||r_||1|: e IHe wxis by
e aifinm pf o sonpl mEgReus Reld

The bem-gun desgs e said g peimic  ihe
productioe of wgort negh lesgth  lobes, becaoss
2l ke space saved By cdafmocting ke doubis
beam  bending sugnct, whict permicg sealnig
tae gus oliedi o Be Bulb withoul Festrcliag
e gtk e foone ann Sefletting oncpanenis

X

gl:;::l;}

W Only rwe hales in

FEET
W Readily-wired luga
% 19717 dia. TH. 2,
I and 3 h,
o 10, 15 90 and 33 w.
o Mox. res, &,000,
§,000, 12,000 and
15000 ahme

MOUNTED POWER RESISTOR ...

+ Just whot tha underwriter grdared] Mourds ABOVE chaouals,

Takes hoot sul in the opsn, W™

bsls clemrs Barminsle bebysy,

Mgunfing brockel iokes sali-tapping sorow,
Wirs winding on Bbre-glesn cors; bem! In haolrpin with mire

mpargter betwesn lagy, ploced
snnled with eold-isiting (marganl

in emromic fube fAllad and
£ e,

b 4 'H."rl;-ll on busimaess lekior-
head for Herature, sample
gquotations.

m r-'.i'eﬂf

CANATHAMN MARCOME OO, LTD.

CLARDSTAT MAG. €0, (. = DOVER, NEW HAMPIHEE = In Canoda S0 E G M-8 Eo 0

-~

0003 — 300
VOLTS

MODEL 67

Duslgmad far accurase indicafion
af the pask-te-peak voleos of
iymmedrical oad orymmsatrical
wowetorms, varyieg from low
frequenty square woves o
pulses of less Fhon five mioo=
wcomdy duratian

D05 300 volls peak-lo-peok,
002 10D wolty roms I Fvae
renges, Semi-logorithmic, hamd

calitrated scales. IMPUT [MPEBAMCE | mogehm thintsd by 30 mmid.

Provlsdon for comnection fo 1500
ghm, | milliompere grophic re-

corder or milliammete, POWER SUPPLY) 117 walks, 50-80 eyclun, 15 wotly,

MEASUREMENTS CORPORATION

Peak-to-Peak
VOLTMETER

IHMENSIOMNE: Haighh 7%, widih ', deplh 84",
Weight & ke

MEASUREMENTS CORPORATION

BOONTOM

NEW JERSEY

coM
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AMPERITE

studio Microphones
at Fﬂ Prmes

Ideal for BRGADEAEHNE-
* RECORDING
« PUBLIC ADDRESS
“The ultimate in microphone quality,” says Evan
Rushing, sound engineer of the Hotel New Yorker.
* Shou! right inte the new Amperite
Microphone—or sfand 2 feef away—
reproduction is always perfect.

v Tha enly lype microphone thot i nol
offected by ony climatic conditions.

» Guorondeed to withstand more “knock-
ing around” thon any other fype milke.

ﬂ.ﬂ’ Write for Special Infroductary Offer, 13
*"ond &-poge ilustrated folder,

- —

5

Model- 5K
Mode| KEH, lkf-§

Here SOON-

EHM
Watch for

196 PAGES —

hﬂfriﬁﬁ!ﬂjﬂ' - |
Radio and” announcement
Electronics - _
GET RADIO'S [-ﬁ" EﬂqiﬂﬁﬂffﬂqJ

LEADING BUYIMG EI.H:II

| coit to peduce the toiml

Feedback Amplifier Analysis

{Contimiad frome pogr 153

el amoint of Teedback that may he
applied | defined as 20 log., (1 - A< B})
is 20 logw (1 + 100} = 401 db, sinee
41 db i & voltapge catio of 100 to 1, IF
& phase margin of 45* aginst anging
in desiced (that is, 1 it were desired
b have the mapnitude of the phase
shiff 45" less than TR ai the fre-
quency where |4 B| is unity} we find
that @ = [35" at a frequency at which
|4 Bl i down about 20 db from Aa B
Thus, A f can have 3 maximuo value
of only 20 db or the db feedback thas
may be applied in this case is 20 log.
{1 4+ 10% = 20.8 db. The value of the
voltage divider § may be determined

-

where A,

from the velation f =

is now & yoltage ratio
Cirevlts for Complex Coaditlens

In constriscting an equivalent eircuit
for networks that may have some-
what more complrcated attenuntion-fre-
guency corves, it iz pometimes desir-
able to use slightly mare complicatesd
huilding blocks in the equivalent cir-
namber of
terma that must be added to obmin the
phase shift frequency characteristic.
Such circubts will suggest themselves
in any given situstien, Ooe sdch cir-
cuit that is useful m eases where a flat
step in the attenuating characteriatic is
added midway in the bigh-frequency
attenuation curve to reduce the phase
shift, is shown in Figure 4. By mak-
ing use of several identical cirouits
cascade with isolation it 15, of oourse,
possible to obtain & break from flat to
a slope of any moltiple el & db per
eetave, and by curefn] choice of equive
alent circuit wnits most attenuation
urves may be closely approximared.

Tahle I

Servioe Technkians and Engpinsers: als W

LIEE's 1050 Buying Crudde BE Fou Tahnlsyan ol |:|Iilt'd (LT _|ll1 h["ﬁ';“' I

the new roleases and money-ing val- For ﬁdll'ﬂﬂl:f.' i il ok 1K 1 :

s —fram the world's i:!lmﬁur tPu " of

Lot |mmrromsints, amp 8, ;j'u- .

Enma pod ullunplﬂlh'ut 1.|L'b|!'l par l“fﬂrml“ill" ﬂbl.‘m

books and armussaris—sasad 5- T ll:nl:

export shipment. Send today For yoar

FRER Bw 106-page ALLiED Catalog. 1

______ = (LT
[ ——————————— . i - tnn~* kel tam! &
| ALLED BARND CORF., DEPT 24-L-§ | ] P) r
| NI W. sackasn Blvdl, Chisags 7, I, L ToH Eﬂﬂiﬂﬂﬁﬂﬂlh wfu' L N
{ 0 Sand FREE Myw ALLIED Catelog. ‘ L R LR | -5
i WRITE TO I = 45° e 075 a5
: TR i A A i S P ! ) W o BT 45" il L K
B 4| Brymn Davis Publishing Co., lnc. W0 o R BTN ASS 21R%4D
0K & HF Foeked | s | P X ol

52 Vanderhilt Ave., Mew York, M. Y.

ALLIED RADIO
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i ' Wt | OO OO0 | Lag i
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Figore 1
Alleeaalien and phakc shill in the hlﬂ-inuumw pegplon s & (uneen o fregueniy,
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iy Qe horee
Ir T ey =Taaa s PR
l:lIrl|.1|.'ll\-"r:lll.r'|:l.1 ol & E o ¥ e >
|I-t|I:I:I'f _rurlfvr soirmgki-
sabed bgniavmlend eErEnit
sbement weahil Inp oars - m‘"‘l.?l;
maie  mmpli can-
Aguraticed. For K= Lo
2 glope ariosds oo
aprave il fae 1= K2
pliepe sxtands wom
desade
1]
. N u/r
-
[k | [T ]
STRRE YRE
N
MOTOROLA CONTROL HEAD
A unnll::.l.'l saplrel  hiend, [ar e with i
RAF e unids, - hps o _anmoonesd
Moloenla n-e.. 4545 Augusla Boglerard, Chi
cagn 51, Eloit, fpaturpm . mund G=rTETE

buy
christmas seals

kY

help
stamp out TB

L

and can 'I:Ie momnied an cany poslciom oA ANy
of dashbsard. Base mmit g amid 1 be

neg wngle, raperdieps af whethar

ngkahie kp
i1 is monnzed on the op, @1 the center, on bhe
batboam, or &ny positiom o berween, on dashboard

Ill—

— ELEMENTS OF —

Send today for. ..

the only book that covers
the entire field of recording

SOUND RECORDING

By Jebd O Pewpae, Sopesvisse ol Diselage
mear finginesring; eed Halley Walle, Diavsizp-
mene Enjiwsee, botk #f Eleetrical Resssreh
Peodona Divkalon. Western Elmdric Gamipany:

Hers is 4 comprehensive, practical
reference  wolame on basic  souwmd
problems for the designer. operating
engrieer gr teehnicinn -

The autbsss dweuss i detad] those subjects
thal balong to the remiccbeg held gf dossd
recafdlisg and  repduckioe, and  which sre
nod discmesed in books déewoied b the u|||:|]
helds af  elesimanios. radio EREINEIFINL, ESL.
Hnwever, dince Lhiws idiezedled in Stedyl
srared] eosTdlng Mave widely  difieTent hldi
ol Lralwing idd caperiessc, sofme <]

lated  sohiecty gech m I-Jl:|rq.rr||rhln| lm-
alapies, acoustics, veiuum Labes, and addia
amplifery are dassussed,

Fhr bowk inclader . -
A& largs fsdmber 48 nomdrcal  aXample i
ke the désbin presedure perlectly cleds Be
tha remdar

Morg thas 480 disgrame and  pheteda
IFoscratlng é%Ery abep = the bexi rﬂfl'l'l;.l“

LTHrLI:: ;‘lﬂutt [ Srnuu'!. ‘b:lund.l Wares
En (45 1F 4 Ercipil=n. Seriricnl.  Acersciend
and Mechanacal Circults.  Mitrupbones and
Their Lises. Vitwom Tobes Swdip Aoeplifers
Metearh Thenry. Adsenmangee. Iness. Equal-
izere, Compresson apd Leesting Recarding
SyabEnis. trical Brasurements Frines:
[k Reoording. Diah Rerords and Their
Provesding. Fundsmenbal Prmciples of War-
izble-Depaicy  Becording. . The Light  Valwe,
Variahie Inlemuity  Mpdutirers  Prigciplen of
Variahbe:-Area Hetording. Warahle Area Mol
Wirtrn  Noize-Redpotion  Meisots, [nlermed
uwlatips Tagt Merbals Flutter and Tie Mens
wrgmenl. Film and Tiek Tirse Meckanism
il Dirive Rystemg, Filsy Loboratory Fro
REREE Betarding. 35.mm Mapeh Picture R
recordizy - Syems.  L6-mm - Soond Fim Sy
LII-T foustics =i Hiagey

Breeesphonic Reeanrdinp

gl Theatren:

R 2L
BAh prgdes
W& s

.50

10-DrAY
EXAMIMNATION

N O OIS —
O APERGVAL OOLDTPON

JOHN WILEY & SOMNS, INC.

440 Fourth Awve,, MHew Yook 18, M. Y.

-
:

'I-'I.u-g n*_-n!- e, on B days’ approvad, =
nd Walfc"s I'..E}( NTS OF
L.?{Ez-m RECORDING, [F | deriée o= kuep
1,73 k, T will cemit 38,50 pled pestage; I
ﬂ-!'hdrﬁ'll: [ wifl reiyrn i koot petpad
[ E I
AddTany EA sty I
Lo [ Tonie .. Smea. .o e
Ermpleyed by, caau0yy R
[Dfar nod walid nuﬂll.rll '|.| _"l-\._l |'.'-|!-15
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BH&

Too-1

DPER. Thwk 73°C.
BATIRG &.0W, - 5,5W

A COMPLETE
KENOWLEDGE OF
FREQUENCY CONTROL

Type BHS . , . Miniglure size
rysfal unit. Frequency ronge - . .
T MC 40 100 WC . . Taleranees
meet all commercial or military
specificotions . . - hermetically
segaled _ ., in demand where space
limitations ore o preblem . . .
precision  performoncs  bosed on
Bliley's complele knowledge af
frequancy contrel opplicofions.

Type TCEO-1... Temparature
conirol aven . . . for parformonce

T 0001% between —55°C and

+?0°C _ | _ spaecify BH& crystal
units with TCO-1 1emperature
coniral ovens., [(For dwal uniis

apecify TCO-2), Precision performe-
ance bosed on Bliley's :q-mph:lu
krmwh&gﬂ of lemperafure contral
OFERS.

)
* | ‘First . . . For 20 Years'*
Bliley
CRYSTALS

BLILEY ELECTRIC COMPANY
UHIGH ETATION BADG. ERIE FA

Last Minute Reports...

ACTIVITY 1N THE WIGEH FREGUEWCIES has
accelerated demand for very thin guartz
cryatal oscllatar plates,  hawing  furda-
mental [requencies uwp to I mc or even
kigher, and prompted development of -
ysigal grivding methods =< machinery
I the course of am iovestigalion of this
problem. Lo T. Sogn and W, J. Hoasrd
of the Mational Bureay of Srandards de
sipmned wmpment  capable of prodecin
.ﬂﬁ” thick plates with a high degres -:E
parallebsm and Aatness. |, |, . Efoctive
wovember 1, the Jereer U will supplement
the & ar B now being wsed in the radio
peopegatin broadcasts from WWY, LF
refercing o nnstable sonditions. . . . John
[k, Braus kas been appointed Prodessar of
Ebectrical Engineering al Ohis State Ui~
versaty. . .. & LA-lw :Irn.nml.il:l:nr:_ devel-
oped by RCA, » pow in operation m
Munick, Germany, carrying the Vaice of
Admerica  programs. L, ocwned
by the Empire Cail Con, will soon begin
opecaticn i Cleveland om chiémnel pine.
They will upe & G, B 5-kw transmities
and & frhay anferma muumted atap a 434°
toower,  Tom Friedman iz chiel engineer.
. .. Dr. Marctin [} Preundlich is now
with Adrborne Instruments Laborstory,
Minesda, New York, in charge m’ thi mh;
Ilburall:rrv in the =.|.rpl:|u|1 11 mection

which is directed by Rudﬂt'-r F. Simaa,
oo Hussel €). Hodsoo is pow vics presi-
dene mh chorge of sales of the Aodse and
Video Froducts Corp., 1650 Broadway,
N, ¥, C. and W, Dliver Suioneriln bas
been mamed vice president in chargo of
GREINEETINg. . GEY pow has a%-
FM trunsmitter operating at 983 mc. - . .
WHAS-TV, Loutsville, Kentucky, will
wmon install @ 12-bay antenna developed
by G E. Picture and soued signsls will
ratliate from lprt].' eight hatwing-shaped
clemnents spaced in grongs of (oar approx-
imately ewery six ! I.|l.'r|1 the patenna
mast. . .. A E é;.rr Iy chiefl
enginger ak Hu:uIImm Ftnrlln:- is nnw chief
engmeer and geperal manager of Awodio-
graph Company, 3an Carles, California
.. Dir. Frank ﬁ ewett, formerly presi-
dent of the Bell elephone Laboratories,
will fecelve the 1930 medal of the Na-
tional Hesearch T|15.‘r||:|.11:-:,. Inmc. , . - The
Peomsylvaria Electric Company bave in-
stalled & microwave system to proede
commuamications over 4 teo-mile aic lne
between sub-station poipts. . . Tie, Cledo
Brumetts, formeriy with Ih: Bureay of
Stamdards and pow associate director Al
the Stanford Fessarch Inefitute, is now
on 2 tour o Eorape visitiog the Ad-
miralty Fesearch Lahoratory at Tedding-
ton and the Boyal Alreraft Esiablizhnwent
at Farmshorangh, in Englamd. . - . The
Graybar Ebectrie Comproy bas armounced
that it will distribute 5 complete Jine of
Adter Lanslpg sound products.  Gravbar
will enntime to sell the present invemtary
of Western Ebactric soamel  products,
which  were recently  tfansberred  from
Western Electric to Altec Lansing, | . .
Frank B. Powers, formerly assiatant vhoe
presideny of the American Car and Foums
dry Company, bas been appodmied direc-
tor of manufactering cperatioms of Fed-
ceal Telepheos apd Badio Corporation,
v . The second [asue of the Hewlett-
Packard joornal kas hesn gublished with
i paper on a now frequeency staedord and
tome mterval genecatoc. . . . The General
Radio Company, 275 Massachusette Ave.,
Cambridge 30, Mass, have refessed @
four-page folder illostrating the complege
lme of varlacs.
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POLICE,
TAXICAB,
PUBLIC-UTILITY

radio  communication  sysiems,
the Micrometer Fraguency Meter
will monitor one or a dozen
iramsmitters, on any {requencies
up to 173 me, with securacy
0.005%, Four models, priced
F129.00 to $202.00, net, Immedi-
ate delivery.

—_— e

LAMPKIN

LABRORATORIES, Ine.
Bradenton . . . . Florids

oF  maife  foeday —
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USE THIS OSCILLATOR FOR GREATER

ACCURACY & LESS DISTORTION e
IMPROVED ZERO ADJUSTMENT o
MANY OPERATING CONVENIENCES

The popularity of the G-R TYPE 1304-A Bear Frequency

Oacillator i3 due o these fearures:

TYPE 1304-A BEAT-FREQUENCY OSCILLATOR $450.00

FEEQUENCY REAMGE: 20 o 20,000 cyrles

FREQUENCY CALIMRATION: can ba wrandardized sifkin | opela ar any fmn by
ialiing irmirisani o fise frequency or ere beal,

LOW DISTORTIOM: hammenic cosdani appracinmoialy 0,255 betwes: M0 ond
T opcles il 0.3 wark marisum owtput; on HIGH OUTPUT &f & walt, diskorfion
lest then 195 batween 100 and 7500 cpdes. Balow 100 oad gbove T500 cpdes
dislgrion ks highar.

ZERC BEAT INDICATOR: neon lo=p far zero beal of Ene Frequency or zems deals-

FREQUENCY STABILITY: drift from cold srar lea thes 7 cpdes in At Bour and
compleded b 2 hows

QUTPUT MAPEDANCE: 400 chrs, wither grounded or baloneed b grouss, and
sumtolly conplont 01 5B culpest wolhages.

QUTPUT VOLTASE approsimately 25 walle cpen crmult, For matched resisdive
lead voltngs vories lnia fon 3035 db bebwees 30 and 20,000 cycies,

OUTPUT COMTROL; coflbrated from + 25 db to = 30 db referred bo | milwei
intey B00 ohme

WRITE FOR COMPLETE DATA

GENERAL RADIO COMPANY

90 West St., New York & 920 S. Michigan Avn., Chicago 5 1060 M. Seward St., Los Angsles 38

Cambridge 3%, Massachusetts

The freguency-increment dial, calibegred from
+ 50 o —30 cycles s a grear convenience. The
main dial is engraved from 23 ro 20,000 ¢pcles
with 2 rrue logarithmic scale; the calibration is
accutate within £01% + 0.5 cycle). The total
scale fengreh iz 1T dnches over an angle of rota-
teon. of 240°, This dial ein be coupled o o8 ve-
corder to record frequency characreristios.

[
at
- d'a-_

=,
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=
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NEW -hp- ACCESSORIES INCREASE

SCOPE OF YOUR -hp-VOLTMETERS

-hp- 452A Capacitive
Voltauge Divider

For -hp- 400A, 400C and 410A Voltme-
ters. Safely “measure power, supersonic
and dielectric heating voltages ta 25 kv,
Accuracy % 39 Frequency range, 25 ¢ps
~ to 20 mc. Division ratio 1,000:1. lnput
capacity 15 puf. Price §75.00.

Extend the usefulness of your present -hp-
voltmeters with these new precision-built
-bp- accessories. Save time and work. Sim-
plify tedious jobs. Make fast, accurate
measurements far beyond the original
range of your instruments.

-hp- 453 A Capucitive Voltage Divider

For -bp- 410A Voltmeter. Increases range so transmitter voltages
can be measured quickly, easily. Accuracy = 195, Division ratio,
100;1. Taput capacity approx. 2 puf, Max. voltage 2,000 v. For
frequencies 10 k¢ and above. Price $20.00.

-hp- 470A—470F Shunt Resistors

For -bp- 400A or 400C Voltmeters,
to measure currents as small as 1 pa
full scale. Accuracy, = 1% 0 100 ke,
+ 5% to 2 mc. Max. power dissipa-

tion 1 watrt.

Insisumens Value Psice
-bp- 470A . . . . . 0.1 $7.50
bp-470B . . ... 1.00 6.00
-hp-470C . . ... 10.08) 6.00
-hp-470D . . ... 1000 6.00
-hp-470E . . . ., 6004 6.00
-bp-470F . .. .. 1,0000 4.00

~hp- 454A Capacitive Voltage Divider

For -hp- 400C Voltmeters. Safely
measure power, audio, supersonic
and rf voltages. Accuracy * 39,
Division ratio, 100:1. Input im-
pedance 50 megohms, resistive
shunted with 2.75 uuf capacity.
Max. voliage, 1,500 v. Price
$20.00.

-hp- 459A DC Resistive Voltage Multiplier

For -hp- 410A Voltmeter. Gives maximum safety and convenience
for measuring high voltages as in television receivers, etc. Accu-
racy = 5%. Multiplication ratio 100:1. Input impedance 12,000
megohms. Max. voltage 30 kv. Max. current drain 2.5 micro-
amperes. Price $20.00.

-hp- 455A Probe Coaxial
“T” Connector

For -hp- 410A Voltmeter. Measures voltages
between center conductor and sheath of 50
ohm transmission line. Maximum standing
wave ratio 1 to 1.1 at 500 m¢; 1 to 1.2 at
1,000 mc. Male and female Type "N" fittings.
Price $35.00.

Write for details or see your -hp- Representative.

HEWLETT-PACKARD CO.
19358 PAGE MILL ROAD » PALO ALTO, CALIFORNIA

Export Agents: Frazar & Honson, L1d.
301 Cloy Street, Son Froncisco 11, California, U.S. A,

-hp- 458A Probe Cooxial *N” Connector

For -5p- 410A Voltmeter. Measures volts at open end of 50 ohm
transmission line. (No terminating resistor). Uses female Type
“N" fitting. Price $17.50.

All pricer and data subject to changs
Prices B. Q. B. Palo Alto
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