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BURGESS LEADS AGAIN
| WITH THE
NEW “Little” UNIPLEX (No.4F4H)

Once. .more BURGESS Engineers present a_neéw. battery development—
the BURGESS “Little’’, UNIPLEX. Like the standard UNIPLEX, it is
built in a strong, all metal, wear-resistant waterproof container. Its elec-
trical capacity is fully equivalert to the largér battery, but it is 309 smaller
and weighs 40% less! The spacé and weight saving “fecommend_the
“Little’”. UNIPLEX - particularly for portable equipment These dre_ its
characteristics:

Rated voltage 6 volts

Rated capacity . 160.watt-hours™*
Weight 6.2 pounds -

Size 5.75”. % 8.50” x 2.88”

Designation No. 4F4H

*#(Capacity “varies, of course, with the natire of thé
application. ‘This rating is based on typical usage.)

In the photograph above you see M. J. Dyrud, BURGESS Sales Engitiéér,
comparing the “Little” UNIPLEX with the standard UNIPLEX. If you
were t0 visit our factories in Freeport, Mr. Dyrud would gladly show
you how we build the new UNIPLEX, and other recent BURGESS
battery developments, from No. 10 (Buréau™of Standards Designa-
tion F) cells. BURGESS BATTERY COM’PANY, ijeeport, Il.linois.
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HAMMARLUND

CHOKES are BETTER

BETTER

in Design,
Mechanical
Construction,
Electrical

Features /

The HAMMARLUND CH-X Choke is the small-
est and lightest made. lts features are exclusive.
Only 14" x 114", it is small enough for restrict-
ed spaces, and so light that the tinned copper
leads are ample support. Leads extend straight
from the end caps.”*

CH-500 TRANSMITTER CHOKE

This makes for neater wiring. End caps are small,
thin and so spaced that distributed capacity to
adjacent coils is at a minimum. Inductance 2.1
mh. Isolantite core. Priced so low it can be used
generously wherever R.F. filtering is desirable -
stich as detector plate circuits, all B+ leads, grid
leads, etc. Only 75¢ each, less 40% to experi-
menters,

The “Hammarlund *CH-500" -Heavy-Duty
Transmitter Choke “delivers its highest useful
impedarice (more than 500,000 ohms) precisely
where wanted — at the 20, 40, 80 and 160-meter
amateur bands. Inductance 2.5 mh. Distributed
capacity less than 1.5 mmf. DC resistance 8 ohms.

aximum recommended DC (continuous) 500
milliamperes. Isolantite core, with no metal
through center. Mounts with a single machine
screw, with brackets removed. $1.75, less 40%
to experimenters.

Mail Coupon for Details

e 0 oz

‘B . Jov Bettert Radior

{ammarlund

oo g

PRODUCTS

HAMMARLUND MANUFACTURING CO.
424~-438 W. 33rd St., New York

1 Check here and attach 10c¢ for 16-page Hammarlund 1935
Short-Wave M 1, illustrating and describing most popul
S-W circuits of past year, with schematic and picture dia-
grams and parts lists. (1Chack here for FREE information on
Hammarlund Chokes, [1 Check here for FREE new 1935
General Catalog.

Name. .. .oviieiieiiiii ittt neeteeananas
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Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League’s field organization are made by the proper S.C.M., elected by members in each Section
listed. Mail your 5.C.M. (on the 16th of each month) a postal covering your radio acf tivities for the previous 30 days. Tell
him your DX, plans for experimenting, results in ‘phone and traftic. He is interested, whether you are an A.R.R.L. member
or get your ()S'I‘ at the newsstands; he wants a report from every active ham. If mt.erested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.

ATLANTIC DIVISION

Eastern Pennsylvania | W3GS Jack Wagenseller 26 Meadowbrook Ave. Llanerch, Upper
Maryland-Declaware-District Darby
_ of Columbia W3BAK Edgar L. Hudson Laurel, Dclawarc
Southern New Jersey W3QL Gedney Rigor 412 2nd Ave, Haddon Heights
Western New Vork WaDsP Don Farrell 213 chkok Ave. Syracuse
Western Pennsylvania Ww8CuG C. H. Grossarth R.F , Hicher Rd. }‘-l}_l’BWOfth Bellevue,
(‘ENTRAL DIVISION
llinois wow Fred J. Hinds 6618 West 34th St. Berwyn
Indiana WOTE Arthur L. Braun 911 Reisner St. lndxanapolle
Kentucky WIOAUH (3. W. Mossharger Box 177 Camp Taylor
Michigan 8DY Kenneth ., Conroy 7538 E. Robinwood Ave. Detroit
hio WS8CIO Robert P. Irvine 5508 Northcliffe Ave. Cleveland |
Wisconsin WIFSS Harold H. Kurth 9 South Randall Ave. Madison
DAKOTA I)IVISION
North Dakota W9IVP Ered J. Wi 1022 11th St., S. Fargo
South Dakota WOIPFI Mike G. btrahnu 601 S. (Jrangc Ave. Sioux Falls
Northern Minnesota WOJIE Robert C. Harshberger 1200 Fauquier St. t. Paul
Southern Minnesota WOIODEI Francis C. Kramer W. Bluff St. St. Charles
ELTA DIVISION
Arkansas WSABI H E. Ve 2918 West [5th St. Little Rock
Louisiana WSDWW \ankmson. Jr. 1624 Allen Ave. bhreveport
Mississippi SCWQ . Wee P, O. Box 244 State College
‘l'ennessee W4BBT ferrill B. l’arker. Jr. 1912 Oak St. Chattanooga
HUDSON DIVISION
hast,em New York 2LU Robert E. Haight 1080 Helde.rberg Ave. Schenectady
Y. C. & l.ong Island W2AZV E. L. Baunach 7823 10th A Brooklyn
Northem New Jersey* ‘W2FOP Charles J. Hammersen 92 Claremont Ave. Verona
MIDWEST DIVISION
owa WILEZ Phll D. Boardman 325 Kirkwood Blvd. Davenport
Kansas IFLG . J. bpeuer 305 Western Ave. Topeka
Missouri WIEYG-JPT (‘ R. Cannad Broadway at Ninth Monett
Nebraska FAM Samuel C. Wallace Green St. Clarks
NEW ENGLAND DIVISION
Connecticut WICTI Frederick Ells, Jr. 19 Merrill Rd, Norwalk
Maine WICDX ohn W. Singleton 10 High Street Wilton
Eastern Massachusetts WI1ASL Joseph A ullen 218 Jamaicaway Jamaica Plain
Western Massachusetts WI1BVR Percy C. Noble 37 Broad St. Westfield
New Hampshire WIAPK Basil Cutting R Pembroke
Rhode Island 10R Albert J. King 70 Metropolitan Park Dr. East Providence
Vermont WIATF Harry Page R. 1 Hinesburg
NORTHWESTERN DIVISION
Alaska K7PC; Richard ). Fox Box 301 Ketchikan
Idaho* W7N Nellie H. Hart ox Twin Falls
Montana W7AAT. €, W. Viers Box 265 Red Lodge
Qregon W7AMF Frank L. Black li()’ McPherson St. North Bend
Washington W7AYO Stanley J. Belliveau Route 7, Box 387 Yakima:
PACIFIC DIVISION
Hawail K6EWQ Atlas 0. Adams 21st Infantry Brigade Schofield Barracks
Nevada WG6EAD Keston L. Ramsay 1151 Bucna Vista Ave. Reno
Los Angeles weBIry Howell C. Bmwn 120 N. Molino Ave. Pasadena
SKanta Clara Valley W6BMW Charles j Camp 318 Hawthorne Ave. Palo Alto
FKast Bay WOZX. P. W. Dann 1821 Chestnut St. Berkeley
San Francisco WGOCAL Bvron Goodman 141 Alton Ave. San Francisco
Sacramento Valley 6DVE Geo, L. Woodington 716 Redwood Ave. North Sacramento
Arizona \’V()B{F-\\ 6QC  Ernest Mecndoza 1434 East Madison St. Phoenix
Philippines cA1X A Newton E. Thompson P, ). Box 849 Manila, P. I,
San Diego WG6EOQP Harry A. Ambler 4101 Hamilton St. '%an Diego
San Joaquin Valley WOFFP Clyde C. Anderson 931 Orange Ave. Fresno
ROANOKE DIVISION
North Carolina* 4EG N. M. Patterson 2804 Hillsboro St. Raleigh
Virginia W3BRY Neil Iv Henry 1017 Knight St. Lynchbur,
West Virginia W8HD C. S. Hoffmann, Jr. 100 20th St. Warwood, Wheehng
ROCKY MOUNTAIN DIVISION -
Colorado . Becker 1176 Gaylord St. Denver
Utah-Wyoming W6GQ(,-1L)M Arty W. Clarl 260 So. 9th West Salt Lake City, Utah
SOUTHEASTERN DIVISION
Alabama W4KP D. Elwell 1066 Waverly St. Tarrant
Kastern Florida W4BCZ ’h:lm A. McMasters 212 9th St., North St. Petersburg
Western Florida W4MS Edward J. Collins 1517 East Brainard St. Pensacola
Georgia-So. Carolina-Cuba-#
Isle-of-Pines-Porto Rico- i
Virgin Islands W4CE Bannie L. Stewart 310 Orange St. Georgetown, S. C.
WEST GULF DIVISION
Northern Texas SA Glen E. Talbutt 1133 Amarillo St. Abilene
Oklahoma WSCEZ Carter L. Simpson 2010 So. 4th St. Ponca City
Southern fexas WSADZ Bradheld A. Beard 2030 Quenby Road Houston
New Mexico WwsDU Dan W. De Lay 407 South Girard St. Albuquerque
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION
Ontario VE3GT S. B. Trainer, Jr. 4 Shornclitfe Ave. Toronto
QUEBEC DIVISION
Quebec VE2GA J. A. Robertson 245 Edison Ave, St. Lambert, P. Q.
VANALTA DIVISION
Alberta VE4GD J Smalley, Jr. 11 1st Ave., N. W. Calgary
British Columbia VE3AC . K. Town 54 Graveley St. Vancouver
PRAIRIE DIVISION 5
Manitoba VE4GC Reg. Strong 711 Ashburn St. Winnipeg
Saskatchewan VE4EL Wilfred Skaife 2040 McTavish St. Regina

* Officlals appointed to act until the membership of the Section choose permanent S.C.M.'s by nomination and election,
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THE lone voice which we amateurs of the
A.R.R.L. have been raising for a long time
on the subject of automobile-ignition interference
is at last obtaining an answer. Over a year ago we
pointed out on this page that ignition interfer-
ence was a nuisance of increasing importance and
that something would have to be done about it.
In the months since then it has been one of our
office jobs to bring this situation as forcibly as
possible to the attention of those who ought to
be concerned about it and who might be able to
assist. Now we are to have help, through the
formation of the Radio Manufacturers Associa-
tion’s committee on interference reduction,
mentioned elsewhere in this issue. Already the
talk is echoing up and down the land that motor-
car manufacturers must vaccinate their new cars
against this disease and that some cure must be
found for the existing ones.

This trouble is not confined to ultra-high-
frequency reception. Any ham who operates a
14-mec. station near a highway knows exactly
what we mean. Nor are we alone in difficulty. It
is the nature of the amateur to raise a pioneering
voice before the rest of the world is willing to
heed; but now the short-wave police people and
the manufacturers of all-wave receivers have
reason enough to join us, and we hope that in
mutual effort some way will be found to abate
the nuisance.

SPEAKING of items about which something
must be done, we have in our midst a par-
ticularly unsavory one: the thievery of amateur
apparatus. An unfortunate number of such cases
has occurred.

This is an unpleasant topic, far from the spirit
of amateur radio. We know that printed appeals
to thieves will do no good. We have but one
reason for mentioning this topic here:

Some amateurs seem to think that the fellow-
ship of ham radio forbids their “tattling’”’ on a
fellow who has purloined gear from another
amateur. We even know one victim who was told
by other amateurs that they had seen his stolen
gear in other hands but that they did not feel it
was proper for them to say where. This thought,
0.M.’s, is the bunk, and we decry it. We believe
that radio amateurs in general are the finest folks
in the world, but there will always be some in any
walk of life who put themselves beyond the pale.

Thievery is not tolerated in any society. Protect-
ing those who steal is a wrong application of the
amateur spirit. In fact it seems to us that this
very reluctance to inform on a perpetrator is op-
erating to encourage the swiping of apparatus.

If we break down this human barrier we shall
go far to stamp out the evil. In these days it is
pretty hard for any ham to operate swiped ecpuip-
ment without the knowledge of others, sooner or
later. Most steals are local, and somebody will
surely recognize the apparatus. We suggest that
those who are robbed should publish a description
of the equipment at their local club and pass the
information around the old home town. Then we
propose that those who recognize it in places
where it cannot be accounted for should pass the
knowledge on promptly where it will do the most
good. :

There probably does not live an amateur who
isn’t willing to lend the equipment he does not
need, but there is no place in amateur radio for
those who “break and enter.” Keep your eyes
and ears open for them. Do not shield them. You
yourself may be their next victim!

WE do not generally take an editorial posi-
tion with respect to broadcasting, or for
that matter on any radio question that does not
concern us. But when it commences to concern
us, it is a different story.

The American broadcast set-building industry
this winter is largely geared to the idea of all-
wave receivers, and great is the propaganda that
is issuing about short-wave broadcasting. Much
of this stuff has to be taken with large gobs of
NaCl. We suppose there is a certain fascination
in hearing a foreign program, but when it is done
by individual short-wave reception it is sheer
DX-chasing and it is not often that the result
will be of satisfactory “program quality.” With
the idea of short-wave relay broadcasts, to trans-
mit special programs from one continent to
another for rebroadcasting to the general popula-
tion, we have much sympathy. It is an excellent
idea, and there are frequency allocations for that
purpose. Obviously there are not going to be
enough channels for widespread short-wave
broadcasting intended to be received directly by
the listener, and it seems to us that the industry
might well take account of that fact right now.

Internationalism is a swell thing and we’re

January, 1935
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for it, particularly in the Simon-pure form in
which we get it in amateur radio. But let no one
believe that world understanding is going to be
advanced materially by the direct reception of
short-wave foreign broadcasting programs. In
most foreign countries radio broadcasting is a
highly-appreciated outlet for perfectly-organized
nationalistic propaganda to control the public
mind. As concerns the ability to receive uncen-
sored foreign news, everyone who knows any-
thing about the European situation is aware that
the sweet flower of censorship reaches no more
highly developed form than in the control of what
is passed out to the people over these stations.
It seems to us that it will make for anything but
better world understanding.

Nor does it seem to us that the present tend-
ency is in the interests of American broadcasting
as we know it. Much of the early development of
broadcasting was responsive to sheer hysteria. If
the present situation is not controlled, we may

see an increasing number of American advertisers
sending their money out of the country to finance
foreign short-wave programs to be received in
American homes. Let the industry think well of
the consequences of this course. It is not progress
to resubstitute DX-chasing for program quality.
The new hysteria has even reached the point
‘where a spokesman for one prominent manufac-
turer of all-wave sets is quoted as bemoaning the
limited channels available for short-wave broad-
casting, pointing at what he terms the excessive
allowances given amateurs, and urging a realign-
ment for more broadcasting assignments at the
next international conference, presumably at the
expense of the amateur. Do we make ourselves
quite clear when we say that this gentleman is
harking up the wrong tree?
K. B. W.

Season’s Greetings to Everybody!

& Stray-nge Strays ¥

THE old sayings, ‘““There is nothing new under
the sun,” and ‘“History repeats itself,” are
perennially applicable. In the old days, they
brought the leads out through the ends of vac-
uum tubes, now we revert to the practice. . . .
A.C. receivers were described in 1921 articles
before most people had reached the crystal de-
tector stage. . . . The following year saw write-
ups of condenser mikes and single-control tuning.
. . . Tone control, lately popular, was included

ag a feature of certain battery broadcast receivers
in 1926. . . . James K. Clapp, writing in a 1926
issue of QST, described the construction and use
of a monitor, calling it an “auxiliary receiver.”

Misnomers

The word rheostat contradicts itself. Rheo is
Greek for flow; stat for standing still. . . . A
soldering iron is really a soldering copper. . . .
An amateur spark (we thought these went by
Federal order in 1923) is a ham fireman, accord-
ing to a Boston Post article. . . . A radiophone

(Continued on page 88)

’Phone-C.W.T. QSO Party

next QST. Set aside these two week-ends!

prefixes.

Coming Activities

An unusual opportunity in contest form. New Sections and DX made possible. For *phone
station operators, opportunity to see who can contact the greatest number of c.w. telegraph
stations. For c.w. operators, a chance to raise ’phone hams, and determine who can work most
of ’em in two week-ends. For both, new variety in QSOs and new friendships. Full details in

The Seventh International Relay Competition

The annual DX contest!! Rules in full will appear in February QST to reach all parts of the
world before the contest. This year the rules will be similar to those which proved so popular and
successful in the past. A “time’ factor will be added based on an assumed operating time of 6
hours per day (except Saturday and Sunday) and allowing 12 and 16 hour’s operation, each
Saturday and Sunday, respectively. Any operation totalling over 90 hours in the contest period
will subject those scores to proportionate penalties for “excess time.”” The idea is to create the
usual “open season’ for DX, and at the same time plan enough time out to permit the average
ham to plan for his working day, and for meals, sleep, etc. Don’t miss the DX test. Certificate
awards in each A.R.R.L. Section and to the leading ham in each outside locality, awarded by

February 9th—10th; February 16th—i7th

March 9th—17th Inclusive

QST for



'Phone Transmission With Voice-Controlled

Carrier Power
A New Constant-Percentage System Using the Class-B Plate Modulator

to Control Carrier Level

By G. W. Fyler, W2HLM*

the author of this article. We have worked W2DC,

the design outlined and care

Numerous schemes have been proposed, and some tried experimentally, for a system of ’phone transmission
in which the carrier level is automatically maintained just sufficient to carry the modulation. Of the methods
submitted previous to this time, however, none has combined simglicity, positiveness of action and sufficient
tolerance to insure against imﬁropef modulation to the extent that t|

who uses it, and vouch for its performance.

is not one to be attempted slaf—dash in any Class-B modulated ’phone transmitter, however. Close adherence to

ul observance of the adjustment procedure specified are prime essentials. And of

course no transmitter using the system should be put on the air by any experimenter until it has been thoroughly

tested on a non-radiating dummy antenna. Pro{:erly used, this system of ‘‘squirt’’ modulation should be bene-
ficial to amateur ’phone. But give it a fair trial—EDITOR.

ey are combined in the system described by
Even this system

VARIABLE r.f. carrier wave which would
A rise and fall according to the level of the
audio modulation was first tried about
five years ago in a 50-kw. broadcast transmitter.
The carrier wave in a modulated transmitter
usually has a constant average value (Fig. 1A)
although it may increase (shift upward) with
overmodulation or decrease slightly at high audio
levels in a Class-B audio modulation system
because of poor regulation of the high voltage
plate supply.

Since the intelligibility is transmitted only by
the side bands resulting from audio amplitude
variations of the carrier wave, it should be
possible to reduce the carrier wave to nearly
zero when there is no modulation (Fig. 1B),
and then let it rise and fall in accordance with
the signal amplitude without changing the
quantity or quality of the side bands trans-
mitted. The received signal also should be
theoretically unchanged with linear detector
circuits.

The original circuit for obtaining the voice-
controlled carrier was quite complicated in the
way it was first applied experimentally to the
WGY 50-kw. transmitter. One of the Class-Blinear
r.f. amplifiers, designated in Fig. 2 as the “Control
Amplifier,” was biased beyond the cut-off value
for the tubes so as to reduce the carrier from the
pormal 50-kw. value to about 3 kw. for zero audio
signal. The bias potential of this amplifier stage
was then varied in accordance with the average
value of the audio signal. The variable bias po-
tential was obtained from a separate audio am-
plifier, rectifier and filter connected to the audio
system. The rectifier supplied a pulsating voltage

"+ Radio Engineering Dept., General Electric Company,
Schenectady, N. Y

.T . // ,?;;lc/‘gfr/\er\

proportional to the audio signal, and the filter cut
off all frequencies above 20 cycles, leaving only
the syllabic variations of the audio signal—
“gyllabic variations’” meaning the rise and fall of
the audio signal at the rate of the occurrence of
syllables in speech.

The first system, as described, was fairly suc-
cessful; but there was question whether the
controlled carrier system would introduce ob-
jectionable distortion in commercial practice.

THE CLASS-B CIRCUIT

Recently a new circuit has been developed
which is much simpler in operation and which has

A - CONSTANT CARRIER

FIG. 1I—CONTRASTING MODULATED WAVES OF
THE CONSTANT-CARRIER TYPE (A) AND CON-

B- CONTROLLED CARRIER

TROLLED-CARRIER TYPE (B)

little distortion. This circuit may be applied
easily to many modern amsateur ’phone trans-
mitters using Class-B audio modulation in ar-
rangements such as that shown in Fig. 3A. It
will save one-half of the plate power to the
modulator and p.a. and about one-quarter to one-
third of the total input power, while reducing the
heating in the final r.f. amplifier tubes and circuit
and possibly permitting an increase of the output
signal. By its use duplex operation should be made
possible or at least be aided considerably, and
less interference should be caused with other
stations.

January, 1935



The transmitter circuit is shown in Fig. 3B. A
Class-B audio modulator and a Class-C modu-
lated amplifier have their plate circuits in series.
The d.c. current in both plate circuits must then
he the same and the rectifier must supply twice
the voltage normally used.

The voltage applied to the p.a. depends upon

or the plate transformer can be changed. Two
rectifiers of similar current rating might also
be connected in series. Since the total d.c. load
current to the modulator and p.a. is about half
its former value, the filter reactor will be more
effective and the filter capacity for the higher
voltage need not be so large. It should be noted

tubes have to sup-

that the rectifier

crvsTAL | |mooutaten} [ controL 5K 50K ANTENNA ply only half the
W. w. EN -

UNIT  [{AMPLIFIER[AMPLIFIER [} AMPLIFIER []AMPLIFIER [>] cOupLING current and, there
fore, smaller tubes

1 might be used.
S pea:/: However, since the
SPEECH mooutator| | power AUDIO 20 CYCLE BIAS load fluctuations
PO awpLinen| ™ cuass & [{aMeLiriea] RecTiFiEr [ ] ol M e are even greater
than with ordinary

FIG. 2—BLOCK DIAGRAM OF THE EARLY CONTROLLED-CARRIER TRANSMIT-
TER USED IN WGY EXPERIMENTS

Separate stages were used for the voice-operated control circuit.

the plate current drawn by the modulator and
this, in turn, depends upon the amplitude of the
audio signal. Another way of looking at it is to
consider the total rectifier voltage dividing ac-
cording to. the resistance of the two circuits, the
modulator and the p.a., with the p.a. plate circuit
representing a constant resistance of E,/I, while
the modulator plate circuit resistance is high with
no signal and decreases when the audio signal
increases. Hence, the p.a. plate voltage and the
r.f. carrier output are low for no audio signal and
both automatically increase with the audio signal.
This is an improvement over the original circuit
since no separate amplifier and rectifier are re-
quired for control.

Several basic requirements must be observed.
The rectifier must have reasonably good regula-
tion. High-mu or zero-bias tubes are necessary in
the Class-B modulator for a low carrier with no
audio signal. The modulator tube peak plate
voltage under any degree of modulation will not
be higher than in the usual system of mod-

Class-B modula-
tors, it is essential
that a bleeder or
other fixed load be
placed on the rectifier to hold down the voltage.
It is also essential that choke input be used in
the rectifier filter for good regulation.

The separate p.a. filament transformer must be
insulated for the full d.c. plate voltage. The
modulation transformer secondary is connected
in the positive potential lead from the rectifier.
Alternatively, this secondary might be connected
into the series circuit at the point marked X (in
the negative side) to minimize the voltage be-
tween windings in the modulation transformer.
The results are the same either way as far as
modulation is concerned, since the circuit is a
series one.

Grid-leak bias is shown for the p.a., and this is
a necessity unless battery or some other highly
insulated bias voltage supply is available. The
whole p.a. circuit is “above ground” for d.c.
However, if the excitation should fail, the modu-
lator tubes tend to limit the r.f. amplifier plate
current to a safe value with grid-leak bias. The

ulation, although the d.c. voltage is in-
creased above the normal operating point.
A capacitor C, of between 4 and 10 ufd.,
rated for the full rectifier output voltage,
is required connected as shown to by-pass
the audio currents. This capacitance value
may vary somewhat with different trans-
mitters, although 4 pfd. will be generally
satisfactory. If it is too small, audio distor-
tion and spurious sidebands will result;
and if too large, the rate of rise of the car-
rier will be limited so that overmodulation

takes place before the r.f. carrier voltage
becomes adequate..

The rectifier voltage can usually be
doubled by changing the usual full-wave
to a bridge-type rectifier (if one is not al-
ready used) requiring two more rectifier
tubes and two additional filament windings;

CLASS-B MODULATOR OF THE TYPE USED FOR CON-
TROLLED-CARRIER 'PHONE OPERATION AT W2DC
Either zero-bias G.E. FP-146’s (shown) or 203-A’s can be used

in the Class-B stage. The speech amplifier (in the foreground) uses

a 57 and a 56 resistance-cougled, exciting push-pull 2A3’s in the

driver stage. The small tube behind the 2A3’s is another 56 used

as an audio oscillator for test adjustments. The capacitor below

the meter is the allimportant audio-freq cy filter c

C\ of Fig. 3B.
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grid excitation circuit may be either inductively
or capacitively coupled, but sufficient insulation
must be provided for bias and plate voltage.

ADJUSTMENT PROCEDURE

In the practical operation of the circuit it is a
good plan to start with the normal transmitter
(connected as in Fig. 3A) ad-
justed as follows: The r.f. load

and that the carrier wave will be fully modulated
at all audio signal levels except the very lowest.

The circuit as described is particularly adapt-
able immediately when 46 or similar high-mu
modulator tubes are used with 801 r.f. amplifier
tubes. In the 50-watt class, the modulators should
be 203-A or higher-mu tubes.

coupling should be such that the
p.a. plate current approximately

"'"’?MODULATED CLASS-C AMP
= RF.
o ¢

ditions with a common plate

equals the modulator plate cur- ff.‘;;%gg 1
rent under 1009, modulation con-
power supply. This indicates ?

about 509, overall plate effi-
ciency in the modulator, which is
reasonable considering losses in
most modulation transformers.
‘When the circuit is changed for
controlled carrier operation (Fig.
3B) the normal carrier will then
be correct for 1009, modulation.
For example, if the input to the
p.a. is 1000 volts and 300 ma.
(300 watts), 1560 watts of audio
power are required for 1009,
modulation. If the modulator
plate voltage is 1000 volts, the
d.c. plate current to the modula-
tor will depend upon the

efficiency of the tubes and

To
Driver

~C

IL
+1000Vv/| Wepid

Bleeder)

FIG. 3A—CIRCUIT OF THE CLASS-B MODULATION SYSTEM FOR
NORMAL CONSTANT-CARRIER TRANSMISSION

Circuit values are usual.

the modulation transformer.
If this efficiency is 509, for
1009% modulation, the in-
put power to the modulator

Do not,
Ground

-

é R.F
Output
r—

L

will be equal to that of the
p-a. and the plate current

S Leok

will be the same.

1f the modulator plate cur-
rent is normally appreciably
less than the p.a. plate cur-
rent for 1009, modulation,
a resistor R should be added
in parallel with the modu-
lator audio filter capacitor
(' to balance the currents at
1009 modulation, so that
overmodulation will not re-

o
-3

Driver
.3

sult. As a further aid to pre-
vent overmodulation, a
resistor R, of some such
value as 10,000 ohms, can be
connected across the pri-
mary of the Class-B output
transformer. The residual
plate current through the Class-B modulator
allows a certain amount of carrier which will pre-
vent overmodulation on the first part of a spoken
syllable. Oscillograms taken with ordinary voice
and music show that practically no overmodula-
tion will take place if the set is properly adjusted

-c tC

{ T
R.F By-Pa,
I[ [eas
5ﬂj'< ]FC 1ov.
Separate ‘\m = © BRR EI?:?—E Mj £il.
Fil. Trans —~ = - == Mrans.
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S {75, 4 e
.
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FIG. 3B—THE NORMAL CLASS-B MODULATION CIRCUIT OF FIG. 3A
MODIFIED FOR CONTROLLED-CARRIER OPERATION

Details are given in the text.

PRACTICAL AMATEUR 'PHONE TESTS

W2DC, owned by Mr. E. H. Fritschel at Sco-
tia, N. Y., near Schenectady, has been changed
over to use this controlled carrier system. Of some
twenty stations worked on 20 and 80 meters, only
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two questioned why the carrier increased with
modulation. Both of these stations apparently
had tuning meters in their receivers. All stations
worked reported the quality to be excellent.
There are two high-mu 50-watt tubes in the
modulator and two 211’s in the p.a. The rectifier
supplies about 1800 volts to the modulator and p.a.

Critical listening tests were also made onW2DC

6'0/75/4/71; Carrrer
1.0
RELATIVE 7
PLATE .625
INPUT .
POWER
(MoD +RA)) \
.25 ke
Controlled
'Carr{a
0 25 50 15 100
RELATIVE SIDEBAND
AMPLITUDE

FIG. 4—POWER CONSIDERATIONS COMPARED
FOR CONSTANT-CARRIER AND CONTROLLED-
CARRIER-SYSTEMS

in Schenectady with a GE-K80 all-wave receiver
having automatic gain control and with an
FBXA receiver with manual volume control. The
quality appeared satisfactory on both.

i "The ratio of maximum to minimum carrier has
been made as high as 200/1 at W2DC by adding
a small amount of extra negative bias to the
modulators to reduce further the plate current
and therefore the carrier level. With a 200-watt
normal carrier, the carrier was reduced to one
watt or less when unmodulated. With this ratio,
however, there was some distortion, the modu-
lation sounding slightly accented on the start of
a spoken word, particularly with a receiver using
automatic gain control. At this low unmodulated
carrier level, it was found that a neon lamp could
not be lighted on the transmission line, and it was
necessary to whistle into the microphone to
check the p.a. tuning.

POWER S8AVING AND OTHER FEATURES

The voice-controlled carrier with Class-B plate
modulation offers many advantages for amateur
work. About half of the plate input power to the
modulator and modulated amplifier can be saved,
as shown by Fig. 4.

It is assumed that the modulator draws as much
power as the p.a. under 1009, modulation condi-
tions in either system for the same carrier power
output. With constant carrier the input power
then reduces to about half at zero modulation.
With the ultimate case of controlled carrier the
input power is zero and the carrier output is zero
at zero modulation. The power input then varies

nearly linearly with modulation. If we assume-

an average relative modulation of 25%, during
the time the power is on, the power used

in the first case is 62.59, of the maximum and in
the second case it is 259. The controlled carrier
then saves 609, of the power. Considering the
various assumptions made, it seems reasonable
to conclude that at least 509, or half of the plate
power is saved. It should be noticed that for
average modulation of less than 25%, an even
greater amount of power is saved.

The system as described will reduce QRM to
other stations on nearly the same frequency
because the beat note between carriers is greatly
reduced in amplitude for a large part of the time.
Also, if a nearby station is being worked, the
operator has a very convenient means of reducing
r.f. output (as required by law) by simply talking
farther away from the microphone or by reducing
the volume control setling.

The possibilities of duplex operation are good
with the voice-controlled carrier circuit. If the
excitation stages of the transmitter are well
shielded and the power leads are by-passed at the
shields, the signal in the receiver from the trans-
mitter can be reduced considerably. This will
cause little interference to the receiver if the
latter is carefully installed with a remote antenna
and transposed or shielded feeders. A wave trap
or a highly selective input circuit may be added
to the receiver; and if some real experimenting is
enjoyed, & neutralizing voltage of the proper
phase and amplitude can be applied to the re-
ceiver.! All of these factors should help in per-
fecting duplex operation with controlled carrier
transmitters on the 160-, 80- and, possibly, the
20-meter 'phone bands.

While the description covers briefly a few of
the technical angles of voice-controlled carrier,
this does not mean that the circuit requires com-
plicated adjustments for good results. An effort
has been made to describe the general features of
the circuit so that it may be applied to the most
common types of transmitters using Class-B
audio modulation.

EpiTor’s NoTE: Constructional details of
the controlled-carrier 'phone system applied
to the smaller amateur transmitter will ap-
pear tn an early issue.

1See WSZC's article in this issue.—EDITOR.

Hr news: Irving Vermilya, “Amatcur No. 1,”
VN of 1HAA and 1ZE, has been bitten by that
little bug again. Yessir, old 1ZE is coming back.
(That is, if he has succeeded in passing his ama-
teur exam!) Hundred watts of push-pull xtal,
plus 5-meter gear on a 120-ft. tower. Wrote us
the other day wanting to know how long the
feeders can be for 56 me., and lots of easy little
questions like that. Welcome back home, VN.
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Modern Design of High-Frequency Stages

for the Amateur Superhet
Matching, Tracking and Stabilizing Multi-Tuned Circuits

By James Millen, WIHRX;* and Dana Bacon, WIBZR**

plishment.

issue.—~FDITOR.

Although more than one tuned r.f. stage was deemed practically unfeasible in the simple reﬁeneracive receiver:
of yesterday, two such stages additional to first detector and oscillator are an accomplished fact in several
standard amateur-type superhets of to-day—with single-control tuning of all four circuits as a matter of course.
Solution of the problems involved in realizing fully the theoretical advantages of such circuits is no little accom-
i How it has been done in one type of tuning system is described in this article. A different type of
tuning system applied to multi-stage input circuits wi z’i

e described in another article to appear in an early

fier between the antenna and first detector
of a superheterodyne receiver are well
¢ known to most amateurs. As repeatedly shown in
©QS8T, such an amplifier is essential to obtaining
high effective sensitivity and a high signal-to-
image ratio. Simple regenerative input circuits,
while offering some aid, have definite limitations,
as well as being difficult to tune and erratic in
performance.

Offhand, it might be wondered that receivers
employing one or two r.f. stages have not been
more generally available to the amateur; but in
the construction of such a receiver there have
been many difficult design problems to overcome.
It is unfortunate that the unquestioned advan-
tages of a muiti-stage r.f. amplifier between the
antenna and first detector of a superheterodyne
receiver cannot be realized in simple fashion.

Amateur-band superhets with pre-amplifiers
have become standard, however; and since the
receiver i8 of such primary importance in the
amateur station, the design problems of this type
of equipment are of no little interest. The prin-
cipal problems relate to tracking of tuning,
uniform gain, h.f. oscillator stability and ade-
quately calibrated band-spreading.

THE advantages of a multi-stage r.f. ampli-

CIRCUIT TRACKING AND UNIFORM GAIN

At the lower frequencies the circuit matching
problem is relatively simple and requires only the
usual precautions with regard to careful matching
of coils and gang condenser sections. Above 10,000
ke., however, ordinary production methods can-
not be used. Much greater precision is required.
Not only are precisely adjustable trimmer con-
densers required in all circuits, but also some
means must be employed for obtaining inductance
trimming. For instance, it was found that the
total length of wire in a 28-mec. tuned circuit
(including condenser leads, etc.) must be held
within one-quarter inch. One satisfactory method

* Middleton, Mass.
#%41 Bellington St., Arlington, Mass.

of inductance trimming is illustrated in Fig. 1A.
The last half-turn of wire is brought out in a loop,
normally at right angles to the rest of the coil.
Bending the loop one way or the other gives an
inductance variation equivalent to adding or
subtracting a half-turn from the coil. The lower

%é
Dia.

Inductance

Trimmer Logp -
A
| y |
172 1
"
Dia.
- l
Inductance,
Trimmer Disc.

=]

FIG. 1—INDUCTANCE TRIMMING METHODS
A-—High-frequency coils.
B—Loav-frequency coils.

frequency coils can conveniently employ a
different type of inductance trimmer, shown in
Fig. 1B. As the disk is moved toward the center
of the coil, the inductance is decreased.
Understanding of the electrical matching and
tracking will be clarified by an explanation of the
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exact function of each of the somewhat imposing
array of condensers associated with each stage in
the diagram of Fig. 3. To begin with, the ganged
main tuning condensers ("1 (those at the lower
right-hand side’ ' of
each group) have a
capacity range deter-
mined by the widest
frequency span re-
quired, namely, 4000
to 1700 kc. All the
other variable con-
densers shown are
built into the plug-in
coil assemblies and
are, therefore, ad-
justed individually in
one range only. The
condensers (3 con-
nected directly across |
the tuning condensers
are the main trimmers,
the purpose of which
is to bring the mini-
mum capacity of all
circuits to the correct
value. As far as the
general coverage
ranges are concerned,

quired for properly centering the band on the dial.

The problem of obtaining uniform gain over
ranges below 14 me. is comparatively simple
gince it is only necessary to use high inductance
primaries with the
correct amount of
capacity coupling. To
those who are not
familiar with this sys-
tem of coupling, a
brief explanation will
be of interest. The
primary winding has
a large number of
turns of fine wire, so
that it will be broadly
resonant just below
the low-frequency
end of the tuning
range. The point of
resonance is deter-
mined by the circuit .
and plate capacity of
the r.f. tube in par-
allel with the ecoil.
The signal transfer
from the tube to the
primary will, there-
fore, increase as the

these trimmers, to- ESSENTIAL ELEMENTS OF THE MULTLTUNED INPUT regonant point is ap-

th ith th il CIRCUITS DISCUSSED IN THIS ARTICLE
gether wi € O8CL~  p. shielded coil assembly (shown in front of the panel) plugs

proached; in other

lator series tracking in beneath the condenser gang, four such ussemblies being used Words, as the tuning

condenser C4 (shown for full frequency coverage.
just above the stator
of the oscillator tuning condenser) and coils of
the proper inductance, are all required for exact
ganging.

When changing to amateur band-spread, two
additional condensers are necessary in each

FIG. 2—~TUNING ARRANGEMENT USED TO
GIVE UNIFORM GAIN IN THE 14~ TO 30-MC.
RANGE

i

circuit. The “A’ contacts, being open, connect con-
denser Cs in series with each tuning condenser,
thus lowering the maximum capacity effective
and limiting the tuning range so that the desired
band is spread over the major portion of the dial.
These condensers, now being in series with both
the tuning condensers and the main trimmers,
also cause the minimum capacity across the coils
to be lowered considerably. With the “B’” con-
tacts closed, however, another condenser C? is
connected in parallel with each of the coils,
bringing the minimum capacity to the value re-

condenser is varied

_ from minimum to

maximum capacity. On the other hand, the im-

pedance of the tuned circuit will decrease as the

capacity is increased and at the low-frequency

end will, therefore, require the additional signal
which the primary is supplying.

It often happens, however, that the effect of the
primary is predominant, resulting in higher gain
at the low-frequency end. Additional compensa-
tion is obtained by a small amount of capacity
coupling directly between the plate and the grid
of the following tube. This coupling, being small,
will have less effect at the low frequencies but
will have a large effect at the high-frequency end,
since the impedance of the coupling condenser
decreases as the frequency is raised. This system
of r.f. coupling is entirely satisfactory below 14
megacyecles, but between 14 and 30 megacyecles it
is not effective. In this range the gain falls off
rapidly and the resonance of the primary is
inadequate in its levelling action.

The system finally devised to overcome this
difficulty is illustrated in Fig. 2. The primary
plate winding is coupled as closely as possible to
the tuned circuit, being interwound with it, and
having the same number of turns. The grid wind-
ing is also closely coupled to the tuned circuit
and consists of a large number of turns of fine
wire, the coil itself being resonant just outside the

14
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low frequency end of the range. This grid winding
gives considerable voltage step-up and at the same
time compensates for the varying impedance of

correct placement of the cathode tap, the oscilla-
tor input to the detector may be held constant
over the entire range. Incidentally, this coupling
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FIG. 3.—SCHEMATIC OF THE R.F. AM."

PLIFIER, FIRST DETECTOR AND OSCILLA-

‘TOR HIGH-FREQUENCY CIRCUITS, WITH
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d. Other condensers of the high-frequency circuits

are identified in the text. Resistance values indicated are ohms, capacitance values ufd.

(fractions) and ppfd.

the tuned circuit in such a way that the gain is
uniform. It should be pointed out, however, that
the grid coil itself is resonant and not the coil plus
the circuit and tube capacity.

THE H.F. OSCILLATOR

The third problem encountered in the design of
wide range Single-Signal receivers is the high-
frequency oscillator. The requisite degree of
stability can be obtained through the use of a
screen-grid tetrode or pentode in the oscillator.
When used in the conventional electron-coupled
circuit, however, the tetrode has one particularly
objectionable characteristic; namely, it delivers
to the first detector not only the desired funda-
mental frequency but also strong harmonics, the
2nd, 3rd and 4th often being responsible for the
reception of phantom signals, whistles, and for the
aggravation of general noise. These harmonics are
much stronger (as compared to the fundamental)
in the non-selective oscillator plate circuit than
they are in the tuned grid-cathode circuit. Hence
it is more desirable that the first detector should
be coupled to some portion of the latter circuit,
rather than to the plate circuit. The electron-
coupling feature, necessary to isolate the oscillator
tuned circuit from the detector tuned circuit, can
be obtained in the detector tube..

The circuit diagram of Fig. 3 shows the screen
grid of the first detector capacity-coupled to the
cathode of the oscillator. Coupling in this manner
has the advantages of electron-coupling, inas-
much as the first detector screen is not directly
associated with the tuned signal circuits. In addi-
tion to eliminating trouble from harmonics, this
system has another important advantage; by

condenser serves a double purpose in that it also
acts as an i.f. by-pass condenser.

Frequency drift in the oscillator becomes an
increasingly difficult problem to solve as the
range of the receiver is extended toward 10 meters.
While variations in the room temperature are

e

A MEDIUM-FREQUENCY R.F. COIL UNIT RE-
MOVED FROM ITS SHIELD

usually so gradual that drift resulting from this
source is not objectionable, it is minimized
through the use of padding and tuning condensers
which are compensated against temperature
change and through the use of material for coils
which has a small temperature coefficient.

The cause of the most objectionable frequency
drift is the change of inductance of the coils as
the interior of the receiver is heated by the tubes
and power supply. The chief offender, the power

(Continued on page 100)
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A General Purpose 50-Watt Transmitter

Five-Band Operation with Self-Neutralizing Buffer, Full-Wave Doubling,
Permanently-Neutralized Push-Pull Amplifier

By George Grammer*

really good ideas are passed over and for-

gotten before they have a chance to be
put to work. Combining new with old can be a
fascinating pastime, especially if something of
present-day practical value results. Indulgence
in it, in this instance at least, brought about a
transmitter in which modern equipment com-
bines with both modern and not-so-modern
circuits to give multi-band operation along lines
differing a bit from the usual. It is built on the
theory that the transmitter which has the smallest

THE pace of ham radio is 8o rapid that many

needed to cover the four most popular bands.
Briefly described, the transmitter is a three-
stage affair having a pentode crystal oscillator,
a second stage which operates either as a self-
neutralized straight amplifier or as a back-to-back
doubler, and a permanently-neutralized push-
pull final amplifier stage using 801’s. A separate
antenna-tuning unit, which may be located
alongside the transmitter in the cellar or by itself
in the attic, also is provided. Although only
inexpensive non-gcreen-grid tubes are used, band-
changing requires no retouching of neutra.hzmg
adjustments; furthermore, the

power output of the final stage
is practically the same on all
bands with the possible excep-
tion of the fifth—28 me.

CIRCUIT DETAILS

Examination of the ecircuit
diagram, Fig. 1, will disclose
the operation of the set. The
oscillator circuit is perfectly
normal; it is the regular pen-

A GENERAL VIEW OF THE 50-WATT TRANSMITTER AND THE
ANTENNA TUNING UNIT

This set can be operated in
are selfneutralization in the
neutralization in the push-

uffer stage, ¢
practicable number of stages, consistent with the
output to be expected and the excitation require~
ments of the final amplifier, will be the one that
givestheleast troubleand the greatest satisfaction.

Building a set for the lower-frequency amateur
bands on this principle always has been easy; it
is only when an unwieldy number of doubler and
amplifier stages has to be added to reach high
frequencies from a low-frequency crystal that the
problems mount up. Nowadays, however, there is
no reason why transmitter design should be based
on the premise that only one low-frequency crys-
tal is going to be used. Reliable crystals for bands
up to 7 me. are generally available, and at least
one manufacturer expects soon to market 14-mec.
plates. It is cheaper, in fact, to buy an extra
crystal or two than parts for a low-power ampli-
fier or doubler stage, everything considered.
Hence in this rig the frequency is never doubled
roore than once; but even go, only two crystals,
one on 1.75 me. and the second on 7 me., are
"% Assistant Technical Editor, QST.

ive amatcur bands. Features of the circuit used
ient doubling, and permanent
ull final stage. The antenna tuner is transmission-
line fed and may be located in any convenient spot remote from the transmitter.

tode circuit using a Type 2A5
tube as the oscillator. Its plate
tuned cireuit, InCy, is coupled
inductively to the tuned and
balanced grid circuit of the
second stage, LsCy;. In this
stage a pair of 2A5 tubes is arranged with the
grids in push-pull and the plates in parallel, a
method of connection which gives good output on
the second harmonic. For fundamental operation
an idea gleaned from an Experimenters’ Section
note of several years back is put to use. A switch,
8wy, is cut in one heater leg of one of the tubes;
when it is open the tube does not operate but sim-
ply serves as a neutralizing capacity for the other.
This is, in fact, quite the simplest way to neu-
tralize the grid-plate capacity of a pentode-type
tube, because it is difficult to construct a satis-
factory variable condenser having the very small
capacity required. In practice the idle tube has
proved to be an entirely adequate *‘neutralizing
condenser.” For doubling, Sw, is closed, where- -
upon the two tubes work together to produce
second-harmonic output. The output circuit is
tuned by CsLs, the inductance Lz being coupled to
L4, the final amplifier grid coil.

The grid coil of the final stage is, in all cases
except one, tuned only by the tube and circuit

16
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capacities and its own distributed capacity. It
is therefore much the same as the grid coil of the
familiar TNT circuit, and is in fact wound accord~
ing to the same rules. The single exception
is the 1750-ke. coil, where the physical di-
mensions of such a coil would be so large as
to make the untuned coil impracticable with
ordinary coil forms. Therefore for this band
only an auxiliary condenser, (g, is used to
tune the grid cireuit.

The plate circuit of the final stage uses a
split-stator condenser with grounded rotor.
The plate coil is tapped at the center and
fed d.c. through an r.f. choke. The amplifier
is cross-neutralized, and because of the
grounded-condenser plate circuit will be
neutralized for all frequencies once the
neutralizing adjustments have been cor-
rectly made on the first frequency tried. A
pair of clips tapping on the amplifier tank
coil provide for transferring the r.f. output
to the antenna tuner.

Grid-leak bias is used on all three stages.
A combination of battery and leak bias might
be used on the last stage, the battery being for pro-
tective purposes, but since it was intended to key
in the center-tap of the last stage it was deemed
unnecessary to use it in this case. The 2A5’s in the
second stage need no protection of this type, since

their plate current drops to a very low value if

excitation fails. The 2A6’s are not used as pen-
todes but as Class-B triodes, the control grid and

THIS PLAN VIEW OF THE TRANSMITTER SHOWS THE
LAYOUT ABOVE THE BASEBOARD

Coils for all stages are plug-in to facilitate frequency chang-
ing and the use of crystals ground for different bands. The final
stage neutralizing condensers are screwdriver-adjusted, through
the holes in the baseboard just to the left of the 801’s. The coils
shown are for straight-through operation from a 14-mc. crystal.

screen in each tube being tied together.

Plate power for the oscillator is secured from
the second-stage supply through a dropping resis-
tor, Rs. A second dropping resistor, R4, reduces
the voltage to the right value for the oscillator
screen. Jacks are provided in all
three circuits for measuring plate
currents.

L The Type 2A5 tubes are used in
the oscillator and buffer-doubler

stages bhecause experience has
shown them to be relatively free

1t —

¢

7.5V.

B +500

2.5V,

FIG. 1—CIRCUIT DIAGRAM OF THE TRANSMITTER

C1—100-ppfd. variable (Cardwell Type 404-B).
C2—100-ppfd. variable (Cardwell Type 412-B).
Cz—I Oli—gufd. (net) split-stator tr itting

mitting type (Sprague Type SW-22).

*Cni—Air-padding condensers; for 1.75-mc. coil, 100 pufd.

APC-100); for 3.5, 7, and 14 mc.,, SO0 pufd. each

50).
*Cm—l‘oo-ppfd. air padding condenser (Hammarlund APC-100), used only

on 1.75.-mc. coil.
R1—5000 ohms, 2-watt (I.R.C.).
R2—1250 ohms, 5-watt (I.R.C.).
R3—10,000 ohms, 5vatt EWard-Leonard 507-206).
R4+—50,000 ohms, 24vatt (I.R.C.).
R5—5000 ohms, 15-watt (Ward-Leonard 507-341).
Rg—20 ohms, center-tapped.
RFC1, RFCa—High-frequency chokes (National Type 100).
J1, J2, Ja—Single circuit-closing jacks.
Swi—S.p.s.t. toggle switch.
MA—0-300 d.c. milliammeter.
Winding data on coils is given in Table I.

(Cardwell Type

C4,Cs ——25-14;;.fd. wvariables, transmitting type (National SEU-25).
Cs, C7, Cs, Cy, C10—.002-ufd. paper by-pass condensers, 1500~volt trans-

from grid emission troubles as
compared with tubes such as the
46, with the result that they oper-.
ate more stably at fairly high
voltages. The reason probably lies
in the fact that the control grid in
the 2A5 is furnished with a heat
radiator which the other tubes
do not have. The plate current
to these tubes does not climb,
even when the tubes are made to
operate continuously for long
periods.

+600

(Hammarlund

(Hammarlund TRANSMITTER CONSTRUCTION

The type of construction em-
ployed is one which, while giving
panel controls, offers easy access
to the plug-in coils, erystal and
tubes. The fixed apparatus on top
of the baseboard consists almost
exclusively of sockets of various
descriptions into which tubes, coils
and crystals can be inserted. The

* Mounted in coil forms.

exceptions are the plate milliam-
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meter, which is mounted on a small bakelite
panel, and the output terminal standoffs. The
progression is from left to right; the oscillator tube
is at the extreme left front, with the crystal socket
directly behind it. Next is the plug-in coil for the
oscillator plate, then the two tubes in the second
stage, followed by the plate coil for that stage,
then the amplifier tubes, the standoff-sockets for
the amplifier tank coils, and finally the output
posts.

The panel controls, from left to right, are the
oscillator tuning condenser, on-off switch, Su;
(for the double-purpose tube in the second stage),
second-stage tuning condenser, plate current

jacks, and finally the amplifier tuning condenser.

In the bottom view of the transmitter the order
is reversed. The oscillator tuning condenser, (1,
is at the right, mounted on the panel. Just above
it in the photograph are the r.f. choke RFC; and
the resistor, E;, in the oscillator grid circuit.
A little to the left of these components are the
screen by-pass condenser, (s, and dropping
resistor, I24; beside them to the left is the oscillator

NON-PLUG-IN PARTS ARE LOCATED BELOW THE BASEBOARD AND
BEHIND THE CONTROL PANEL

‘The location of various components is given detailed consideration in the

text.

plate by-pass condenser, C;. All by-pass con-
densers in the set are of the tubular paper type
made for transmitting use.

The second variable condenser in line is the
second-stage tuning condenser, Cs, also mounted
on the panel. Between this and the oscillator
condenser is the toggle switch, Sw;. The condenser
and resistor just above C are the grid resistor Rz
and by-pass condenser Cs. The filament center-
tap resistor, Rs, is mounted on the baseboard
behind 02.

The resistor mounted on the two nearer jacks is
the oscillator plate dropping resistor, Rs. Above
the jucks on the baseboard are the plate by-pass
condenser C'g and the amplifier grid resistor, R3.

The two neutralizing condensers, C4 and Cj,
are mounted on a 1- by 4-inch bakelite strip ele-
vated about a half-inch from the baseboard.
The condenser shafts, which are slotted by a
hacksaw, project through half-inch holes in the
baseboard so they can be adjusted with a screw-

driver from the top. Since the condensers need
be adjusted only once there is no necessity for
knobs or panel controls to tempt unauthorized
knob-twisters, and this method of mounting gets

_them out of sight, although not out of reach.

The filament by-pass condensers, Cjq, for the
final stage are fastened to the baseboard under-
neath the neutralizing condensers, as is also the
amplifier plate choke, RFCj.

The split-stator tuning condenser for the final
stage is at the extreme left. While its voltage
rating is possibly higher than necessary for c.w.
operation at rated tube voltages, the plate spac-
ing is desirable if the transmitter is to be modu-
lated for ’'phone—which is intended in this in-
stance, with the modulator unit to be described
in an early issue.

All power leads are brought to the terminal
strip at the upper right. Bus bar is used for the
r.f. wiring, while the filament circuits are wired
with heavy flexible rubber-covered wire.

The whole set is quite compact, its overall di-
mensions (with tubes in place) being 184 by 11
by 8 inches. The control panel
measures 18 by 4 inches and the
baseboard 1814 by 614 inches.

COIL CONSIDERATIONS AND
CONSTRUCTION

The coils for the first two
stages are wound on 5-prong
Hammarlund XP-53 forms,
which have a net winding space
of nearly 2!4 inches and an
inside mounting post for pad-
ding condensers. Complete
winding data are given in Table

:'-)

The oscillator plate and
buffer grid windings, L; and Lg,
are on the same form. A buffer
grid tuning condenser, Cy, is mounted inside
each coil form. These condensers vary in capacity
with the frequency, and are adjusted by means
of a screwdriver when the set is in operation.
One setting will suffice for work in any one band.
The grid circuit L2C; is tuned to a frequency
considerably higher than that of the crystal; it
cannot be tuned to resonance with the circuit
L1C because of the tight coupling between L
and Ls. At first thought it might seem that the
energy transfer would be improved if loose cou-
pling were used and both circuits were tuned to
resonance, but such tuning would cause the grid
circuit to peak rather sharply at one frequency,
whereas it is desirable to have a broadly tuned
grid circuit so that one setting of Cy will hold
fairly well for a whole band. This effect can be
secured by using tight coupling between L; and
L and avoiding resonance in the grid circuit.

In the preliminary experiments with the
transmitter an untuned (self-resonant) grid

I8
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circuit was tried. It was found, however, that
while this type of grid circuit worked satisfacto-
rily when the second stage wasacting as a straight
amplifier, bringing the second tube into action
for doubling caused the stage to have a strong
tendency toward oscillation around the second-
harmonic frequency. This is eliminated by using
4 grid coil of comparatively few turns and tuning

band so that retuning of the padding condenser
is obviated when going from one end of a band to
the other.

Enamelled wire is used for all the coils. The
turns are first made to stay in place by running
on a strip of Duco cement and then are given a
coat of dope made by dissolving a little of the
same cement in banana oil. In winding the grid

A COMPLETE SET OF COILS FOR OPERATION IN FIVE BANDS WITH CRYSTALS GROUND FOR FOUR
BANDS

stal, only five coils will be needed, one for the oscillator, two for the buffer-

For working in two bands with a single
doubler and two for the final amplifier. Ot

r combinations readily can be wor

out.

The coils are grouped according to frequency. The air padders can be glimpsed in the ends of the oscillator coils, lying

on their sides.

it with condenser C;;. Although the spacing
between the plates of the Hammarlund midgets is

small, no trouble with arcing has occurred, partly -

because the circuit is not tuned to the same
frequency as that of the oscillator, and partly
because the load of the second stage grids pulls
down the r.f. voltage. Mica-dielectric trimmers
were tried but found to be completely unsatis-
factory. The condensers heated badly and
changed capacity so rapidly that it was impossible
to keep the circuits tuned.

The buffer plate coils and amplifier grid coils ‘

are wound on the same type of form. In this case
the grid coils are untuned, being wound to be self
resonant, except for the 1.75-me. coil, as explained
previously. This grid coil is tuned by a 100-zufd.
air-dielectric midget. All other coils are wound to
be resonant at a frequency slightly below the
particular band for which they are designed.
In making practical adjustments the grid coils
were wound somewhat larger than necessary and
then cut down a turn or two at a time while
readings of buffer plate current and amplifier
grid current were taken. The number of turns
which gave the largest amplifier grid current and
reasonable buffer plate current was taken as being
correct. The 1.75-me. grid coil was simply wound
so that the low-frequency end of the band could
be reached with the padding condenser set at half
scale.

It will be noted that the grid circuit of the
buffer stage is tuned to a higher frequency than
that of the crystal, while the amplifier grid cir-
cuit is tuned lower than the output frequency.
This tends to level off the excitation over a whole

coils, care should be taken to have the same num-
ber of turns each side of the center tap, otherwise
the circuits may not neutralize properly.

Specifications for the amplifier plate coils also
are given in the table. The coils for the 1.75- and
3.5-mc. bands are wound with enamelled wire by
the method described by W1FRQ in December
1934 QST. The ends of the coils are looped around
G.R. plugs for the two outer connections. The
center tap is made by cutting off most of the
threaded shaft of a similar plug and soldering it
directly to the center turn. It may be more con-
venient (and perhaps a better job mechanically)
to mount the three plugs on a bakelite strip and
clamp the coil to the strip.

The 7-me. plate coil is made of Y-inch copper
tubing. Lugs made from 3/16-inch tubing slip
over the ends of the winding and are flattened and
drilled so the plugs can be bolted in place. The
center plug is fastened to a small strip of copper
which is formed around the center turn and sol-
dered in place. These expedients are necessary
because the tubing is too thin to permit drilling
to pass the plug shanks.

The 14- and 28-mc. coils are wound with 3/16-
inch tubing with the ends bent and flattened to
fit the sockets. The center taps are made simply
by drilling through the center turn and bolting
the plug in place.

GETTING INTO OPERATION

After a few preliminary adjustments have been
made, the everyday operations of band changing
and tuning are quite simple; it is necessary only
to plug in the proper coils for the crystal and
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output frequency to be used, connect the output
taps to the final amplifier tank coil, and set the
tuning condensers. Before this point is reached,
however, it i8 necessary to find the correct setting
for C1; on each coil, and also Cs if the amplifier
is to be used on 1750 ke. To make sure that the
transmitter is working properly it is desirable to
take readings of grid current during the pre-
liminary work. To do this the lower ends of R:
and Rj, Fig. 1, should be disconnected from the
common ground and a meter of about 0-50 or
0-100 d.c. range inserted in each lead. The grid
current readings are not absolutely necessary, but
ure quite helpful in checking the performance of
each stage.

First give the oscillator a test. With the crystal
and an appropriate coil (Li, Lg) plugged in, but
with the other coils out, apply plate and filament
voltages and put the milliammeter plug in Ji.
The plate current to the oscillator should be
approximately 50 ma. when the tube is not oscil-
lating. Set Cj; at minimum capacity (preferably
with an insulated screwdriver) and turn C)
slowly until the plate current takes a sudden
drop, indicating the beginning of oscillation.
With the second-stage tubes out of their sockets
the minimum os-

the loading should not bhe increased to the
point where the oscillator is incapable of starting
again, once stopped. The buffer stage grid current
will be slightly higher when both tubes are oper-
ating than when the “neutralizing’” tube has its
filament disconnected, but the difference will
not be great. There is likewise very little effect on
the oscillator plate current.

Neutralizing of the buffer stage can be checked
by opening the jack Jy with a “dummy” plug
and inserting the plate coil (L3, L4) in its socket.
This coil will of course be the one designed for
the same frequency as that of the oscillator.
Touch a neon bulb to the plate of the buffer and
tune (' through resonance. The bulb will not glow
if the circuit is perfectly neutralized, nor will
the grid current change. A slight glow or kick
in grid current indicates the presence of r.f. in
the plate circuit; it may get there either through
lack of balance in the neutralizing circuit or
through direct pickup between the two coils. If
careis used in keeping the grid circuit symmetrical
the neutralizing should give no trouble. On the
other hand, it is quite possible that the buffer
coil will pick up some energy directly from the
oscillator. This can be cured by shielding the

oscillator coil;

cillator plate cur- TABLE 1 even a simple
rent should be baffle shield be-
between 10 and Band 1.75 mc.3.5 mec.| 7 me. | 14 me. | 28 me. | tween the two
20 milliamperes. stages helps con-
With the tubes ()sclz:llatorN ; 55 31 1 siderably. In the
H 1 0.of turns... : 7 3 ill
in and heaters up Tre Sizess s No. 26 |No. 18|No. 18] No. 18 transmitter illus-
to temperature, ‘Lengt’& of ano| 0.850 | 2.300 | 0.750 | 0.300 trated the buffer
lt. may be a bit Sp‘;;’; b oo . stage does pick
higher. Next, L Lx—}.z (in.).. o.:go o.ggo o..;,tz)o o.goo up some energy
3 . |4 e .
slowly increase P \Wiresize.oro. ] No. 26 [No. 26|No. 26| No» 26 from the oscilla-
the capacity of Length of ) tor, but it is quite
Cu, watching Buff winding (in.)| 0.600 | 0.400 | 0.175 | 0.100 small and the
- ujjer
both oscillator Ly  |No.ofturns...| 50 26 16 6 3 stage shows no
pla.te cun.?nt and I‘Ye::t ?‘Lz:f. .... No. 26 |No. 18|No. 18} No. 18 | No. 18 tendency towamd
buffer grid cur- s wind‘i’ng ..... 0.850 | 1.150 | 0.650 | 0.250 | 0.100 | oscillation. Be-
pace between,| s
rent. Both should a=Ldereesons 0.100 | 0.200 | 0.250 | 0.400 | 0.500 | cause of this the
increase. If, | No. of turns...| 80 60 28 1z 6 extra shielding
while the capac- IVYire ;‘ich. ..... No. 26 |[No. 30{No. 26 | No. 26 | No. 26 was deemed to be
- . . ength o,
ity of Cyy is being Amplifi winding.....| 1.250 | 0.600 | 0.425 | 0.180 | 0.200 an unnecessary
: mplifier ' i 1
1qcreased, the os- o No. of turns...| 44 26 16 8 4 (,omphcatlon.. To
cillator stops E/ire ﬁch. ..... No. 14 {No. 12| 147 ¢. [3/16” ¢.|3/16” ¢.| check for oscilla-
- ength o, :
“C"rkmgj retune winding..... 375 |35 |40 2.5 2.5 tion, stop the
C' to bring it into crystal from os-

oscillation once
more. Eventu-
ally a point will
be reached where
the loading will be so great that the oscillator
cannot be made to start, in which case the ca-
pacity of C11 should be decreased slightly. Under
normal conditions, when this point is reached the
oscillator plate current will be between 30 and
40 ma. and the buffer grid current between 25 and
35 ma. It is of course desirable to get as much
grid current as possible in the buffer stage, but

described in the text.

Oscillator and buffer coils are wound on Hammarlund Type XP-53
coil forms, diameter 114 inches. Amplifier coils are self-supporting, as

cillating, put the
milliammeter
plug in Jy, and
tune Cg toward
minimum capacity, where it will become resonant
with the grid circuit Lo(';;. A change in plate
current (the plate current should be very small
—vperhaps 10 ma.—under these conditions) or any
grid current at all will indicate oscillation and the
circuit should be checked over, with particular
attention being given to physical symmetry and
the number of turns each side of center tap on L,.

20
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With the erystal oscillating and plate voltage
applied to the buffer, this stage will tune in the
same way as any other neutralized amplifier.
Resonance on C; will be indicated by a dip in
plate current; with the 801 tubes in their sockets
and lighted, but with their filament center-tap
open so that grid current cannot flow, the mini-
mum plate current to the buffer stage will be in
the vicinity of 30 to 40 milliamperes. Closing the
center-tap of the final stage should make the
buffer plate current rise to something over 50
ma.; it may also make retuning of C2 necessary.
The off-resonance plate current of the buffer
stage should be between 80 and 100 ma. at the
plate voltage shown. The grid current to the final
stage should be between 20 and 30 ma., the plate
voltage of course being off this stage and the
tubes neutralized.

To use the second stage as a doubler, insert the
proper plate coil (Ls, Ls) close Sw; and allow the
second 2A5 to come up to temperature. The
«aning of the stage will be the same as before, ex-
cept that the minimum plate current under the
conditions specified above will be higher—
around 50 ma.—and the off-resonance plate cur-
rent also higher. The stage also should be tested

&%
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2—WIRING OF THE ANTENNA TUNER

Ci3, C14—300-uufd. variables (National Type TMS-300).

Sw2—D.p.s.t. knife switch.

A—Antenna ammeter, 0-2.5 amp.

Le—24 turns No. 12 enamelled wire, turns spaced to oc-
cupy a winding length of 314 inches, coil diameter
2 inches, tapped as described in text.

L7—2 turns No. 12 lled wire, diameter 214 inches.

With Swg open, tuning condensers are in series with Ls,

with Swg closed, in parallel.

FIG.

for oscillation when operating as a doubler; the
same procedure as outlined above is followed.
There may be a tendency toward oscillation at
the very minimum end of the Cj scale, but so long
a3 it occurs at a frequency well removed from
resonance it will cause no trouble and can be ig-
nored. Keeping down the number of turns on Lj
takes care of this. The grid current to the final
stage should be approximately the same when
doubling as when amplifying straight through,
assuming the same crystal in both cases, since the
additional tube increases the output and com-
pensates for the decrease in efficiency to be
expected from a doubler as compared with a
‘straight amplifier.

Neutralizing of the final stage is easy, but should
be done with care. Start with the neutralizing
condensers, ('; and Cs, at minimum capacity, plug
in the proper coil at Ls, disconnect the plate

voltage from the final stage, and adjust (% to
resonance. Touch a neon bulb to one end of Ls
and tune C3 to resonance, indicated by maximum
glow. Increase both Cy and Cs together in very

ALL PARTS IN THE ANTENNA-TUNING UNIT
ARE MOUNTED ON THE PANEL
A rear view of the antenna tuner. This unit may be
mounted on a wall or beside the window through wiich
the feeders enter.

small steps, simultaneously retuning C; and Csj,
until the bulb no longer glows at any setting of Ca.
More accurate neutralization can be obtained by
watching the flick of grid current as Cj3 is tuned
through resonance and adjusting the condensers
to eliminate it, or by using a thermogalvanometer
coupled to Ls by a loop of wire.

When neutralizing is complete, plate voltage
should be applied and Cs adjusted to resonance,
which again will be indicated by minimum plate
current. This minimum will be between 10 and 20
milliamperes in most cases. The amplifier may
then be loaded until the plate current is normal
for the two tubes.

When s stage is working into a load the grid
current always drops to some extent from the value
it has when plate voltage is not applied. In this
case the grid current of the butfer stage drops
from an average ‘‘no-load” value of 30 ma. to an
average of approximately 25 ma. when the buffer
is fully loaded. Correspondingly, the grid current
to the final stage drops from an average of about
25 ma. to about 20 ma. The exact value depends
upon the frequency and the method of operation.

FURTHER OPERATING NOTES

If uniform output over the whole of the two
lower-frequency bands is desired, the process of
making adjustments as outlined above should be
carried out with a crystal cut for the high-fre-
quency end of those bands. The amplifier grid
coil, a8 noted previously, is proportioned so that
it tunes to resonance just outside the low-
frequency end of the band. If a crystal at the low-
frequency end of the band is used and the con-

(Continued on page 96)
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An Improvement In Twisted-Pair Feeders
By Robert C. Graham, W8LUQ*

pair line would come very close to pos-

sessing ideal qualifications for an untuned
r.f. transmission line. In twisted-pair construction
the wire spacing is reduced to a minimum and the
uniform method of transposition greatly reduces
electrostatic as well as electromagnetic radiation
or pickup. In the past, the physical convenience
of the twisted-pair line has justified its existence
in spite of its technical shortcomings. It is the
intent of this article to explain these shortcomings
and how they have been overcome.

For most advantageous use the twisted pair
feeder should be strictly an untuned transmission
line. That is, the line should be free from standing
waves, regardless of the length used. To accom-
plish this, the line must be connected at a point
on the antenns where the characteristic im-
pedance is the same as that of the line. If these
impedances are not matched, reflection will occur
and the feeders will radiate, thereby causing
the original antenna design properties to change
as well as decreasing the power input to the an-
tenna proper.

Since the twisted pair is a low impedance line,
the logical point to connect it to a half-wave
Hertz antenna is at the center, or point of lowest
impedance. The characteristic impedance at the
center of a half-wave Hertz antenna is approxi-
mately 72 ohms, and when a line of the same
impedance is connected to the center of such an
antenna we have a matched-impedunce ‘‘dou-
blet” antenna arrangement. On fundamental
frequencies and odd harmonics such a system is
current-fed.! It should be stated here, however,
that for maximum performance this type of
antenns system should be operated at funda-
mental frequencies only.

WERE it not for dielectric losses, the twisted

FAULTS Td BE OVERCOME

Three of the more common classes of twisted
feeders now in use are ordinary lamp cord, a
twisted pair of No. 14 code house wiring material,
or a twisted pair of bare rubber insulated wires.
The faults common to these types are (1) im-
proper impedance match to the antenna, (2)
relatively high dielectric loss in the insulation, (3)

* Electrical Engineer, General Research Lab., General
Cable Corp,, Rome, New York.

!t This point is highly important. Since the impedance
of the line is fixed, a good impedance match can be obhtained
only when the line is coupled to the center of a hali-wave
Hertz antenna. This limits the system to operation in one
amateur band only, since theline and antenna are very badly
mismatched if an attempt is made to operate the system on
an even harmonic of the antenna’s fundamental. The line
losses will be high in auch a case; it may even be impossible
to put any power at allinto the antenna.—EDITOR.

high r.f. resistance, (4) unsatisfactory moisture
absorption properties, (5) poor transmission
qualities and (6) inability to withstand the out-
put of high-power transmitters. Lamp cord is
probably the most unsatisfactory of the three,
with the code wire a close second. The reason for
this is that a very low-grade rubber compound is
used for the insulation. The dielectric constant of
such insulation varies between 4.0 and 6.0, which
means a considerable insulation loss; furthermore,
the rate of moisture penetration, which is rela-

< Y2 A -

FIG 1—METHOD OF CONNECTING THE
TWISTED-PAIR LINE TO THE HALF-WAVE
ANTENNA

tively high in this rubber, is further increased by
the cotton braid over each conductor. Since the
braid is in the strong field and is very susceptible
to moisture, considerable surface leakage results
in wet weather. This also gives rise to varying
geometric dimensions and, consequently, unstable
electrical properties. (If there is any doubt about
this, count the number of amateurs with twisted
feeders who are forced off the air during heavy
ruin spells.) On the other hand, the amateur with-
out a covering over his insulation finds that in
very short order the rubber cracks open (some-
times to the point of complete failure of the insu-
lation) and discolors because of oxidation and sun
attack.

During manufacture the copper conductor in
nearly all rubber-insulated wires is given & coating
of tin to prevent the destructive reaction of the
sulphur in the rubber with bare copper, which
rapidly leads to corrosion and soft rubber. This is
especially true of solid conductors. The presence
of the tin coating considerably increases the
copper r.f, resistance, a No. 14 tinned copper wire
being about equivalent to No. 18 bare copper in
effective resistance at radio frequencies.

A NEW DESIGN

Practically all of these foregoing deficiencies
are made more noticeable with increases in power
and frequency, or both, and show themselves
usually in the form of heating and power losses.
These losses are not so apparent in low-power
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and low-frequency rigs. However, overall
efliciency is lacking in any case.

The wires just described were designed to be
used for an entirely.different purpose than an r.f.
transmission line and hence, while perfectly
satisfactory for use in house wiring, are quite
unsatisfactory for amateur feeder systems. To
overcome these difficulties and develop a suitable
as well as economical twisted-pair line the first
problem, naturally, was to find a method by
which the r.f. resistance of the conductor could be
kept at a reasonable value. Accordingly No. 12 B.
& S. solid bare copper wire was selected as a
standard, inasmuch as previous experience had
shown this size to be more than adequate for
amateur transmitting antennas. Tinning this wire
as previously described would increase the r.f.
resistance approximately to that of size 16 B. & S.
wire, 80 instead of the layer of tin & thin, tight
fabric warp was applied directly over the con-
ductor as a separator between the copper and
rubber insulation. This warp has no effect on the
r.f. resistance of the No. 12 conductor, but pre-
vents the destructive reaction of bare copper in
contact with rubber.

The next problem was the choice of a satis-
factory solid insulation that would have low
losses, resist moisture, have good aging properties,
good transmission characteristics, and be able to
give the necessary 72 ohms surge impedance. One
rubber compound in particular was found to
possess these features; namely, a 609 compound
developed especially to meet the stringent specifi-
cations of the U. S. Coast Guard for submarine
telephone cable. Moreover, being designed for
underwater operation, this compound has de-

will withstand several times the voltage used by
high-power amateur transmitters before arcing
through. The increased cost of a line caused by
the use of this special insulation was felt to be
justified by the gain in actual performance and
the ability to withstand
long-time service.

The question - next )
arose of protecting the
rubber from oxidation
and weathering. A braid
applied over each con-
ductor would readily
absorb moisture and,
being in the electrie
field, would change the
initial line properties
considerably. However,
a braid placed over the
two twisted conductors
would be sufficiently
removed from the field
to have a negligible effect on operation. Hence, an
overall cotton braid was placed about the twisted
pair and impregnated to prevent water saturation.
The completed cable was then given a finish such
as is applied to service entrance cables, enhancing
its appearance and permitting the feeder to be
clamped to the side of a house without leaving
traces of wax. Incidentally, clamping the feeder to
a house should in no way impair its operating
characteristics inasmuch as the rubber provides
satisfactory insulation and the field is nearly all
self-contained between wires of the pair. This fea-
ture is not so important as the others, but should
appeal to amateurs fussy about appearances.

The incorporation of these features in a lowly

&///'7/7 »£ potential

Low'r
/ootent/'a/

FIG.
THE LINE SHOULD BE

3—IF POSSIBLE,

COUPLED TO THE
TRANSMITTER TANK
AT A POINT OF LOW
R.F. POTENTIAL
One way of doing this
with a push-pull amplifier
is shown above.

i 1 piece of wire having been accomplished, the
— 002, 202 following average actual measured test re-
/Z;”,‘,’/fg’?/" sults and allowable tolerances were obtained
' for this type of construction:
Va, - —
eqcl(’/%e%t‘fr T B C Surge impedance at 3500 kc.—72 ohms (tolerance plus

FIG. 2—THE FEED LINE MAY BE COUPLED TO
THE TRANSMITTER BY ONE OF SEVERAL
METHODS

The tuned circuit at A should be coupled inductively to
the final amplifier tank coil Capacitive coupling is shown
at B, using a separate tuned circuit for the feeders, and at
C capacitive coupling to the final amplifier tank.

cidedly the best resistance to moisture, being four
or five times better than the usual code insulation.
The dielcetric losses are very near the minimum
for any solid insulation, the dielectric constant at
radio frequencies measuring 2.7. By controlling
the wall thickness of the rubber when applied over
the conductor and separator, the necessary 72-
ohm impedance can be obtained for a twisted
pair. This requisite wall thickness was determined
mathematically, then checked experimentally
and finally measured on the finished cable. Béing
of suitable thickness and quality, the insulation

or minus 5%).

Capacity between wires —.0008 ufd. per 100 ft. of line,
plus or minua 5%.

Dielectric constant of insulation —2.68, plus or minus 5%,

Dielectric strength (puncture voltage between wires) —
Minimum, 25,000 voits.

Moisture absorption of rubber as measured by percent
change in capacity after 30 days in water —Less than 5%.

Attenuation —Less than 1.5 db per 1000 feet of line at
3500 ke., 4.0 db at 7 mc., and 5.2 db at 14 me.

INSTALLATION AND RESULTS

The installation and use of the twisted pair line
is simpler and decidedly more convenient than
that of open-wire lines. For connection to the
antenna (and transmitter end) cut the outer braid
back about 8 or 10 inches with a sharp knife or
razor blade so that the individual wires may be
fanned out to form an equilateral triangle. (See
Fig. 1.) Not only does this fanning provide a

(Continued on page 98)
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e What the League Is Doing o

League Activities, Washington Notes, Board Actions—For Your Information

One of the American radio magazines
Chart recently issued, as a supplement, a

chart of the radio spectrum as as-
signed to services in the United States. On this
chart there were many blank spaces between
4 me. and 6 me. and above 23 mec. which were
marked “unassigned.” Several amateurs have
made inquiry of us about this matter, wondering
why the A.R.R.L. does not move to capture some
of these channels for amateur radio if there is
unassigned territory available.

Included in the F.C.C. regulations is a very
long list of frequencies, being the exact center
frequency of every channel in the radio spectrum.
Opposite each figure appears the name of the
type of station to which it is assigned. Without
exception the frequencies shown on this chart as
“unassigned” are listed by the F.C.C. as avail-
able for ‘‘general communication service.”

In the allocation table of the Madrid treaty
every one of. these frequency bands is assigned
either to fixed stations or mobile stations or to
the two jointly. Moreover, the administrations
of North and Central America reaffirmed this
allocation above 4 mec. even in places where, by
mutual consent, they might have made slight
modifications in it. The United States is therefore
doubly bound to assign these frequencies only to
the fixed or the mobile service and may not per-
mit their use by broadcasting stations, amateurs,
or other generic types of service.

The F.C.C. does not content itself with mak-
ing allocations simply to the fixed service or
mobile service. They have many subdivisions of
these basic types and make their assignments in
such terms as point-to-point, agriculture, geo-
physical, press, emergency, fire, municipal police,
harbor, ship telephone, etc. Until the F.C.C.
makes up its mind to just which detailed classifi-
cation it will allocate certain frequencies in the
United States, in terms of growing needs, it calls
these frequencies available for “general commu-
nication service,” but they may be used only for
the basic type of service designated in the Madrid
regulations. It was this term ‘“‘general communi-
cation service” which the magazine in question
translated as ‘“‘unassigned.”

We’re all interested in more frequencies.
A.R.R.L. would be the first to move for these
frequencies if it were practicable, but we have
been over this ground many times and have in-
vestigated every angle of it. That is why we
concentrate now on Cairo.

The chart to which we refer also showed six-
teen channels within our 3500-4000-kc. band as

available jointly for use by the government, and
some members write to ask whether this is 2 new
development which represents the loss of fre-
quencies. The answer is no. This assignment has
existed for many years past and is shown in the
F.C.C. table of frequencies referred to above as
appearing in the complete F.C.C. rules and regu-
lations—which every amateur ought to possess.
As we have previously reported in QST, sixteen
channels in this band are assigned by executive
order for the use of naval aircraft. They are used
only off-shore, remote from the country. Al-
though the arrangement has been in existence
many years, there has never been the slightest
QRM; in fact, we have never heard of an ama-
tewr who even intercepted any of this corre-
spondence in our band.

A The League continues its drive against
410  4utomobile ignition interference on the
Q RAM ultra-high frequencies and has been

instrumental in stirring up widespread
study of the problem. Primarily its solution re-
quires codperation between many agencies. On
November 14th the first national conference on
interference elimination was held in Rochester
under the auspices of the engineering division of
the Radio Manufacturers Association. A com-
mittee was formed under the chairmanship of
Dr. A. N. Goldsmith to deal with radio interfer~
ence caused by electrical appliances, power dis-
tributing systems, and automobiles. A.R.R.L. is
a member. Already there is widespread realiza-~
tion that something must be done about auto-
mobile interference. We hope for practical results
soon.

Incidentally, at this conference Chief Engineer
C. B. Jolliffe of the F.C.C. remarked that inter-
ference with broadcast reception almost never
comes from amateurs these days and when it

" does il is almost always attributable to faulty

receiver design. Hotcha!

F . We summarize the progress to date
O’elg 7 inour quest for authority to handle
Tra ﬁc third-party messages internationally.

Special arrangements have been
made with Canada, Chile and Peru whereunder
amateurs may exchange, for third parties, mes-
sages that would not normally be sent by any
existing means of electrical communication, and
on which no tolls must be charged. Additional
classes of traffic permitted with Canada were
recited on page 34 of QST for August. The out-
look is excellent for the successful conclusion of
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special arrangements with Mexico and Cuba,
but in each case awaits a pending revision of the
local radio law. Argentina, Australia, British

India, China, Great Britain, Irish Free State and.

the Union of South Africa have refused to agree,
the argument generally being that local regula-
tions do not permit amateurs to handle any com-
munications whatever for third parties. Word is
still awaited from numerous other countries.

We beg to retract as incorrect the statement
published in July QST, page 19, that the Radio
Society of Great Britain, through want of interest
in message-handling, had recommended to their
government that it reject the proposal of the
U. S. The error was caused by misinterpretation
of a letter from R.S.G.B.; we're sorry. The
R.S.G.B. did not recommend to its government
that it decline and is not without interest in the
subject, but ascertained that even if the Post
Office were willing to permit message-handling
by amateurs, the laws of Great Britain forbid it.
They point out that conditions are very different
in Great Britain; a letter reaches practically any
point in the British Isles within 24 hours and most
places in 15 hours, so they do not experience our
great need for rapid communication over great
distances.

o g Several changes have occurred
District recently in the addresses of Radio
Ins pectors Inspectors in Charge of districts.

Note new addresses as follows:
Sixth District, 411 New Post Office Building,
Atlanta. Seventh District, P. O. Box 150, Miami.
Thirteenth District, 207 New U. S. Court House
Building, Portland, Oregon. Sixteenth District,
927 New Post Office Building, St. Paul. Seven-
teenth District, 410 Federal Building, Kansas
City, Mo.

ST, Don’t forget that A.R.R.L. supplies
Q a free QSL forwarding service, main-
Service tained through the loyal cosperation

of some of the fellows. If you have
been on the air recently, there are QSL cards
awaiting you at the office of your QSL Manager,
but it is necessary for you to write for them. A
few simple rules must be complied with. See page
30 of QST for September for the complete dope.
Just this past week we received and transmitted
to the QSL Managers over fifty pounds of foreign
QSL cards, for distribution to the gang—giving
some idea of the splendid service these volunteers
are giving all of us. The QSL Managers say that
many cards are not sent for. You may have some
beauties waiting for you!

'Ph The last meeting of the
one A.R.R.L. Board of Directors
Modulation ivstructed that QST adopt
the editorial policy of urging

the use of low-pass filters to limit ’phone modula-
tion frequencies to about 3000 cycles. Subsequent

study having shown that such a policy would be
contrary to the best interests of amateur radio,
the Board has now rescinded its instructions.
Study has shown that the normal speech com-
ponents of above 3000 cycles make only negli-
gible contribution to interference. The ¢nterfering
side-band components representing audio fre-
quencies above 3000 cycles are mainly the result
of overmodulation, originating chiefly in the r.f.
section of the transmitter, and would not be re-
moved by a device which limited the upper audio
frequencies in the speech amplifier or modulator.
It is the belief of our technical staff that the only
cure for the extensive broadness of ‘phone sta-
tions will be a determination upon the part of the
individual ’phone operator to avoid overmodula-
tion and kindred maladjustments. This inter-
ference caused by overmodulation is generally
prevalent and extremely serious, and greatly
diminishes the usefulness of the amateur 'phone
bands. That is why QST so frequently discusses
the proper adjustment of 'phone transmitters.

. There is a suggestion going the
Ameﬂdmg rounds that the League ought
the Act to propose amendments to the

ommunications Act for the
improvement of the amateur position, in connec-
tion with the study now being made by the F.C.C.
The officials of the League see nothing to be
gained by attempting to write some of our present
privileges into the law, even if it could success-
fully be done. It would be sweet, of course, just
on general principles, to have our frequencies
written into the basic radio law, and we suppose
that is the main idea of the proponents. But it
would be without value so far as concerns fore-
stalling the effect of a change in international
treaty, because a treaty is superior to a statute
and the courts have held in such cases that a
change in treaty automatically amends the con-
trary provisions of domestic law. The F.C.C.
report will relate primarily to moot points on
which no Congressional agreement could be had
at the time the act was passed: broadcasting
quotas for types of stations, policy on clear
channels, competitive wire-radio domestic serv-
ice, mergers, etc.

According to the latest F.C.C. re-
port, the total number of licensed
amateur stations in the United
States on June 30, 1934, was 46,390.
The number at the end of the preceding fiscal
year was 41,555. The net growth is 4,835. The
number of new station licenses issued during the
year was 8,790, but there were 3,955 cancella-
tions, largely through surrender of duplicate
portable licenses. (There are still some 3,000 to
5,000 extra portable licenses outstanding. They
should be surrendered direct to F.C.C. at Wash-
(Continued on page 92)
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Practical Operating Advantages of Low
Temperature-Frequency Coefficient

Crystals

By F. C. Baldwin and S. A. Bokovoy*

widely used for a number of years to control

the frequency of all types of radio trans-
mitters wherever it has been necessary that the
emitted frequency be held within narrow limits.
No simpler, cheaper or more compact form of
control seems to have been developed which can
equal it in performance and dependability. How-
ever, such transmitters, even though crystal-
controlled, may be subject to appreciable fre-
quency shift unless certain conditions intimately
associated with crystal performance are taken
into account. The precautions to be taken, of
course, depend on how far the frequency may be
safely allowed to deviate from the assigned or
desired value. The most exacting case is that of
the crystal-controlled primary frequency stand-
ard in which it is necessary that the frequency be
held continuously within better than one cycle
per million. The most exacting commercial case
is probably that of the broadcast station whose
frequency must at all times be within 50 cycles of
the assigned value.

At one time the amateur transmitter was con-
sidered well controlled if a good Y-cut crystal
was secured and connected between the oscillator
grid and cathode, even though it was at the
mercy of rapidly changing temperatures and the
other ills with which the earlier crystals were
beset. This type has been largely succeeded by
the X-cut plate, which, if somewhat less active
piezo-electrically, is less subject to ‘“‘parasitics”
and other spurious modes of oscillation, and in
addition has but one-third the temperature
coefficient of the Y-cut.

However, due to the ever increasing congestion
of the amateur bands and the contemporary
advance in receiver selectivity (as in the Single-
Signal superheterodyne for example), even the
X-cut crystal without trimmings does not suffice
completely and temperature control has been
adopted in many cases. A reasonably good heat
box and an X-cut crystal will undoubtedly give
frequency stability sufficiently good for most
work, and a well-designed box will yield a control
which is practically perfect. Heat boxes, however,
are non~-grata to the majority of amateurs because
of their bulk and the fact that thermometers and

PIEZO-ELECTRIC quartz crystals have been

troublesome thermostats and relays must be pur-
chased and incorporated. The work of construct-
ing such a box is appreciable, to say nothing of
the cost, and the amount of heating power con-
sumed will be at least 15 watts.

Obviously, the solution for the problem would
be a crystal cut so as to have an extremely low
temperature-frequency coefficient and, at the
same time, to retain all the desirable features of
the conventional X and Y cuts. Such a solution,
however, at first seemed problematical, since it
was generally thought that if a departure were
made from either of the conventional cuts the
crystal so obtained would oscillate but weakly, if
at all. At best, it would probably be temperamen-
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tal and would respond to & multitude of different
frequencies, depending on tuning, loading and
temperature. The authors undertook this problem
and were finally successful in producing a low
temperature-coefficient cut which considerably
exceeded expectations. The temperature coeffi-
cient was practically zero, the activity was good,
and single frequency response was definitely ob-
tained. One characteristic of this cut was that for
a given frequency it was only about 859, as thick
as & Y-cut and 579, as thick as an X-cut crystal.t
Such a plate, while highly desirable for low fre-
quencies, would be somewhat fragile in the upper-
frequency amateur bands.

Further development was carried on and an
optimum cut ultimately discovered which was
even more active piezo-electrically than the first,
and in addition was found to be practically as
thick as an X-cut and about 509, thicker than a
Y-cut of the same frequency. This is designated
the V-cut. The scale diagram of Fig. 1 shows

* Both of Engineering Dept., RCA Victor Co., Camden,
d.

1 The AT-cut crystal described on page 17, October 1934
QST, has the same characteristics,—Ep1ToR.
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graphically the approximate relationship between
the various crystal cuts with respect to relative
thickness and piezo-electric activity or output,
for crystals of the same frequency.

Quantities of these V-cut crystals have now
been ground and supplied for exacting use in
various services. The temperature coefficient can
be held commercially to within 2 cycles per mil-
lion per degree Centigrade change in temperature
between zero degrees and 50 degrees Centigrade.
Actually, however, the change with temperature
averages less than 1 cycle per million and per-
formance is uniform far below freezing and well
above 50 degrees Centigrade. These crystals, in
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contrast to many high-frequency plates, are full
size—approximately one-inch square—which,
together with the increased thickness, definitely
places them in the “power crystal” class. They
can be ground to cover the amateur bands, give
output frequency that is easily doubled and the
actual frequency of each can be precisely meas-
ured and certified to within .005%, as measured
at room temperature. Obviously, such a crystal
may be used for a precise point-calibration of a
frequency meter, since it will hold its original
accuracy indefinitely.

The curves of Fig. 2 give a graphical compari-
son of the frequency shift of average X-, Y- and
V-cut crystals ground for & frequency of exactly
3995 ke. at 25 degrees Centigrade. The X-cut has
a negative coefficient while that of the Y-cut is
positive. The V-cut may be either or both but is
shown arbitrarily as negative. The Y-cut curve is
shown as linear and continuous; but in some
instances, especially if the crystal is improperly
ground, this may not be the case and discrete
discontinuities may occur. The curves show quite
plainly that without temperature control the
frequency of an X- or Y-crystal-controlled trans-
mitter can shift enough as the equipment warms
up to cause annoyance at the receiving end. If
the crystal happens to be operating quite closely
to either end of the band the frequency may
easily shift outside the limit. When doubling from
an 80-meter crystal into the 20-meter ’phone
band, the picture is even more startling as shown
below for the 4th harmonic of crystals ground to
3561 ke. at 25 degrees Centigrade.

A study of these curves shows clearly that X-
or Y-cut crystals not only are unsuitable for op-
eration at the respective extremities of the band

but even may cause trouble unless their fre-
quency is near the center of the band. For exam-
ple, if the crystal temperature rises 20 degrees
Centigrade during the warming-up period, an
initial output frequency of 14 megacycles will
shift as follows, depending on the cut of the

crystal used:
Ycut.........cooovivinn, 21 ke.
X-cub....oviieiiniiiiean. 7 ke.
Veub.....covvvveiiviin... 0.56 ke.

Low coefficient crystals such as the V-cut,
hence, may be of a specified frequency but slightly
within the band for safe operation. Hence, use of
crystals of this type will open up a number of
hitherto unusable traffic lanes near the band
limits.2 The V-cut will definitely hold frequency,
even under adverse conditions, with practically
undetectable variation and in addition will pos-
sess the prime requisites of high activity, freedom
from frequency response other than that desired,
full size, maximum thickness, accurate calibration
and long life.

Even though the nominal frequency of an
X-or Y-cut crystal be sufficiently centered in the
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band to preclude any danger of overstepping,
there is still present the equally objectionable
condition in which the frequency will gradually
drift into a region of interference from other sig-
nals. This will occur even though the room in
which the trapsmitter is housed is held at fairly
uniform temperature, because an appreciable
amount of heat is generated not only by the tubes
and associated equipment but also by the oscillat-
ing crystal itself. Ordinary crystals even in a
practically perfect heat box are not immune to
this latter effect unless operated continuously,
as the heat generated by the crystal itself will
raise the temperature appreciably before the
thermostat takes charge and restores equilibrium.
The low coefficient of the V-cut, however, is effec-
tive whether the temperature rise is produced
from outside or inside of the crystal. The receiver
(Continued on page 92)

? Always with due allowance for the sideband width of
the transmission, of course, For 'phone transmission the car-
rier frequency should be at least 3 kilocycles, and preferably
5 kilocyeles, inside the band limit. For o.w. telegraph trans-

mission it is advisable to allow at least 500 cycles for side
band components resulting from keying.—EDITOR.
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Doublet Receiving Antenna and Bucking
Circuit for Duplex Operation

By Stuart W. Seeley, W8ZC*

HE purpose of this article is to describe

some rather interesting results obtained in

duplex operation at W8ZC with a receiving
doublet located somewhat more than two full
wave lengths away from the 75-meter ’phone
transmitting antenna.

The receiving doublet, each half of which is 58
feet long, runs at right angles to the horizontal
transmitting doublet in an open field. Connected
across its center insulator is one end of the 600-
foot transmission line consisting of Lynch “Giant
Killer” cable. The constants of this cable were
measured and found to be entirely satisfactory for
the job. The surge impedance measured 78.4
ohms and the characteristic impedance 71.6 ohms
at 4000 ke. The voltage efficiency of the entire
600 feet is approximately 269, at 4000 ke. This
means, of course, that the desired signal voltage
applied to the receiver is only about one-fourth of
what it would be without the cable, but the fact
that the local noise voltage is reduced by an aver-
age factor of more than four to one improves the
signal threshold of the entire system to better
than the average value for the old antenna. In
other words, the effective sensitivity

The antenna was put up and the transmission
line strung on a rainy Saturday afternoon. The
coupling unit had already been completed and the
whole arrangement performed beautifully right
from the start. It was found to be possible to copy
signals up to within 9 kilocycles of the trans-
mitter carrier of about 400 watts when not modu-
lating, and to work very satisfactory duplex with
20 kilocycles separation.

Right here it might be well to explain that
while too much duplex operation in any of the
'phone bands would probably cause an intolerable
increase in QRM, because of continuously run-
ning carriers, there are other advantages which
accrue from the ability to listen on the band when
transmitting, When answering a CQ, the call can
in most cases be materially shortened if the other
station is told to “break in’” as soon as you are
heard. If he comes back to someone else, you are
immediately aware of the fact and can stop call-
ing. When trying to carry on a QSO through
heavy QRM, the other ’phone is able to inform
you the instant the interference becomes too
severe. Then when continuing after the QRM has

of the receiver is increased. i‘ 2%" f
No special precautions were used ! o l
in shielding the superhet receiver, -
which incidentally is within 3 feet (4 R
i s i 7o grid of Ist. tube

of the transmitter’s final tank cir- Frra ot Bakelite tube

cuit. However, the input circuit P |« Capper shield can

which connects to the transmission Spatarplote

line was constructed with consider- = ot | By S

able care not only to prevent capac- woung on tuse

ity coupling between the pickup VARIABLE . ,,,,,"’i,,c,,"‘”

coil and the first grid, but also to TUNING R N %’{n c,r:;‘/log.;

maintain as near an exact balance of O CONDENSER ¥ | Rzt L hretd can

capacities as possible between the T (E | Solder £o can

wires of 'the transmission line and . retal shickd avering

ground. The coupling was adjusted — J \ Eransmission //oet/ar

until the voltage rise at the first grid - two or three feat o
3 burns No.20 receiver case

equaled the calculated value for the

secondary, which has a Q of 212 with

a self inductance of 13 microhenries.

This measurement was made using a signal gen-
erator, & vacuum tube voltmeter and a non-induc-
tive 70-ohm resistor for the dummy transmission
line. The inductive reactance of the primary was
insignificant compared to 70 ohms, and therefore
it was not necessary to equalize it with series
condensers. A self-explanatory sketch of the final
unit is shown in Fig. 1.

* 774 Audubon Blvd., Jackson, Mich,

FIG. 1

Boare wound
18 turns per inch.

lifted, you know exactly how much he has re-
ceived and useless repetition is avoided. As a
further example, in cases where the station with
which you are working is being QRM’ed, you are
able to continue your own transmission until the
interference lets up before turning it over to him;
or if it is too distracting to listen to the QRM
while trying to transmit, your receiver’s tuning
((fontinued on prge 82)
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More on Gaseous Voltage Regulators for

Receiver “B” Supplies
By H. A. Robinson, W3LW#

cause of oscillator frequency shift in

superhet receivers.—EDITOR

We forecast that this season will see further concentration on the business of frequency stability in high-
frequency receivers, particularly in a.c.-operated superhets of high selectivity. An important phase of this must
be in voltage stabilization in receiver ‘“B’’ supplies. Soaring and diving oscillator plate voltage, resulting from
line voltage changes and variation in load current with operation of the r.f. gain control, is an all too common
resent designs. Furthering QST’s campaign in this direction, this article
by W3LW gives quantitative practical data on gaseous-type stabilizers, equally applicable to regenerative and

power supply capable of maintaining a really

constant output voltage, unaffected by load
variations and voltage fluctuations of the power
line, has long been met only by the use of “B”’
batteries for the plate supply of receivers, fre-
quency meters, monitors and the like. This re-
quirement of constancy of plate voltage supply
is one of paramount importance in the case of a
high-frequency receiver. In the regenerative type
of receiver, still widely employed both in amateur
and commercial stations, optimum performance

IN AMATEUR practice the necessity fora d.c.

both from the standpoint of sensitivity and

selectivity is obtained only with the regenerative
detector operating within very close limits of the
point of critical regeneration.! This is true for
reception with the detector in both the oscillating
and non-oscillating condition, and to maintain
reception at the peak it is necessary that the “B”’
voltage fluctuation be not more than one or two
tenths of a percent for even the most severe line
fluctuations.

Although numerous regenerative receivers
operating more or less satisfactorily with an un-
regulated a.c. power supply have been developed
and marketed by several radio manufacturing
companies within the past few years, their per-
formance could be greatly improved if a power
supply of more nearly constant voltage were
available.

With the advent of the electron-coupled oscilla-
tor, characterized by the compensating effect of
the screen and plate voltage variation on the
oscillator frequency, the need for a well-regulated
power supply for such an oscillator employed in a
superhet receiver or in a frequency meter or
monitor is less pronounced. However, even with
such an oscillator the frequency is affected to
some extent, und the amplitude of oscillation
changes somewhat with power supply variations.

t Robinson, ‘'Regenerative Detectors,’”” QST, February,
1933.

heterodyne receivers with insufficient oscillator
excitation, the amplitude variation alone may
prove seriously objectionable.

When an electron-coupled oscillator is em-
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ployed as the regenerative detector? the impor-
tance of a well-regulated power supply is not to be

3 Grammer, ‘' Rationalizing the Autodyne,” ¢ST, Janu-
ary, 1933.
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overlooked if optimum performance is desired.
This follows from the fact that when such an os-
cillator is employed as the regenerative detector
for c.w. reception the tube is oscillating feebly
near the point of critical regeneration, and slight
fluctuations of the supply voltage will cause the

[ s "“\
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FIG. 2—THE EQUIVALENT CIRCUIT OF THE
VOLTAGE REGULATOR

E.—Sou;‘itl:e c))f fluctuating voltage (output of rectifier-
ter).

Vr—Voltage across regulator tube.

I—~Supply current to regulator.

I7—Current through regulator tube.

[1—Regulator load current.

Ry—Regulator resistor.

Rr—Load resistor (or equivalent).

T—Valtage regulator tube.

receiver to drop in and out of oscillation just the
same as with the more usual type of regenerative
circuit arrangement.

VOLTAGE REGULATOR TUBES

Now that we have seen the need for a rectified-
a.c. power supply which will maintain substan-
tially constant output voltages irrespective of the
usual power-line voltage fluctuations, let us con-
sider th(_a ways and means of meeting it.

Limiting our problem to that of regulating the
power supply for receiver oscillators or similar
circuits requiring less than 30 milliamperes total
current drain, we find the gaseous-tube
type of regulator by far the most satis-
factory at the present state of the‘art,
when considered from the standpoint
of reliability, compactness and low cost.
The principles upon which such a regu-
lator functions have been clearly ex-
plained in & previous article ® and we

tremely low internal resistance, the resulting
current through the tube being determined by the
external circuit arrangement.

For a number of years there has been available
a tube of this type designated as the 874. The
voltage-current characteristic of a typical tube
is shown in the curve of Fig. 1. Let us now con-
sider some of the problems in designing the most
effective voltage regulator arrangement utilizing
this characteristic.

Because of the low internal resistance of the
gaseous type of regulator tube, a series resistor
(R,) which we shall call the regulator resistor,
should always be employed. The equivalent
circuit arrangement shown schematically in Fig.
2 results. From the simple mathematical analysis
given in the Appendix, it is apparent that for a
given load resistance Ry, it is desirable to have
the regulator resistance as high as possible, which
implies working the regulator tube at as low a
value of tube current as will permit its operation
for the range of voltage fluctuation desired. This
normal operating current can be read from the
tube characteristic. Typical examples will be
given later. It is important to note that in order

.to have the voltage regulator tube function at all,

the voltage of the source Eg (filter output) must
be greater than the starting or ionization voltage

- for the particular tube employed.

A NEON LAMP VOLTAGE REGULATOR

The versatile little neon lamp can be readily
modified to function as a voltage regulator. The
modification consists merely of removing the
limiting resistor found inside the base. Slightly
heating the base over a low gas flame and twisting
it with pliers will loosen the cement. After the

VAV

i

will but briefly review them here.
When a d.c. voltage is impressed
between two electrodes in a glass or
other enclosure containing a small
quantity of gas at low pressure, no
appreciable current passes unless the
voltage is greater than the ionization
potential for the gas employed. Once
ionization takes place, accompanied by
a characteristic glow, the voltage across
the tube remains practically constant at
a value somewhat lower than the starting poten-
tial, for a considerable variation in current through
the tube. The regulator tube thus functions as a
device with a constant back e.m.f. and an ex-

8 Dekker and Keeman, **Stabilized ‘B’ Supply for A.C.
Receivers,'” ST, October, 1932.
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FIG. 4—APPLICATION OF THE VOLTAGE REGULATOR TO
REGENERATIVE DETECTORS, A BEING A TRIODE CIRCUIT

AND B FOR A SCREEN-GRID TUBE

Vo is the voltafe across the regulator tube and Iy, the regulated
load current, as al

so shown in Fig. 2.

resistor has been removed the lamp may be

mounted by cementing it on a tube base or other

holder, taking care to mark the leads connecting

to the internal elements. The characteristic curve

of Fig. 3 was obtained with a G.E. Y4-watt type
(Continued on page 84)
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One Ham's Journe:y e

graph below. No, this isn’t a station
description, but—take a look, anyway.

Very neat, isn’t it? That massive S.S. receiver
reposing so competently on the operating table,
not, to mention the monitor beside it—the trans-
mitter, all enclosed and workmanlike, on the
cabinet at the right—the complete portable sta-
tion in natural wood near the center—don’t you
envy the craftsmanship they represent?

That picture, a few facts, and we’re ready for
the story. Here are the facts: The complete sta-
tion, from start to finish, both
transmitters and receivers—wind-
ing coils, winding transformers, al-
tering variable condensers, down to
the last detail—was built by its
owner and operator, Thomas A.
Benham, W3DD, of Ardmore,
Pennsylvania. And—Tom Benham
hasg been totally blind for the past
eighteen years!

Here is the story:

Thomas A. Benham was born at
Hartford, Conn., on December 30,
1914. At two years of age he con-
tracted whooping cough, which,
together with a tonsil complica-
tion, left an arthritic condition
eventually resulting in loss of sight.

He attended the Western Penn-
sylvania Ipstitution for the Blind
at Pittsburgh until 1926, at which
time his family moved to Philadelphia and he
transferred to the Blind Institution at Over-
book. In 1933 he entered the Lower Merion High
School at Ardmore, Pa., and this fall he was
admitted to Haverford College.

His first contact with radio as a hobby came
about five years ago during a long convalescence
from an attack of grippe, and progressed through
the usual evolution from a one-tube affair to the
present outfit.

TAKE 4 look at the station in the photo-

THOMAS A. BENHAM,
W3DD

combination mixer and oscillator, followed by
the conventional if., second detector and ec.w.
oseillator circuits, with a 2A5 audio and 80
rectifier.

The entire station is operated from a row of
toggle switches, inset into the desk top. The
portable outfit contains a complete station, in-
cluding power supply and loudspeaker. The trans-
mitter consists of a 47 crystal oscillator and ’10
amplifier; the receiver is a tuned r.f. set using two
58’8, a 56, and a 2A5.

In the face of that performance, what ham can
protest that his obstacles are too
great to overcome? In W3DD’s
own words, “All the work of con-
struction . . . was done as a matter
of education as well as of expedi-
ency, for only in this way could
practical knowledge of principles
and construction be obtained.”

Perhaps this evidence of the pos-
sibility of overcoming handicaps
not .common to the average ama-
teur may encourage some other
fellow when the disappointments
get piled too high on the ol’ hook.
We hope so. -—C. B. D.

Stra X

WOALO has been getting excel-
lent results with the spark-coil
plate supply described by WIFJV
in June, 1932, QST, using a BH type rectifier
instead of the 01-A’s. The BH tubes must
be “broken in,” however, by operating at low
voltage at first, otherwise they're likely to give
trouble. W9ALO starts out with only four
to six volts on the coils and loosens the vibrator
tension. The output will be low at first but after
a few hours’ operation the full 12 volts may be
used. =

‘The transmitter at W3DD consists
of a crystal oscillator stage using a
type 47 tube, a buffer with an 865,
and an amplifier stage employing a
203-A with 1000 volts on the plate.
It operates on 3.5, 7 and 14 me., and
has been heard in all continents on 7
me. and in Europe on 3.5 mec. The
operating desk carries a monitor, re-
ceiver, and loud speaker. The receiver
is a Single Signal superheterodyne,
incorporating a 58 r.f. stage, 2A7

W3DD

From left to vight, monitor, receiver, loud-
speaker, portable rig, and transmitter
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MANY a man has gone from hamdom to the
Navy. Lt.-Comdr. Wm. Justice Lee, how-
ever, served in the Naval Reserve Flying Corps
during the war, and en-
tered hamdom in 1920
with 41U on 200 meters.
In 1922, famed 4XE
was built and in-
stalled at Jacksonville,
Fla., in codperation with
Lieut. John C. Cooper.
From it, the first north-
south communication on
20 meters was estab-
lished with John Rein-
artz, W1QP. Later, from
Winter Park, 'phone
work was done with Australia and New Zealand
in 1924. In 1926, Lt.-Comdr. Lee organized
Florida’s NCR. unit, establishing the first Naval
Reserve control station, NRRG, now NDL. In
1929 he was ordered to
Washington to organize
and train the NCR on a
national basis. Since that
time, this organization
has developed into a
large and efficient group
of more than 5000 offi-
cers and men, owning
and operating 2000 li-
censed amateur stations
and 32 N. R. control
Stations—a splendid or-
ganization toward which
the eyes of many nations of the world are turned
in envy and emulation.

WHEN a harassed schoolmarm grasped Walt
Colpus firmly by the collar and the seat of
father’s built-over trousers and summarily gradu-
ated him in the middle of a semester, he set out to
do his own educating. The process was compli-
cuted in 1923 when he became ill with an obscure
disease which confined him to a wheel chair until
three years ago. Fortunately, the ham virus had
inoculated him long before the other, and in the
intervening years W8BRS has grown to an envi-
able status in the amateur world. Secretary and
co-founder of the Chair Warmer’s Club, that en-
thusiastic band of shut-in hams, some time
0O.R.8., A AR.S, and 0.0. (until he made the
sad mistake of “calling”’ & highly vindictive and
sarcastic YL), Walt now spends most of his time
rag-chewing and playing with the new gear that

decorates QST"s pages each month. It all goes to
show what a swell guy can do with such a swell
mode of “vocational theraphy’-—as the pill-
rollers have it.

L. “PAT” PATTERSON, W4WS, was a
* Michigan lad who went to Cuba in 1904
a8 irrigation engineer. After remaining there for
eight years, he went to Burma, British India, as
field engineer for the Burma Oil Co. In 1914 he
was sent to lower Burma by the British govern-
ment to mine tungsten. Then he was made
manager of the Thabaleik tin mines, near the
frontier of Siam, remaining there until 1923 when
he returned to the U. S. A. because of poor health.
The radio bug bit in 1926, but it was not until
1929 that the well-known 3500-ke. ‘phone rig
went on the air. For the past four years W4WS
has been the Master Oscillator (president) of
the Florida ‘phone gang, organized as the
“Knights of the Kilocycles,” having charge of the
meetings held each Sun-
day at 8 a.m. over the
air. Pat is also alternate
net control for the Flor-
ida Army ’phone net, as
well as O.P.S.,, 0.B.S,,
and R.M. His business,
as well as his hobby, is
radio. Just to guarantee
his amateur status, he
likes to do a bit of fishing
on the side—and hisCQ’s
sure bring ’em in!

. FHIS man Molinari, in common with so many

of the California lads, has been a high-power
man almost from the beginning. He opened up
6AWT in 1921, after five years of procrastination,
with four VT2’s in & ’phone-c.w. set. The list then
reads 202, 203, 204, a pair of them, alone 2044,
and then a homemade water-cooled tube. It was
this rig that won him the
Hoover Cup in 1924.
After that honor, interest
dropped off somewhat
until 1931, when a pair
of 212D’s were impressed
into service in a new lo-
cation. It was with this
rig, and later with a pair
of 204A’s, that the cur-
rent fame of W6AWT
wasg earned. That fame
is now world-wide.
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Shootin’ the Works

I Learn About Hits And Klinks
By Lawrence E. Hauck, W9CYY *

TURNED to the “Stray’’ on page 76, Decem-
I ber QST. “Whazis? Whazis?”’ I ask myself.

Some sordid soul has suggested a new way
to drill window glass to pass feeder wires through.
Sort of a Dillinger scheme; plug the pane with a
.22 slug or use lil’ brother’s BB gun! It is claimed
the shot will plunk a smooth quarter-inch hole
just made to order for Zepp feeders.

“Zounds!” T exclaim, *“this is the process just
made for a lazy ham like I am!’’ I have heard the
ancient legend how the Ozark hill-billies plant
their cornfields on the mountainside, with a ten-
gauge shotgun loaded with kernels. The planting
act being done from the front doorstep! Now
here is the same thing, only different—this
shootin’ act beats the old drill and turpentine
formula by a mile. Look out, you window glass!
I decide henceforth to run my feeders through
the pane instead of through the hand-carved
window sill.

Accordingly I take down the old bolt-action
.22 and load up. Now make no mistake, I’'m no
Tom Mix, but I am considered a fairly handy
fellow with shootin’ irons. Therefore I grab a cake
of that pink body-odor soap and mark a pair of
crosses about eight inches apart—the marks, as
you have guessed, to be the spots where the
feeders enter. So far, so good. Now comes the
shot that is heard around the block. Klank! I
cut loose from across the shack and let her have
it.

Do I get the quarter-inch hole neatly drilled
out for said feeder? Brother hams I cannot de-
ceive ye—I do not! I get instead a handsome
brocaded cupid’s bow—something like those lips
of Betty Boop, just before breaking into oscula-
tion. Small pieces of glass tinkle to the floor.
Well, that operation was no success! Therefore
I take up the kid’s BB shooter, thinking perhaps
a .22 has too much output. I bear down on the
other cross-mark and let the BB gun burp forth.
Plink! This time I get something in the window
that resembles an angry boil; or is it an indignant
carbuncle? I decide to press the muzzle closer and
ream out the perforation to take No. 12 wire.

Crack! And now a five-pointed star in the .

window pane and a hole big enough to 'run
through a plate lead for WLW’s biggest bottle!
“Aw nertz!” I growl in disgust, “since the old
pane is ruined I may as well practice on it.”
I fire a volley from the air rifle and cut designs
and didos in that pane. Then I pick up the .22
#435 Kast 4th Street, Newton, Kansas.

and cut my initials in glass. But nowhere do I get
the quarter-inch hole to take the Zepp feeder.
Instead, the pane now looks like a jig-saw puzzle
that some drunk has pieced! I determine to finish
it outright and grab up my faithful twelve-gauge
shot gun. Just as I'm in the act of calling CQ on
the trigger, the wife grabs me by the back of the
neck. In the excitement I lose my aim and shoot
too high. Blooie! I hit just above the top of the
window and take out a brand-new porthole, six
inches across, making the lath and plaster fly in
all directions.

“Say, you lunatic, you inebriate—just what
in the blankity blank do you think you’re do-
ing?”’ she hollers at me through the smoke and
flame.

“Why now. sweetheart, I'm cutting a hole in
the window for my antenna—it’s in QST, honest
it is—"

“Yeah, and just look what’s in this—"’ she
comes back at me as the smoke clears. I look at
what she is holding up for me to gaze upon. It is,
or rather it was, a pair of those pink silken things
they call—oh well, you know!

“Can’talady hangupher lingerie on the clothes-
line without some lame-brained radio nut shoot-
ing holes in them?”

I gasp in dismay and right well may I gasp—
for the posterior of those dainty things looks like
a ten-dollar punch board. Daylight is gleaming
through them where once was woven silk, I fall
back and stifle a ery of utter chagrin and despair.
T realize the garment has hung in a direct line
of fire from my shack. I also realize my bullets
have cut many a perforation in those lovely
articles of ferninine wearing apparel!

Then I remember the final instructions in
QST. Something in the procedure I had failed to
heed—. It cautioned, “Be sure to have a good
back-stop!”

Knowing that to argue with a woman like my
wife, whose temper can at times reach 350 mils,
would be folly, I sadly and reluctantly dig down
into my jeans and bring forth the price of new
‘“whatchamaycallits’! I then solemnly resolve to
bring my feeder wires down the chimney!

e Strays ¥

“High Power Cement’’ makes a swell stickum
for repairing ceramic standoffs cracked by putting
on too much elbow grease when tightening the
sCrews. —W3AAJ
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Better Crystal Stability Without a-

Heater Oven
More Accurate Control of Frequency Easily Obtainable

By Everett L. Dillard, W9BKO*

erystal-controlled transmitters it is impor-

tant that both the receiver and transmitter
be a8 constant in frequency as possible. The ama-
teur is not assigned a definite operating frequency,
a8 is the commercial radio station, but is per-
mitted to choose any frequency desired so long as
he stays within amateur-band frequency limits.
Hence he is not confined to maintaining his trans-
mitter to within a very narrow tolerance limit of a
predetermined frequency, but is concerned
primarily with maintaining any chosen frequency
as constant as possible over short periods of time.

We now can have good frequency stability in
our receivers due to the adoption of electron-
coupled oscillators in our ‘‘aupers” and their use
has practically eliminated the necessity of fre-
quently retuning the receiver itself even in our 7-
and 14-megacycle bands. This is especially true if
the receiver is allowed to warm up over a few
minutes time before using and where the receiver
is operated in a room not subject to too-sudden or
violent fluctuations in room temperature.

Now, with crystal-controlled transmitters it
would seem, even on our higher frequency ama-
teur bands, that a pre-adjusted setting of the
receiver should be sufficient to warrant good
reception over a considerable period of time with-~
out the necessity of retuning the receiver due to
frequency drift of either the receiver or the trans-
mitter. But, if we will tune our receiver to differ-
ent stations—especially in the 14-me. band—we
will find that some signals will stay tuned in over
long periods of time with the same audio-fre-
quency heterodyne note and yet others will
‘““creep”’ so far in frequency within the first few
minutes of transmission that if the receiver ad-
justment is left untouched the beat note will
climb past audibility.

Certainly, then, there is something radically
wrong with some of the crystal-controlled trans-
mitters. What is the cause of the trouble and
what is the remedy for it? Will operation of the
crystal in a constant temperature oven invariably
solve the problem? The answer is, “No.” The ac-
tual truth of the matter is that rarely, if ever, will
a heater oven improve the frequency stability of a
transmitter when the basic trouble lies in the all too
common faull of overloading the crystal.

Excessive plate voltage on the crystal oscillator

* 433 East Gregory Blvd., Kansas City, Mo.

IN THIS day of Single-Signal receivers and

tube and working the crystal at its hardest by
tuning the tank circuit of the oscillator to the
point of maximum excitation (lowest plate mil-
liammeter dip) results in the crystal itself generat-
ing heat, which heat, because of the temperature
coefficient of the quartz, causes the operating fre-
quency to drift either lower or higher than the
initial frequency—the direction of frequency
shift depending upon whether the crystal is an
X- or Y-cut. Where the crystal is worked exces-
gively it is not unusual to have this temperature

_Connection o
»~ ypper electrode

 Heat
distrybuting
Bloc.

FIG. 1—CONSTRUCTION OF THE CRYSTAL
MOUNTING, WHICH MAY BE ROUND OR SQUARE

It is important that the electrode surfaces contacting
the crystal be perfectly flat.

change amount to several degrees Centigrade
above that of the normal operating room tem-
perature. This change of operating temperature
of the crystal is always most noticeable during the
first few minutes of transmission, as it will later
stabilize itself if the oscillator circuit is kept in
continuous operation.

Thus, it can be seen that even to place our
crystal in an excellent constant temperature oven
and yet to continue to overload or improperly
adjust our tuning only results in a repetition of
the results we had before; the heat generated in
the crystal itself will cause the crystal tempera-
ture to rise above that of the oven and a change
of frequency is inevitable.

Ordinary room temperatures remain fairly con-
stant over considerable periods of time, and even
though there is a wide change in temperature
over a twenty-four-hour period such changes in
temperature generally take place slowly. Room
temperature is sufficiently stable (uniess the

(Continued on page 74)
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Progress on the Ultra-High Frequencies

The New York-Boston Path Conquered; 75 Miles Spanned on 224 Mc.:
Further Notes on DX Working

By Ross A. Hull*

mec. and above. With interest and activity

running high in many parts of the country,
links are being established over distances which
would have been considered outlandish a few
months ago. Back in August we were quite pre-
pared to be obliged to admit that 100-mile back-
yard to backyard working on 56 me. with
directive antennas was a mere freak; something
that would be possible only once in a blue moon.
At this stage, with almost four months of un-
broken nightly observation behind us, much
strength has been added to our conviction that
the ultra-high~frequency directive antenna is here
to stay; that with its aid long indirect-path work-
ing will become the general thing.

THE unexpected continues to happen on §6

W2CUzZ AND W2IN HIT BOSTON

But before we go too far off the deep end, let’s
pop the month’s highlight. On November 21st
and 22d, W2JN, Montclair, N. J., and W2CUZ,
Yonkers, N. Y., did the impossible. Using direc-
tive antennas and normal medium-powered 56-
me. transmitters they poked their signals into
Boston and beyond without calling for the help
of airplanes or mountain tops at either end.
Harold Turner, Reading, Mass.; W1GCU, Wal-
tham and W1BZQ, Arlington were among those
reporting the second district signals. It is already
obvious that this sort of thing is now only possi-
ble under excellent atmospheric conditions but it
is work having the greatest significance. Surely
it is only a matter of a week or two before two-
way contact is had over this 190-mile path.

THE NEW YORK-HARTFORD LINK

Contact between Hartford and the New York
area has proved rather disappointingly unreliable
in comparison with the Boston-Hartford path.
During the month, only four really good nights
have been had. On these occasions, with signals
banging up to R8, a very fine time was had by all.
Strangely, the only signals so far heard at W1AL
(the three of them contacted) are W2AG,
W2CUZ and W2JN. The most thorough possible
search has failed to reveal any other second dis-
trict signals, even under the best conditions. One
possible explanation of the relatively poor work
on this circuit is that AL’s location is a very
unsatisfactory one for transmission to the south

* Associate Editor, QST.

west. Another is that Al/s fixed-angle directive
antenna, while directive towards Boston, has its
other face pointed considerably north of the
populous New York and New Jersey areas. A
new antenna at AL and the establishment of
many new directive rigs in the New York area
will soon give us new thoughts on the subject.

UP BOSTON WAY

Communication between Boston and Hartford
on 56 me. has continued well into it fourth month
without any very marked change in character.

Jood periods still follow the bad ones at intervals
of a few days and just as we decide that things are
flattening out for the winter, along come a couple
of “whiz”’ nights with transmission attenuation
80 close to zero that almost the whole Boston ham
population is dumped in our lap. The operators
at W1AL continue to take “tricks’” every morn-
ing and night and the enormous wad of data is
being given continuous study in the effort to
discover the actual atmospheric conditions re-
quired for good transmission and the exact man-
ner in which the waves are bent. Since this work is
to be continued throughout the winter, AL has
been thoroughly revamped and refitted. The
“long lines” controlled 224-mec. (114-meter)
transmitter (fitted with a pair of W.E. 304-A
tubes) now has a companion transmitter on 112
me. (214 meters). The new one has a pair of
800’s with a quarter-wave resonant-line grid
circuit. The original 56-mec. transmitter has also
had its share of treatment. A pair of 2}4-inch di-
ameter tubes arranged as a resonant line now con-
stitute its frequency control element. 1t is hoped
that space considerations will allow a descrip-
tion of these three transmitters in an early QST.

224-MC. WORKING
The one 224-mec. (114{-meter) highlight that we
know anything about is a duplex contact be-
tween WIAL and W9BOE, portable, on Mt.
Wachusetts, Mass., the distance being approxi-
mately 75 miles. Transmission at AL was on 224
mec. while W9BOE talked on 56 me. WOBOE, by
the way, is the station of H. Selvidge who is
doing the work at WIFQV (illustrated Ilast
month). Selvidge braved thick soupy fog and
rain to make the trip to Wachusetts with his
224-me. receiver and directive antenna and the

(Continued on page 80)
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Cutting Quartz Crystal Plates

The Practical Method and Equipment
for X and Y Cuts

By Ivan H. Loucks, WOON*

manufacture of piezo-oscillators for radio
use sre obtained from Brazil, Madagas-
car, Japan, and some parts of the United
States, Brazil being the principal source of supply
of large crystals. These crystals are hexagonal in
shape, and when in their true form have an apex
at each end. The methods of mining and also the
process of growing are such, however, that the
crystals when received in this country are rarely
of ideal form but usually have only one apex, and
even that apex and the sides are very irregular.
The usual crystal which we may hope to cut
into blanks may be shown in its ideal form by
Fig. 1a. In this crystal the optical axis is parallel
to an imaginary line ZZ which is drawn between
the two apexes of the crystal and parallel to the
true sides. This optical axis is called the Z axis
and will be referred to as such whenever later
mentioned in this article.

QUARTZ crystals which are suitable for the

Zz

FIG. 1—DRAWING OF AN IDEAL (c)
QUARTZ CRYSTAL SHOWING LOCA-
TION OF AXES AND ORIENTATION

OF “X* AND “Y” CUTS

Two types of so-called electrical and mechani-
cal axes of the crystal are of importance when
considering its use for radio purposes. These
axes, which are called the X and Y axes, are all in
planes perpendicular to the Z axis and at multi-
ples of 30 degrees to each other, as shown in
Fig. 1b. The Y axes are always perpendicular to
two faces of the crystal and 60 degrees from each
other, while the X axes are always at 30 or 90
degrees with a ¥ axis and are parallel to a face of
the crystal. In an ideal crystal the X axes would
be parallel to the diagonals of the crystal as well.

¢ U. 8. Radio Inspector, 222 West Ninth St., Grand Is-
land, Neb.

CUTTING THE CRYSTAL

The process of cutting X- and Y-cut blanks or
plates from the raw crystal consists primarily of
two steps. The crystal is first cut into sections of
the proper thickness, the cuts being made directly
across (perpendicular to) the Z axis as shown in
Fig. le, and then the blanks are cut from these
sections, at the proper angles with the axes, a8
shown in the top views of Fig. 1d and le. The
portion of the crystal from which the blanks are
cut is unimportant provided that the cuts are
made at the proper angle with the axes. This is
demonstrated in Fig. 1f, the only requirement of
the cuts being that the faces of an X-cut plate
must be perpendicular to an X axis and parallel
to a Y axis and also the Z axis. Similarly, a Y-cut
plate must have its faces perpendicular to & ¥
axis and parallel to an X axis and the Z axis.

The problem of cutting the crystal directly

across the Z axis to secure the proper

section of Fig. lc often is somewhat
complicated by the fact that the
crystal is far from ideal in shape,
vy more often being shaped as shown in
Fig. 2. If the crystal has enough regular
sides it may, of course, be cut squarely
across these sidesand therefore square-
ly across the Z axis; but if it is irregu-
lar, use must be made of the “‘growth
lines” or “steps” in the faces to deter-
mine the cut. One of the peculiarities
of the crystalline structure is that
these steps always are squarely across
the line of the true faces, so it is only
necessary to make the cuts parallel to
these “steps” to have them perpen-
dicular to the Z axis. A section of the crystal
of Fig. 2 thus secured will be similar in appear-
ance to Fig. 3, and the X-cut and Y-cut plates
can be taken from it as shown.

THE MUCK BAW

The equipment set-up and method of making
these cuts through the quartz is shown in Fig. 4.
This cutting rig was constructed by W9IGF and
the author nearly two years ago for cutting
IGF’s quartz, and has proved to be very satis-
factory. The cutting saw is & disc of hard-drawn
copper running in a tank of water and carborun-
dum. The crystal is mounted so that it rides on
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the top of the disc and feeds down by its own
weight as it is cut. This is accomplished by
clamping the crystal to a hinged board which is
carefully mounted so that its swing is exactly in
line with the disc.

The process of lining-up the crystal and the
disc so that the cut will be made exactly as
desired calls for extreme accuracy and care in
adjustment of the cutting rig. The first require-
ment is that the disc run true, without any
“wobble or bumpiness.” It is then necessary to
line up the hinge of the rig to be exactly parallel
to the shaft of the disc, so that the ‘“bed” will
swing exactly in line with the disc and not at an
angle to it. The hinge also must be tightly fitted
to prevent “wobble” of the ‘“bed,” and the “bed”’
itself must be a perfectly straight piece and square
with the disc when touching it. It may be neces-
sary to ream the hinge and use an oversize pin to
secure the necessary rigidity.

SETTING UP THE CRYSTAL FOR CUTTING

When the rig is completely lined up and ready
for use, the next step is to mount the crystal for
the cut. The point on the bed at which the disc
touches when in the extreme position is marked
50 that the point at which the cut will come will
be known. The bed is then removed from the rig
and the crystal clamped to it in such position
that the cut will come at the desired point and

&
LT

FIG. 2——CRYSTALS IN THE ROUGH USUALLY
DEPART CONSIDERABLY FROM THE IDEAL
HEXAGONAL FORM

‘This drawing illustrates the growth lines of “‘steps”’
characteristic of raw crystats.

will go through the crystal at the correct angle.
The cuts which are made to secure the sections
similar to the one of Fig. 3 are the hardest to set
up, since it i8 necessary to set the crystal at an
angle with the “bed” rather than flat on it,
except in the case of crystals having one or more
perfect sides. To do this, it is necessary to block
up the crystal until the “steps” are all in planes
which are perpendicular to the “bed,” and then
to turn it to the point at which the cut across it
will be parallel to the same steps. It is also
advisable to set the crystal up on spacers slightly
away from the “bed,” regardless of other con-
ditions, so that the disc can cut clear through
withouti cutting into the “bed.”

After the crystal is properly set in position and
solidly clamped, it should be completely im-
bedded in plaster-of-Paris as a further aid to
holding it properly and to prevent chipping of

the cdges by the disc. This plaster-of-Paris
should also be fastened to the ‘“bed” so that the
part of the crystal which is cut off will not fall.
The plaster-of-Paris can be made to harden

CRYSTAL CUTTING RIG BUILT BY THE AUTHOR
AND WOIGF

d The working drawing of Fig. 4 shows the constructional
etails.

almost immediately by the addition of a slight
amount of common table salt just before mixing.
As soon a8 it is hard, the “bed” can be replaced
in the rig with the crystal in position, riding on
the top of the disc ready for the cut.

MAKING THE CUT

The cutting compound for filling the tank into
which the disc dips should now be mixed up. This
compound is a mixture of carborundum and
water of the consistency of thick mud, and will
need careful watching during the cutting opera-
tion to prevent its hardening. The grade of
carborundum best suited to this purpose is about
No. 160 Aloxite, but nearly any grade between
No. 100 and No. 600 may be used. The coarser
grades have a greater tendency to chip the erystal
and to wear away more material, but they also
break down or wear out sooner, while the finer
grades, which last longer, do not cut as rapidly.
However, nearly any of them can be used.

The disc should not turn faster than about 500
r.p.m., since greater speeds tend to throw off too
much of the cutting compound. The disc should
turn as rapidly as is feasible, however, for the
sake of specding the cut. For this purpose it is
advisable to use stepped pulleys on the drive
shaft, so that the best speed under the individual
conditions may be chosen. The disc should rotate
away from the hinge, both to prevent—or at
least reduce—chatter and to confine the splashed
material to the inside of the rig. It is advisable to
provide splash guards on both sides of the disc
and on both edges in line with the dise, and also
to set the tank in a larger pan to catch the
splashed mixture. 1t is also advisable to provide
splash guards between the disc and the bearings
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of the shaft carrying the dise, since it is very
important that no carborundum get into the
bearings. ’

The. thickness of the crystal sections is of
course dependent upon the size of the desired
finished plates. A recommended minimum size
for amateur use is !4 by 34 inches. A width of
34 inches is recommended unless crystals for
direct operation on forty meters are desired, in

X-Cut

FIG. 3—A SECTION OF CRYSTAL CUT FROM A
PIECE OF RAW QUARTZ SIMILAR TO THAT OF
FIG. 2

This drawing also shows the way in which the blanks
are cut from a crystal section.

which case the width of the cut should be some-
what greater (1 inch). The amount by which the
erystal must be set along on the bed each time to
secure sections of this width is slightly more, of
course. The allowance for wear and for the thick-~
ness of the cutting disc will be about 345-inch
if No. 16 copper is used for the disc. This thick-
ness of copper is recommended for making the
larger cuts, being a practical compromise be-
tween having material heavy enough for the
purpose and not having it so heavy as to waste
too much quartz.

THE ‘“‘BLANK’’ PLATES
In slicing the plates from sections such as
indicated in Fig. 3, a somewhat thinner disc may
be used; it is possible to use No. 20 hard-drawn
copper to advantage. The process of cutting
these plates is very similar to that of cutting the

I

- Hirge

Back-plote
and d/once

FIG. 4—THE CRYSTAL-CUTTING RIG OR
“MUCK SAW”

The “‘muck-saw,” a rotating disc of copper, dips into a
tank holding the abrasive mixture which does the actual
cutting. The weight of the crystal and hinged ‘‘bed”’
supplies all the pressure needed.

larger sections. If the sections were cut accurately
across the Z axis, it is only necessary to line up
the section so as to cut across the desired X or ¥’
axis and to mount the section fiat with the “hed.”
The cut automatically will be along the Z axis if
this is done. Once a section is set up properly on
the bed, several slices may be made from it with-

out moving it, by the expedient of moving the
shaft of the disc along through its bearings. The
amount of this set-over is the same as the amount
by which the crystal should be moved if the disc
were left alone, and is equal to the desired thick-
pess of the plates plus the proper allowance for
the thickness of the cut.

In cutting plates or blanks for amateur use, a
thickness of a little more than one-eighth inch is
convenient. This can be varied with the acquisi-
tion of cutting experience and with a definite
determination of the desired finished thickness of
the plate. The allowance for the thickness of the
cut, when using No. 20 hard-drawn copper for the
dise, should be slightly over ¥4g inch. The total
set-over each time, therefore, will be about 7§s
inches.

The slices obtained by this operation will be
similar to the one sketched in Fig. 5a, and will
still require trimming to the final size. If cut
from a 3j-inch thick section, and if blanks 1%-
by 34-inch are desired, the plates may be cut

(C)§ é

FIG. 5—EVOILUTION OF THE ROUGH BLANK
FROM A SLICE CUT FROM THE CRYSTAL SEC-
TION OF FIG. 3

crosswise into piece l4-inch long by clamping
them to the “bed” of the cutting rig again and
cutting with the disc. This is an easy operation
and requires very little time, although the slices
ure now very thin and must be handled with care.
The ends of the slices will also need squaring in
some cases to eliminate irregularities on the out~
side of the crystal. The blanks made from the
slice of Fig. 5a are shown in 5b, while one of these
blanks is shown in 5¢ ready to be ground to the
desired frequency. The edges of this blank have
been beveled and the corners have been slightly
rounded to eliminate any trace of chipping which
may have occurred. This beveling and rounding
of the corners is done by holding the blank in the
fingers against the side of the cutting disc while
it is running, and allowing the compound to wear
away the cdges and corners as desired. Steady
nerves and fingers are required for this job, or the
fingers will be ground away as well.

KpITOR’S NOTE: The process of grinding
the blanks into fintshed oscillating crystals
of the frequency destred unll be described by
the author in another article to appear in an
early issue.
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Bureau of Standards Extends Standard
Frequency Service
WWYV to Transmit Twice Weekly on 5, 10 and 15 Mc,,

Commencing February Ist

HE National Bureau of Standards an-
nounces changes in its schedule of standard
frequency emissions from its station WWV,
Beltsville, Md., near Washington, D. C. The
changes will substantially increase the service
available to transmitting stations for adjusting
their transmitters to exact frequency, and to the
public for calibrating frequency standards and
transmitting and receiving apparatus.
The emissions will be on two days a week in-
stead of one day as formerly, and will be on the
three frequencies: 5000, 10,000, 15,000 kilo-

at all times better than a part in five million.
From any of them, using the method of harmon-
ics, any frequency may be checked. Information
on how to receive and utilize the signals is given
in a pamphlet obtainable on request addressed
to National Bureau of Standards, Washington,
D. C

The Bureau desires to receive reports on recep-
tion of these emissions, especially because radio
transmission phenomena change with the season
of the year. The data desired are approximate

cycles per second, instead of the single fre-
quency of 5000 ke. The changes are the result
of experimental emissions made by the Bu-
reau on 10,000 and 15,000 ke., with the aid
of a large number of organizations and per-
sons who observed the received signals at
various places. These tests showed that serv-
ice could be rendered at all distances in the
daytime by the use of the three frequencies.
With the use of 5000 ke. alone it was nec-
essary to have emissions at night in order
to give service at distances greater than a
few hundred miles from Washington. With the
use of the three frequencies no night emissions
will be necessary.

Of the emissions now scheduled, those on 5000
ke. are particularly useful at distances within a
few hundred miles from Washington, those on
10,000 ke. are useful for the rest of the United
States, and those on 15,000 ke. are useful in the
United States and other parts of the world as well.

THE NEW SCHEDULES

Beginning February 1, 1935, and continuing
each Tuesday and Friday thereafter {(except
legal holidays) until further notice, three fre-
quencies will be transmitted as follows: noon to
1:00 p.m., Eastern Standard Time, 15,000 ke.;
1:15 to 2:15 p.m., 10,000 ke.; 2:30 to 3:30 p.m.,
5000 ke.

The emissions consist mainly of continuous,
unkeyed carrier frequency, giving a continuous
tone in the ‘phones when received with an oscil-
lating receiving set. For the first five minutes the
general call (CQ de WWYV) and the announcement
of the frequency are transmitted. The frequency
and the call letters of the station (WWYV) are
given every ten minutes thereafter.

"The accuracy of the frequencies transmitted is

ANTENNAS AND TRANSMITTER HOUSE AT WWV

field intensity, fading characteristics, which of the
three frequencies is received hest, and the suita-
bility of the signals for frequency measurements.
It is suggested that in reporting on intensities,
the following designations be used where field
intensity measurement apparatus is not used:
(1) hardly perceptible, unreadable; (2) weak,
readable now and then; (3) fairly good, readable
with difficulty; (4) good, readable; (5) very good,
perfectly readable. Statements are desired as to
intensity of atmospherics and as to whether fad-
ing is present or not, and if so, its characteristics,
such as time between peaks of signal intensity.
Correspondence should be addressed, National
Bureau of Standards, Washington, D. C.

! These transmissions are readily useful for calibrating
amateur-band frequency meters by harmonics from an
auxiliary 100-ke. oscillator, as described in previous QST
articles. See, ‘‘Electron-Coupled 100-ke. Oscillator’” (Ex-
perimenters Section), June, 1933; ‘‘Temperature Compensa-
tion for the Frequency Meter,” by G. F. Lampkin, Oct.,
1933; and, *“The Bandsetter,” by G. F. Lampkin, Feb.,
1934.—EpITOR,

B Strays s

Correction—Switched Cuts in December Issue

The cuts of Figs. 1 and 2, pages 37 and 38, in the
article on quartz crystals, should be interchanged.
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Canada-UL. S. A.

Contact Contest, held from October 12th

(6 p.m.) to October 14th (midnight, Sun-
day) was thoroughly enjoyed by all. In the con-
test, each W/VE contact had the basic count of
one point, with the special power and operator
handicaps outlined with the rules in October 1934
QST. Congratulations are particularly due to
those making the highest ten scores for their
achievement. Certificates have been presented to
the winners in each A.R.R.L. Section, signed in
full by the Contest Committee. We are pleased to
present the highlights of the competition herewith.

193 VE’s were worked by the W’s during the
contest, a 109, increase over the ‘“‘worked and
heard” of the last VE/W contest. 17 W’s scored
more points than the leading W in last VE/W
contest. 6 VE’s scored more points than the lead-
ing VE in the last VE/W contest.

Great credit is due the leading W’s for their
fine work in QSOing so many VE’s, for in com-~
parison to W’s on the air over that week-end
there were very few. WOGBJ worked 50 VE’s.
W2GWE worked 43 and W8AQ 40. Eleven others
worked more than 30 VE’s. VESHQ worked the
most . S. Sections, 45. VE2FG worked the most
W stations, 169. VE3JT worked 151 W’s and
VE2DR worked 146.

W2GKR and W2DJM operated continu-
ously at W2GKR which was the only two-opera-
tor station. They noted, “VE stations were far
more numerous than ever before; most VE’s used
the new RST system; it took patience to raise the
two missing VE Sections.” W8AQ, WIGGB,
WIGBJ, W8DQZ and WIABB worked all seven
Canadian Sections. No one did this feat in the
last VE/W contest! W3BET, WSDKE, W9DQH,
W8UV, WSFIP, W4AJY, W6KU, W5ASG and
W6BHYV worked six Canadian Sections. W3DMQ,
W2ABS, WSDED, W2GWE, W2GKR, WSLRI,
WIEMY, W4BRG and W6HEX worked five
Canadian Sections.

Most common quotation, “I wish to thank the
contest committee for a very enjoyable week-
end.” The small scorers’ alibi, “Sorry my time
was limited.” Oft-heard cry following a fast
QS0, “You’re my first VE, please QSL.” A
number of VE’s worked their first W6 and W7
stations and many W’s worked their first VES5,
and VO3.

WB8AQ, who just moved back to the U. 8. after
residing four years in Canada, almost proved he
knew how to work the most VE’s. W5CPT used

THE second A.R.R.L. Canada-U. S. A.

1 This report was prepared by the VE /W Contest Com-
mittee;: Chairman L. W. Mitchell, VE3AZ, Room 704,
Northern Ontario Building, Toronto, Ont.; S.C.M. 8. B.
Trainer, Jr., VE3GT, 4 8horncliffe Ave., Toronto, Ont., and
A. G. Palmer, VE3WK, 85 Patricia Road, Toronto, Ont.

Contest Results'

140 Volts B Batteries on pair of ’'31’s in P.P.
WS8DED presented WI9GBJ with 100 QSL cards
for winning in U. 8. A. Several contestants used
%160 ’phone” and reported many VE’s there.
VE5HQ threatened to beat VE3GT, so VE3GT
went “on the committee.” Unanimous opinion of
all entrants was that this contest should be an
annual affair.

3.5, 7 and 14 mec. were, of course, the most
popular bands. However, the majority of VE’s
appeared to be on 7 and 14 me. The usual amount
of grief in blown-down antennas and blown-up
equipment was reported, but even unfortunates
reported it was worth while to see the chokes go
“poppin’.” WIGBJ thought he had an 8th VE
Section when he worked VESLM in the North-
west Territories of Canada (included with
A.R.R.L. B. C. Section). WUV and W9ABB
were the only two stations to win for their Sec-
tions in both VE/W contests.

W2FLT said, “Long live the friendship be-
tween VE/W, and certainly hope to meet some
more of you next year.” Several stations that
were on for the last contest equalled or bettered
their previous records inasmuch as 20 hours less
operating, which speaks for efficiency in operating
as well as general knowledge among all VE and
W’s as to the idea of the contest. The contest
committee wishes to thank all who so carefully
prepared their scores, and for the fine codperation
shown by many who did not “actively partici-
pate.”

THE TEN HIGHEST
CANADA
VESHQ...... 410
VE3GT...... %Isso
VE3JT....... 16,419
VE2FG....... 15,5
VE3DJ....... 12,798
UNITED STATES
W9GB]J...... 7938 W8
8AQ.....\s ,182  W1IDMD
W4BRG...... 6,345 WOABB
2GWE..... 5715  W3EYH
W3BET...... 5616 W9GGB

CANADA—TU. 8. A. CONTEST SCORES

Station Score Station Score
MARITIME
2511 VEIEP. .......... 1392
2480 VEIFB.. ."....... 666
2223 VOBW.....veovunen 42
1785
ONTARIO
VE3GT........... 20680* VE3TF........... 7350
YE3JT........... 16419 VE3RK.......... 6725
VE3DJ........... 12798 VE3DU.......... 5934
VE3EM.......... 7699 E3ER........... 5778

* Committee member, not eligible for award.
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Station Score Station Score Station Score Station Score
VE3AAG VE3SA 682 SOUTH DAKOTA
VESNO yEseg. . 32 WoF0Q.......... 3321  WOCFU.......... 14
3NS. VE3SOP. 240 SOUTHERN MINNESOTA
el VEsig. 129 wezT............ 185 WORIA.......... .54
3 ARKANSAS
1782
LOUISIANA
459
EASTERN NEW YORK
1080
ALBERTA NEW YORK CITY-LONG ISLAND
VE4EO........... 480 VE4PH........... 310 WgGWE ......... 6715  W2ETT.......... :;gi
1 324
324
270
81
459
162
27
14
VEAIG........... 2100 VE4QS........... 528
VE4CV......... .. 1152 9 IOWA
WONWX....... .. 710  WORCR.......... 135
U. S. SCORES—CANADA-U. S. A. CONTEST W9HCH.......... 432
Station Score Station Score MISSOURI
7938  W9BWX.. .. 90
EASTERN PENNSYLVANIA 1026  WOFFR....... 27
igég gégl CONNECTICUT
WIGME......... 2700 WIGEM........ . 189
2052 23 IMK. ... 1215
729 27 EASTERN MASSACHUSETTS
702 giflsald ......... . 2%28 W{%%J ........... :gg
MARYLAND-DELAWARE-DISTRICT OF COLUMBIA  vippG. I/11Il1 810 WiBSX. 11l 162
6 1RY......... .. 351 1H Ceeeraees 90
SOUTHERN NEW JERSEY W1IDU.......... 24
W3EYH.......... 4860 W3CBR.......... 1503 WESTERN MASSACHUSETTS
WESTERN NEW YOREK WICOIL........... 3834 WIHRV.......... 27
3456  WBIQE......... .. 540 WIDCH.......... b4
1242 8CDK.......... 324 NEW HAMPSHIRE
l‘l)gé WEGWY......... 81  wWiDMD........ . 5040
WESTERN PENNSYLVANIA ELR VERMONT
5238 WEBWL. .. WIELR.......... 29227
JZ MONTANA
WICME.......... 1215 W7CRH.......... 324
W7ERP.. . .00 567
4131 W9CUH 324 WASHINGTON
s Wosmgtt 324 WIECK.......... 567  WICZY....... e 41
15 OFX W 189 NEVADA
ggg %g%zg.. -'1»2 W6BPO.......... 4158
. LOS ANGELES
INDIANA WEHEX.......... 2835  WBFVD.......... 72
5040 WOLKI........... 527 EAST BAY
KENTUCKY W6HRN.......... 36
WOGGB. ......... 4788  WOPLM.......... 1296 SAN FRANCISCO
MICHIGAN S WEENM......... 972  W6HRY.......... 216
WSDED.......... 3375  WSLSF........... 82
WSHUD...... ... 1094 WS8GSP.......l..0 41 SACRAMENTO VALLEY
OKEIO W6GZY.......... 27
8CTP.......... 527 SAN DIEGO
WSBYM..... ..., 405 W6BHV.......... 2638  WEKBD.......... 576
WSITR........... 203 SAN JOAQUIN VALLEY
WISCONSIN nggﬁ.'.'.'.'f.'llii zggg W6AGV.......... 364
W9BQM.......... 324 WOEFX.......... 41 NORTH CAROLINA
NORTH DAKOTA W4MR........... 1062 W4DW........... 756
WOEMY........ . 1845 WOLBI........... 1152 (Continued on page 78)
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e VWith the Affiliated Clubs e

A successful 1935 to all amateur radio clubs!
Through codperation in organization great
things can be accomplished. May the new year
see an even closer relationship between the
A.R.R.L.-affiliated clubs for the advancement of
amateur radio. Perhaps a network on the air
composed of club stations would help to bring
this about. Would there be any interest in such a
project? Let us hear from you.

Federation of Long Island Radio Clubs

On October 31, 1934, the “Federation of Long
Island Radio Clubs” elected officers as follows:
W2HN, president; W2AIQ, vice-president;
W2EVA, secretary; W2VL, treasurer. The char-
ter member clubs of this federation are the As-
toria Radio Club, Northern Nassau Wireless
Association, Nassau Radio Club and Sunrise
Radio Club, all A.R.R.L.-affiliated and active in
Hudson Division matters.

Victoria Short Wave Club
The club station of the Victoria Short Wave
Club is in active operation under the call VE5SEZ.
The transmitter uses a pair of tens in the final
stage with 250 watts input. The annual meeting
of the club was held November 10th. Officers
elected for the coming year: VESEC, president;
VESIE, vice-president; VE5DY, secretary-treas-

urer; VESHP and VE5JA, executives.

Detroit Amateur Radio Association

A good stunt is reported for the December
meeting of the Detroit Amateur Radio Associa-
tion: a rig to be installed at the club rooms and
all crystals brought in by the gang to be checked;
checking to be done at the shack of W8IFE about
ten miles away. Future programs at D.A.R.A.
meetings will be more of a ‘“‘show’’ than anything
else; less technical material is planned, the belief
being that the gang doesn’t care too much for
deep technical discourses. The club still issues a
monthly bulletin and recently put out its third
anniversary number.

Metropolitan A.R.A. Hamfest

The Metropolitan Amateur Radio Association
of Melrose, Mass., celebrated its first anniversary
on October 20, 1934, with a hamfest. What a
birthday party it was! Upwards of 500 hams
turned out for the “doings”!! Speakers included
WI1FSK, president of the M.A.R.A.; W1KH,
director, A.R.R.L.,, New England Division;
W1ASI, AR.R.L. S.C.M.; James Millen, Na-
tional Co., and Richard Purinton, Ratheon Co.
Ross Hull’s talk on “beam transmission on 56

me.” was enjoyed by all. The club has its own
quarters where a crystal-controlled transmitter-
using a type ten in the final stage is used on 3.5
me. and a 56-me. rig is operated for local work.
Ex-K6CLJ, now W1CLJ, is an honorary member.

Heart of America Radio Club

Much enthusiasm is being shown in the Heart
of America Radio Club, Kansas City, Mo., over
the project of a club transmitter. Steps are being
taken to secure a meeting place where the trans-
mitter can be installed. Through the efforts of
one of the club members, who is also an employee
of the telephone company, ham calls are now
listed in the ‘phone book in Kansas City. A QRM
Committee continues its good work; members of
this committee have agreed to each spend a half
hour a week listening to the various amateur
bands. A Naval and Military Affairs Committee
has been chosen composed of WOCFL (U.S.N.R.),
WIFHYV (A.A.R.S.) and WIBKO (civilian mem-
ber). Officers for the year ending November
1935: W9JEH, president; W9CXE, vice-presi-
dent; WOKEP, secretary; WOBMA, treasurer.

Station Activities

Section Communications Managers of the
A.R.R.L. are interested in the activities of all
amateur stations. One club publicity officer in-
quires as to what type of material is wanted for
the “Station Activities” columns of @ST. Any
and all “dope”’ on accomplishments of active
stations is desired. DX records, outstanding
'phone work, unusual stunts, traffic totals, all
kinds of operating news will find a place in “Sta-
tion Activities.” In many clubs the activities
manager, secretary or publicity officer collects the
news of each active operator each month and
forwards it “in a bunch” to the S.C.M. in the
A.R.R.L. Section in which the club is located.
‘'This assures mention in QST of the activities of
all club operators. The S.C.M. is also interested
in the general activities of the club itself.

Visit the Clubs
Clubs are splendid places to get acquainted
with other amateurs and to participate in in-
teresting discussions on amateur radio. Do you
want to be put in touch with a club in your
vicinity? Would you like to attend a club meeting
in another city you are visiting? The addresses of
the several hundred amateur radio clubs affiliated
with A.R.R.L., their places and times of meeting,
are recorded at headquarters. Address the Com-
munications Manager (enclosing 3¢ stamp,
(Continued on page 90)

42

QST for




for the

EXPERIMENTER

Power Supply for Multi-Stage Transmitters

The question of economy in power supplies for
multi-stage transmitters has always been quite a
problem, since the differences in voltages required
by succeeding stages usually make more than one
power supply necessary. Voltage dividers may be
used to obtain lower voltages, within certain
limits, but where the voltages differ by any great
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FIG. 1—A POWER SUPPLY CIRCUIT IN WHICH A

SINGLE TRANSFORMER AND SET OF FILTER

CHOKES IS MADE TO SERVE FOR DIFFERENT
VOLTAGES

Each voltage has its own rectifier and filter condensers.

Although only two voltages are indicated, others may be

obtained provided the transformer has the necessary taps.

amount a voltage divider consumes considerable
power, besides having poor voltage regulation.
The circuit shown in Fig. 1 was designed for
use with multi-stage transmitters where the suc-
cessive stages require much greater voltages in
comparison to the voltages of the preceding stages.
The cost of the equipment is considerably less
since but one transformer and filter is required to
produce several different voltages. Compactness
ig another advantageous feature of the circuit.
The transformer is center-tapped at the various

voltages required. These voltages are rectified -

independently of each other and then filtered
through a common filter whose ckokes are in
series with the center-tap or negative lead from
the transformer. Transformers having taps at all
the voltages likely to be required may be hard to
obtain commercially, especially if more than two
voltages are needed. One can be made especially

for the job, however, or an old one can be-

rewound.

The rectitier performance will be improved if
the input choke, L, is of the swinging variety
instead of the ordinary type. Filter constants are
not given since they will depend upon the vol-

tages and currents to be handled. Design data
can be found in the Handbook. The chokes must
of course be built to handle the total direct cur-
rent to be taken from all taps on the power supply.

The wave form was not studied by means of an
oscillograph; however, two oscillators of different
powers were rigged using the rectifier for power
source. Either oscillator could be keyed without
noticeable change in filtering. As true of any
circuit the parts must be of the proper ratings
with a suitable safety factor.

The circuit has been used at W7CNS and
K7CKX for over two years with proved success.
Several modifications were also tried out, but the
circuit of Fig. 1 seemed to be most satisfactory.

This power supply will furnish voltages for any
number of stages, from oscillator to final ampli-
fier, although for a modulated transmitter it is
suggested that two supplies be used, especially
when dealing with large power.

K. B. Comstock, Ensign, U.S.8. Coast Guard

Note on the “R” Circuit

The following comments on the excellent article
in November QST by Don Edmondo Ruspoli, on
high-power crystal oscillators, may be of interest:

The author recommends weakening the excita-
tion from L; (Fig. 2) and introducing crystal
action. This weakening of excitation, when using
plate potentials of the order of 1000 volts or more,
necessitates the use of a low-resistance grid leak
for reasonable output, resulting in low grid bias,
hence low efficiency.

Instead of dividing the excitation, allow L, to
supply all of it. Adjust I, so that (with crystal
cut out) when tuning C: from maximum capac-
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FIG. 2—THE “R” CIRCUIT

Constants not shown will depend upon the frequency.
Further information on the circuit is given in November,
1934, QST.

ity down, the tube will commence oscillating and
the plate current begins to drop until a minimum
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is reached, then commences to rise. This rise
should occur at the frequency of the crystal.
Couple the antenna and tune to maximum output
(this keeps r.f. grid current low) and then cut in
the crystal with minimum R capacity. Vary C,
while listening in the monitor at the crystal fre-
quency, and when the tuning approaches the
crystal frequency the oscillator will lock in. The
monitor will make this tuning point evident im-
mediately. Then increase condenser R until the
crystal current rises to normal. If a thermo-
milliammeter is lacking the crystal current can
be judged by holding the base of a neon bulb to
the “hot” electrode of the crystal, increasing R
until the bulb barely glows. It is best when using
high inputs to have a load on the plate tank con-
tinually, since this keeps the crystal current low.
A high L-C ratio is permissible and preferable.

I have been using a 203-A in this circuit with
210 watts input at 1400 volts on 3850 ke. The out-
put is more than 100 watts, while the erystal cur-~
rent ig less than with a Tri-tet. Either filament
center-tap or primary keying can be used, and
there is no frequency creep, chirp or thump.

—Nick C. Stavron, WSDFN, W3AWB

Filament Voltage Regulator

Many amateurs are troubled with poor line
voltage regulation; also, when the key is pressed,
the filament voltage drops, which is hard on the
filaments.

To overcome these troubles the writer devised a
system whereby the filament voltage could be
regulated when the line voltage changed, and also
be kept constant while keying. This system will

-
FIG. 3—SYSTEM FOR COMPENSATING FOR FILA-
MENT-VOLTAGE DROP WHEN KEYING

Provision ulso is made for ad;ustment of the filament
voltage to take care of line voltage variations.

compensate for changes of 18 volts each way from
110 volts, as well as changes in filament voltages
of 109, caused by keying.

As shown in Fig. 3, the equipment needed in-
cludes an auto-transformer, 1'~-1%, a pair of vari-
able resistors, &, and R, and a relay, Ry, which
is connected in parallel with the keying relay.
The auto-transformer is homemade, wound on a

core measuring 114 by 114 by 514 inches. The
110-volt winding consists of 510 turns of No. 20
s.c.e. wire, while the step-up winding, 7', has 107
turns of No. 12 d.c.c. R, is a small 75-ohm wire-
wound variable resistor; the voltage drop across
it is low so its power rating need not be very large.
For R, the writer uses a 500-ohm 250-watt Super-
Power Clarostat. The relay is simply an automo-
bile generator cut-out.

To put the system into operation, turn R, so
that all its resistance is cut out and adjust R, to
give the proper filament voltage. This should be
done with the plate power off. Then apply plate
voltage, close the key, and note the drop in fila-
ment voltage. Remove the plate power and re-

" FIG. 4

adjust R, until the filament voltage is as much
above normal as it was below when plate power
was applied, then adjust B, to give normal voltage
once more. The filament voltage will then stay
constant with keying. Line voltage variations can
be compensated for by varying R;; R; probably
will not need to be touched again so long as the
line voltage changes are not excessive.
—Victor Emmert, WeDVV

Eliminating Hum Modulation

Many hams who change from battery to resis-
tor bias find that with only the transmitter fila-
ments on an a.c. hum is imposed on signals tuned
in on the receiver. The popular “10’s in push-
pull” do this plenty. In one instance, a high re-
sistance voltmeter across the plate supply read
600 volts positive when “on’’ and 20 volts
negative when ‘“off”’ the air. Being cut-and-try
here, we looked for the cure first, and found that
a 734-watt lamp in series with the plate trans-
former primary balanced out the hum. A small
“C” bhattery in series with the grid resistor some-
times works, too.

GGoing a bit farther, the diagram of Fig. 4 shows
4 simple “on-off”’ signal device. Lamp No. 1, in
series with the primary of the plate-supply trans-
former, shows white when the set is off the air.
Lamp No. 2 comes on red with the transmitter
and No. 1 goes out. Both lamps are 714 watt.
The lamps help smooth things for primary c.w.
keying also.

------- Harry Hurley, W6QF

Remote Control, Push-to-Talk

A remote-control system which offers the fea-
ture of protection for the final stage in case of
excitation failure, and in addition provides a
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push-to-talk arrangement in which the receiver is
automatically cut off during transmitting periods,
is shown in Fig. 5. It is used by W. O. Conrad,
WOWGC, who writes, “This system . . . does
everything except throw out the cat and shut off
the alarm. The filaments of the transmitter tubes
are thrown on when the receiver power supply is
turned on by means of the relay Ry, which is an

TRANSMITTER
lHov.

(S
!

RECEIVING AND
CONTROL POSITION

comes on when getting excitation because of the
operation of this relay.

“The ‘stop’ button shoots the voltage supply to
the relays, thus opening them, cutting the trans-
mitter and closing the ‘B’ minus to the receiver.

“The switch Sw is in the locking circuit of the
relays, and if left open the circuit may be used
for ‘push-to-talk,’ since the relays will not hold
themselves closed. When the
start button is held down it
puts on the transmitter and
cuts out the receiver. When

the button is let up the re-
verse takes place. This is sim-

START

ilar to the airways system.”

The excitation-failure pro-
tection can be made even
more accident-proof if the re-
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FIG. 5—REMOTE.CONTROL SYSTEM INCORPORATING “PUSH- In casting about for some
TO-TALK” WITH AUTOMATIC. RECEIVER CUT-OUT AND EX- cheap means of eliminating

CITATION-FAILURE PROTECTION

automobile generator cutout rewound to operate
on about 10 ma. Thus the current drawn by the
receiver power-pack bleeder is enough to operate
this relay, which closes the primary of the fila-
ment transformer, T,

“Under ordinary circumstances the control
system uses two push-buttons, one to start and
one to stop. Under these conditions the switch,
Sw, remains closed. Current to operate the relays
is taken from the receiver power supply, the relays
being wound to operate on 22 volts at about 10
ma. The system operates as follows: When the
‘start’ button is closed the relays Ry: and Rys are
energized. Rys has two sets of contacts, one a
make and the other a break set. The break set
cuts the negative ‘B’ lead to the receiver, and
the make set locks the relay in the closed position.
Relay Ry has two sets of contacts that make
when closed; one set is used to lock the relay and
the other set to close the primary of the plate-
supply transformer for the oscillator doubler and
buffer. As the plate current comes up to normal in
the buffer stage it closes relay Ry., which is
wound to operate in series with the butfer supply,
and which in turn closes the primary circuit of
the transformer which supplies platg voltage to
the final amplifier and modulator. The final only

the one remaining battery in

theshack—i.e., the 8-volt hot-
shot to deliver 40 mils or so to the 150-ohm key-
ing relay—the writer hit upon the simple but
effective stunt shown in Fig. 6. The idea is to
make the bleeder current (in this case that of
the power pack supplying a 47 crystal oscillator
and 46 buffer) do something more toward the
general cause besides generating BTU’s in the
resistor. With the key up, the bleeder resistance
is 13,000 ohms, drawing 23 ma. With the key
down, the resistance is 12,130 ohms, and, con-
trary to expectations, the current is within 14
mil of 28 ma., since, although the resistance is
lowered, the keyed load goes on the pack and
pulls the voltage down to around 275 v.

The relation between R; and the resistance of
the relay coil of course determines the amount
of current flowing in the latter, and with the
values shown this current is ample to actuate
the relay (an ordinary telegraph relay is used
here) at high “bug’” speeds. The generally ac-
cepted current value for a 150-ohm instrument
of this type is 40 mils, but the writer finds that
this can be reduced to 20 mils and still give
enough “range’” for an application of this sort.
The value of R; is not at all critical within a
few hundred ohms, As low as 300 ohms will

(Continued on page 7€)
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WaDUD, St. Louis, Mo.

THOSE of us who have to fit our apparatus
into a corner of a room dedicated to some en-
tirely different purpose than radio can well be
pardoned a twinge of envy on glimpsing a photo
of a station like W9DUD, shown herewith.
Plenty of space, sunshine pouring through the
windows—everything to put a fellow into the

WoDUD
right frame of mind for one of those ‘“very pleas-
ant QSO’s.” And the equipment lives up to its
surroundings—neat and businesslike, with no
haywire.

Wells Chapin, who owns W9DUD, has been
& ham for thirteen years, holding the call for the
last nine of them, The station has been on the air
continuously for the whole period, with various
kinds of transmitters and receivers. The outfit
shown is capable of operation on both c.w. and
’phone on all bands from 3.5 to 28 megacycles; its
r.f. end has five stages, beginning with a 47 crystal
oscillator and ending with an 852. In between are
amplifier-doubler stages, the first and second
using 10’s, and the third using an 852 to drive
the same type of tube in the last stage at high
inputs. An output of 600 watts can be obtained
from the last stage when the 852 really settles
down to work. Each of the five r.f. stages has its
own separate power supply.

For 75- and 20-meter 'phone a pair of 212-D’s
is used as push-pull Class-AB (or A’) modulators.
These are driven by a pair of 45’s in push-pull.
Ahead of the 45’s is a two-stage speech amplifier
using 27’s. A double-button carbon and a home-
made condenser mike handle the voice pickup.

The receiver at W9DUD is a home-built S.S.
job of the regenerative type. It has a stage of pre-
selection using a 57, a 57 first detector, 58 high-
frequency oscillator, 58 regenerative i.f. stage, a
non-regenerative i.f. stage also using a 58, a
2A5 detector, and two audio stages, the first
having a 56 and the second 45's. A frequency
meter-monitor of careful construction, encased
in a sturdy box of quarter-inch aluminum, also
is a useful piece of station equipment.

W9DUD'’s signals have been heard in
29 countries, many of which have been
worked. All continents have been worked,
as well as all Australian and New Zealand
districts. Appointments as Official Ob-
server, ORS, and Official Broadcasting
Station are held. W9DUD is something
of a family station, “DUD'S” father and
brother, both of whom hold ham tickets,
often taking a hand in the operating.

W2GIA, Jamaica, N. Y.

PEAKING of stations that have to he

located in an odd corner, here’s a view

of one that appears to be about the ultra of de-

luxe compactness. W2GIA is the call, and this

tailor-made rig belongs to Dave Mako, of

Jamaica, L. I. Fellows who have little space but

aren’t afraid to try their hands at cabinetwork

will find many points of interest in its construc-
tion.

Mako is a real old-timer, having gotten into
the game in 1912, the heyday of the E. I. Com-
pany, the Bulldog spark coil and the galena
detector. Dropping out along about the time
broadcasting got into full swing, a long vacation
from ham radio ended in August, 1933, when
W2GIA was put on the air. The transmitter is a
low-power outfit, using a 47 crystal oscillator,
46 doubler and a pair of 46’s in the amplifier.
The r.f. part of the transmitter is on a separate
chassis which slides into the cubicle at the top
of the desk (the term ‘“‘desk’” hardly seems ade-
quate) from the rear. A light-colored moulding
serves both as a stop and frame for the trans-
mitter panel. The two large cubicles on either
side of the transmitter are reserved for QST’s.
Directly below the transmitter is & hooded light
with drawerg on either side for holding spare
crystals, receiver coils, neon bulbs, etc., the coil
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handles serving as handles for the drawers. Four
extra cubicles are available for holding head-
phones, extra tubes and spare parts.

The receiver is a National FBX, to the left of
which is a built-in loud-speaker. An electron-
coupled frequency meter is at the right of the
receiver. Spaces are provided above the speaker

W2GIA

and monitor for log sheets, call book and station-
ery. The operating desk is shaped to give operat-
ing ease and comfort; when the station is not in
operation the desk folds down, covering the
“junk” shelf directly beneath. Power supplies for
the transmitter, receiver and frequency meter
are accommodated on the lowest shelf.

The back of the cabinet is covered with remov-
able Presdwood panels set in flush. Back of the
transmitter is a hinged removable door which
permits easy access to the transmitter area. The
whole cabinet is sprayed with black lacquer, the
call letters at the top in chromium making a nice
contrast. The “penthouse” at the very top
houses a d.p.d.t. switch for grounding the feeders
when off the air.

Most of the work at W2GIA is being carried on
in the 7-mc. band. Some changes are being con-
templated (naturally enough) and a new trans-
mitter using 59’s and RK-20’s is under way. A
preselector is also to be added to the receiver in
the near future.

W6JYH, Los Angeles, Calif.

DURING the summer of 1934 (May to Sep-
tember) W6JYH hung up a record of DX
worked on 160-meter 'phone which any 200-
meter ¢.w. specialist of some ten years ago would
have been proud to make, even under winter
conditions. Every U. S. call area was contacted,
stations in thirty-six states and two Canadian
provinces being worked. It was done, further-
more, with only an average amount of power,
the input to the modulated stage running between
75 and 100 watts.

W6JYH is registered under the name of Mal-
colm P. Mobley, Sr., who also belongs to the
pre-war generation of hams, having had a spark
set going in 1910. When Malcolm, Jr., became
interested in ham radio in 1933, the OM’s interest
also revived. Both took their exams at the same
time, the call W6JYG being issued to Junior.

The transmitter at W6JYH has three r.f.
stages: 47 oscillator, 10 buffer, and a pair of 10’s

W6JYH

in push-pull in the final. The speech amplifier has
three resistance-coupled stages using 56’s and a
45. A double-button microphone is used. The
receiver is a Patterson PR-~10.

Under the call W6JYG work is also carried on
with ¢.w. on twenty and forty meters.

Stra: X

The winter edition of the Radio Amateur
Callbook has just come off the presses. Bulkier
than ever before and the amateur calls taking
several more pages the callbook has been brought
up to date with calls of all amateur stations of the
world as well as a short-wave station and fre-
quency section. New price, $1.25.
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News:

The Fourth Annual Convention of the Liga
Mezxicana de Radio Experimentadores will be held

in Mexico City on January 6, 1935. Expansive.

plans are being laid for an exhibition and general
good time for that date and the week preceding.
F. Castro Herrera, secretary of the L.M.R.E,,
writing on behalf of the convention committee,
states that they hope to have the pleasure of wel-
coming visiting amateurs from the United States
and other countries of the world.

The first Danish International Competition has
been concluded, and the winners are as follows:
1st, OZ7KG; 2d, OZ3FL; 3d, OZ7Z; 4th,
0OZ70N; and 5th, OZ11. The foreign winners,
according to Paul Heinemann, OZ4H, president
of the BE.D.R., are: CT1ZZ, CT2AN, D4BFH,
EA2AD, ESX5C, F8TQ, FM4AA, G2QX (and
G2YL), HAF3D, HBY9AU, 11IW, LA3X, LY1J,
LU6DJK, OE3WB, OHINT, OK1LM, ON4BLA
PAOAT, PY1AW, SP1DU, SUISJ, U2KDJ,
VE3GH, VQ4CRL, VU2JH, W1DHE, YL2BQ,
YM4Z0, YU7AU, ZL1HY and EI6M. All these
amateurs will get special certificates for their
excellent work in connection with this first test
between foreign and Danish amateurs.

Since October 1st the new president of the
D.A.S.D., replacing Prof. Dr. G. Leithauer, has
been Dr. phil, h.e. Otto Groos. Dr. Groos i8 &
retired vice-admiral of the German Navy, and
his occupancy of the presidential chair brings
added lustre to the D.A.S.D.

At a general assembly held in Gand on Sep-
tember 30th the Reseau Belge transferred control
power from the A.S.B.L. to the executive com-
mittee, composed of Paul de Neck, ON4UU, Rene
Kersse, ON4GW, and Max Cosyns, B9, in addi-
tion to six district representatives. Prof. Turlot,

ON4EL, will edit *“QS0O’’; Jacques Mahieu, ON-
4AU, has been placed in charge of I.A.R.U. affairs.

Sweden:

From Gunnar Jansson, SM6VX, comes the
tollowmg discussion of present-day amateur radio
in Sweden:

“The Swedish government permits all the
treaty bands, and our country has 100 licensed
transmitters; the most of them are active. Most
of the one hundred are members of the S.S.A.,
which has 57 listening and 7 corresponding mem-
bers, as well. The hams may use any power they
want, but high power seldom is used. We have
many boys who use only 5 watts, with good
results. The custom is 20 to 100 watts. Telephony
is permitted on all bands. The station license costs
40 kr. or about $10, and is good forever. But the
armateur is obliged every year to buy the common
b.c. receiving license.

“Amateur radio in Sweden is still growing.
Most stations are now crystal-controlled. Regular
tests are held, 1.75 and 3.5 me. being the bands
most used; 75% of the members participate in
these tests.

“This year we have lost two members. One was
our president, Dr. Bruno Rolf, and the other the
editor of our periodical, QTC, Folke Berg,
SM5UR. The new president is well known
throughout the world—John ¥. Xarlson,
SM6UA, of Gothenburg. Mr. Karlson’s age is 69,
but he is certainly one of the best and most active
amateurs in Sweden. Of course, he has WAC,
WBE, and RCC certificates. His station is the
best we have. In his hands, S.S.A. will be under
capable guidance, and our relations w1th the
postal authorities good.
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“Finally, I will give a list of English speaking
amateurs of the S.S.A. in Gothenburg, the seaport
of Sweden. Overseas visitors will be welcomed by
any of us, and we will be delighted to show you
our town.

“SM6UA, John Fr. Karlson, Redbergsplatsen;
SM6UB, Captain Berbil Karlson, Redbergsplat-
sen; SM6XC, Ing. Nils Sjoberg, Torpet, Berga;
SM6ZH, Alf Bredberg, Haga Kyrkogata 22;
SM6VX, Policeman Wennshom, Klaraborgsga-
tan 38; SM6WR, Fred Hedstrom, Mariag. 21.

“Come on, OM’s. You are welcome!”

General:

More WAC-on-"phone certificate holders: Guy
Janssen, ON4BZ, issued May 15, 1934; A. C.
Embrechts, ON4ACE, issued July 2d; and George
Brown, G5BJ, issued November 10th .. .. ..
Add to international ham invitations: All foreign
amateurs in London are cordially invited to visit

SM6UA, JOHN F. KARLSON, PRESIDENT OF THE S.S.A.

G5YH, Harold Chorley, 78, Nightingale Lane,
S. W. 12, telephone (before 9 a.m. or after 7 p.m.}
BATtersea 4235 .. .. .. J2GX is being heard
in New England between 2200 and 2240 G. T. on
14.4 me. at the time of writing, says WICNU
.. WI1LZ reports that 1230 G. T. seems
to be the best time for VK QSO’s on 14 me. all
year ‘round ; when spring comes again, 1245, 2400
and 0730 are expected to look good .. ..
Eric W. Trebbilcock, long known as the “over-
tone king” of Moonta, South Australia, logged
100 countries in ten months .. .. .. CElAI
and W2BSR recently completed their 150th
QS0; while this record does not compare with
some VK-W contacts, it is remarkably good in
v1ew of the difficulty of contact over that route
. With the growing use of ’phone, in-
creasmg numbers of QSL cards are found by the
various bureaus to he incorrectly addressed
This is due to misinterpretation of call
s1gna.ls heard internationally, often over long
routes and under poor conditions .. .. .
Listeners and amateurs should make every effort
to hear calls correctly, and should not send cards
unless they are reasonably sure of their accuracy;
transmitting amateurs, especially on the DX
bands, should take pains to enunciate clearly and

nge 1dent1fymg words to clarify the call

sign .

“ Out of the metal a framework,

Out of the wood heart 2 box, and the mighty
gates of distance

A touch of my hand unlocks.

Out of the emptiness atoms,

QOut of electrons their charge, and the motion
of the spaces

My casual wish enlarge.

Born of the nothing a rhythm,

Melody I can prolong, comes from the stillness
voices

Out of the silence 2 song.”

— William H. Howard, in “ DX”

'Special:

We have examined with considerable care each
of the 44 numbers of the J.A.R.L. News that has
been thus far published. We have read the
article headings, looked at the pictures,
and endeavored to figure out what it wasall
about — the headings, being in English, the
pictures a universal language but the text
being in Japanese characters. We have
determined that the average issue contains
eight 9" X 12’ pages, in which several dozen
topics of distinctly amateur interest and
Hlavor are treated, apparently at some
length if English wordage were the yard-
stick. Qur conclusion is that anyone ca-
pable of reading the Japanese language
would find the J.A.R.L. News interesting
and valuable reading, and would be well
advised to send $1.00 U. S. (the annual dues for
foreign associate membership in the society) to
the J.A.R.L., P.0. Box No. 377, Tokyo, Japan,
in order to get the magazine. And if you read any-
thing in it in which you think we’d be especially
interested, we’'d appreciate being informed.

Stra

Troubled with arcing between the leads below
the press in small rectifier tubes such as the 83 and
81, VE3QH cured several of them by removing
the base, cleaning the wires and then pouring in
about an eighth inch of rubber cement. After the
cement dried the rest of the glass stem was filled
up with plaster of paris and the base replaced. To
remove the base, first unsolder the lead wires in
the pins and then immerse the base in warm
water, which will soften the cement which holds
it to the glass.

Speaking of fast QSL’s, about five minutes
after W6GXL signed off with a ham recently the
postman arrived with a card from that same sta-
tion. Service plus!
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In conncetion with the “Stray” ina recent QST
recommending a celluloid cover for the posteard
licenses, W1IKC suggests using cellophane for the
same purpose. Since nearly everything comes
wrapped in it nowadays, it’s probably easier to
secure than sheet celluloid and costs nothing.
Simply cut a piece to double the size of the li-
cense, fold and bind on three sides with narrow
binding tape. What with this type of license be-
coming more prevalent every day this idea should
prove popular.

When working local an output of a few watts is
just as useful as several hundred—and there’s no
point to paying for power that’s not needed.
WIBMN keeps a 100-watt lamp in series with the
primary of the plate transformer for his 203-A for
local ragchews, and finds that with the lamp in he
has better local contacts because the low power
doesn’t block the other fellows’ receivers. A
switch across the lamp shorts it out for DX work.
The Iamp also is handy during tuning because the
plate current doesn’t go to dangerous values when
the tank gets off resonance.

TRY THIS GADGET IF YOU HAVE HARMONIC
‘TROUBLES

KYW’s new transmitter in Philadelphia has this over.

size Faraday shield between tank and antenna-coupling
coils, to eliminate electrostatic coupling and thereby re-

duce harmonic radiation.

If your rig is remotely located in the dog-
house, garage or attic where there’s no heat in the
winter and you have trouble getting those 866-A’s
to pass the voltage applied to them, dig out the
old 79-cent parabolic electric heater and beam it
on them. They’ll put out!

If no heater is available a 75- or 100-watt lamp
close to the tubes will bring them to life quickly.

—Wb6MN

A GROUP OF WELL KNOWN 14-MC. PHONE
OPERATORS
L. Brown. WS5AOT; Karl O. Wyler,

Left to right:
KTSM; W.L. Klme. WSD : H. L. Geomets, WSAEC Dr.
Hard, X1G; W. H Watson, W5BCO (ex-
5NT) This photo was taken following a banquet in
honor of Dr. Hard and his wife at El Paso, Texas.

In the course of trying various methods of
key-thump elimination, W2CTR hit upon a
scheme which is not only ultra-simple but also
wiped out completely a click which persisted
despite efforts along the usual lines. A turn of
wire was wrapped around the tank coil of the
crystal oscillator and connected in series with the
key; then, with the key closed, the oscillator and
following stages were adjusted for maximum
output. On opening the key the crystal circuit
was detuned sufficiently to make it stop oscillat-
ing. Result—no sparks, no sudden application of
plate voltage, no clicks. Sounds worth trying.

In a pinch an old ammeter or voltmeter (range
unimportant) can be pressed into service as a
milliammeter simply by placing it near a filter
choke in the power supply. The magnetic field
around the choke does the trick. -—¥6DVI

Celluloid from an old tooth-brush handle can
be dissolved in banana oil to make a quick-
drying coil dope. Thickness depends on the
amount of celluloid added. The banana oil can
be obtained cheaply from nearly every hardware
dealer. —WSELY
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Operating News

NO ONE who was on the air during the recent Sweep-
stakes Contest can doubt the great success and popu-
larity of that activity in which any amateur can take
part . . . and most amateurs did! An individual had
but to adopt the password of the brotherhood (CQ SS)
to add to acquaintances and DX, and roll up a score
in a twinkling, if so inclined. Contestants were strong
in their praise of R-S-T, pointing out they enjoyed un-
usually complete reports and found it a great time-saver
as well, Likewise there was more praise than otherwise
for the new “power multiplier.”

With the New Year, thoughts will be focussed on the
DX tests (March) and a ’phone contest (February).
Advance announcement of these appear elsewhere in this
issue. We have already received a considerable number
of letters about the DX competition, which is the only
activity which parallels the “SS” for sheer breadth of
ham interest. Increasingly fine DX conditions are noted
on the low-frequency amateur bands this season. “Skip”
comes on early and stays late. Once again coast to coast
work on 3500 kc. is no great accomplishment. In the
coming tests we should like to see interest revived in 1750
ke. and 3500 ke. DX, as well as to record results on 28,
or perhaps even 56 mes. after the tests are over. VS6AH
has suggested a score multiplier by the number of fre-
quency bands on which at least one completed contact
was made. We lean toward accomplishing the same
thing, by introducing a fixed credit, to be added to
scores (after multiplier), this 500 point credit to be
doubled, each time DX contacts on an additional band
are completed. Thus we would all add 500, 1000, 2000,
4000, or 8000 points to our scores for successful number
exchanges on one, two, three, four, or five different ama-
teur bands. It will be appreciated if you will let us know
whether or not you like this idea—and if a majority do,
it will be incorporated in the rules.

— F. E, H,

Righty active stations have qualified for Official Relay
Station appoiniment in the last two months. Interest con-
tinues high in this appointment and in the activities for
which it stands.

Opportunity for testing station periormance, similar to
that offered in the annual Sweepstakes, is furnished O.R.S.
and O.P.S. appointees quarterly. The O.R.S. certainly
took advantage of the opportunity on October 20th<and
218t with the result that a most enjoyable get-together
took place on those dates. No O.R.S. need be reminded of
the pleasure derived from O.R.S. Parties!

As reported last month, WOKJY, Glen Ellyn, Ill., was
the first to win the WOAUH-O.R.S. Cup Trophy. This
cup will be the temporary trophy of each winner of the
quarterly O.R.S. activities until another winner comes
along. It will be awarded permanently to the O.R.S. win-
ning it three different times, whether consecutive or not.
With an incentive such as this trophy, O.R.S. get-
togethers will be even more interesting than in the past!

The fourteen highest scores of operators in the October
O.R.S. Party follow:

Input
QSOs Sec. Hrd. Waus
WOIKJY, 19,277 111 7 85 50
WANC, 18,870 * 114 4 81 200
WOMN, 16,99: 105 6 40 .
WOJRK, 16,467 99 2 88 85
WSEUY, 16,170 110 3 40 475-550
W2AYJ, 15,568 104 2 72 225
WI1DMD, 15,198 85 4 02 200
W3EOU, 13 440 85 2 60 2
WOIYA,' 12,865 92 1 37 150
WS8KD,'12,731 97 0 41 50
WOLEZ, 12,705 88 3 23 80
WB8AQ, 12,150 87 0 45 150
WICUH, 12,145 72 5 49
WYEMN, 11,8 82 2 33 106
W4RA, O

, ODr,

Although not eligible for the cup award, the performance of
W9AUH and W1MK Iin the October Party will be of interest:
WOAUH scored 24,108 (128 QS0s, 41 seca., 69 hrd.), WIMK
(opr Hal) made 21,142 points (136 QS0s, 35 secs., 50 hrd.).
0 operators at W1CJD (Gil and W1UE) ran up 19,675 pointa
for the station (122 QS(Os, 35 seca.. 85 hrd.). Individual scoresat
W1CJD were: Gil 9592, WI1UE 9594,

Newly appointed ‘reliables’”” now included in the roster
of O.R.S. are as follows:

3

WIAWW  W3BF SBPN  W7EL WoIy
WIBNC  W3DNU W5CHJ  WBEOA  WOKJP
WICEL 3EBD ¥5DTL WSFGA  WOKPA
WICTK W3EDG Ya% WSGBB  W9KZL

1E W3EPJ WBAXN  WSG WONUF
WIEZR W3MG WeCU HUD  WYRIZ

1IFNG W4AEP WEEFYR ITR WORKG
WIFQU WLAFQ HIR =~ W8JIM VE2HF

1B WAANK RY  WBJIQE VE3BZ
WINE W4ABR  W6LIE W8KBS  VE3GG

1T8 BIT WSLCY  VE4CM
W2DCP W4BRX  WTALE  W9ASZ VE4

2] W4CQD  W7DI WIAWP  VE40G
W2EBO CRHE TDJJ WOGDM  VES

2HE W4CXY WIDTG  WIDVH  K6FAB
W3ABA 5BEF  W7DUE  WOIEL K6KTF

Briefs
. Bowlers, Attention!

WB8GUL suggests the organization of a bowling league
among radio amateurs. Teams could be chosen by cities,
states, districts, clubs, or by any other distinction. Those
hams interested in bowling should drop a line to WSGUL,
Frank P. Fix, 7910 Detroit Avenue, Cleveland, Ohio,
stating their suggestions and probable average. Teams
and matches will be arranged if sufficient interest is
shown.

DX Briefs

QSOs between Japan and the state of Maine were
quite common-place on 14 mec. from October 27 to
November 17, 1934. W1BPX reports the following records
over that period: WIDHD—four “J” QSOs (two each
with J2HG and J2GX); WI1DHE—two QSOs with
J2HG; W1IGK—two QSOs with J2HG; W1BPX—ten
QS0s with J2HG and one with JJ2GX. All contacts took
place between 5:00 and 6:00 p.m. E.S.T.

More and more contacts are being reported with the
new Belgian Congo amateur station, FC4CJJ. W3AIU
and W1BPX advise that FC4CJJ is located at Leopold-
ville; he is working in the 14-mc. band. QSLs may be
sent via Reseau Belge.

January, 1935
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The October O.P.S. Party

The biggest success yet! Official 'Phone Station op-
erators were out in full force to roll up new operating
records during the October 20th/21st activities. Good
operating conditions and more .P.S. active at one time
on the air than ever before resulted in many stations
bettering their previous high records for communication
results. Virginia, ably represented by W3BIG and
W3CNY, was, notwithstanding, forced to bow to
Michigan, whence hails the new ‘‘O.P.8. Party QSO
King,” W8IKZ. WS8IK2's score and W3BIG's, as well,
topped 1000 points! Dozens of scores were sent in by
successful participants. Those winning honors by placing
in the “‘high ten’” are as follows:

‘WS8IKZ (Mich.) 1160 (16 WIBR (E. Mass.) 440 (9,

QSO0s in 10 Sec., 18 h) 8, 5

W3BIG (Va.) 1050 (14, WBAEF (W. Va.) 305 (5,
10, 10) 5, 18)

WIGZL (W. Mass.) 686 W3CNY (Va.) 204 (14, 6,
(10, 7, 24) 0

)
WOWC (I1L.) 290 (6, 5, 14)

WOLLV (Ind.) 462 (12, WIIDY (N. H.) 285 (7,
7, 3) 5, 11)

W9ACU (TI.) 624 (12, 8,
9)

A.R.R.L. 'PHONE ORGANIZATION NOTES

Since the last additions to the O.P.S. roster appeared
in QST, the following 48 O.P.S.’s have received appoint-
ment: WIARV, WI1BIC, WIGZL. WI1IIV, W2HQB,
W3CMO, W4BNI, WACWR, W5DRR, W5DYB, W5HR,
W5KZ, W6DDO, W6DZQ, W7ABZ, W7ARK, W7AW,
W7CAM, W7DAA, W7KV, W8CSX, W8CVF, W8DXB,
WSEKT, WSFEE, W8FQF, WSIAI, WSICF, W8JIM,
W8JTW, WSKEMT, WSKVD, W9ARK, WIBRX,
WOFKE, WOIGF, WOIGX, WOITA, WOLLV, WONKP,
W9PWU, W9RE, VE3FP, VE3II, VE3JI, VE3NX,
VE4HQ, VE4JK.

If you have a good 'phone, why not drop a line to your
SCM (address on page 5) for application blanks for
O.P.8. appointment? A.A.R.L. Headquarters will also
be glad to send information regarding O.P.8. work to
any amateur who inquires, including sample copies of
bulletin material as long as extra copies )ast. Appoint-
ments are not made by Hdq., however, but handled di-
rect with your duly elected administrative Section official,
who has full authority in such matters.

ANNOUNCEMENT TO O.R.S. AND O.P.S.

January 19th and 20th again brings opportunity for
testing station performance, making new friendships
and QSOs, for two-way radio work (general operation)
between key stations and real operators. Mark those
dates, and look for full details in the O.R.S. and O.P.S.
bulletins to be mailed you from A.R.R.L. Headquarters
well in advance. All newly appointed stations will also
receive full details by mail. Be on hand for some real
operating. Watch the scores mount above previous rec-
ords. Don’t miss this fun,

Special ORS awards: January 19-20 operations will de-
cide 2nd call to be engraved on the ORS Trophy Cup (see
page 55, December QST for photo of this beautiful award by
W9AUH). Also the ORS with high