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ENTRY RADIO MAN WANTS BOOKS
PRINCIPLES OF RADIO

By KEITH HENNEY
(2nd Edition) Published in 1934.

For the Experimenter, Technician, Ser-
viceman, or Amateur. This well known
author, editor, and technician, contributes
a fine work that will help the radio man
in many a problem. Written in simple and
easily understood language. Among other
subjects television, and facsimile trans-
mission are described. Calculation of se-
lectivity, impedance and parallel circuits,
voltmeter method of measuring resonance,
audio amplifier design, bridge neutralizing
systems, measuring coil resistance, antenna
capacity, inductance, wavelengths, ultra high
frequency amplifiers, Class B. amplification,
Class C. radio frequency amplifiers all clear-
ly described.
491 pages, 5% X 77% $3.50

PRINCIPLES OF RADIO COMMUNICATION

By JOHN H. MORECROFT
Prof. of Electrical Engineering, Columbia University

(3rd Edition) Published in.1933

Fundamental Ideas and Laws; Resistance-Inductance-Capa-
city-Shielding-Laws of oscillating circuits; Spark Telegraphy ;
Vacuum Tubes and Their Applications; Continuous Wave Tele-
graphy; Antennas and Radiation; Amplifiers; all thoroughly
treated in this wonderful book of 1084 pages, size 6 X 9 inches.
A right up to the minute book by an author who needs no in-
troduction to radio men $7.50

THESE ARE BOOKS YOU NEED
Radio Traffic Manual and Operating Regulations.

by Duncan & Drew (1929) $2.00
How to Pass U. S. Gov't Radio License Examinations,

by Duncan & Drew (2nd edition, 1932) 2.00
Principles of Radio Communication, by J. H. More -

croft (3rd edition, 1933) 7.50
Elements of Radio Communication, by J. H.

Morecroft 3.00
The Radio Manual, by George E. Sterling (2nd edition

1933) 6.00
Radio Telegraphy and Telephony, by Duncan & Drew

(2nd edition, 1931) 7.50
Radio Frequency Electrical Measurements, by Hugh

A. Brown 4.00
Radio Engineering, by F. E. Terman (688 pages) 5.00
Practical Radio Telegraphy, by Nilson and Hornung 3.00
Experimental Radio Engineering, by John H. More -

croft 3.50

We will get any book published or any
group of hooks and ship under one cover,
if possible, within 24 hours after receipt
of your order. Give complete title and
author's name. and if possible publisher.
Write your name and address clearly, or
print it to make no doubt.

Electron Tubes and Their Ap-
plication, by John H. More -
croft (1933) 458 Pages $4.50

Theory of Thermionic Tubes,
by ,Prof. E. Leon Chaffe, 652
Pages, 357 illustrations $6.00

Communication Engineering,
by W. L. Everitt $5.00

High Frequency Measure-
ments, by August A. Hund

$5.00

Electrons at Work, by Charles
R. Underhill $3.00

Radio Construction and Re-
pairing, by James Moyer and
John F. Wostrill (4th Edition)

$2.50

Radio Handbook, by James
Mover and John Wostrill
(886 Pages) $5.00

RADIO OPERATING
QUESTIONS AND

ANSWERS
Nilson & Hornung

By Arthur R. Nilson, Lieuten-
uit Technicist ) ( Commun ica-
ions) U. S. N. R. (Retired), and

1. L. Hornung, Radio Instructor
New York University. 5th edition
388 pages, 5%x8, 96 illustrations

$2.50
This hook gives over 600 questions
mil answers covering all radio op

erator license examinations. Ques
bons are typical of those used on
rxaminations; answers are full
arid well illustrated. This edition
has been enlarged to include infor-
mation on broadcasting. marine,
.ieronautical, police and amateur ra-
dio operating and contains many
new questions and answers on new
transmitters, new radio laws and
license regulations, etc.

Send Check or Money Order Only. Do Not Send Cash

BOOK DEPARTMENT, CQ Magazine Co.
112 West 13th Street NEW YORK, N. Y.
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The new Federal Communications Com-
mission will have plenty of time to show
their metal, it is hoped. They started
July 11th, and it is believed many whip
were not satisfied with the old Federal
Radio Commission will be satisfied at

least temporarily with the new Commis
sion.

Instead of an entire new set up, the
appointments for the most part show
an inclination to continue the work along
the line of the old path. This will satisfy
those who were satisfied with the old
Commission, but will only help to irri-
tate those who were not. On the other
hand, there are several new faces on the
newer Commission, and there are missing
on the new board several of the faces
of the older Commission. This in turn
may satisfy those who were not satisfied
with the old board, but will not please
those who were.

Along with the multitude of ditties et
the old Federal Radio Commission, the
new Federal Communications Commis-
sion will have to devote much of their
time to the studies and problems of both
the telegraph and telephone field. Much
interest will center in the report next
February which the Commission will have
for Congress in the way of recommenda-
tions for new legislation.
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NOW ---the New

Volume IV
Rider

"I do not hesitate to say that Volume IV is the most important of all the
manuals 1 have issued. Volumes I, II and III found their pace in the serv-
icing world as important aids to the service man .. .

Volume IV is destined to be more than just an important aid . . . It will be
a vital necessity . . . I am firm in the belief that because the contents of Vol-
ume IV cover the most scientific and complicated radio receivers ever pro-
duced in the history of the radio industry-its ownership will mean the
difference between success and failure when servicing the 1933 crop cf radio
receivers.
You will witness a new era in radio servicing during 1934 . . . and it is only
the start of complex radio service problems . . . Research laboratories in con-
tact with receiver manufacturers forecast increased science applied to radio
receiver design . . . We are passing out of the three and four tube receiver
stage-back into the 8, 10 and 12 tube stage with highly complicate -_1 electrical
networks ... Hoirly use of radio service data will be imperative. . . ."

John F. Rider
No service man, or service organization, can operate effectively without Volume IV . . . Advances in radio
receiver design have been so numerous within the past two ve months that no ordinary text is able to keep
abreast of these new ideas ... Vo,ume IV, by including receivers as recent as February. 1984. affords you
service data coverage on-dual oscillator systems-bucking bias voltages-automatic noise control-reflexed
i-f and 2nd detectors--reflexed r -f, detector and a -f amplifiers --combination rectifier -power pentodes
electric coupled oscillators ---single envelope multi -tubes --automatic noise gates and tuning indicators -
compensated volume controls --continuously variable frequency compensation circuits-phase shifting
tubes-voltage doubler rectifier circuits, etc.

Now is the time to secure those volumes which you lack
complete series . . . You'll need them-every one of them .

are available at the lowest prices.
VOLUME I VOLUME II

Manual
1040 pages

$7.50
Postpaid

1000 Pages, $7.50
This volume covers the period be-
tween 1919 and early 1981. The
great majority of the old receivers
are to be found in this vo!ume.

800 Pages, $6.50
This volume covers the period be-
tween early 1931 and the middle of
1932. It also Includes some older
receivers, which were not available
when Volume I was printed. Point-
to-point data is to be found in this
volume.

VOLUME III

to make up the
. . and they now

1185 Pages, $7.50
This volume covers the period be-
tween middle 1932 and about June
of 1938. It a'so includes some old
receivers which were secured subse-
quent to the publication of Volumes
I and II. Volume III also contains
some point-to-point data and the
world's only set catalog identifying
about 8,000 models.

All of these manuals contain schematic wiring diagrams, socket layouts, chassis diagrams, voltage data, photographic views, resistor
data, condenser data, electrical values, alignment notes. i-f peaks, trimmer location. continnity test and point-to-point data, etc., etc.
All manuals arc hose leaf bound in "instant -removal" type bind r and contain cmutilative index.

JOHN F. RIDER, Publisher
1440 Broadway
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THE NEW "STANDARD" RADIO
RECEIVERS FOR COMMERCIAL LINKS'

By L. J. HEATON-ARMSTRONG and L. T. HINTON

TABLE I
European Wavelength Sery lee kllocation

Type Wavelength

SHORT WAVES

MEDIUM WAVES

LONG WAVES

10 to 50 Metres

50 to 200 Metres

Frequency

30,000 to 6,000 Kee.

6,000 to 1,500 Ketc

200 to 545 Metres 1,500 to 550 Kee.

545 to 822 Metres 550 to 365 Kcs.

822 to 938 Metres 365 to 320 Kcs.

938 to 1,132 Metres 320 to 265 Kcs.

1,132 to 1,875 Metres 265 td 160 Kea.

1,875 to 3,000 Metres 160 to 100 Kea,

3,000 to 30,000 Metres 100 to 10 Kcs.

Service Receiver

This band is divided into 32 separate sec-
tions allocated to Fixed Land Stations,
Mobile Aircraft and Marine, Broadcast-
ing, and Amateur services. It is em-
ployed chiefly for long distance commu-
nication, telegraphy and telephony.

This band is allocated to Fixed Land
Stations, Mobile Marine and Amateur
services and is used chiefly for short dis-
tance telephony and telegraphy.

Broadcasting

Marine Mobile

Aircraft Mobile

Marine and Aircraft Beacons

Broadcasting

Mobile and Marine

Fixed Land Stations, Press Service

<-13.5 m

-RM6

-RM7

<-1,500 m
-RM8
5,000 m
22,000 m

General
TN considering the design of modern
1. commercial receivers the first step
is to review the requirements which have
to be met. These may be divided into
three categories:

(A) Service to be catered for.
(B) Performance.
(C) Cost.
A brief survey will make it clear that

a single receiver is not likely to meet
all the requirements. For instance, the
wavelengths in commercial use range
from 15 cm. (micro -ray) to 30,000
metres. The performance required varies
from that for telegraph reception on
ships to high quality transatlantic broad-
cast relays.

From the cost standpoint, receivers
can range from a simple TRF set to
the multi -valve equipments which are

*Reproduced from "Electrical
Communication," July, 1934.

used for long distance radio link tele-
phone traffic.

Certain specialised services must have
receivers specifically designed to meet
their individual requirements. Examples
are the 15 centimetre micro -ray receiver,
portable equipments working at less than
10 metres, and transatlantic short-wave
sets.

The wavelength allocation shown in
Table I and agreed to at the Madrid
Convention, in its range from 10 to 30,-
000 metres, covers many of these spe-
cialised services. It embraces, however,
a very large number of less specialised
services which can be covered by what
we have conveniently classified as "Com-
mercial Receivers." The problem in de-
sign, therefore, resolves itself into find-
ing the best economic solution to pro-
vide commercial receivers for the range
shown in the table.

Requirements for Commercial
Receivers

(A) Service
Receivers should be capable of hand-

ling telegraphy, continuous wave as well
as modulated continuous wave, and tele-
phony-in some 'instances, of broadcast
reception quality. They must also be ex-
tremely reliable and simple to operate.
(B) Performance

The basic performance requirements
are that the receiver shall have satisfac-
tory selectivity, audio frequency response
and sufficient gain so that the output is
limited only by the inherent tube noise.
It is also desirable that the receiver
should be capable of working either from
alternating current mains power supply
or from batteries.
(C) Cost

The receivers should be designed at a
price commensurate with the service and
performance required.

,1=1"

AMP

BEAT.
OSC.

15: DET
2 STAGE
I.F AMP VPIDET

.11=1,

AUTO
GAIN

& I F
OS C

L.F
FILTER

L.F.
AMP

LIM TERI

Fig. 1-Block Schematic of R.M.6 and R..11.1 Receivers.
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From a technical point of view one

single receiver could be designed to give
the required performance for the whole
range, but it would be so complicated
and costly that the other requirements
would not be met.

A study of the individual types of
service indicated in Table I, bearing in
mind all the requirements to be met, has
resulted in the production of three new
Standard receivers to cover the range
of 13.5 to 22,000 metres. These receivers
are coded R.M.6, R.M.7 and R.M.8 and
will be described in more detail below.
The wavelength ranges of the receivers
are indicated in Table I and it will be
seen that they meet the service require-
ments with the minimum amount of
equipment.

Wavelengths shorter than about 13.5
metres are not at present generally in

6

0 +10 +20
OFF RESONANCE.

use for commercial services, so that this
is the lowest wavelength covered. The
short-wave receiver covers the range from
13.5 to 250 metres, while the medium
wave receiver covers from 250 to 500
metres. No overlap has been considered
necessary on these receivers since 250
metres lies in the medium -wave broadcast
band.

The medium and long wavelength re-
ceivers overlap from 1,500 metres to
5,000 metres. This arrangement has been
chosen to avoid the use of two receivers,
which would be necessary under certain
service conditions if a division had been
fixed without overlap. At the end of
the range, a wavelength of 30,000 metres
is well within the audible limit and is
not used in practice. It is, therefore,
considered that there is no need to cover
wavelengths longer than 22,000 metres.

(Left)
Figure 2-Selectivity Curve
of R.M.6 Receiver.

(Right)
Figure 3-Typical Overall

Audio -Frequency Character-
istics of Commercial Receivers.

The power supply equipment for these
receivers has been carefully studied and
a separate a -c. power supply unit capable
of feeding any one of the three receivers
has been designed. This power supply
unit works from alternating current
mains of the types normally met with in
practice and supplies the necessary volt-
ages and currents for the operation of
the receivers which use indirectly heated
valves throughout. If it is desired to
use batteries instead of a -c. mains sup-
ply, they can be connected directly to
the receiver.

The last few years have seen remark-
able advances made in radio receivers,
particularly in the field of broadcasting.
New and highly efficient valves have
appeared and the improved mechanical

0

is

IO

ZS

Winn wrneur L  Isi-TC

SO 100 KO CO3
..COVE.C, - 5C11,001 PCM xrno

3000 0006

design of component parts has made it
possible to build very efficient and com-
pact equipments.

A commercial receiver, as distinct from
a broadcast receiver, must be built so
that its performance can be guaranteed
under rough treatment, and its compo-
nents must be extremely reliable under
all conditions of use. Further, many fea-
tures, such as alternate telephone and
telegraph reception, as well as metering
facilities, acoustic shock limiters, etc.,
not on broadcast receivers,
must he incorporated in the commercial
design to fulfil the demands made from
the operating field.

Short -Wave Receiver
The R.M.6 is an eight valve receiver

employing the superheterodyne principle,
and is shown in block schematic form in
Fig. 1.

The valves are employed as follows:
one high -frequency amplifier, first detect.
or, beat oscillator, two intermediate fre-
quency amplifiers, second detector, output

(Continued on Page 17)

Figure 4-R.M. 6 Receiver (13.5-250 Metres).



SOME INFORMATION FOR THE
OPERATOR -FREIGHT CLERK

Many operators have signed on the ar-
ticles for a foreign voyage as "Radio
Operator and Freight Clerk" without
knowing anything whatever of the duties
which lie is expected to perform as
"Freight Clerk" or as "Purser."

Perhaps some general information on
this subject will be of timely assistance
to many operators who, sooner or later,
may be confronted with such a combina-
tion job.

The clerical work on American vessels
calling at foreign ports may be divided
into two classes, namely, (1) SHIPS
DOCUMENTS which enable the vessel
to proceed from port to port and consist
in general of: (a) Crew's Articles, (b)
Ship's Register, (c) U. S. Consular Bills
of Health, (d) Alien Crew List, (e)
Tonnage Dues Certificate, (f) Clearances,
(g) U. S. Department of Commerce Of-
ficial Crew List. and;

2. CARGO PAPERS which include:
(a) Revenue Manifests, (b) Hatch Lists,
(c) Cargo plans, and other papers pre-
pared by the freight clerk and used by
the agents and stevedores at the various
ports in locating and checking the cargo
when discharged from the vessel.

In addition to the papers named above,
there are special forms provided by the
customs officials at each foreign port
to be typed up such as "List of Arms &
Ammunition," "Hatch Plans," "En-
trance Forms," etc. These forms are
usually self-explanatory. The same is
true of Engineer's and Mate's papers
which are usually typewritten by the
Freight Clerk. These consist of requisi-
tions and various reports to be forward-
ed to the steamship company office.

The SHIPS DOCUMENTS are of pri-
mary importance and must be prepared
carefully in order that the vessel will
not be delayed unnecessarily in entering
and clearing foreign ports. A brief de-
scription of these papers follows:

(a) Crews Articles state the ageement
between the members of the crew and
the steamship company as witnessed by
the U. S. Shipping Commissioner. This
agreement is signed by all members of
the crew at the beginning of each voy-
age and must be returned to the Ship-
ping Commissioner at the end of the
voyage with all changes in the crew no-
tated thereon. These notations are made
by the American Consul at the port or
ports where changes are made on a sup-
plementary form which is attached to
the articles.

(b) The Ships Register is usually sent.
ashore with the agent at each port and
requires no attention of the freight clerk.

(c) Bills of Health must be obtained
in duplicate from the American Consul
in each foreign port where cargo is load-
ed for discharge in the United States.
The Bills at each foreign port of call
are attached by the Consul to the bills
issued at previous ports.

(d) The Alien Crew List is prepared
by the freight clerk on forms provided
as soon as the vessel leaves the U. S.
for a foreign port. This crew list repre-
sents a collective passport for the entire
crew and is necessary to enable the crew
to re-enter the United States. Data
necessary for its preparation are ob-
tained from the Crews Articles. All

By DAVID T. WILLIAMS

changes ia crew in foreign ports must
be shown on this list by the American
Consul in the port where changes are
made.

(e) Tonnage Dues Certificate and
Fumigation Certificate accompany ships
documents but require no further atten-
tion.

(f) A Clearance must be obtained at
each port before departure. This clear-
ance is presented at the next port to
show that the vessel was regularly cleared
and free to leave the previous port.

(g) The II. S. Department of Com-
merce Official Crew List is made out by
the vessels Custom House brokers, the
data being obtained from the ships ar-
ticles or "crews articles" as named here-
tofore. One copy is kept up to date in
regard to changes in crew during voyage.
The changes are made by the American
Consuls in ports where changes are made
in the same manner as on the Alien Crew
List. A number of additional copies of
this list should be made up by the freight
clerk. These will be used by custom offi-
cials who board the ship and muster the
crew at each port.

Description of CARGO PAPERS:
(a) Revenue Manifests or Freight

Manifests are prepared by the shipping
office while the cargo is being loaded in
each port. The shipments are all listed
showing their destination, to whom con-
signed, marks and numbers identifying
the shipment, name of shipper, weight,
character of goods, and the freight
charges made for the shipment by the
steamship company. It is sometimes ne-
cessary for the freight clerk to make out
additional copies of these manifests as
needed. All the data regarding the cargo
necessary to prepare custom entrance
forms may be taken from these mani-
fests.

(b) Hatch Lista are required by the
stevedores in the various ports. The cargo
in each hold is listed on plain paper
showing the amount, marks and numbers.
kind of cargo, and to whom consigned.
These are used to cheek the cargo as it
is discharged from the vessel and must
be prepared by the freight clerk while
out at sea. The data is obtained from
the "Mates Receipts" a copy of which
is in the Mates' possession. Several cop-
ies are required for each hatch from
which cargo will be discharged at the
next port.

(c) Cargo Plans are also required by
the stevedores anti ships' deck officers
in discharging cargo. The plan consists
of a cross-section sketch or outline of
the vessel (printed form) which shows
each of the vessels holds. The mate or
supercargo writes in each shipment as
it is loaded s'iowing its position in the
hold of the vessel and other information
such as msarks and numbers, destination,
number of pieces, port of discharge and
consignee. The freight clerk is required
to make several copies showing the cargo
to be discharged at the next port of en-
try for use at each port. As cargo is
loaded and discharged, a new plan is re-
quired upon leaving each port.

There is also a II. S. INWARD FOR-
EIGN MANIFEST that must be pre-
pared by the freight clerk on forms pro-
vided and consists of a complete list of

all cargo and other articles including
bunkers and ship stores obtained in for-
eign ports to be entered in the United
States. It is used by the U. S. Custom
Officials and the steamship agents in
clearing the cargo in the Custom House.
Data are obtained from the freight man-
ifest (revenue manifest). This manifest
should be kept up to date from the time
the first cargo is loaded in a foreign
port as there may not be sufficient time
later on.

IN GENERAL: The Ship's Documents
described are usually taken care of by
the skipper, though their preparation
will be left to the freight clerk. Cargo
papers are made out and taken care of
by the freight clerk. Custom forms
should be made up carefully and pre-
pared before entering port. If reports
regarding the cargo loaded and dis-
charged daily from the vessel are re-
quired by the steamship company, the
data may be obtained from the head
checker and other information regard-
ing the arrival, departure, delays, etc.
from the deck log book which is always
accessible for this purpose. The steam-
ship company's agent will be on hand
when the ship is docked to take care of
any cargo papers to be used on the dock
or ashore and will advise the freight
clerk in regard to their proper prepara-
tion if necessary.

"In Baltimore"
By WILLIA M D. KELLY

When you hear W3AHA on 160 meters
busting up a lot of air, that is George
Proter Houston 3rd, the Chief at WCBM.

Sydney Baasford at WCAO is sched-
uled for a hookup in August.

Ed Laker, who hails from the West
Coast and has put some time on the
Balto. Mail Wagons is now at WCBM
and bids to he the "Speed King" on
the "General" wire.

Charles Sibold is going to try ama-
teur radio and has spent his bucks for
a CW rig.

Frank Snyder of WCBM is a math
hound and shows up fast with a key too.

Eddie Stover of the Transmitter Staff
at WFBR has his own broadcast station
now-they named it Eddie.

Jimmy Schultz, Chief of WCAO, has
gone in for 80 meter phone and is using
500 watts.

Al Krieg is another oldtimer and is
watching meters at WCBM Transmitter.

Clem Holloway, WFBR Control Room,
is a S/\V DX hound and is saving his
doe to buy an AUSTIN.

C. E. Hendrick is a new man at
WEEB.

Carlton Nopper (WFBR Transmitter)
sez that he is going to get hooked up
this September.

Urban Lynch, who twirls dials at
WCAO, likes to service auto sets with
vibrators-nix.



NEW AIRPORT RECEIVERS
By H. B. FISCHER

Member of Technical Staff, Bell Telephone Labs

AN installation of a No. 11B Radio
Receiver at the American Airways'

Hangar, Newark Airport, emphasizes the
value of this recent contribution of the
Laboratories to commercial aviation.
Two-way telephonic communication be-
tween aircraft and ground has grown
very rapidly in recent years. Today all
the large commercial aircraft operating
companies, engaged in the transportation
of passengers and mail, employ such two-
way radio telephone systems, and put
them to a variety of uses. Over them the
position of the ship is reported at regular
intervals, weather information is secured
to supplement that received from the
beacon stations maintained by the De-
partment of Commerce, and their con-
stant availability greatly simplifies the
dispatching procedure. In addition to
these routine uses, the two-way system
is of great value in emergencies such
as a forced landing.

Foreseeing the desirability of such
service, the Laboratories developed the
necessary apparatus several years 2go,
and it was widely sold by the Western
Electric Company. The equipment pro-
vided was very satisfactory under the
conditions existing at that time, but the
rapid increase in the number of such
systems installed has considerably
changed the situation. Because of the
many channels that must now be accom-
modated within the comparatively nar-
row band of frequencies allotted to two-
way aircraft communication, local sta-
tions are frequently only from twenty
to thirty kilocycles apart. Since the
lowest aircraft frequency is three thou-
sand kilocycles, this means that the fre-
quency separation is less than one per
cent. Anyone who has ever had difficulty
in separating stations in the broadcast
range, where the spacing between local
stations is from five to ten per cent, can
imagine the difficulty when the separa-
tion is less than one per cent.

The earlier receivers employed for this
service were not selective enough to be
satisfactorily used under these conditions.
An extended program of experimental
work on the part of the Laboratories,
however, resulted in an airport receiver
for this class of service, known as the
11 type, which meets all requirements.
It is of the highly selective superhetero-
dyne type, while the earlier receiver-
the 9B-was of the tuned radio -frequency
type. This receiver is made in two forms:
the 11A and 11B. The former is con-
tinuously tunable over the frequency
range from 2700 to 6500 cycles, and is
designed for use where there is no great
amount of electrical noise in the imme-
diate vicinity. The 11B, on the other
hand, has two fixed frequencies, to ac-
commodate the two frequencies used by
a system, and is designed to be located
at a distance from the airport where it
will be out of reach of any disturbances
that may exist near the airport.

The selective characteristics and me-
chanical arrangement of the two forms
are essentially the same. Both are
mounted in self-supporting metal cab-
inets, the 11B being shown in Figure 1
and the 11A in Figure 2. The circuit
of the 11A, which is like that of the

Figure 2, right-The 114 re-
ceiver differs in appearance
from the 11B chiefly in hav-
ing a gang -tuning dial on the

front panel

Figure 1, left-The 11B re-
ceiver, like the 114, mounts
in the 64 cabinet, which CI
rugged and self supporting

11B except as noted later, is shown in
Figure 3. It consists of one stage of
tuned radio -frequency amplification, a
modulator, an oscillator, three stages of
intermediate -frequency amplification, a
rectifier used as a detector and volume
control, and two stages of audio -frequen-
cy amplification.

To obtain the extremely high overall
selectivity required by the very severe
service conditions, two types of selec-
tivity must be provided. It is necessary
first, to provide sufficient selectivity so
that no signal is heard from stations op-
erating at a frequency as little as twenty
kilocycles from that of the wanted sta-
tion. This selectivity is obtained in the
intermediate -frequency amplifier, which
operates at 385 kilocycles. This is known
as "closeup" selectivity since it is con-
cerned with signals very close in fre-
quency to that of the wanted signals.
The characteristics of the new receiver
for this type of selectivity are given in
Figure 4, which shows that a signal
only ten kilocycles from the wanted sig-
nal is attenuated about 70db.

In addition to this close-up selectivity,
which is concerned with side bands very
close to the desired one, selectivity in
the radio -frequency circuits must be pro-



vided to prevent adjacent carriers, differ-
ing from the desired frequency by more
than 30 ke, from entering the modulator
in sufficient amount to produce objection-
able cross -modulation. If this were not
done, some of the frequencies of the
cross -modulations might be of a value
to be passed and amplified by the inter-
mediate -frequency stage, and so would
appear as undesired frequencies in the
audio output. Discrimination of this
type is performed by tuned radio -fre-
quency circuits. The high value cf over-
all selectivity obtained by this arrange-
ment is given in Figure 5, which shows
the values of undesired signals, at vari-
ous frequency separations from the de-
sired signal, which will produce an inter-
fering signal 20 db down on a wanted
signal of 50 microvolts.

High -frequency signals generally have
a tendency to vary widely in level be-
cause of changes in the transmission
path. Alen, the airplane from which the
signals are being received is changing
its distance from the ground stations,
which introduces a change in signal lev-
el in addition to the fading caused by
change in path. The new receiver, there-
fore, is provided with an automatic gain
control which maintains a substantially
constant output for wide variation in sig-
nal input. To obtain this regulation, a
voltage is developed in the detector cir-
cuit, which is proportional to, but con-
siderably than, the incoming car-
rier, and this voltage is used to adjust
the grid bias on the high -frequency tubes
and thus, by changing the gain, to main-
tain the desired output for different val-
ues of signal input. Such automatic
volume control makes the operation of
the receiver much more satisfactory since
it is not necessary for the operator to
change the gain except at infrequent
intervals.

The three stages of high -gain inter-
mediate -frequency amplification in addi-
tion to the radio -frequency amplifica-
tion, provide a higher sensitivity than is
normally required. The result is a re-
serve of gain which insures satisfactory
operation under abnormal conditions. A
signal input of one microvolt is sufficient
to give full output at the loud speaker.

At a busy airport, where various types
of electr:cal machines are operated at
frequent intervals, thus producing a con-
siderable amount of electrical noise, the
operation of a sensitive receiver would
be unsatisfactory. For such airports.
therefore, it is desirable to locate the
receiver at some distance away, and to
operate it over a wire line. It was to
meet such conditions that the 11B re-
ceiver was designed. Although continu-
ous tuning over the operating band is
desirable, the additional cost required to
obtain it with a remote -controlled set is
not justified. Since each operating coin -
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Figure 3-Simplified schematic

pany employs only two frequencies in
its communication system, the 11B re-
ceiver is designed for operation at either
of the frequencies-the frequency desired
being selected by operating a dial at
the airport. The two frequencies em-
ployed may he changed manually to any
frequency within the band from 2700 ke
to 6500 ke as is shown being done in
Figure 1.

The chief differences in circuit between
the 11A and 11B receivers are in the
radio -frequency amplifier. Since it is
not necessary to have a unitary control
in a fixed -frequency receiver, individually
adjustable condensers are provided for
each tuned circuit, and a switching relay
is associated with each by which it
may he shifted from high to low fre-
quency or vice versa. The beating oscil-
lator is maintained at a constant fre-

L_J

diagram of the 11A radio receiver

quency by the use of Western Electric
quartz plates. Once adjusted, no fur-
ther tuning of any kind is required for
satisfactory reception.

A regular telephone line is employed
for carrying the voice currents, and for
controlling the receiver. Pulses for shift-
ing the receiver from one to the other of
its two frequencies, and for varying its
sensitivity are sent over this line from a
control unit located at the operating
point. To change frequency and control
the sensitivity, the operator merely op-
erates a dial. The output of the receiver
is sufficient to give satisfactory headset
operation at the airport. Should loud-
speaker operation be desirable, some au-
dio -frequency amplification is required
at the airport. Although the 11B receiv-
er was designed for locations remote

(Continued on Page 20)
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FEDERAL COMMUNICA-
TIONS COMMISSION

The new Federal Communications
Commission, which absorbs the old Fed-
eral Radio Commission, started opera-
tion on July 11th. This commission will
not only control all radio function pre-
viously in the hands of the Federal Radio
Commission, but will as well supervise
the telegraph and telephone industry of
the country.

The new Commission consists of Judge
E. 0. Sykes, Chairman, 7 year appoint-
ment.

Thad Brown, 6 year appointment.
Paul Walker, 5 year appointment.
Norman S. Case, 4 year appointment.
Irvin Stewart, 3 year appointment.
George H. Payne, 2 year appointment.
Hampson Gary, 1 year appointment.
Latest information is that Herbert L.

Petty, Secretary of the old Federal Ra-
dio Commission will act as Secretary of
the new Commission, and the entire staff
of 232 employees of the old Radio Com-
mission will be transferred to the new
Federal Communications Commission.

RUSH FOR POWER
The following broadcast stations were

either given permission to install new
equipment or make such changes as ne-
cessary in present equipment increasing
their daytime power from 1 KW or less
to 2% KW.

WSPD-Toledo Broadcasting Co., To-
ledo, Ohio.

WDAY-WDAY, Inc., Fargo, N. D.
WSAI-Crosley Radio Corp., Cincin-

nati, 0.
WMT-Waterloo Broadcasting Co.,

Waterloo, Ia.
WDGY-Dr. George W. Young, Min-

neapolis, Minn.
KLZ-The Reynolds Radio Co. Inc.,

Denver, Colo.
WKRC-WKRC, Inc., Cincinnati, 0.
WADC-Allen T. Simmons, Tallmadge,

0.
WDAG-Nat'l Radio & Broad. Corp.,

Amarillo, Tex.
WMC-WMC, Inc., Memphis, Tenn.
KOIL-Mona Motor Oil Co., Council

Bluffs, Ia.
KSD-Pulitzer Pub. Co., St. Louis,

Mo.
KMBC-Midland Broad. Co., Kansas

City, Mo.
KWK-Thomas Patrick, Inc., St.

Louis, Mo.
Some other stations who have applied

for this 2% KW daytime power per-
mission are:

KFWB-Warner Bros. Broad. Corp.,
Hollywood, Cal.

KGBZ-KGBZ Broadcasting Co., York,
Nebr.

WOW-Woodman of the World,
Omaha, Nebr.

WGCP-May Radio Broadcast. Co.,
Newark, N. J.

WDAF-Kansas City Star Co., Kan-
sas City, Mo.

WSPD-Toledo Broadcasting Co., To-
ledo, 0.

KLRA-Arkansas Broadcasting Co.,
Little Rock, Ark.

WTMJ-The Journal Co., Milwaukee,
Wisc.

10

NEW FEDERAL RADIO
COMMISSION RULINGS

THE Federal Radio Commission adopted the following Rules and Regulations:
30a. Additional examining eities.-The following is a list of cities where exam-

inations will be held for radio operators' licenses in addition to Washington, D. C.,
and the radio district offices of the Commission. Other cities may also be designated
from time to time for the purpose of conducting commercial and Class A amateur
operators' examinations only. (See Rules 2, 404, 408 and Part V).
Schenectady, N. Y. Oklahoma City, Okla. Cleveland, Ohio
Winston-Salem, N. C. Des Moines, Iowa Cincinnati, Ohio
Nashville, Tenn. St. Louis, Mo. Columbus, Ohio
San Antonio, Tex. Pittsburgh, Pa.

Examinations for commercial and Class A amateur privileges will be conducted
not more than twice per year in the following cities, which are not to be construed
as examining cities under the rules which apply for Class B and C amateur privileges:
Albuquerque, New Mexico Boise, Idaho Phoenix, Arizona
Billings, Montana Butte, Montana Salt Lake City, Utah
Bismarck, North Dakota Jacksonville, Florida Spokane, Washington

Little Rock, Arkansas
309a. The licensees of special and general experimental stations, experimental

broadcast stations and experimental visual broadcast stations may, subject to change
upon further order, operate stations on any frequency above 110,000 kilocycles, with-
out separate licenses therefor, provided the following rules are complied with:

(1)' The licensee shall operate a station only in the class for which he possesses
a license, i. e., the licensee of a general experimental station shall operate a general
experimental station only, and other licensees the class of station for which their
respective licenses are issued. In each case the Commission's rules governing the
class of station for which the license is issued shall be complied with when operating
on frequencies above 110,000 kilocycles in the same manner as if the station were
operating on a frequency specifically referred to or designated in the license.

(2) Licensees shall restrict their operation on frequencies above 110,000 kilo-
cycles to matters pertaining to fundamental research.

(3) Records shall be maintained of all transmissions in accordance with the
provisions of Rule 310.

(4) Licensed radio operators shall be employed in accordance with the pro-
visions of Rule 445.

Rule 368. Licenses for mobile stations and portable -mobile stations will not be
granted to amateurs for operation on frequencies below 56,000 kilocycles. However,
the licensee of a fixed amateur station may operate portable amateur stations (Rule
192) in accordance with the provisions of Rules 384, 386 and 387; and also portable
and portable -mobile amateur stations (Rules 192 and 192a) on authorized amateur
frequencies above 56,000 kilocycles in accordance with Rules 384 and 386, but with-
out regard to Rule 387.

Rule 374a. The licensee of an amateur station may, subject to change upon
further order, operate amateur stations on any frequency above 110,000 kilocycles,
without separate licenses therefor, provided:

(1) That such operation in every respect complies with the Commission's rules
governing the operation of amateur stations in the amateur service.

(2) That records are maintained of all transmissions in accordance with the
provisions of Rule 386.

Rule 384. An operator of an amateur station shall transmit its assigned call
at least once (luring each fifteen minutes of operation and at the end of each trans-
mission. In addition, an operator of an amateur portable or portable -mobile radio-
telegraph station shall transmit immediately after the call of the station, the break
sign (BT) followed by the number of the amateur call area in which the portable or
portable -mobile amateur station is then operating, as for example:

Example 1. Portable or portable -mobile amateur station operating in the third
amateur call area calls a fixed amateur station:

W1ABC W1ABC W1ABC DE W2DEF BT3 W2DEF BT3 W2DEF BT3 AR
Example 2. Fixed amateur station answers the portable or portable -mobile

amateur station:
W2DEF W2DEF W2DEF DE W1ABC W1ABC W1ABC K

Example 3. Portable or portable -mobile amateur station calls a portable or
portable -mobile amateur station:

W3GHI W3GHI W3GHI DE W4JKL BT4 W4JKL BT4 W4JKL BT4 AR
If telephony is used, the call sign of the station shall be followed by an announce-

ment of the amateur call area in which the portable or portable -mobile station is
operating.

Rule 386. Each licensee of an amateur station shall keep an accurate log of
station operation to be made available upon request by authorized Government repre-
sentatives, as follows:

a. The date and time of each transmission. (The date need only be entered once
for each day's operation. The expression "time of each transmission" means the
time of making a call and need not be repeated during the sequence of communica-
tion which immediately follows; however, an entry shall be made in the log when
"signing off" so as to show the period during which communication was carried on).

b. The name of the person manipulating the transmitting key of a radio-
telegraph transmitter or the name of the person operating a transmitter of any
other type (type A-3 or A-4 emission) with statement as to type of emission. (The
name need only be entered once in the log provided the log contains a statement to
the effect that all transmissions were made by the person named except where
otherwise stated. The name of any other person who operates the station shall be
entered in the proper space for his transmissions). (Continued on Page 22)



PIONEER WIRELESS OPERATORS

(Continued from June issue)

McNEIL began forthwith to assemble
M all that was left of his tetrahedral
kite cells into 21/2 kites. Our old standby
which had staunchly withstood all of the
crack-ups of Glengarriff, and which he
had affectionately named "Mabel the
Third" after Horton's wife, was still
with us, although somewhat weather -
worn and battered.

But now ensued uninterrupted bad
luck. Either the first of O'Sullivan's
statements regarding no wind, or his
corrected version "strong winds all day
and night" proved undeviatingly cor-
rect. Long calms were succeeded by
lashing gales, usually with heavy rains.
So that, morning after morning we
would find our kites torn to bits; and
then McNeil would patiently cut out the
broken cells and sew these together into
a new kite. Thus it happened that be
was the only member of our party who
was kept busy during those last trying
days at Cahermore, Ireland.

After a week of this inactivity and
maddening delays, without one fair
chance to get our antenna aloft and tune
in for D. F., Horton was summoned
back to London, leaving McNeil and me
alone to battle on.

Then one night, April 11, 1906, just
about a week after Mac and Mable had
left us, we got the winds we were wait-
ing for-steady and strong, from off the
wide Atlantic. With blustering aid from
the very windy 0 'Sullivan we got out our
last remaining kite at 2 A. M. and sent
her aloft without mishap. She went up
2000 ft. and I tuned in while McNeil
was slowly unreeling cable. Here is my
last bulletin on that occasion:

"Thursday, April 11th.
Static bad at 1000 ft. and above. At

4 to 4:05 A. M. static quited greatly,
nearly 2000 ft. wire up-single wire
(we had sometimes used two wires to
tether the big kites in strong gales).

Heard N. Y. sending. Quite faint, but
readable; stopped at 4:05. Tuning on
O P. c. (pancake coil) quite close at
2 div 's A p. c. at 51/2, 1 V. C. in Antenna
-all in (IRO). Did not hear N. Y. with
this V. C. cut out.

LdeF "

Had Horton been able to remain one
week longer he would undoubtedly have
been able to copy that night the first
wireless messages ever transmitted across
the Atlantic; certainly the first from
West to East. The speed of D. F's send-
ing was far too fast for my fist to
follow. But his style of sending was
strictly American, his spark -frequency
was characteristically much higher than
that of the British ships, to say nothing
of the splashy "plop-plop" of Poldu.
And I got his sign -off. The test there-
fore, while I cursed my luck that Mac
could not have stayed on another week
to actually copy the stuff, was equally
as convincing as was the succession of
triple -dots which Marconi pulled in from
a kite string four years before. (By the
way, did you ever wonder why, on that
historic occasion, the Poldu operator was
never instructed to intersperse his ---with
a few words of English in continental
morsel Just in case Marconi should suc-
ceed in picking up the letter 8, you un-

By DR. LEE DE FOREST

Lee de Forest tells of the first

transatlantic radio message. Items
never before revealed are coming
direct from the notes of the auth-
or, brought up-to-date from his
diary kept at the time. Do not
miss these writings of the great

"father of modern radio."

derstand. The copied words would have
been so much more interesting and con-
vincing, you know!)

But I, not foreseeing the long wind
delays and Horton's too early departure,
erred in the other direction-messages
and press only, and at 25 or 30 words
per minute-and no simple succession of
lots at all.

However all that is long ago over the
dam and washed up-washed out by a
thousand 20 -watt oscillating tube ham-

sets on both sides of the Atlantic-and
the Pacific and Antarctic oceans as well,
with audion detectors and amplifiers, the
latter not even conceived until a half
year later.

But strange to relate, although I had
tried in every way to keep quiet the
news of my mission with kites to Ire-
land, I was greeted upon my return with
old McNeil to Castletown two days later,
enroute to Cork and England, with the
following gem from his Majesty's G.P.O.
officialdom:

"General Post Office, London
April 10, 1906

Dear Sir:
I am directed by the Postmaster Gen-

eral to say that he is informed that
experiments in connection with the re-
ceipt of wireless telegraphic signals
transmitted across the Atlantic have re-
cently been carried out by you in the
neighbourhood of Glengarriff by means
of kites or balloons.

I am to enquire whether the Postmast-
er General's information is correct, and
if so under what authority the experi-
ments in question have been conducted.
I am at the same time to point out that
operations of this nature, if carried out
without the Postmaster General's per-
mission, constitute a misdemeanour un-
der the Wireless Telegraphy Act 1904.

I am to ask you to be good enough
to let the Postmaster General have an
early reply.

I am, Sir,
Your obedient servant,

Wm. Ardron."

I couldn't suppress a chuckle, to think
how narrowly our little band had es-
caped Scotland Yard, as I penned my
reply:

"Castletown, Ire.
April 12, 1906

Hon. Post Master General,
London.
Dear Sir:

Replying to an enquiry received from
Mr. Ardron today I beg to state that
inasmuch as the object of the Wireless
Telegraphy Act is, as I understand it,
to prevent undue interference between
various wireless stations, and as I have
used no transmitter whatever I do not

understand how I have acted in violation
of said act.

The object of my experiments with
kites and balloons was two fold:

(1) To determine how far kites
could be relied upon on these coasts to
maintain an antenna.

(2) At what altitude a single wire
must be placed to receive messages from
a powerful station in New York.

The object of these experiments having
been accomplished they are now discon-
tinued. (sic)

While I may be wrong in my ideas of
equity and law, it strikes me as strange,
to say the least, that objection could be
urged to such experiments as I have
carried out, with receiving apparatus
alone.

I cannot understand why work of such
harmless nature, and of such scientific
interest and value should not be encour-
aged instead of frowned upon or pro-
hibited by the officials of England.

Very respectfully,
Lee de Forest"

Was it possible, or even conceivable
that the alarm expressed by the G.P.O.
over my kite -flying wireless testa was
even remotely connected with those of
December 19011

Or was it prompted by apprehension
of a coining war between Great Britain
and the United States/ In any event I
never knew, for I heard nothing further
from Mr. Ardron of G.P.O.

The mail at Castletown contained also
the very welcome news from New York
that the U. S. Navy had at last and
finally accepted all five of our high
power stations, Key West, Pensacola,
Colon, Guantanamo, and Porto Rico.

Fully mindful from my own observa-
tions and experiences of what my plucky
construction -operators had undergone to
bring these five pioneer big stations to
final acceptance, I took the opportunity
offered by the slow tug -boat trip back
from Castletown to indite the following
letter to all those lads. Perhaps its re-
production, even after all these years,
may serve to encourage some faraway
radio operator who today may be strug-
gling under great handicaps to carry on,
in face of difficulties and discourage-
ment. Or some employer of such fine
operator or engineer, to show them that
their efforts to establish new lines of
communication are properly appreciated,
even if improperly recompensed:

"London
April 20th, 1906

Messrs. Butler, Iredell and Curtis,
Dorchester.
Dear Sirs:

Upon the occasion of the final accept-
ance by the U. S. Navy of the five large
stations of which you have been in
charge, I wish to extend to you, on be-
half of myself and of the American De
Forest Wireless Telegraph Co., congrat-
ulations, hearty and sincere, and to fe-
licitate you all upon your safe return to
God's country.

Too often is it the case that while
the faults and blunders of men receive
good and severe criticism, the merits of
their work, the vitality of their services
pass unacknowledged, even if fully appre-
ciated by their employers. I trust that

(Continued on Page 20)
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A HIGHLY SELECTIVE WEATHER AND BEACON

RADIO RECEIVER FOR AIRPLANE USE
By W. E. REICHLE

Member of Technical Staff, Bell Telephone Labs

THE remarkable regularity with which
air transport companies are adher-

ing to fixed schedules is due, to a large
extent, to the weather and beacon re-
ceiver which is standard equipment on
every mail and passenger airplane. With

90j I

this receiver the pilot can make use of
the frequent weather broadcasts trans-
mitted by the Department of Commerce,
and he can employ the beacon signals
to guide him to his destination. In ad-
dition to the services rendered by the
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beacon and weather stations, operated by
the government, some of the air trans-
port companies are installing low-power
beacon transmitters of their own, which
are located at the airport and mark the
runway of the field so as to help the
pilot to land the airplane although the
visibility may be extremely poor.

Since the number of beacon and wea-
ther transmitters is constantly increas-
ing, the selectivity of the radio receiver
is becoming more important. This is
especially true when a pilot has to receive
signals from a low -power runway -local-
izing beacon while he is in the immediate
vicinity of a strong airway beacon or
weather station. To meet these strin-
gent selectivity requirements Bell Labo-
ratories has designed the 14A radio re-
ceiver. With the 12A receiver, designed
for telephone communication between
airplane and ground, it provides for ai--
craft complete radio -receiver equipment
of the highest quality and dependability.
The 14A covers the frequency band from200 to 400 kilocycles-which is the band
assigned for beacon and weather sta-
tions-and the several improvements in-corporated in it mark this receiver as
a distinct advance over existing equip-
ment.

A signal separated only six kilocycles
from the desired signal is attenuated 55(lb. Although the sides of this curveare extremely steep, the transmission
hand is sufficiently wide to provide goodintelligibility when weather broadcasts
are being received. Moreover the high
frequency -stability of the receiver, com-
bined with the fairly wide band width,
permit the use of a mechanical station
selector. The gain obtained is so high
that circuit noise is the limiting factor
of the sensitivity of the receiver, and
sufficient voltage step-up is provided in
the antenna circuit to allow signals that
impress as little as one microvolt on the
antenna to be used. An automatic vol-
ume -control circuit is employed, which
operates on the carrier and automatically
adjusts the sensitivity of the receiver sothat the output remains virtually con-
stant regardless of the received signalstrength.

A simplified schematic diagram of the
receiver is shown in Figure 1. To obtain
the required overall gain and selectivity
a superheterodyne type of circuit is em-
ployed. The receiver contains a stage of
radio -frequency amplification, a converter
stage which combines the functions ofoscillator and modulator in one +ube,
two stages of intermediate -frequency am-
plification, separate diodes for detection
and automatic volume control., and two
stages of audio -frequency amplification.
The two diode elements and the triode
used in the first stage of audio -frequency
amplification are contained in a single
tube

The radio -frequency and intermediate-
frequency amplifier tubes are pentodes,
the detector is a duplex diode -triode, and
the output tube is a pentode capable of
delivering approximately 600 milliwatts
of audio -frequency power to a low -im-
pedance headset. These tubes have heat -

(Continued on Page 20)



THE GIRL AND THE PEARLS

MUEL JONES has got into the
0 lime -light for fair. There appears
this morning in one of the 'Frisco papersthis headline:

"WIRELESS OPERATOR OUTWITS
CUSTOMS

SMUGGLES PEARLS WORTH
THOUSANDS"

Beside this front-page caption there
is a real picture of the notorious brass -

pounder and below comes this amazing
item:

"In spite of a minute search and an
extreme watchfulness on the part of the
local customs inspectors, Samuel J.
Jones, the chief wireless operator of the
big passenger liner `La Hermosa,' just
in berth from Panama and Mexican coast
ports, is believed to have successfully
smuggled ashore a package of pearls,
said to be worth $225,000.00."

"The details surrounding the affair r re
most extraordinary. The pearls, which
belong to the well-known mining million-
aire, Carter Jackson, are alleged to have
been stolen from him last summer by
Lucerita Carmello, a Spanish dancing -

beauty, rumored to be one of the mining
man's former flames, who, gaining access
to a private safe in his residence at Bur-
lingame, secured the pearls and disap-
peared. The jewels were eventually re-
covered in Mexico City; but when Mr.
Jackson had them brought up on one of
the Pacific Mail steamers, he was in-
formed by Rudolph Merboler, in charge
of the local customs, that since there
was nothing to prove them the identical
ones stolen, and, in fact, nothing to prove
that the originals had ever been lost at
all, the pearls from Mexico City would
not be admitted without the payment of
the full duty, which would amount to al-
most ninety thousand dollars. At a Fed-
eral hearing, the decision of Merboler
was sustained, but Mr. Jackson, declar-
ing the duty had peen paid once, when
the pearls were originally brought in,
refused to pay it again, and sent the
jewels back on the Mail steam to Mazat-
lan.

"It appears that when Jackson form-
erly lived on his copper -mining proper-
ties at Santa Rosalie, in Lower Cali-
fornia, he owned a yacht, the querida,'
upon which Samuel J. Jones was for a
time radio operator. It is said that the
wireless man stands on a remarkably
friendly footing with his former employ-
er; and when the difficulty over the
pearls arose, he offered to run them
through the customs for the other.

"Merboler, learning of the plan, put a
small package agent on board the 'La
Hermosa' last trip, who saw a small
package delivered to the radio man, when
the ship touched at Mazatlan, north-
bound. Upon the liner's arrival yester-
day, the customs inspectors went over
the ship with a fine tooth comb, without
finding anything; and though every pre-
caution was taken to prevent the pearls
being smuggled ashore, nevertheless, it
is rumored that Carter Jackson received
them safely last night."

"Well. I don't see nothin' wrong about
it," insisted Samuel Jones, blinking a
rather black -looking eye, as with his
friend Cunningham he stepped out of the

By VOLNEY G. MATHISON

A good story for "wireless" men
as only Volney Mathison can write
it. Fiction? Yes, but you can
almost feel the story as you go
along. Many readers can actually
identify characters, many of which
are taken from life in Mr. Math-
ison's story. Get a new thrill out
of life reading this one.

elevator, on the way to lunch: "Jackson
paid the duty once; so why should he
pay it again,"

"No -o, not if they're the same pearls,"
qualified Cunningham.

"Well, they are," averred Samuel
Jones, "On the last trip of the querida,'
when Jackson moved up here to Frisco
from Mexico, the pearls was on board
then, an' I saw 'em declared; six in a
settin' an' forty-one in a string-some
beauts, tool

"But that don't prove these are the
same ones," doubted the audiotron man.

"If you'd seen 'em, you wouldn't say
that-there's nothin' like 'em in all
Mexico. That guy Merboler knows they're
the same ones, too, but there's a lot to
this business the newspapers an' nobody
else ain't onto. Merboler used to be the
main squeeze in the Frisco branch office
of Jackson's mines, but finally one day
Jackson caught him in a dirty, double-
crossin' deal, an' kicked him out-an'
not only that, but Merboler was after
that Spanish jazz -baby himself, an' he's
got a grudge like death against Jackson
because he beat his time-believe me, I
know all the ins an' outs of this racket."

"Perhaps you're right. At any rate,
you were lucky to get by the customs
men as you did."

"Humph, that's somethin' else the
fool newspapers ain't onto", sniffed
Samuel Jones, "I had a hunch some-
body 'd gave me away, an' so-" he
paused and looked around, cautiously, "-
an' so I never brought the pearls up a '
tall. Jackson's makin' the papers an'
everybody else think he's got 'em, so's
to put Merboler off the track; an' I'm
really bringin"em up next trip-but,
here, come with me: I'm goin' to show
you a new eatin' joint."

With this abrupt shift of the subject,
Samuel Jones led Cunningham to a large
marble basement -stairway.

"Say, here, where are you going," ob-
jected Cunningham, reading the inscrip-
tion, "Leighman's Cafeteria": "I thought
you said you wouldn't eat in a cafe-
teria."

"Well, I'll eat in this one, anyway,"
declared Samuel Jones, determinedly,
"come on."

"I'd like to know what's the con-
founded idea." protested Cunningham,
ten minutes later, as carrying a large
luncheon -filled tray, he stumbled over
somebody's umbrella and narrowly avoid-
ed a disastrous collision with the rear
end of a detestably fat woman, "you
know I never had any use for these
wait -on -yourself places; and you always
said you wouldn't be found dead in one
of them-and now here-t"

Cunningham's complaint died on his
lips. Approaching their table was a

dream of girlish deliciousness, a Venus -
shaped, rose -bud -lipped little chicken,
who in a stiffly starched white uniform
and cap, looked like a real, living doll.

"How are you today, Mr. Jones," she
asked, glancing shyly at Cunningham,
and bestowing a charming smile upon
Samuel Jones, as she began taking the
dishes from his tray and carefully ar-
ranging them for him on the table.

"Fine an' dandy, Miss Sweetness,"
answered Samuel Jones, returning her
smile, "-an' I know you are too, if you
feel a thousandth part as good as you
look-but excuse me-Miss Lillian Ver-
naldt, Mr. Cunningham."

The little blonde smiled demurely in
acknowledgment; and after a moment's
chat with Samuel Jones, drifted off to
resume her task of spreading fresh white
linens on vacated tables.

"No wonder you insisted on coming
down ,,herel " exclaimed Cunningham, ad-
miringly, as he watched the girl thread-
ing her way among the crowded tables;
"some little peach, all right!"

"Well, you don't need to gape your
confounded head off!" growled Sam-
uel Jones, with ill -concealed jealousy,
"I brought you down here to eat."

"Go ahead and eat yourself, and quit
looking so green in the face," retorted
Cunningham, good humoredly. "But, jok-
ing aside, she is a pippin. How did you
happen to meet her,"

"By gettin' this," enigmatically an-
swered Samuel Jones, tenderly feeling
his blackened left eye.

"What, did she give you that
"No, of course not!" exclaimed Sam-

uel Jones, indignantly. "You know, last
night I was out to Burlingame to see
Jackson an' tell him why I didn't bring
up the pearls this trip. I left his place
about ten o'clock, an' was standin' just
outside his high iron lawn -fence, when
all of a sudden, somewheres pretty close,
I hears a scream. There's lots of trees
along the streets out there, makin' things
pretty dark; an' right in the darkest
place, I hears somebody manila'. I ad-
vances along the sidewalk, navigatin'
pretty cautious like at first but when I
gets up close, I sees it's a girl grapplin'
with a fellow. Course then, right away,
I rushes in an' slams the guy one-an'
quick as a eat, he turns on me, an' cracks
me right square in the eye! Believe me,
that was all he ever did, tool-I just
lit into him an' hammers the everblastin'
daylights out of him, finishin' him up
with a tap under the jaw that lays him
out on the sidewalk. I was thinkin' of
calling a cop to cart him to the cooler,
but first I lights a match to have a look
at the geiser; an' who should it be but
one of the cadets on the 'La Hermosa.'
Though he's been on the ship only a
trip, I'd already sized him up for a
sneaky, yellow -livered skunk, an' I had
no use for him, but when I recognizes
him there on the sidewalk, I thinks to
myself that shipmates is shipmates, an'
he's probably only full of jackass moon-
shine, anyway; so, instead of callin' a
cop, I just disposes him comfortable in
the gutter an' leaves him there. Then I
takes Peaches -an' -Cream home - an'
that's how I met her."

"She lives near Carter Jackson, in
Burlingame, then I"

"No, she lives in Oakland, but last
13



night she was out to Burlingame to visit
a sick friend, she said."

Cunningham suddenly became thought-
ful.

"That sick friend business is surely
old stuff," he remarked, cryptically.

"I don't get you."
"I mean, I think you're a bigger suck-

er now than you were ten years ago
fresh from the hay ranch. On the iden-
tical night you go to Burlingame, this
girl, who belongs across the bay in Oak-
land, happens to be way out there; and
just at the very minute you come out of
Carter Jackson's place, she is attacked
right close by-and then you fall for a
silly story about a sick friend, and forget
all about the fact that right now you
are the object of a lot of attention on
the part of certain government officials
-for you know, they may have a suspi-
cion that you haven't brought up those
pearls yet. '

"An' this little chicken picked up the
cadet somewhere, an' slipped him a five
or a ten spot to start all the racket last
night-she's the queen of the secret
service out to string me, I s'pose, huh!"

"She's mighty pretty and clever look-
ing to be working here." Cunningham
was serious.

"Aw, fergit it!" scoffed Samuel Jones.
'Because some of the hams use your
audion bulbs till they get dark inside an'
burn out from pure old age, an' then
send 'em back to you an' say they're
no good, you're beginnin' to think the
whole world's crooked! Anybody can
see that this is just a sweet, jolly little
dame-"

"Oh, you're in love again-and every
time you fall, you fall harder. Come on
and eat, if you're going to."

One afternoon, a few days later, Sam-
uel Jones was leisurely strolling down
Market Street. It was Thursday, Lil-
lian's day off, and Samuel Jones was
going to meet her at three o'clock. She
had expressed a desire to see the "La
Hermosa" and he was going to take
her down to the Mail pier and show her
over the big ship. Drifting down Market
Street, Samuel Jones paused before a
big show window, filled with a dazzling
display of artificial diamonds and pearls.
He lingered thoughtfully before the win-
dow for a few minutes, and finally en-
tered the store.

Later emerging, he wandered on down
Market; abstractedly turned into Bat-
tery, and, almost before he knew it,
found himself in the chill shadow of
the customs house. Involuntarily quick-
ening his step, he was about to hasten
by, but chancing to glance up at the
ti.trance, who should he see coming out
of the revolving door but Lillian Ver-
naldt. Samuel Jones stopped abruptly,
and then the girl saw him.

"Oh, hello,' she smiled, coming to
him, "I never thought I'd meet you down
here."

"Well, I never expected to run into you
here, neither," answered Samuel Jones,
constrainedly.

"I just came down here a few minutes
ago looking for sister," she replied.
"Sis is a stenographer here in the hydro-
graphic office.'

Samuel Jones looked penetratingly
into the sweet young face, but he could
read nothing of deceit in it. If she was
stringing him, she was indeed an artist.

"I was just wanderin' around killin'
time, waitin' for three o'clock," he re-
marked, rather awkwardly. "Shall we go
down to visit the 'La Hermosa' nowt"

The girl assented, and they took a car
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to the Mail docks. Assisting the little
blonde up the ship's gangway, Samuel
Jones observed up on the bridge deck,
the hulking figure of the cadet he had
thrashed the night at Burlingame.

The fellow looked as though he had
just returned aboard from his long
drunk, and Samuel Jones wondered that
the man had not been discharged from
the ship. Hie clothes were soiled and
rumpled and his coat-tail was conspic-
uously ripped. Catching sight of the girl
and her escort, he slunk out of sight
into the wheel house.

Samuel Jones spent an enjoyable hour
showing his pretty charge over the big
liner. At last they came to the wireless
room.

"This place looks pretty good now,"
remarked Samuel Jones, after he had
gone through the time worn explanation
of the radio equipment, "hut you ought 'a
seen the shack the first day we came in,
after that blasted customs bunch got
through with it. It sure was a wreck, all
right."

"What's this funny looking thing
fort" curiously asked the girl, picking
up the shiny brass mouth -piece of the
wheel house speaking tube.

"That's what I hid my pearls in last
trip," jested Samuel Jones, taking the
tube from her hand. "You see, there's
a whistle in the mouthpiece that's held
shut by a spring; an' so all I had to do
was to slip the pearls into it and-but
I'll be darned if that confounded whistle
hasn't fell out again!"-Stooping and
searching about the floor, he picked up
a little conical metal object. "I don't
know what's the matter with this blamed
thing," he grumbled, scrutinizing the
convex disc closely, "it seems to keep
fallin' out of the mouth piece all the
time, lately-"

"Oh, mercy, do you know, what you
just said about those pearls of yours
reminds me of something I was going
to tell you,"-broke in the girl, a
troubled look in her pretty eyes. "Re-
member, just now, I told you about sis-
ter's working in the hydrographic office?"

"Yes," prompted Samuel Jones, won-
dering.

"Well, oh dear, maybe there's nothing
to it, but sister told me just last night
that as she was going down a corridor
in the customs house yesterday after-
noon, she heard some men telling another
one that you haven't brought those pearls
at all, as the papers say you did; and
she said she heard the man say he was
pretty sure you would have them with
you next trip."

"Sufferin' wildcats! Jackson was
right!" ejaculated Samuel Jones, half -
involuntarily.

"Who?"
"The man the pearls belong to," an-

swered Samuel Jones. "You know, the
reason I was out to Burlingame the oth-
er night when I met you, was to tell
Jackson why I'd left the pearls behind
last trip. We was in his library, which
has a big French window openin' onto
his garden, an' somehow he had a hunch
all the time that somebody was snoopin'
around outside listenin' to us-an' I
guess he was right, too!"

"Then you actually are going to bring
up those wonderful pearls next trip?"

"Yes, I'll have 'em next trip, all
right, an I don't give a whoop if that
confounded customs crowd do know it-
they're only a bunch of boneheads, any-
way."

"And are you really going to put them
in that thing there?" she queried won-
deringly, pointing to the speaking tube,

which Samuel Jones still had in his hand.
"No, I was only jokin' you about that

-that's the first place they'd look,"
answered Samuel Jones, smiling at her
innocent credulousness. "There's all
kinds of places to hide a little package
like that aboard this big ship but the
idea is to put it in something it can he
slipped ashore in-an' believe me, I've
got a humdinger of a scheme for doin'
it too."

"How?" she asked, simply.
Samuel Jones seemed unconsciously

driven on by the little blonde's infantile
gaze of wide-eyed curiosity. Opening a
locker, he took out an audion B -battery.

"You see, this thing is all full of little
dry cells," he explained holding the ob-
ject up to view, "Now, s'posing, I take
this battery to pieces an' dig the filler
out of every cell, I can put two or three
pearls in the bottom of each one, then
I can shorten up the little carbons an'
put 'em back with the filler, seal up the
tops, an' finally put all the cells to-
gether in the box an' run it full of the
sealing -compound. If the job's done
careful, it'll look natural, but the best of
it is, the B -battery will give juice, same
as ever, an' I can put it right into the
receivin' cabinet an' use it. Then, when
we get into Frisco, I'll bust a wire or
somethin' in the cabinet, so the wire-
less company's inspector'll have to send
it ashore to the shop. The B -battery will
go with it; an' it'll be no trick for me
to breeze into the shop long about lunch
time an' get the battery out-an' the
stunt's all done."

Once more the "La Hermosa" made
the run to Panama. Northbound at
Mazatlan, the package of priceless pearls
were delivered aboard, into the hands
of Samuel Jones, and the audacious
brass -pounder made but little effort to
conceal the fact.

In the course of his watches north, he
carefully took apart, and reassembled,
the spare B -battery. Having brought
some extra sealing compound along for
the purpose, he did the job with such
minute and painstaking care that when
finished the B -battery appeared to have
never been tampered with. It showed
an almost normal voltage, and Samuel
Jones put it into the receiving cabinet,
removing the other one.

The night before the arrival of the
"La Hermosa" at San Francisco, there
came a message from KPH:

"Jones La Hermosa Found serge Be-
ware Jackson."

A strange message; but Samuel Jones
thought he understood it, and he smiled,
grimly.

Almost before the big liner had
dropped anchor in quarantine, the cus-
toms' tugboat was alongside. Samuel
Jones sat in the radio cabin, calmly
awaiting developments. He had not long

' to wait. The wireless room door was
thrown open, and in marched two in-
spectors. With them was their blotchy -
faced, coarse -featured chief, Merboler
himself. Also in the party, and carrying
his tool kit, was the sour -tempered wire-
less company 's inspector. It was he who
spoke first.

"So you're going to play me for a
sucker with your pearl game, eh?" he
snarled, sarcastically. "Well now we'll
proceed to see who's the biggest suck-
er!"

He advanced to the table, opened the
receiving cabinet, and took out the B -
battery. Laying it on the floor, he got
a hammer out of his kit and began to

(Continued on Page 22)



THE MEASUREMENT OF SMALL VALUES OF
INDUCTANCE AND EFFECTIVE RESISTANCE*

By J. K. WEBB and C. BROOKES-SMITH

Introduction

TILE behaviour of cables used for com-
munication purposes depends on the

four parameters, dielectric capacity,
leakance, inductance, and effective re-
sistance. In experimental work consid-
erable saving may be effected if these
can be determined accurately on very
short samples of the order of about two
metres upwards. From these measure-
ments a reliable forecast of the con-
stants of the final cable may be deduced.

In the case of dielectric capacity and
leakance the well-known capacity and
conductance bridge fulfils all require-
ments, but for the measurement of the
remaining two parameters, no analogous
bridge has been available and conse-
quently it has been necessary to develop
one.

This brdge, known as the a -c. -d -c.
bridge, in addition to inductance, mea-
sures the resistance to alternating and
direct current of the sample under test
and hence, by subtraction, the increment
of resistance due to inductive effects
such as the skin effect in the copper
conductor, and the eddy current and
hysteresis loss in the loading material.

Measurements with a -c. and d -c. may be
made without disturbing the sample in
such quick succession that errors due to
change of temperature are obviated.

The bridge can also be used to measure
the magnetic properties of very small
samples of the loading material, i. e.,
permeability hysteresis, and eddy cur-
rent loss at known field strengths and,
in the case of cables for carrier fre-
quencies, the effect of the screening, lead
sheath, and armour on the resistance in-
crement. Tests performed before and
after removal of the metallic components
surrounding the conductor enable val-
uable empirical data to be obtained. It
has been found possible to obtain com-
plete magnetic and loss data on a length
of only two metres of 0.1 millimeter
loading wire.

Bridge Circuit Employed
Since there are a variety of well -

*Reproduced from "Electrical
Communication," .lily, 1934

known methods available for the accu-
rate measurement of small inductances,
the main problem has been the deter-
mination of effective resistance in incre-
ments as low as 0.0001 ohms at very low
field strengths in the loading material
and, hence, correspondingly low currents
in the sample.

The range of measurement found most
desirable was inductance from 1 to 300
microhenr es, and resistance from 0.0001
to 10 ohms over the frequency range of
100 to 70,000 cycles p:s. These limi-
tations greatly restrict the choice of cir-
cuit in order that accuracy may be com-
bined with sufficient sensitivity while
errors, due to stray capacities, induct-
ances, and contact resistances, may be
kept negligible.

A simple substitution method has been
found most effective in meeting these re-
quirements, the circuit being given on
front cover. This is essentially an equal
ratio bridge in which an initial zero
balance is obtained with the sample short
circuited. After the short circuit across
the sample is removed, balance is restored
by decreasing the variable inductance
and resistance in the same arm as the
sample, the other three arms of the
bridge remaining undisturbed. The
amount of such decrease gives a measure
of the effective resistance and inductance
of the sample. Similar measurements are
made both with a -c. and d -c., and from
these the increment of effective a -c. re-
sistance over the d -c. resistance may be
computed.

Any errors due to stray capacities, etc.,
are thus seen to be confined to the one
arm, CD, of the bridge in which the
sample is inserted; the remaining three
arms, being fixed, merely serve to com-
plete the bridge network, and all errors
in the latter cancel out on account of
the double balance.

The inductance Li consists of three
separate variable inductances in series,
having maximum values of 350, 20, and
0.1 microhenries respectively. Each is
constructed astatically and is sufficiently
isolated to reduce mutual effects to a
negligible value. The chief trouble in
connection with the design of these in-
ductances lay in their tendency to change
their effective resistance with different

settings but by using litzendraht wire,
carefully spacing and supporting the
coils by the minimum of solid dielectric
material and supporting them in holders
without having resort to any metal in the
form of screws, spindles, and bushes, such
trouble was almost entirely overcome.
The smallest inductance is provided
mainly to obtain the high degree of
bridge balance necessary to observe small
changes in resistance.

In the design of the variable resist-
ance Its the main problem was to obtain
a total variation of about 10 ohms in
increments of 0.0001 ohm without ap-
preciable error due to contacts. This
was successfully achieved by adopting
the form of a five -dial shunted coil vari-
able decade resistance, the five decades
having ten steps each of 1.0, 0.1, 0.01,
0.001, and 0.0001 ohm, respectively. In
this arrangement each of five single coils
is successively shunted by ten coils so
as to provide a complete decade, with
the result that very small increments of
resistance can be obtained without any
great difficulty in adjusting individual
resistance coils and without the introduc-
tion of errors due to contact resistance
of the switches.

The connections to the shunted coil
decades are so arranged that increasing
dial readings decrease the resistance in
the circuit. In the same way the mea-
suring inductance Li is arranged so that
increasing dial readings actually corre-
spond to decreasing inductance in the
circuit. By this means the resistance and
inductance of the sample is read on the
dials directly if Li and Its indicate zero
when the sample is short circuited.

In order to effect this zero adjustment
a small variable resistance and induct-
ance is provided in the adjacent AD
arm of the bridge. Four shunted coil
decades of total variation of about 1
ohm and a small variable self-inductance

are provided for this purpose. The
total resistance of both the AD and CD
arms is in each case made up to 20 ohms,
by the addition of fixed resistances.

Since measurements on magnetic
samples are usually a function of cur-
rent and, in practice, this latter is often
extremely small. some method of deter-
ni iii;ng time current traversing the sample
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was found essential. This was simply
and effectively done by shunting known
fractions of the total input current into
the bridge network. The total current
is of such a value that it can readily be
measured by means of a thermocouple
ammeter. Three shunts are provided, and
are connected as in Fig. 1. The switch
positions are marked with powers which
indicate the ratio between the measured
total input current and the current in
the sample. In order that the ratio may
not vary with frequency, each shunt is
designed to have the same time constant
as the bridge network, this being effected
by making the shunt coils of manganin
wire having small toroidal inductances
of copper wire in series. The difficulty
of reading very small currents with a
thermocouple is thus overcome.

Keys are provided to connect either
a -c. or d -c. to the bridge input, and
either an amplifier or d -c. galvanometer
to the output. For a -c. work up to 3000
or 4000 p:s., an amplifier having a gain

of 80 db. is used, and above this fre-

Figure ,1

queney a heterodyne detector. For d -c.,
in cases where it is undesirable to cir-
culate other than an extremely small
current in the sample owing to trouble
due to unilateral magnetisation effects,
sufficient sensitivity is obtained by us-
ing a Paschen type galvanometer. If,
however, it is permissible to pass a larg-
er current through the sample, any ordi-
nary galvanometer will suffice, although
its resistance should preferably be less
than 20 ohms.

Construction

A semi -portable truck type of con-
struction has been adopted, the general
plan of the layout being given in Fig.
2. As the bridge assembly is nearly
31/4 metres long, it has been divided in-
to two truck units which couple together
rigidly when the bridge is set up for
use, but which may be uncoupled to
facilitate movement about the laboratory
or test -room. The principal unit includes
all the input circuits, controls, etc.; the
second unit containing only the varirr;de
inductances in the d -c. arm. This ar-
rangement gives a satisfactory grouping
of the component apparatus, and also
keeps the variable self -inductances as
far as possible away from metallic ob-
jects. The screening is of the simplest
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type and is restricted to a single earth
screen round the ratio arms, the leads
to the output transformer and the mea-
suring resistance in the CD arm. To
avoid magnetic pick-up, the input and
output transformers are magnetically
shielded. The D corner of the bridge
is connected to earth, and the side panel
of the truck nearest the operator is
lined with metallised paper which is also
earthed. There is no metal in sufficient
proximity to the variable inductances to
give rise to any error due to their ten-
dency to change their effective resistance
with change of inductance. Fig. 3 is a
photograph of an earlier model of the
bridge, which, however, does not incor-
porate a number of the refinements sub-
sequently found advisable, although it
serves to show the type of construction
adopted.

Accuracy

The bridge may readily be calibrated
for inductance by comparing measure -
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merits made on fixed induct-
ances covering its entire
range with those obtained by
any of the several alterna-
tive methods which are
available and of unques-°
tioned accuracy. This has
been done without difficulty.

being quite small, may be calculated at
70 ke., the value being about 12% only
of the d -c. resistance. These effective
resistance standards were then measured
by means of the bridge, and results com-
pared with the calculated values, the
difference giving the bridge error.

The curves in Fig. 4 show the results
thus obtained, the correction being ex-
pressed as the increment of resistance
which must be deducted from the figures
obtained on a sample at any particular
value of inductance, and for the fre-
quency et which the measurement is
made.

The change of phase angle of the
shunted coil decade resistance with al-
teration of setting has been examined,
but with each individual coil manufac-
tured and adjusted to give as low a
phase angle as possible, errors due to
this cause are negligible.

The sensitivity of the bridge balance
leaves little to be desired; an increment
of 0.0001 ohm is readily observed under
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Figure 4

The calibration of the bridge in terms
of effective resistance, however, has pre-
sented a real problem, since there is no
good alternative method available for
purposes of cross-checking. A close con-
sideration of the problem led to the adop-
tion of the following method as the most
practical and reliable.

A series of inductive resistances was
constructed, the various values of the
inductances being chosen to cover the
range of the bridge. The increment of
a -c. effective resistance of these coils
over the d -c. resistance was reduced to a
minimum by using litzendraht copper
wire wound in the form of a single layer
coil, air spaced, with the minimum of
support on an ebonite former. The di-
mensions of the coils were chosen to
give as large a time constant as practic-
able. No metal was permitted within a
considerable distance. The increment of
effective resistance of such coils, while

normal conditions, both with a -c. and
d -c. In balancing with d -c., possible er-
rors due to thermo-electric effects are
ruled out by always working with the
galvanometer circuit closed. In this
case, however, an approximate inductive
balance should also be obtained to avoid
inductive kicks on the galvanometer
when switching the current on and off.
All connections in the d -c. circuit are
also made of copper so that thermo-
electric currents hardly exist.

While the accuracy obtainable is to
some extent dependent on the nature of
the sample and other circumstances, in
general, the effective resistance of an
inductive resistance of value 0.1 ohm
may he obtained with an accuracy better
than 1% at all frequencies up to 70 ke.
While this is the highest frequency for
which the bridge has been used up to
date there is, of course, no reason why
measurements should not be made at even
higher frequencies.



0

10

20

30

40

50

60
-0 -5 0

KILOCYCLES OFF RESON
Figure 5-Selectivity Curve of R.M. 7

Receiver

CURVE I- FOR TELEPHONE

" 2- " TELEGRAPH

1

2
2

NEW "STANDARD"
RADIO RECEIVERS

(Continued from Page 6)
power pentode, and automatic gain con-
trol valve. The latter can also be made
to oscillate for the heterodyne reception
of C.W. telegraph. The high and inter-
mediate frequency amplifiers are variable
mu pentodes which are silent and very
stable in operation and which give high
gain.

The wavelength range (13.5 to 250
metres) is covered by means of a three -
position switch and variable condensers.
No plug-in coils are used, thus making
for very easy operation. The radio fre-
quency signal is fed through a tuned cir-
cuit to the high frequency amplifier valve
which is coupled to the first detector
through two further tuned circuits. Three
tuned circuits are included so that sec-
ond channel interference (image fre-
quency) may be sufficiently attenuated.

The intermediate frequency amplifier
operates at 600 kilocycles, and incorpo-
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rates a two -position band-
width circuit. The selectiv-
ity may be altered by the
simple action of operating a

+10 switch, a facility which is of
ANCE, considerable value in the op-

eration of the receiver. The
operator can first set the selectivity for
broad tuning under which condition the
band -width will be about 35 kilocycles and
then switch to the other position when
the required signal is found, thus nar-
rowing the band and increasing the se-
lectivity.

Following the second detector, the sig-
nal is amplified by a pentode valve which
is provided with an output transformer
to give an output impedance suitable for
working into a 600 ohm line.

The automatic gain control valve is
used to keep the signal steady during
fading periods. The automatic gain con-
trol characteristic is such that for an in-
crease of field strength of 40 db. the
output level of the audio signal is in-
creased only by 2 db. The time constant
for the automatic gain control circuit
can be changed by means of a switch
from a value of approximately 0.8 sec-
onds to approximately 0.2 seconds. The
longer time constant is used when the
receiver is operating on high speed teleg-
raphy and will take up slow fading with-
out being falsely operated by the tele-
graph impulses or noise. The shorter
time constant is used for telephone recep-

tion. It will be appreciated that the au-
tomatic gain control in conjunction with
the volume limiter described below, will
result in a very constant output and low
noise level.

When the receiver is used for the re-
ception of C.W., the automatic gain con-
trol valve is made to oscillate. This set-
ting is also used in searching for the
carrier of a telephone system upon which
no modulation is present, an audible beat
note being obtained when the operator
passes through the carrier in searching
for the station.

A signal limiter or click suppressor is
included in the receiver to limit the
strength of the audio signal, thus pro-
tecting the operator's ears from acoustic
shock when passing through the field of
a powerful transmitter. The limiter con-
sists of a copper oxide rectifier whose re-
sistance at a predetermined voltage drops
rapidly, thus limiting the signal. It
should be noted that the time constant
of the limiter is negligible and it will,
therefore, take up static and other shocks
of a similar nature. It therefore follows
that in addition to its protective func-
tion, this limiter will often be of assist-
ance in reading weak signals through
heavy static.

In order to increase the signal to noise
ratio when the receiver is taking teleg-
raphy, a band pass filter is connected in
the output of the second detector. This
filter passes a frequency band from ap-
proximately 850 to 1250 cycles per sec -

(Continued on Page 21)
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Figure 6-Block Schematic of R.M.8 Receiver.

17



SIMPLIFIED DISC RECORDING
By E. E. GRIFFIN

Chief Engineer, Universal Microphone Co., Inglewood, Cal.

(Continued from June Issue)

The turntable proper upon which the
recording blank is placed for recording
should be as heavy as possible to pro-
duce a stored energy in rotation that
overcomes any braking effects of heavy
modulation in the recording. A 16 in
disc turntable should weigh approxi-
mately eight to ten pounds minimum to
insure results-highly professional equip-
uient will weigh thirty-five to forty
pounds.

Recording Heads

The Universal combination pickup and
recording head offers an excellent re-
corder and playback in one instrument
where minimum installation space and
weight are of prime importance, and
when used with Universal 12 in. lead
screw, makes the ideal compact installa-
tion. It is of proper impedance to match
the primary side of a standard No.
1089 microphone input transformer when
used as a playback; and is matched by a
No. 1152 tube -to -line transformer when
used as a recording head.

Unweighted, the needle pressure upon
the record is 6 oz.; an additional weight
of 8 oz. being furnished for use when
recording. Five watts of energy can be
safely handled by this recorder and it
should not be confused with ordinary
phonograph pickup, the parts, magnetic
field, voice coil-in fact the entire unit
is made to receive power.

For professional use. the Universal
Power Recording Head is recommended.
This device can safely handle 10 watts
of energy, and is provided with screw
damping adjustments, in addition to
being adjustable for needle pressure and
needle angle. Lever adjustment for
pressure provides variation from 2 to 12
oz. A 12 ohm Electro-magnetic field
coil, which must be supplied 6 volts, pro-
vides a powerful concentrated field, thus
overcoming the inherent difficulties of a
permanent magnet. The special alloy
armature is mechanically and electrically
balanced between four pole pieces affect-
ing a true push-pull action, thus assuring
high fidelity and maximum sensitivity
to all frequencies. When properly
matched to a high quality amplifier, this
recording head provides a depth and
brilliancy unobtainable by any other re-
cording device.

The adjustable feature of a recording
head allows it to be tuned while in oper-
ation. This is accomplished by resting
the stylus on the edge of a thin wooden
partition such as cigar box wood, making
damping adjustments for volume and
quality by ear.

Types of Record Material

Choice in the type of material to be
recorded upon depends entirely upon the
individual. Excellent results being ob-
tained on either the processed Universal
aluminum, cellulose, or the blank cellu-
loid.

There are three types of grooves in
use for recording involving three en -
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tirely different methods of obtaining re-
sults.

In the first instance pregrooved records
either of metal or composition are avail-
able. The needle used has a blunt nose
following in the groove and modulated
by the amplifier to bend the already con-
structed groove to the frequency applied.

The proper needle for pregrooved alu-
minum and for pregrooved black com-
position records is type B, which should
be used at an angle of from twenty-five
to twenty-eight degrees from vertical in
both recording and playback. In record-
ing on pregrooved aluminum. weight
should be applied to the recording head
so as to give the needle an actual weight
upon the record of from 12 to 16 ounces.

Pregrooved aluminum discs offer the
simplest method. These records can be
played back instantaneously, that is, im-
mediately after they are made, using a
non-metallic needle such as a thistle or
cactus needle.

In playing back, a needle pressure of 4
to 6 oz. is sufficient. Maximum fidelity and
brilliancy will be obtained when playback
is made with the same needle as used in
recording. Record life, however, will be
sacrificed, as each playing with the hard
needle tends to smooth out the groove
modulations. If it is desired to preserve
the record indefinitely, playback should
be done with type "F" needle only.

The next method of operation, and one
which is rapidly supplanting pregrooved
is blank records in combination with a
lead screw which is driven from the cen-
ter of the turntable and carries the cut-
ting head across the disc while the record-
ing is going on, making the groove and
modulating at the same time. In other
words, the groove is cut at the various
angles during the time it is being grooved
in the material. In the case of the alumi-
num, this groove is not actually cut out
of the metal, it is instead "spun" or
"creased" in the metal.

For ungrooved aluminum records the
special shape point type "A" is necessary,
and recording should be done with the
stylus set 28 degrees from vertical. Ac-
tual needle pressure upon the record
should be from 10 to 14 oz. A lead screw,
driven from the center spindle of the turn-
table guides the recording head across the
face of the record at the proper speed
to give 80 to 100 grooves per inch. In
this type of recording, the record is not
cut, the groove being "creased" in the sur-
face of the aluminum, retaining the pol-
ished nature of the surface; resulting in
recordings with a minimum of surface
noise. Playback on this type is best ob-
tained by the use of type "F" needle with
a pressure of 4 to 6 ounces.

In the case of aluminum records it has
been found that the groove being spun in
the metal, guided by the lead screw, mod-
ulated by the amplifier, retains the surface
finish of the metal for the side walls of
the groove. This is done by the use of an
extremely highly polished sapphire needle

having the proper point and operated at
angles that experience has shown to be
best for this purpose, namely, from twen-
ty-five to twenty-eight degrees from ver-
tical.

Aluminum blanks and pregrooved discs
both are furnished processed with a
buffed -in lubricant to supply that very
necessary element while the recording is
being done and to eliminate tearing and
scratching of the very delicately polished
surface of the aluminum blank and at the
same time makes for a silent background
and eliminates needle scratch as it is some-
times called.

For records such as cellulose nitrate
coated discs, celluloid, cellulose acetate,
gelatine, etc., the cutting stylus actually
cuts out from the surface of the disc, a
small shaving or thread of the material,
leaving a groove of the shape and with
the irregularities corresponding to the fre-
quencies fed to the cutting stylus by means
of the amplifier and recording head. In the
case of above types of records, a special
cutting needle, type "D," is required; oper-
ated at an angle of 2 degrees from verti-
cal. The point of this needle is similar in
shape to a lathe cutting tool and in oper-
ation, it actually cuts out a fine thread of
material from the record. The pressure of
the needle on the record should be from
one to two ounces, depending upon the
density of the material being cut.

When cutting this material with the
Universal Power Recording head, a type
"E" stylus is used. The sapphire point
of this needle is identical to the type "D"
but is provided with a shank bent on an
angle of 28 degrees, allowing the head to
he used for either aluminum or cellulose
without change of head angle.

Playback on this type of record can be
accomplished by the fibre needle type "F,"
or a bent shoe type of trailing needle.

This last method although possessing a
high degree of fidelity, has the disadvant-
age of high surface noise level, especially
when the cutting edges of the needle be-
come dull. Surface noise can be compen-
sated for by a scratch filter of proper
value, depending upon the impedance of
the playback head.

Playing Back of Records

In playing back aluminum records,
whether pregrooved discs or blank and
cut with the lead screw as described above,
a non-metallic needle has been found best
because it will remove the surface sound
and reproduces a tonal quality not ob-
tained by other types of needles. To play
on aluminum record with an ordinarily
steel phonograph needle so mutilates or
scratches it, that it is destroyed as to
musical value.

All composition may be played back
with bamboo or non-metallic needles and
give very good results without damage or
deterioration of the record groove. For
the playing of aluminum records a non-
metallic needle, known as the fibre -bam-
boo needle, has been found to be most
satisfactory with the one disadvantage of
wear. It is necessary to resharpen after



each playing. The general procedure
is to have a quantity of these sharp-
ened and to change the needle be-
tween each playing and thus maintain
a high quality output at all times.
Needles may be sharpened with a small
hand sharpener in a few seconds-the
sharpener, needles, etc., all being shown
in the Universal Microphone Company's
catalog named at the beginning of this
article. While the sharpening of needles
between each playing might appear irk-
some to some users, the quality of repro-
duction and the safe -guarding of the rec-
ord from deterioration due to the use of
improper needles fully offset the slight dis-
advantage of the necessity of sharpening
between playings.

When using the Universal 400 ohm pick-
up for playback, the Universal Tone Con-
trol provides an adjustable filter eliminat-
ing surface noise to the minimum.

Mounting the Lead Screw

In the actual mounting of the lead screw,
the main bearing with clutch collar should
be firmly pressed down upon the spindle
of turntable and pressure applied against
the record with the top thumb nut loose.

While downward pressure is applied with
one hand, the thumb screw should be
tightened firmly with the other hand, this
action serving to further increase the bind -
pressure against the record.

The outboard bearing should be placed
so there will be no binding effect laterally
upon the main bearing. After finding this
position, the outboard bearing should be
screwed to the turntable mounting board.
Then the turntable should be further ro-
tated with the set screw of the outboard
bearing loosened, allowing a slight up and
down motion until the average position
vertically has been determined. The
threaded rod should assume a position par-
allel to the face of the record.

The set screw should then be tightened
and the device allowed to run a few min-
utes to determine whether there is a bind-
ing effect at the bearing point. If the
turntable spindle is mechanically true,
there should be no noticeable load or addi-
tional power required to operate the de-
vice.

Mounting the Pick -Up

Next in importance is the location of
the phonograph pick-up arm. This posi-
tion can be found by placing the pick-up
head at a midway position between the
outer rim of the record and the inside
limit of recording space or, in other words,
the inside diameter of the maximum allow-
able recording space.

With the head in this half -way posi-
tion, the arm should extend exactly at
right angles to the threaded rod of the
lead screw. In such position, the head
will be the same distance from the thread -
el rod when starting the record at the
edge of the disc as when it finishes cut-
ting at the center.

When the head is at the centered posi-
tion it should be as close as possible to
the threaded rod without actually touch-
ing. The guide should then be attached to
the pick-up head, and a right angle bend
made in the spring as close to the tead
as possible, allowing just sufficient pres-

sure so that the shoe rides in the groove
of the thread without side play.

The best results will be obtained when
the guide shoe and spring are in an almost
horizontal position, since in this manner
only will the pressure on the record be
the same at the outer rim of the record as
when in the center.

When the turntable does not run perfectly
level it will be necessary to apply slightly
more pressure to take up the variation, in
which case more weight will necessarily
have to be used on the recording head.
Weight on the Recorder While Recording

No hard fast rule can be given in regard
to the weight upon the recording needle
while recording, but in general it has been
found that the best results on aluminum
are obtained by the use of from 10 to 14
ounces and in the case of non-metallic
material, depending upon the exact nature
and type, one to two ounces is all that is
required, being due to the fact that in
one case you actually spin a groove as
explained above, and in toe other case the
sapphire stylus is in reality a minute cut-
ting point such as would be used in a
turning lathe and removes, as stated above,
a fine thread of the material while the
disc is rotating.

Playing Time of Records

Playing Time of Records -80 lines per inch

At 78 R.P.M. 12 in. record plays 4
min. -16 in. 6 minutes.

At 33 1/3 R. P. M. 12 in. record plays
10 min. 16 in. 15 minutes.

Playing Time of Records -100 lines per inch

At 78 R.P.M. 12 in. record plays 5 min.
16 in. VA minutes.

At 33 1/3 R.P.M. 12 in. record plays
12 min. 16 in. 18 minutes.

Discussion

If a sustained musical note has a waver
or tremble or does not sound like the
original, the cause most likely lies in the
turntable drive, either the motor hasn't
sufficient power, or the driving clutch is
slipping or there is irregular action in the
turntable.

If the playback needle does not stay
in the groove either the groove is not deep
enough or the playback needle is dull or the
tone arm binds or is not properly installed,
or the turntable not level.

Cross grooving is caused by over modu-
lation. Just enough modulation for vol-
ume in playback should be used. This
angle must be watched.

Groove noise or scratch is got always
in the material itself. Make a few grooves,
disconnecting the amplifier from the cut-
ter but using the same cutter, weight, etc.
In other wo-ds make a silent groove and
play it tack it same volume control ad-
justment as v. hen playing a regular record,
then make a few grooves with amplifier
connected Wt the input to amplifier dis-
connested and make comparisons.

In making your first test record make
a dozen grooves at various settings of
volume, and with various weight adjust-
ments, write down on a piece of paper or
announce thru the microphone the setting
that particular series of grooves were made

at, when played back the best result will
indicate the proper adjustments as to vol-
ume, etc. It is not necessary to use an
entire record for each test. A dozen
grooves are enough. You can turn off
switch on turntable leaving everything in-
tact, then change adjustments, start turn-
table for another test of 12 grooves or
more and continue until all settings are
determined.

Remember 12 -inch discs are cheapest in
the long run for tests and for use. Use
every care and precaution in assembling
for recording in the wiring and every de-
tail. Thrown together parts will not give
results or satisfaction.

The use of a good magnifying glass to
enable the record grooves to be examined
is of great help, and often saves much
time and expense in experimentation. A
jeweler's eye glass, or other medium pow-
ered glass enables the individual groove
to be examined for defects such as cross
modulation, side tearing and side cutting.
Cross cutting of the grooves when over
modulated becomes immediately apparent
when examined under a glass. On un-
grooved aluminum, a roughened groove
fringe will cause excessive surface noise in
playback, and is caused by either too much
needle pressure or by a roughened or worn
needle.

On cellulose or celluloid material, the
shatpness of the needle edges is of utmost
importance in the eliminating of surface
noise. As the edges of the needle become
dulled, a tearing of the groove sides takes
place. Such a condition of the needle or
of the groove can be determined only by
the use of a glass.

On certain types of composition records,
wearing quality can be improved by the
application of a thin high grade vaseline,
which is applied to the record surface im-
mediately after it is recorded upon, the
surplus being wiped off with a soft cloth.
Such procedure also tends to reduce sur-
face noise.

On celluloid records surface noise can
be reduced by the application of a solution
of equal parts of distilled water and alco-
hol, thoroughly wiping the surface of the
blank with a soft cloth moistened in the
solution, just before recording. The solu-
tion has a slight softening action upon
the record surface thus permitting a
smoother cut. If a few drops of acetone
are added to the alcohol before being
m'xed with the distilled water, this soft-
ening action is greatly increased, but the
record must be allowed to thoroughly dry
after the recording has been done, in order
that it may gain its original hardness.

Finally, it must be remembered that the
quality of recordings obtained by any
method, will be governed by the atten-
tion to detail in every particular. If due
care is exercised in the set-up of all parts
from the sound source, through the ampli-
fier, to recording head, and lastly, to the
actual grooves of the record, high quality
recordings will be assured.

Birmingham Goes IBEW
The three broadcasting stations in Bir-

mingham, Ala., recently signed working
agreements with the IBEW. The terms are
a forty hour week and thirty dollars a
week minimum.
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Pioneer Wireless Operators
(Continued from Page 11)

this may.. never be the policy of our Com-
pany.. .

Our President, and all the officials of
this Corporation have watched with in-
tense pride the heroic efforts you boys
have made, the great patience through
long months of discouragement and dif-
ficulties which have necessarily preceded
this success for which all have generally
striven. I myself deeply appreciate the
nature of your labours, your trials, the
hardships you have undergone, for it
has been my good fortune to have been
with some of you at your posts, and
shared in while directing your work.

This work, these experiments, these
long -drawn out tests, carried on in the
face of unpleasant and manifold diffi-
culties have, I believe not only achieved
the wireless success intended, but have
been the means of developing character,
a determination to bear and achieve like
good soldiers, have ripened a friendship
and a loyalty to one another and to a
worthy cause, which constitutes in life
element so of even greater value than
commercial success.

We do not, we cannot forget the ob-
stacles you have had to face and which
you have bravely overcome.

For tedious months away from home
in foreign lands in climates scorching and
unhealthy, deprived of all usual com-
forts of life, tormented night and day
by insect pests, distressed but not baf-
fled by static, unknown to any other
wireless workers, delayed month after
month by breakdowns of Navy appara-
tus, continually called upon to make re-
pairs, often without proper tools, facing
skeptical criticism, some of you sur-
rounded by hostility, open or concealed
on the part of officials, from whom we
had every reason to expect cooperation
and interest-yet you have stuck to your
posts, have triumphed over one difficulty
after another, have forced new secrets
from Nature, and having by your tenac-
ity, patience and skill accomplished your
ends, you have won at last an unwilling
acknowledgement of the success of the
system from the entire Naval Depart-
ment, and set a new standard in the art
of Wireless Telegraphy.

In view of your services in this unex-
ampled undertaking, we wish to express,
although in inadequate words, some por-
tion of praise you so well deserve, and to
express our confidence that this Navy
work is but a beginning of the greater
things we are yet to accomplish to-
gether in wireless.

Very sincerely yours,
Lee de Forest"

(To be continued in another issue)

Employment and Payrolls
A chart prepared by the United States

Department of Labor extending from the
year 1919 to 1934, in whicl the years
1923-1925 are considered averaged at 100,
shows that the present payroll totals are
a little better than 65% having come up
from 40% the low for the period which
was reached in early 1933. Employment
runs at a little better than 80%. the low
for the period showing around 60%. This
would indicate that while employment
and payroll totals are slowly moving up,
salaries are still staying low, and contin-
uing a trend started to be most pro-
nounced the middle of 1931.
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A Highly Selective Receiver
(Continued from Page 12)

er elements designed to operate at ten
volts, and thus all the tubes may be op-
erated in parallel from a 12 -volt battery.
A ballast lamp is used in series with
the heaters and provides adequate regu-
lation for variations in heater supply
voltage from 11.5 to 14.5 volts. The
total current required for the heaters is
1.9 amperes, while the plate circuit drain
is approximately 40 milliamperes at 200
volts. A small dynamotor operated from
the 12 -volt battery furnishes this plate
supply.

To allow weak signals to be received
with a good signal-to-noise ratio, the
step-up from the antenna to the grid of
the first tube has been made high as
already noted. In addition the antenna
circuit had to be designed so that com-
paratively large changes in antenna ca-
pacity would not seriously affect its tun-
ing. The antennas used for beacon re-
ception are practically pure capacity
with a very low resistance. During bad
weather, when the operation of the re-
ceiver becomes doubly important, the
antenna may become covered with a thick
coating of ice which greatly increases
the capacity. With the antenna circuit
of the 14A receiver, the antenna capa-
city may be increased to several times
its original value without seriously affect-
ing the step-up between the antenna
and the grid of the radio -frequency tube.

Since the radio equipment on an air-
plane is usually located at some distance
from the pilot who operates it, the 14A
receiver has been designed for remote
control. Tuning may be accomplished
either by a mechanical drive coupled to
the receiver by a flexible shaft, or by the
motor -driven tuning mechanism. Either
of these controls selects any of the par-
ticular beacon frequencies that may be
desired. In addition to these, however,
the frequency of 224 kilocycles has been
assigned for the operation of low -power
airport transmitters. A fixed frequency
channel has been provided in the receiver
for the reception of these airport trans-
mitters. It is not selected by the regu-
lar control but by a single switch lo-
cated in one of the control units. This
enables the pilot to shift easily and
quickly from the main airway beacon to
the local transmitter or vice versa.

To protect the receiver from the vibra-
tions normally encountered, a shock
proof mounting has been designed for
installing the receiver in an airplane. A
plug on the receiver engages a jack on
the mounting and makes all necessary
electrical connections as soon as the re-
ceiver is fastened in place. This ar-
rangement permits the receiver to be
quickly removed from the airplane for
routine inspections which are made at
frequent intervals.

UNIVERSAL
Stretched

Diaphragm Type
1934 Model "XX"

Here is microphone
value without prece-

dent. A brand new 1934 model,
stretched diaphragm type. Full Dia-
phragm Protection 2 -Button micro-
phone. Exceeds every reasonable re-
quirement for quality performance.

Dealers Net 85.88
UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane, Inglewood, Calif. USA

NEW AIRPORT RECEIVERS
(Continued from Page 9)

from the airport, it may be used as a
local receiver when it is desirable, by
the elimination of tuning controls, to
insure that the receiver is always tuned
to the correct frequency without atten-
tion from the operator.
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The New "Standard'. Radio Re-

ceivers for Commercial Links

(Continued from Page 18)
ond, and in the average case the use of
the filter will increase the signal to noise
ratio by 10 db.

The selectivity curve of the R.M.6 re-
ceiver measured at 20 megacycles (15
metres) with the selectivity set for tele-
phone reception is shown in Fig. 2. It
will be seen that the loss at 3.5 kilocycles
on either side of the tuning point is 6
db. and this setting will give adequate
quality for commercial telephone work.
The curve for broad tuning used when
the operator is searching for a station
has a loss of 6 db. at approximately 17.5
kilocycles on each side of the tuning
point.

The sensitivity is such that the receiv-
er will furnish an audio -frequency out-
put of 50 milliwatts for a signal input
of 5 microvolts modulated 300/o at 400
p:s. from a 70 ohm line. This sensitiv-
ity will give good reception from tele-
phone signals having a field strength of
1 microvolt per metre received on a half-
way dipole, providing atmospheric con-
ditions permit.

In Fig. 3 are shown typical overall
audio -frequency response curves for these
receivers. The curve marked 1 is used
for telephone reception, while curve 2 is
used for telegraph reception and is ob-
tained by the inclusion of the band-pass
filter mentioned above.

Two volume controls are provided. The
first is located immediately before the
output valve, thus controlling the level
to the line when the automatic gain con-
trol is in circuit; the second operates on
the h'gh frequency circuits and is used
for obtaining the best operating condi-
tions from the point of view of the auto-
matic gain control and for the reduction
of cross modulation.

A meter and a rotary switch permit
measurements to be taken of the filament
voltage, plate voltage and the plate cur-
rent of each valve.

The receiver is mounted on a chassis
which slides into the back of a metal box.
A front view of the receiver is shown
in Fig. 4 and it will be noticed that the
front panel of the chassis is set back
from the edge of the ease. Mechanical
protection is thus afforded for the vari-
ous switches mounted on the front of
the receiver. Particular care has been
taken to render all parts of the receiver
accessible and it has been built to stand
rough usage in service.

The -receiver is provided with the ne-
cessary terminals so that it may be con-
nected to an ordinary open antenna and
ground, or to a directive antenna by
means of a transmission line. This trans-
mission line may be of the balanced
open -wire type or the concentric conduc-
tor type. The latter may be constructed
of copper tubes insulated from each oth-
er or may be specially designed single -
core radio frequency cable.

Medium -Wave Receiver
The R.M.7 receiver is in design essen-

tially the same as the R.M.6 shown in
the block schematic of Fig. 1.

It has all the features of the R.M.6
differing only in regard to the wave-
length range of 250 metres to 5,000
metres and to the intermediate frequency
which, in this case, is 45 kilocycles.

The selectivity curves of this receiver
taken at 1,000 kilocycles (300 metres)
are shown in Fig. 5. The first curve

shows the receiver with the switch in the
position for telephone reception where
the loss is 6 db. at approximately 2.5
kilocyces on either side of the tuning
point. The second curve shows the re -
:Tense when the switch its set for the
reception of telegraphy where the loss is
6 1b. at approximately 0.5 kilocycles on
either side of the tuning point. It is of
interest to note that the loss is some 60
(lb. for a total band -width of 9.0 kilo-
cycles in the telegraph position and 16.5
kilocycles for telephony.

In 'addition to these two degrees of
selectivity, there is another position pro-
vided, and by operating a switch the re-
ceiver may be converted to a straight set
using one high -frequency amplifier, detec-
tor, and two audio -frequency amplifiers.
In this position the tuning is very fiat;
for example, a band -width of 30 kilocy-
cles nifty be received on 600 metres, so
that the receiver may be used for pick-
ing up ship traffic or for other work
where a close watch has to be kept on a
wide frequency band. The sensitivity of
this receiver is such that it will deliver
an output of 50 milliwatts for an input
signal of 5 microvolts modulated 30%
at 400 p:s. from a small antenna. This
sensitivity is sufficient to receive all sig-
nals which would be audible above the
normal atmospheric noise level. Means
of connecting the receiver to the antenna
are similar to those employed in the
R.M.6 described above.

The size of the R.M.7 receiver is the
same as the R.M.6 and the two sets are
almost identical in appearance.

Long -Wave Receiver
The R.M.8 receiver differs from the

two preceding equipments as it is a tuned
radio frequency set instead of a super-
heterodyne. The receiver employs six
valves: two variable mu high frequency
pentodes. detector, low frequency am-
plifier, output pentode, and separate het-
erodyne oscillator. The wavelength of
1,500 metres to 22,000 metres covers the
long waveband. A block schematic of the
receiver is shown in Fig. 6 which clearly
indicates the system used.

In view of the comparative absence of
failing on the waveband over which this
receiver works, there is no necessity to
include an automatic gain control valve,
as for the shorter wavelengths. When a
beat note is required for the reception
of telegraphy, the separate heterodyne
oscillator is adjusted to give this beat
frequency in the detector circuit.

The signal limiter previously described
is of particular value in this set in that
it greatly facilitates reception under bad
static conditions prevalent on long wave-
lengths.

The wavelength switch, band-pass filter
and metering system are similar to those
previously described, but only one gain
control is fitted in place of the two ne-
cessary with automatic gain control on
shorter wavelengths.

Selectivity curves are shown in Fig. 7,
one curve corresponding to a radio fre-
quency of 200 kilocycles (1,500 metres)
and the otl Cr, to 85 kilocycles (3,530
metres). The band -width is sufficient for
commercial telephone reception, and the
band-pass filter allows the response to be

.narrowed for telegraphy in the manner
shown in Fig. 3.

The receiver has a sensitivity such that
on 150 kilocycles a signal input from the
antenna of 20 microvolts will give an
audio output of 50 milliwatts. When
used with a normal antenna, the sensi-
tivity is, therefore, adequate to give good
reception from any signal likely to be

audible above the normal atmospheric
noise level.

Power Supply Unit
The power supply for these receivers

is obtained either from batteries or from
the mains by means of a power supply
unit. When working with batteries, the
filaments are connected to a 12 volt bat-
tery and the plate circuits to a 130 volt
battery. The drain on the filament bat-
tery is 3 amperes for the R.M.6 and 7,
and 2 amperes for the R.M.8 receiver.
The plate supply drain varies somewhat
depending on the service for which the
receiver is being operated but the max-
im -um value is 70 milliamperes for the
R.M.6 and 7, and 45 milliamperes for
the R.M.8 receiver.

When any of the receivers are required
to operate from an a -c. mains supply a
unit has been designed which is equally
applicable to all three receivers. By
means of a stepdown transformer this
unit supplies the 12 volts necessary for
the filament circuit of the indirectly
heated valves. It also includes a full -
wave rectifier valve of the micromesh
type, with the necessary smoothing filter
which furnishes the plate supply at 130
volts (1-c. The power supply unit will
function from a -c. mains having voltages
from 110 to 250 volts and a periodicity
from 40 to 60 cycles per second.

TRY THIS ONE
A Department of Commerce radio

beacon station rceently had trouble with
their transmitting equipment. The key
was broken in such a way that the coil
spring which opens the keying contacts
would not stay in place. The bracket
which held the spring and carried the
spring pressure to the contact arm was
broken off from the rotary part, and the
signal was garbled and meaningless.

Rapid repairs were impossible, so
Junior Radio Operator B. H. Barker at
the Des Moines, Iowa, station solved the
problem in very good fashion.

He found that by stretching a rubber
band to the contact point a spring pres-
sure was accomplished, and that by ad-
ding another rubber band or so the
pressure could easily be adjusted to any
desired strength.

The practical value of this to any
transmitting key where the spring has
been lost or broken and a new part is
not readily obtained can easily be seen.
Some time when you are getting ready
to key out your message, try it out for
experimental purposes. Possibly in an
emergency you may have occasion to
use Barker's method for your own use.

ON THE GOOD SHIP-
Robert C. Mathewson is on the ss Sem-

inole of the Clyde Line.
V. C. Eberlin; well-known Tropical Ra-

do man is now chief op. on the ss Cala-
mares of United Fruit.

Frank L. Aciero has had a few runs
on the ss Eldia of the Morgan line.

Howard C. Wagar is with the Standard
Slipping boat ss John Worthington.

Delery Freret is on the United Fruiter
a. Zacapa, out of New Orleans.

L. Juhring is now on the ss Cuyamapa.
Charles S. Smith gave up his ss Hadnot

berth and joined with RCA -Victor Co.
at Camden, N. J.

Alvin Corcoran has gone on the Si W.
L. Fitzgerald, a Laker.

Paul R. Leitner is on the steamer Al-
pena out of Detroit.

21



NEW FEDERAL RADIO COMMISSION RULINGS

(Continued from Page 10)

c. Call letters of the station called. (This entry need not be repeated for calls
made to the same station during any sequence of communication provided the time
of "signing off" is given.)

d. The input power to the oscillator, or to the final amplifier stage where an
oscillator -amplifier transmitter is employed. (This need be entered only once pro-
vided the input power is not changed.)

e. The frequency band used. (This information need be entered only once
in the log for all transmissions until there is a change in frequency to another ama-
teur band.)

f. The location of a portable or portable -mobile station at the time of each
transmission. (This need be entered only once, provided the location of the station
is not changed. However, suitable entry shall be made in the log upon changing
location, showing the type of vehicle or mobile unit in which the station is operated,
and the approximate geographical location of the station at the time of operation.)

g. The message traffic handled. (If record conoloinkat ions are handled in
regular message form, a copy of each message sent and received shall be entered in
the log or retained on file for at least one year.)

Rule 387. Advance notice of all locations in which portable amateur stations will
be operated shall he given by the licensee to the Inspector in Charge of the district in
which the station is to be operated. Such notices shall be made by letter or other
means prior to any operation contemplated and shall state the station call, name of
licensee, the date of proposed operation and the approximate locations, as by city,
town, or county. An amateur station operating under this rule shall not he operated
during any period exceeding thirty days without giving further notice to the Inspector
in Charge of the radio district ii, which the station will be operated. This rule does
not apply to the operation of portable or portable -mobile amateur stations on fre-
quencies above 56,000 kilocycles authorized to be used by amateur stations. (See

Rule 368.)

THE GIRL AND THE PEARLS
(Continued froni Page 14)

break it to pieces. Pulling apart the
cells, he got out a jack-knife and cut
one of them open.

There was absolutely nothing in it but
carbon and filler! The next one was
the same, and is were all the rest.

a moment., Samuel Jones, him-
self, was amazed; then, in a flash, he
realized that in changing the B -batter-
ies, he had got them mixed up, and had
put the same battery back in the cab-
inet he hall taken out. Involuntarily, he
glanced toward the locker, in which the
other B -battery was lying. The cus-
toms men saw and immediately inter-
preted his glance. Opening the locker,
they took out the spare battery. Break-
ing it into pieces, likewise, the company
inspector cut open a cell, and there, in
the bottom wrapped in a bit of tissue -
paper, now ammoniac -soaked, were two
large pearls.

"Well, that's all of them," said the
shop man, ten minutes later, as he tore
up the last cell, "forty-seven altogeth-
er."

"That's about right," returned Mer-
boler, smirkingly, "we understand there
was six in a setting, and forty-one in a
necklace, which makea-what the hell!"
-the chief was picking up the pearls,
and, as he did so, his face assumed an
expression of amazement and disgust.
"Pearls, you call them!" lie sneered,
staring at them closely, "the damned
things are light as feathers-they're
fakes! He pinched one and it broke to
pieces-a mere shell!

Everybody gaped in amazement.
Merholer's face was distorted by a

mocking grin.
"Somebody's been double-crossed for

fair, I'll say!" he chuckled derisively.
He threw the things onto the table, and
they fell as lightly as a shower of pop-
corn.

"Sorry you had all that work for
nothing, young man," said Merboler,
tauntingly, to Samuel Jones, who sat
looking extremely crestfallen, "take
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your pearls to Carter Jackson, with my
compliments!"

When the "La Hermosa" had berthed
at the Mail dock, and the passengers
were all ashore, the chief radio operator,
no longer in uniform, violently kicked
a certain hulking cadet down the gang-
way. Once on the pier the obstreperous
brass -pounder set upon him, blacking his
eyes and battering him unmercifully, be-
fore a half -a -dozen members of the crew
could rush ashore to the rescue of the
half -killed cadet.

"I'll eat my hat, if I can make head
or tail of it," declared Cunningham to
Samuel Jones, as the two threaded their
otiy through the five o'clock crowds of
homeward -hastening office folk, "the
pearls turned out to be fakes, and you've
half -murdered a poor harmless cadet, and
judging by the way you talk, you're
just as crazy as ever about that little
squab who double-crossed you! What's
the answer to all these riddles, any-
way/"

"The answer is that you're all wrong
about the girl, an' the pearls, an' the
poor harmless cadet," answered Samuel
Jones, enjoying the other's mystification,
"an' when I give you the (lope you'll
see why. You know I never was much
doubtful of Lillian, but still I was afraid
Merboler might get next some way to my
havin' left the pearls behind last trip;
an' so I figures out a swell scheme to
make the whole game dead safe. I goes
into a jewelry store an' buys forty-seven
big artificial pearls; an' like you al-
ready know, those are what went into
the bottom of the B -battery cells. I
had it all planned out to send Merboler
a anonymous letter, tippin' him off
about the B -battery scheme, but the way
it turned out I got that done for me by
the cadet-''

"By the cadet?"
"Yes. You see, when I took Lillian

aboard the 'La Hermosa' last trip I see
the cadet sneakin' into the wheel -house,
an' a little later in the wireless shack,
I happens to discover that the whistle
is out of my speakin' tube, which runs
up to that same wheel -house. The whistle
was lyin' on the floor, an' when I picked
it up, I sees that it'd not fell out a'tall,

but had been yanked ont-an' you know,
if a fellow listens in on a speakin'-tube
that's got no whistle blockin' it at the
off -shore end, lie can hear darned near
everything that's said anywheres near
it. Knowin' the cadet's in the wheel
house, I sees through his little game
right away; so I gives Lillian a spiel
about the B -battery scheme-an' all the
time I'm holdin' the tube right in my
hand, no's the stool -pigeon will be sure
to hear it. A little later, I takes the girl
up to the wheel house, showin' her around
all' soon's I get a chance, I drifts over
all' gets hold of the radio room speakin'
tube-an' sure enough, it's still warm
where the fellow's been holdin' it to his
ear!

"Then, besides that, I'd noticed a
piece ripped out'a the coat tail of the
sneak's shore clothes which looked kind'a
queer to me, someway. On the run
south I gets to thinkin' how the night
out at Burlingame, Jackson had thought
he'd heard somebody eavesdroppin' on
us; an' pretty soon, just like the dick
in the dime -novel, I gets the idea that
the stool -pigeon might have ripped his
coat scramblin' over the iron fence
around Jackson's garden, which is high
an' sharp -pointed an' would be a darn
mean one to climb. It all figures out
pretty good; so I wires Jackson from
Mazatlan to have his fence searched all
around for a rag of blue serge. Sure as
shootin' the night before we makes
Frisco, I gets a wire from Jackson, say -
in' he'd found it. Of course then I
knows for sure the cadet is Merboler's
stool pigeon.

"In quarantine, in the mornin', Mer-
boler an' his gang comes rushin' aboard,
an' as per the cadet's dope, digs right
down into the B -batteries. Then, when
they found the pearls was all Hooey, they
just thought somebody's cold -decked the
deal down in Mexico. The idea tickles
Merboler so much the damn fool never
thinks to look around for any other
pearls-an' there I am sittin' with the
whole works right in my pocket! Of
course, I reckon the fake pearls bein'
salted down so nice an' neat that way
would've fooled even a brainy guy, not
to speak of Merboler, who ain't got no
more bra ins than the back end of a
burro.

"So they goes ashore an' the ship
docks; au' I was feelin ' so hell -fired
happy I just chases that sneaky yellow -
livered stool -pigeon down onto the dock
all' drums the daylights out'a him-I
just couldn't help it, I felt so good!"

"Then I suppose Jackson has hie
pearls, at last?"

"You'd do more'n just suppose it, if
you'd saw the check he gave the," re-
turned Samuel Jones, exuberantly, "it's
got four figures in it-all' the first fig-
ure's no small one, neither-an' oh boy!
-this evenin' the little blonde baby an'
I are going to charter a buzz wagon an'
have one grand blow-out! Believe me,
there's goin ' to be a hot time in the ol'
town tonight! "-and parting with Cun-
ningham at the corner, Samuel Jones
turned his face toward "Leighman's
Ca feteria."

Broadcasters to Cincinnati
The National Association of Broadcast-

ers will hold their meeting this year in
September, at Cincinnati, Ohio. It is ex-
pected that much interest will be taken
by members in the WLW, Crosley, 500
KW installation at the time of their meet-
ing.



Each issue contains High Fre-
quency Commercial Stations, Spe-
cial Stations and Expeditions, In-
ternational Call Letters, New
Prefixes, High Frequency Press
and Weather and Time Signal
Schedules.

Over 60,000 Calls
LISTED IN EVERY ISSUE

Radio Amateur Call Book contains Up -to -min-
ute Changes in listing new can, changes in
address and cancellations for over 50.000 li-
censed Amateurs in the United States and
possessions, and over 12.000 licensed Amateur
stations in more than one hundred different
foreign countries.

Single $1.10 Annual 03.65
Copy, Subscription itiP

Issued Quarterly-March. June. September
and December

Order Your Copy Today

RADIO AMATEUR
CALL BOOK, Inc.

602 S. Dearborn St., Chicago, Ill.

The "EAGLE" Three -Tube 1

Short Wave Receiver
"Band Spread" over any portion of the tuning I
range-only finest material used thruout. Em- -
ploys one 32 R.F., one '32 detector and one i
'33 Pentode Audio -15 to 200 meters-four 1
coils supplied.
"Eagle" completely wired and tested $11.95
Three tubes tested in your receiver $3.00

GROSS RADIO, Inc.
I

1
51 Veasey St., N. Y. City 1

Sending is EASY
With the Easy -Working

Genuine Martin No. 6

New VIBROPLEX
Reg. Trade Marks: Vibroplex; Bug;

Lightning Bug
IN COLORS: Blue, Green, Red

The smoothest easiest -working bug on
the market. Easy to learn. Easy to op-
erate. Makes sending easy.

Improved MARTIN Vibroplex

Black or t17
Colored, IF-1-

Nickel- ei9
Plated tP

Special Martin Radio Bug-Extra large,
Specially Constructed Contact points for
direct use without relay.
Black or colors. $25

Why be misled by offers of anything but the GEN-
MARTIN JUNIOR UINI': MARTIN VIBROPLEX? MARTIN

JUNIOR embodies all standard Martin features and
quality. Like Improved Martin but furnished on 24
pound black japanned base. Remit by Money Order
or Registered Mail.

THE VIBROPLEX COMPANY, Inc.
825 Broadway, New York City

Cable Address: "VIBROPLEX" New York
wipeanoralWast.....11pdra..../Vbawlippauwwip.~~4,pralposurisl

$10

10,=.1.M004=141.11Mv4M ..0404=1.04M. 41.1

American or Euro-.
',can Plan - Com-

plete Garage
Facilities

()N THE OCEAN FRONT

L1it r r a It r r

Hot and Cold
Sea Water in

all Batks

ATLANTIC CITY, N. J.

Extraordinary Reduction in Rates
AS 1,0 \V AS

With Meals ll'ithout Meals
$6.00 Daily Per Person $.3.00 Daily Per Person

ossec.n
C0fIST RUCTION
OPERAT1011

A NEW BOOK
By PRANK C. .1 ON ES

"5 METER RADIOTELEPHONY"
Only book of its kind! Shows how to BUILD and

oporatc 12 kinds of 5 -meter receivers, transmitters, trans -
receivers. Feature Chapters by KRUSE, HART,
HAWKINS, IIAIGIS. Full data on Antenna Systems.
A gold -mine of 5 -meter FACTS.-DEALERS WANTED

For Sale By
25ge Per copy "RADIO"

Postpaid Pacific Bldg.,
Send stamps or coin San Francisco, Calif.



Army & Navy Surplus

Relay and Jac's combin-
ation, 350 ohms. 6 volt

$1.00
INDUCTION COILS. Battery

Telephone Type $.75

NEW -Edison Storage Battery
Type 1111-1, 10 volt, 37 slap.,
contains 7 cells. Complete in
steel portable case $15.00

Ma8navox anti -noise microphone.
good for home broadcasting $1.50

CONDENSERS. Mica. op. volts
12,500 cap. .004

Dubilier. new $7.50
Dubilier, used 6.00
Wireless spec., new 6.00
Wireless spec., used 2.50
Condenser, Dubilier, mica, volts

40.000. cap. .0012-.001-.0008 or
.003 $10.00

Condenser. Dubilier, mica, op.
volts 8.500 cap. .004 $5.00

Condensers. Dubilier. mica, op.
volts 8.500 capacity .0004
mfd. . $5.00Condensers, Murdock .002 mfd.
5000 volt .. $1.00

Anti -Capacity Switches W. E.
12 and 14 Terminals, all with
Platinum Contacts, value $8.50each. Our price 96c each

Motor Generators
120 d.c., 110 or 220 a.c., 500 cycle

250 watt $30.00
120 d.c., 110 or 220 a.c., 500 cycle

600 watt $40.00 to $75.00
120 d.c., 110 or 220 a.c., 600 cycle

1 kw. .. $75.00 to $100.00
120 d.c., 110 or 220 cc.. 600 cycle

2 kw. $50.00 to $150.00
120 d.c., 110 or 220 a.c.. 500 cycle

6 kw. $95 to $250.00
120 d.c.. to 20 d.c.. 2 kw $60.00
120 d.c., to 400 d.c. 2 kw. 845.00
120 d.c., to 600 d.c.. 2kw $65.00

You Know the High Quality

Just bought 70 of these from U.
S. Navy and you can have them
at 1-4 of Navy's cost.
Our price 825.00

New Westinghouse
Generators

Used either as Generator or Dy-
namotor

Fil.Volts 6.9. Plate Volts 400-500.
Fil. Amp. 3.;5 Fill :11. A. 250.
Complete with filter 9-16 inch

shaft, 3 in. long, weight 30 lbs.

Special
Can be used with the new Va-

cuum Contact when operated
on 45 volts. Western Electric
Signal "Drops," 1000 ohm, type
11-12 $1.00

U.S. Navy Oxidized
Brass Running
Lights, 15 inches
high overall -12 lbs.
Either red or green.
$7.50 each or $12.00
per pair. Kerosene
type, easily con-verted to electric.

New Low Price
Dynamotor 32-350 volt, ball bear-ing, 80 mills. Special $9.00Per pair $15.00Western Electric Switchboard C.W. 926. Control board for Dyna-
motor System C. W. 927. Consists
of starting switches, fuses 0-50_
500 volt voltmeter with switches
for testing main lines and output.
Also contains complete filter sys-tem. Very special $8.00

Generators
110 volt a.c. 900 cycle self-ex-cited 200 watts $10.00
165 volt a.c. 600 cycle self-ex-cited 250 watts $15.00110 volt a.c. 600 cycle, self-excit-

ed 250 watts $25.00
1500 volt d.c. 660 mills, 1 kw., Es -

co 1750 r.p.m. $45.00
240 volt 500 cycle, self-excited 2600

r.p.m. 250 watt. (also hand
drive) $25.00

120 volt d.c. 5 kw 60.00
120 volt d.c. 20 kw. 116.00
600 volt d.c. 2 kw. 45.00
220 volt a.c. 500 cycle 1 kw. 45.00
220 volt a.c. 600 cycle 2 kw. 60.00
12 volt d.c. 60 amp. 15.00
12 volt d.c. 88 amp. 7.60

Baldwin Headphones. Genuine Mi-
ca Diaphragm 2000 ohm. Regular
$15.00 value $3.50

VOLTMETERS. D. C. portable
new Weston model 45, 3 scale 0-3-
15-150 guaranteed 1-4 of 1 per cent
accurate $40.00
Ammeters. D.C.. portable. new
Weston model 45: 3 scale 0-1-5-15-
150 with 3 t. -In external shunt
and leads 1-4 of 1 per cent ac-
curate $30.00

EDISON STORAGE
BATTERIES

All Types
1.2 Volts Per Cell

A-4 Amps. 175 Per cell
A-6 Amps. 226. Per cell
A-8 Amps. 300. Per cell
B-4 Amps. 90. per cell
M-8 Amps. 11. Per cell
I.-40 Amps. 26. Percell
J-3 Amps. 37. Per cell

$3.50
4.00
5.00
3.50
1.00
1.50

8.00

Ampere hour
mete r. San -
gam% battery
charge a n d
discharge, type
MS 0-500 scale.
capacity 1 6
amp. $10.00

NAVY AIRCRAFT DYNAMOT-
OR. Gen. Elec. new 24-1000 volts,
1 amp. extended shaft with pul-
ley, can be driven by motor or
propeller, giving 24 volts output
for filament and 1000 volts for
plate or driven by its own input
of 24 volts. Value $250.00. Our
special price 660.00

DYNAMOTORS
24-750 volt Gen. Electric 200

mills $27.50
24-1000 Gen. Elec. 1000 mills 60.00
24-1500 f'en. Elec. 2 1-2 kw. out-

put $95.00
12-850 volt 80 mills 18.00
12-750 volt 200 mills 80.00
32-350 volt 80 mills 9.00
32-300 volt 60 mills 7.60
Dynamotor Armatures. General

Electric triple commutators. d.c.
24-1500 volt $12.50

Postage and deposit of 20 per cent. required on C. 0. D.corders. No orders

shipped for 'less than $1.00 -WE DO NOT ISSUE CATALOGS.

JOHN REARDON
SURPLUS SPECIALIST

Suite 725, Longacre Bldg., 1457 Broadway NEW YORK, N. Y.


