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HE Pacific Gas & Electric Co. now

I has in successful operation the

world's longest guided radio tele-
phone and telegraph system between the
Vaca-Dixon substation and the Pit River
Power House No. 1. The system utilizes
the twin circuit 220,000-volt transmission
lines between the two points for a con-
ducting medium, a total distance of 202
miles, and is for the sole purpose of di-
recting the operation of the two stations
both under normal and emergency condi-
tions.

The system is coupled to the transmis-
sion line through a single wire antenna
about 1800’ long. This wire is attached
to the twin vertical circuit transmission
towers at a point on the center line of
the tower and at the elevation of the
middle cross arm. Six standard 10" sus-
pension insulator units are used for dead
ending and supporting the antenna. The
main station ground system is also used
as a ground for the radio equipment, send-
ing on a wave-length of about 10,000
meters,

The transmitting equipment is a regu-
lar vacuum tube Radiophone similar to
those used by the high power broadcast-
ing stations. Four 250-watt and one 30-
watt Radiotron tubes are employved. two
of the tubes heing used as oscillators and
two as modulators with the 50-watt tube
=s a speach amplifier. The plates of the
250-watt tubes are supplied with a poten-
tial of 2,000 volts D.C. from a 2-kw. gen-
crator. This generator has two commu-
tators, each supplying 1,000 volts D. C. and
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Lines and the Lead in on the Right.

The High Tension Lines and the Aerial at the Pit River Power House. Note the Aerial Parallel to the
A Wave-Length of 10,000 Meters is Employed in This Wired

Radio System.

a tap is taken off to supply 1,000 volts
D.C. potentizl to the plate of the 50-watt
tube. Mounted on the same shait with

the 2000-volt generator is a

134-kw., 125-volt exciter which
also has sliprings for supply-
ing 88 volts, 30-cycle alternat-
ing current. This 88-volt al-
ternating current is stepped
down to 11 volts through a
special 800-watt transformer
and is used for lighting the
filaments of all the tubes. The
generator  and  exciter are
driven by a direct connected
634-hp., 115-volt D.C. shunt-
wound motor. This motor de-
rives its energy from the main
station storage battery which
15 unusually large in order
to handle the 220,000-volt oil
circuit breakers. Normally the
battery floats on the charging
set and a contactor has been
installed in connection with the
automatic motor starter which
short circuits a portion of the
charging generator field rheo-
stat and permits a rise in
generator voltage to compen-
sate for the extra load of the
radio motor generator set.
Thus under normal conditions
of operation no drain is placed
on the storage battery. An
automatic motor starter is used
for control of the motor-gen-
erator set, the starting and
stopping of the set being ac-
complished by taking the tele-
phone receiver off or putting it
on the hook.

The receiving equipment
consists of a Colin B, Ken-
nedy type 110 Universal re-
ceiver, which has been modi-
fied to make it a non-regen-

The Transmitter and Receiver Installed in

the Power House.
Note the Calling Systen Consisting of a Microphone Attached
in the Horn of the Loud Speaker Which Howls When the Other

Station Rings.

erative receiver, and a West-
ern Electric loud speaking out-
fit using two stages of audio-
frequency amplification.

Calling is accomplished by mounting a
calling microphone in the horn of the
loud-speaker which, when the calling cir-
cuit is completed, will oscillate and howl
in much the same manner that the ordi-
nary telephone will howl when the re-
ceiver is placed against the transmitter.
This gives a very loud note, the pitch of
which will depend upon the natural pe-
riod of oscillation of the diaphragms and
which is clearly audible in all parts of the
station. Ordinarily, it is not necessary to
use the calling system, as the receivers are
always in service and the operator is near
the set so that the loud speaker simply
talks to him and he starts up his set and
talks back. The svstem is arranged for
simplex operation and all that is necessary
is to operate a small telephone switch
which energizes a contactor to connect
cither the transmitting or receiving set to
the antenna, thus permitting talking or
listening.

All the experimenting and development
work necessary to place the equipment in
a satisfactory operating condition was done
under the direction and supervision of
Dr. L. F. Fuller.

The accompanying photos show the
temporary equipment during the experi-
l\t}f:ntl;tl stage at Pit River Power Plant
No. 1.

USE OF KILOCYCLES IN RADICO

The Second National Radio Conference,
which met with Secretary Hoover in
March, introduced a method of designat-
ing radio waves which is somewhat new
to the radio public. This is the use of
frequency in kilocycles (abbreviated kc)
instead of wave-length in meters. The
advantages of this practice have been fa-
miliar to radio engineers for some time,
and it is probable that it will eventually
replace the use of wave-length in meters.
As a matter of fact, wave-length is a
somewhat artificial conception in the
handling of radio apparatus and is one of
the difficult things for the beginner to un-
derstand. The frequency of the radio

(Continued on page 82)
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writes:  “Here we are away from good
medical service and any constant education

| like you are giving is sure valuable to vs
| United States citizens down here in a for~
y ame | eign country.” An industrial enterprise in
| Canton, North Carolina, employing 1,000
laborers, is receiving health information for
S T a T I C ? the benefit of its employees, A citizen of
&

;ood deal by vour lectures. There have

T i . T een three or four children vaccinated since
Weak B” batteries cause noises which are | your fecture on that subject.”
generally mistaken for static.

' sugar manufacturing company in Cuba,

Brentwood, Maryland, writes: “I always
have some of my friends and neighbors in
to hear the lectures. They have benefited a

In Cﬂ_\'iumnn Kentucky, “Health Educa-

There B ook siesis Waw of knowing just tion by Radio” is helpful to Boy Scouts that
3 i : s are subjected to health tests, A person

3 O T T . '+ 1e HpRN 1o
when it is static and when it is the “B"” batteries =, riting from Nashua, New Hampshire, says.
—test them. ‘; A week or so ago I had three of our noted
) - . “TY 1 o - doctors at my house at the time that you
The m«“}'-lfnltt_'-iferb of B_ hdtt‘—’”f‘ﬁ_ Tecom-  yere talking on tonsils and adenoids.” A
mend the discarding of 2214 volt batteries when citizen of Dubuque, Iowa, says that health
they drop below 17 volts and 45 volt batteries = lectures are of particular interest to his
mother who is connected with a children’s
clinic. In McGregor, Iowa, hints on how to
keep fit physically are heard in a hall ac-

Weston Filament Voltmeter

Booklet J, and other Radio litera-
ture describes and illustrates these
warious Weston Instruments. Every- When they reach 34 volts—for they then cause
one interested in Radio should have noise.
this important data. IWrite for it

7o - r . . commodating 100 persons, a loud-speaking

today. The Weston Voltmeter will teu vou the MIN=" horn being employed.  “What better way
ute your battery becomes weak—in accurate in-  could the Government educate the people in

strument at a reasonable price. the way to better health and to help pre-

\%on} thc spread of rllwga‘:e1 m1 thf\ Lmlrorl
| States?” inquires one individua teacher
WESTON ELECTRICAL INSTRUMENT COMPANY | p fimmos, Sihan, st it e
173 Weston Avenue Waverly Park NeWark, N. J. | pupils of the school in which she teaches. A

. . 3 g . person residing in Cherrydale, Virginia, was
Electrical Indicating Instrument Authorities since 1888 impressed with the advice that bottles of

medicine prescribed for a patient should be

destroyed after the recovery of the subject.

A man in Brockton., Massachusetts, was so

e RRET L o VER. IL];HCI‘I{ !1'[1|'!q1’§_‘h50(:|n“ 11t]!t tihe ;Iiscnurljc,] "fHow
TS THE SUN NEVER 0 You osleep! tha 1e has asked ar a
e TN ELEC T TRICAL ﬁ,’s'ffff,?g,f;n% repetition of it by radio telephony. A
W INS TRUMENTS ReSy ,.J‘,‘E.’a‘ﬁ?}‘,‘.‘;, woman of Brookfield, Massachusetts, who 1s
RS Purpose a constant sufferer from headache, received
valuable hints from a talk by radio telephone
——— on this subject. A chief train dispatcher,
iiving in Providence, Rhode Island, writes:
: “T had my eyes tested this morning and
CHELS A found my glasses needed changing and got
E a new prescription.” A meteorologist of

Binghamton, N. Y., states: “All public
REGENERAT[VE health Wwork is valuable and the broadcasts
cover a wide territory at little expense. Their

inauguration has encouraged others to broaa-

RECE[VER cast health information, notably, the New

York State Department of Health, the De-
troit Board of Education, and others. The
: Government needs to establish a radio audi-
A real Broadcast Receiver ience. This cannot be done with phonu-

graph records or political speeches.”
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Range 150 to 800 meters

Use of Kllocvcles in
Radio

9 Perfection in design

I

 Pleasing appearance

Ermmswonimoniin.

f Simple and accurate (Continued fmm page 13)
A Chelsea product, embodying Chelsea equipment throughout. “;a\'e is the same as th;f!‘fi‘Eflﬁigma\' _ﬁ‘F H}Z
. alternating current which ws 1
Licensed under Armstrong U. S. Pat. No. 1113149,  For amateur use only radio transmitting or receiving set.
Write for our new No. 7 catalogue As often happens in technical matters,

the idea of “kilocycles” is simpler than
CHELSEA RADIO COMPANY the forhiddiug aspect of the word sug-

gests. “Kilo” means a thousand, and
179 Spruce Street Chelsea, Mass. “cycle” means one complete alternation.

| The number of kiloeycles indicates the
number of thousands of times that the
: rapidly alternating current repeats its flow
. in either direction in the antenna in one
Radlo Headsets second. The smaller the wave-length in
A000 OHEHS SUPERSENSITIVE | meters, the larger is the frequency in kilo-
Price, $3.98 | ccles ; :
Plus 20c postage—Total, $4,18 ] The reason ‘that l_:lloc_\"cles are coming
& . 2 into use and displacing meters is that the
end [0¢ in Stamps 5
for Radio Catalog. necessary separation of the frequency of

Ernest Electric Co. | transmitting stations to prevent interfer-
4847 Easton Ave., St. Louis, Mo. [ ence is the same, no matter what the fre-
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quency may be. This necessary separa-
tion is variable and quite misleading when
expressed in meters. Thus the number of
radio messages that can be transmitted
simultaneously without interference can Different tubes require different ca-
be correctly judged from the kilocycles pacity fuses. When ordering state
but not from the meters. For example, / Sosery st tbe pasks are for.
the amateurs will in the future work in a

band of wave-lengths from 130 to 200 i i “H ! T k It | R4
meters, but this is a frequency band o vl ere. aRre .

from 2000 to 1500 kilocycles. This is an

enormously wider band when considered 1 I —that’s what you say to fickle

trom the viewpoint of kilocycles than, for iy, chince the moment you “turn

example, the band having the same width i on” your tube unprotected by
“in meters from 1000 to 1050 meters, which W the

is 300 to 286 kilocycles. While it is pos-

sible to carry on fiftv simultaneous radio

telephone communications between 150 "

and 200 meters, anly one could be carried

on between 1000 and 1050 meters. ’

In accordance with the recommenda-
tion of the Second National Radio Can- SAFE I Y FU E
ference, the Department of Commerce and L
other Government departments will here- (Patent Pending)

after follow the practice of specifying in
even values of kilocycles rather than me-

ters. The Conference recommended the the ONLY safety device that af-
nractice of expressing wave frequency in fords absolute protection against
kilocycles per second with wave-length in “blowing out” a filament.

meters in parentheses thereafter. The re-

lation between the two is very simple. i .

To obtain kilocycles, divide 300,000 by the Fitting directly on the filament ter-
number of meters; to obtain meters, divide | minals of the tube itself.the Radeco
300,000 by the number of kilocycles. For Fuse makes it just impossible for
cxample, 100 meters = approximately : excess current, even by accident to
3000 kilocycles, 300 meters = 1000 kilo- “burn out” the tube.

cycles, 1000 meters = 300 kilocveles, 3000

meters = 100 kilocycles. . .

For highly accurate conversion the fac- It is attached in a second; fits any
tor 299820 should be used instead of star]:di:rd tl:lbt’- used ill‘l a(?y standarfd
300,000, socket, and positively does not af-

- CAUTION fect the efficiency of your set.
WANTED, A NAME e ol bl

Someone has suggested the name of “Ra- 1f contact solder is For UV 199, WD 11,) 50c¢
diowners” for those of us who have sets ;‘;;g,"d‘gu","o:o‘“;}:ﬂé WD 12,201A . . .|each
and listen in. Certainly it is better tdhan ;;:_?c slips on cns:’f_}-_ . -
most of the awkward terms in use today. tlament  terminals or 200 or 201, 4 for $1
Listeners-in" is too long, “Radiophans” or Tons EAs vikias In standard packages :
“Radiofans” sounds like the name of an brojection en base R
instrument, and we could hardly designate of tube. Buy at your dealers or by mail

them as “receivers.”

Adapters for UV 199 Tubes . . . $1.10
RADECO Phones, 3000 chms . 3.95

Calls Heard

(Continned from page 41)
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NEW STYLE PHONE ADAPTERS

fit directly on phones without
springing headpiece and at-
tach to loud speaker of $2
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