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Th:e ~~:~ t=.::e

1 th~~~::~:1pu!~~I:ss BL U E 80 Q K 
before April lst, the 4th annual Official Wireless Blue Book I -
containing a ll the calls of the United States land, as well as '--
sea stations, also a list of all the amateur radio stations in the 
United States. This book will be unprecedentedly large. 
HAVING 96 PAGES and will be the most complete book 011 

Electro Jmport!JI~ Co., 
New York. 

Gentlemen :-
Ple1U1e find enclosed berewlth 

s ..... ... ... ... .. .. S ~'tiey Order 
l Stomps 

f or which please enter my nlLIDe for 
lbe following:-

Name •••••...•• • .••••.••.•••.••••.•• 

Street Address •..• . •.....•.. . .•...•.. 

Town and State ................... .. 

Call Signal .•••.•.. . .••. . ......... . • 

Power (Watta) ..... . ............... . 

lt receiving &Uttlon only J>Ut Cl'OSS 
on tbl.11 line ..... .. . .. ... . .......... . 

(U you baTe only a receiving eta· 
lion and you h.ave no call. we wm 
assign an official cllll to y ou.) 

wireless calls ever pub­
lished in this country. It 
will contain all the ama-
teur stations which have 
been registered by the 
Government as well as sta-
tions not registered, such 
as receivin~ stations. Tbis 
is a very important pub-
lication and you cannot 
afford to be w ithout it. 
So far we have over 1300 
amateur applications and 
we trust that we will be 
able to publish yours too. 

THE PRICE 0 F THE 
4TH WIRE LESS BLUE 
BOOK IS lSc. We think 
it is worth your while to 
be listed in this book. 

The fee for listing your 
name, address, and station 
is 30c, and this includes 
one copy of the Blue Book 
which will be mailed to 
you upon publication of 
the book. T he listing is 
consequently only lSc 

and we think it will be worth your while to expend this small 
amount of money to have your name listed in such an im­
portant publication. 

SPECIAL OFFER 
On receipt of 7 5c we will 

extend the following SPE-
ClAL 

1. We will send you "THE ELECTRICAL EXPERI­
ME NTER" for one year commencing with the March Num­
ber. 

2. We will list your name in the new Wireless Blue 
Book. 

3. We will send you copy -of the Blue Book when issued. 
New listings for the 4th Official Wireless Blue Book 

must positively be in our hands not la ter than March 15th. 
Fill in blank and send it to us to-day. We accept either 

cash. stamps, or money order. 

GUARANTEED EDITION 50,000 COPIFS 

THE ELECTRO IMPORTING CO., 
233 FULTON ST., NEW YORK 

THE ELECTRO RADIOSON (Patents 
P ending) 

"The Ultra Sensitive Electrolytic." 

This Detector to-day represents the most sensitive one 
manufactured, without any exceptions whatsoever. It is far 
more sensitive than theAudion as well as the ordinary electro­
lytic detector and will bring in messages which cannot be 
heard at all by the former detectors. 

•The Radioson is the outcome of long 
experimentation and it embodies several 
new as well as unique featunes. 

The Radioson is the only detector so 
far developed which needs no adjusting 
whatsoever. It cannot be " Knocked out" 
by nearby sending stations. It never loses 
its sensitiveness. MESSAGES COME IN 
CLEAR AND DISTINCT EVE N WHILE 
THE DETECTOR IS SHAKEN VIO­
LENTLY. 

only necessary addition is two dry cells (3 volts). These 
may be of very minute size, as, for instance, two cells taken 
from a flashlight battery. (Our No. 821 2-ccll flash light bat­
tery price 20 cents, is ideal.) 

__ We only guarantee the Radioson in 
connection with a telephone headset of at 
least 2,000 ohms or higher ohmage. Lower 
resistance than 2,000 ohms will decrease the 
life of the detector. 

The Radioson is absolutely guaranteed 
by us in a ll respects. We guarantee safe de­
livery to you, under all circumstances. We 
will furthermore refund your money to you 
upon proof that the Radioson is not more 
sensitive than any other detector existent 
to-day. 

The acid as well as o ther parts are 
sealed in the detector proper. No spilling 
of acids. Absolutely clean and safe. The 
Radioson is adjusted to its highest sensi­
tivity at the factory. It undergoes five dif­

No. ll300 

The Radioson is sold complete only as 
illustrated. Radioson exchange cartridges 
are only furnished to users of the instru­
ment, if the original cartridge is retumed to 
us c1ther whole or broken. 

fcr·ent tests for sensitivity before the glass bulb is final ly 
sealed. You cannot possibly bring it out of adjustment ex­
cept if you smash it or pass a bigh tension discharge through 
it. The Radioson never requires attention. H is always ready 
for you. You never lose part of important messages on ac­
count of bothersome as well as annoying adjustments, com­
mon to E VERY other detector. 

The Radioson is clean and compact and easy to handle. 
It works equally well on the shakiest table as on a concrete 
foundation . For aeroplane ·work, on board of ship, on au to­
mobiles, 'on trains, -or any place where there are violent vibra­
tions, the Radioson is absolutely unmatched, not to mention 
its higher sensitiveness over other detectors. It is equally 
useful for Radiotelegraphy as Radiotclephony. 

No potentiometer is required with the Radioson. The 

Specifications: The Radioson comprises a heavy opal 
glass base. On this is mounted a \'Cry large solid hard rub­
ber standard, which supports the heavy brass spring. T he 
latter holds the detecror proper in p lace by spring action. 
The Radioson cartridge is easily snapped in or out simply by 
pushing the spring upwar ds. There a re two very large n.ickel 
binding posts. Size over all 4 x 2¥.i x 3%. Shipping weight 
2 lbs. 

All metal parts are triple nickel plated and highly polish­
ed. T he instrument is extremely neat and has alr eady been 
introduced in a number of commercial radio stations. 

\Ve guarantee satisfaction. $4 
No. 9300 "Electro" Radioson D etector, complete.... .SO 
No. 9301 "Electro" Radioson Cartridge (see note 2 SO 

above) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

On acc ount of a great m a ny com· 1 
ptelnt a f ro m our c u sto mers we h a ve 
d lacontlnued the aale of the Aud Ion. We 
had ao many complalnta o n burnt out 
ntamenta, poor aen sltlvlty, uncertai n 
working, bad vacuum,•• flashing over , •• 

bent grid• end wings, b r eaka ges, etc., 
tha t w e thought It beat , I n the I nte..-at of 
ell concerned to d lacontlnue the sal• of 
the Audlon . W e f o u nd that most people 
c ould not wire thla complicated Ins tru­
ment, and as It requ i red a 4 volt a a well I 

e a a 40 volt battery and a Rheostat, It 
u aually proved a white elepha nt on the 
hand• of c u atom ers, the more s o 
a • It wa• Impossible to guarantee the 
In s t r ument on account of menufectu r• 
Ing dlfflcultlea. 
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Dr. De Forest on the Audion Amplifier 

A T the Xovember meetin~ of the In:.titute of Radio 
Engineer>, held at Columbia Uni\'ersity, Dr Lee 
de Forest, lm\'C a lecture on the Andion Radio 
Detector. Sontc of the wunderful features of this 

fo rm of detector, u~ed for h1lth radio nnd telephone work
1 as an amplifier or de1ect•'r alone. w..:re brought out an<I 

clearly demonstrated. Dr. cle Forest has recently dispose() 
of the audion amplifier patents to the \\; estern Electric: Co .• 
for a large sum. They intend usin.! it for amplifying Ion~ 
1listance wire telephone talk, in -in effort to link :-:cw York 

I A. 

·l!;t,<\UOIOt; 

@ 

J;'lg. l. 

and 'Frisco together. The "Pupin Coils" have increased 
the long distance wire telephone ranE!'e to such an extent. 
that one can now talk from Kew York to Denver; while 
the de Forest audion amplifier, bids fair to finic:h the $!OOd 
work already done. by increasinq the talkin'! cli~t:ince to 
3.800 miles; from New York lo the coast. 

During the lecture. variou~ demonstrations were gi\'cn. 
showing the wonderful sensiti\'cness of the audion detector. 
\ point brought out by the lecturer was that while all ordi­
nary cymoscopes. such as the electrolytic or crystal recti­
fying detector, require some definite minimum received cur­
rent , in micro-amperes. to operate them at all; no such law 
obtains fo r th e aud1on. A radio signal might be so weak 
that its relative strcngtl.J would be far below lhe normal 
audibilicy value, but by means of a 2, 3 or 4 stage audion 
s implifier, these signals could he built up. so to speak, so 
that the signals a re readily readable Hence an audion 
amplifier 5et. will enable two radio stations to work to~ether. 
where such a performance would be simply impo~sible with 
the o rdinary crystal or electrolytic detectors. As a mat­
ter of fact the Los _\ni?eles and San Francisco ra lio sta· 
tions. usin!l' the PouJ,en undamped wa"e sy~tcm. of th<­
Fcdera l Telegraph Co .. ha,·e prolonl:!ed their daylight work­
in~ range se,·eral hour". by mean~ of the audion amplifier. 
T his means that, when the receiYed signals grow ,o \\'eak 

that they can not he detected at all, with the most senst· 
ti\'e ordinary rccci\'mg set; that the audion amplifier suc­
ceeds in picking up the waves and intensifying them until 
Lhev are dt"arlv audihlc in the receivers. 

Ii ha.:; long "bel'n desired to have ·a reliable method of 
mak'ug a Jll'rlt1a11cnt record of the recei\'ed long distance 
rat.lio signals. hy means of a relay actuating a tape register . 
etc .. and thank,, lo the de Forest ampli fi er. this is now 
rcaflily P•">>3il>lc. Anl•ther modification oi tins recording 
and amplifyin!!' function. invoh·es che use of a telcjfl'aphone. 
which records the received radiu signals on a fin•· iron wire 
.01 inch diameter at any desired speed, as high as $0 word!' 
a minute ii desired, and then the telegraphone is reversed; 
and the si1:mal5 can he amplified through the audion three 
stage set, into a loud talking receiver, fitted with a horn. 
This was actually demonstr:ued a t the meeting, much to 
the amusement a nd in:cre~t of tho~e present :\ number 
of radio station -i~als had heen copied on the telel:{raphonr 
at the de Forest Laboratory, throu~h the audio n .1mplifir,. 
,'lnd when articulated through the loud talkincr receher fi'.rcd 
with a horn . the fan11liar dots and dashes of some quite 
fa ncy " Morse.'' fil led Lhe large lecture hall. The general 
arrangement oi the two stai:te audion amplifyin:- set i~ 
shown here, schematically. H ere "T" is a fairly hi!.(h ;".W•! 
:wee. un.: tn :Jill' rati11 tram.fr·rn er. and "LT" i- 111,• h111ol 
talking receh·er with horn. \.Yhen the telegraphone is used. 
the radio telephone recei,·er is connected to the carbon 
grain microphone transmitter, of the recorder. The radio 
rece1vet· is in the final circuit of che amplifier. /I. streat 
feature 1>f this arrangement is that the telegraphone sig­
nals can he reproduced at any speed, C\'CD ac; low as fifteen 
words per minute, if de~ired. The hook-up depicted here is 

.r 

I 
I 
I 

,,f 

only a simple schematic one, to give a clearer idea as to 
the general arran~ement oi such a sec. In the regular ampli­
fier sets the aud1on bulbs are all oi the double trrid type. 

"The Electrical Experim.,nler" ~ published on the 15th o( each month a t 233 Pulton Street, New York. There are 12 numbers pe r year. The 
1ub1cription pnce ls SO cents a year in U. S. a,nd ponessiona. u well u Cana.ch. foreign countries 75 centa a year. U. S. com as well u U. S 
Stami>s acccpced (no forcign coi n or atamps). Single cop1ct ~ ce nn e .ach. A u m ple copy will be &ent irratia on "'Qll•SL Ch•ck1 And money ordrn 
ahould ~ drawn to order of th• Electro lmroning Co. 

If you change you r 1ddrc11, notify us prom ptly, 10 ordrr tlla l co pi,.. a.re not mis-e.arried or lost 

Alt comma:nicatiorui and cont ributions to thls /'oumal mus1 be addrt ued to; Ed itor . .. T he Electrical £xpu1mcn1cr," 233 Fulton Street, New York. 
We cannnt retu rn unacc:t pted con tributions unleu all rcrurn po11aire baa betn included. ALL a.cceptcd concributioru are paid for on pu blication A 
t pccial nle ia pa.Id far nove l upcrimcnta; good photograph& accom panying them are bilrhly deaira.bl c. 

T itle rqUca-ed U. $ . f a tcnl Olli«. Copyri1b1 19 13 by E J Lo New York. 
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i. e., each bulb bas two grids and two plates, d isposed on 
opposite sides of the tantalum filamenL Both filaments a re 
lighted at once in this type, and in the demonstration set, 
used by D r. de F orest four audions of this type were utilized. 
Three stages w ere used, and the third and four·th audions 
were connected on parallel in the third stage of the amplifi­
cation scheme. A gross amplifying factor of 120 times the 
initial energy. in Lhe 1st stage circuit, has been :nramed by Dr. 
de F oresL Using an ordinary Bell telephone receiver to pick 
up the sound, instead of a microphone transmitter; and by 
amplifying the sound currents through the 3 stage audion 
set, a sensitiveness to sound waves was attained which puts 

:;I-

IJ' ..nrl 

T' 

Fig. :I. 

the best "Dictagraph" in the shade. Besides, this set, thus 
employed, does not have present the constan t rumblings en­
countered in the ordinary dic tagraph , rlue to the crude a nd 
imperfect action of the carbon grain microphone transmitter 
employed. T here never has been a better and more perfect 
t ra nsmitter of the spoken voice. developed. than the original 
"Bell" magneto receiver, which is still in use (for receiving 
only now, however). Several questions were answered by 
the lecturer at the close of the meeting and Dr. J ohn S tone 
Stone. who was present, said he had been interested in tele­
phonic relays or amplifiers since 1892. At last. he declared, 
the practically perfect and inertialess amplifie r (employing a 
stream of ionized gas), had been produced by Dr 1le Forest. 
Its possibilities are very far-reaching. and. undoubtedly, it 
will find a wide range of usefolnes s in nrious branches or 
the Radio and T elephone l ndustry. 

A brief resume of some of the de F orest audion patents 
may be of more or less interest lo the young radio studenL 
One of the fi rs t basic patents taken out on the audion, and 
covering· the philosophy of operation. i.; No. 836,070, issued 
Nov. 13, 1906. The sketch, Fig. 2, illustrates the principle 
co,·ered in this patent. 

"I n the illustration. Fig. 2, A represents a receiving-antenna 
connected to earth at E and associated with the receptacle 
B. Two electrodes C and I a re inclosed within this recep­
tacle, which may be partially exhausted, and, as shown, they 
a re se.alcd in it. The electrode C may be an ordinary in­
candescent-lamp carbon filament. whic.h is connected with a 
battery or other source of electr ical energy D. The elec­
trode I may be any suitable conductor and is herein shown as 
a disk of platinum or other material. The gaseous medium 
inclosed between the e lectrodes C and I is rendered sensi­
tive to electrical oscillations by the radiation of heat from 
the electrode C. said electrode being heated by the source 
of energy D. The local circuit contain ing the battery H or 
other source of elect rical energy and the telephone F or 
other signal-indicating device is electrically connected w ith 
the electrodes C and I, and as shown is connected in series 
therewith. T he antenna A may be associated with either 
electrode and in such case the other electrode may be con­
nected to earth. It will be understood. howe\'er. that the 
par ticular mode of associating the oscillation responsive de­
vice \Vith the antenna forms no part of this invention and 
that any suitable system of circuits may be employed with 
this oc:cillation responsive device. 

T he potential to be impressed upon the electrodes C and I 
hy the battery H depend.; upon the nature of the gas inter­
vening between said e lectrodes and upon the degree of 
exhaustion maintained within the receptable :B. I t has been 
found that from twenty-fi ve to one hundred and ten volts 
direct current from a battery, not a dynamo. is sufficient; and 
bv employing a hi~her dee?ree of exhaustion a much smaller 
voltage may be used. T he conductivity of the ~s. which 
may be air, or a gas containinir compound;; of the halogens 
or halogen salts or which may he mercury vapor. is increased 
cufficiently to render said ira~ cenc:ith·e to the pas;a~e of 
l'le<"trical oscillations acro c:c: the gap by the radiation of 
heat from the electrode C. The passage of electrical oscilla­
tions across said gap alters the conductivity of the gas in 

sa id gap, probably by changing the speed of the ions in said 
gas, and thereby current variations are produced in the cir­
cuit conta ining the battery H. the electrodes C and I. and the 
telephone. F , cau~ing said telephone to respond. W hen the 
telephone is in series with the battery H and the electrodes 
C and I , the passage of oscillations across the gap between 
said e lectrodes causes an increase of current through the 
telephone and if the telephone is connected in shunt with 
said electrodes, the passa~e of oscillat ions across the gap 
decreases the current through the telephone." 

One of the basic de Forest patents on the "Audion Ampli­
fier'' is No. 841.387. issued Jan. 15, 1907. T his patent is en­
titled, "a device for amplifying F eeble E lectrical Currents." 
To quote the inventor, and referring to drawing, F ig. 3:-

"My invention relates to devices fo r amplifying £eeble elec­
trical currents- such, for example, as telephone-currents; and 
its object is to produce an amplifying device or greater effi­
ciency and simplicity than those heretofore employed. 

It will be described with reference t o the drawings accom­
panying and formi ng a par t of th is Sl)ecification, and in 
which-

F igure 3 represents 1liagrammatically the arrangement of 
the apparatus and circuits. 

In the figure, A represents an evacuated vessel inclosing 
a sensitive conduct inR gaseous medium maintained in a con­
dition of molecular activity. 

R is a signal-indicating device. 
B B' are batteries or other sources of elect rical energy. 
D E are electrodes ~ealed within the receptacle A. 
T he circuit Il R D E is a local receiving circuit. T he cir­

cuit F is a line circuit conveying the currents to be amplified 
to the ampli£ying device. The electrode E. which may be of 
platinum. tantalum, carbon, or other suirable material, is 
heated and preferably maintained incandescent by the bat­
tery B'. T he electrode D. w hich may be a pla te of platinum 
or other sui table material, is placed in dose proximity to the 
electrode E. 

I n F ig. 3, N S reprrsents a maime r placer! adjacent to the 
vessel A. T he currents to be ampli fied may be impressed 
upon the circuit which includes the heated electrode or fi la­
ment E-as, for example. hy means of the transformer M­
and the magnetic field set up hv these currents reacts upon 
the field set up by the magnet N S, thereby causing a sl ight 
,·ariation in the separation between the electrodes D E . l 
ha,·e found that the slightest variation in the separa tion of 
the hot and cold ele .:: trodes produces a large and dispropor­
tionately greater variation in thc flux between said electrodes. 
especially if the latter are close together, and such varia t ion 
in flu.."'t may be made manifest by the signal-indicating device 
R." 

Further patents were issued on "Audion Amplifie rs" to Dr. 
de F orest, and an interesting one is cited below, this being 
patent No. 995.126, dated J une 13. 1911. The wiring dia1rram. 
Fig. 4. refers to this arran i:rement of the audion amplifier. 
and it is described in detail as follows:-

"This invention consists ei::sentially ia the intcrposit ion be­
tween the currents to he amplified and the signal indicating 
device; of a source of high frequency electrical oscillations. 
hereinafter more fully described, and between said source of 
electrical oscillations and said signal indicatinR device. I 
may interpose a circuit including an oscillation responsive de­
vice. 

T he drawin~s which accompany and fo rm a part of this 
<:pecification illustrate conventionally several arran~cments of 
apparatus and circuits whereby the ahovc mentioned object 
has been realized in practice; but it will be unders tood that I 
do not limit myself to the precise arrangements shown. inas­
much as many modifi cations may be made therein w ithout 
departing- from the principle o f my invention. 

JI 

In the drawing, F igure 4 represents one form of my in­
,•ention applied to a space telegraph or telephone receiving 
system. 

In the figu re, D is a source of direct current, R is a re­
sistance, inducti\·e or non-inductive, L represents an in­
ductance which may be employed, C. C' C" Crv Cv are con­
densers, M M' M Ma' are transformers, B B' B" B"' arc 
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batteries, K is a microphone transmitter, N is a megaphone, 
and T is a signal-indicating device which may be a telephone 
receiver. 

In Fig. 4, the circuit S Ctv M', represents a source of high 
frequency electrical oscillations having a spark frequency 
higher than the more essential frequencies accompanying 
speech waves and preferably higher than the limit of audibil­
ity, and as shown in the present instance said circuir is shown 
as a "singing-a re" circuit capable of developing practically 
continuous electrical oscillations when it is connected with 
the source of direct current D through leads of high re­
sistance or high inductance. 

ln Fi~. 4 I have represented the discharger for the con­
denser civ as consisting of two electrcides J J sealed in a 
receptacle A and maintained in any 'Uitable atmosphere 
under small or large pressure The filament F may be 
heated by the current of the Battery" It wiJI be under-
9tood however that I do not limit myself to any special rype 
of discharger and that any suitable source oi high frequency 
oscillations having the characteristics above set forth may 
be substituted for the circuit S Crv M'. 

0 represents an oscillation detect<>r of any suitable type 
and herein shown as an audion consisting of the evacuated 
vessel A' havinit sealed therein the filament F' heated by 
the battery B, the grid G and the plate H, the latter being 
connected to the positive pole of the battery B' and with 
the signal indicating device T. Tho audion 0 is associated 
in any suitable manner with the tuned circuit M C' C•, which 
in turn is associated with the source of high frequency oscil­
lations. 

Io Fii?. -1, V represents a receiving antenna connected to 
earth F. through the primary 11 of the oscillation trans­
former M• whose secondary ]: forms part 0£ the tuned re­
ceidog circuit which includes the condensers C'. C•. Asso­
ciated with said tuned receiving circuit in any suitable man­
ner is the audi~n or other suitable oscillation detector 0'. 
the local circuit of which includes the primary of the trans­
former M'• and if desired. the choke-coils L" L". 

The telephone circuit and the local circuit of the audion 
0' are indicated as associated with the high freouency 
oscillation circuit by means of the transformers M' M't, al­
though it will be understood that any other suitable means 
may be employed to associate the circuit which carries the 
currents to be amplified with said oscillation circuit. and 
furthermore that I do not limit myself to the association 
of the said circuits with said oscillation circuit at the par­
ticular point shown. viz., a point in the leads to said oscilla­
tion circuit. \Vhen the circuits are arranged in the manner 
shown in Fig. 2. the condenseii C" may be employed to afford 
a path of low impedance for the currents developed in the 
transformers M', M'•. Preferably. the inductive relation of 
the turned circuits M C' C' with the oscillation circuit 
should be maintained by a transformer of small magnetic 
leakaj2'e. if a transformer is employed. 

In Fig. 2, U represents a metallic case which may be 
grounded at E E'. 

The operation is a; follows: The feehle electr1cal cur­
rents developed in the primary of the transformer M' or M'• 
are impressed upon the hiith frequency oscillation circuit. 
thereby varying the amplitude of the oscillations in said 
circuit in accordance with the sounds initiating said feeble 
currents. The enerey of said oscillations, so varied in am­
pli tude, is translated to the circuit ~f C' C', attuned to the 
frequency of said oscillations, and actuates the oscillation 
responsive device 0 causin.I!' thereby currents in the cir­
cuit of the telephone T closely approximating in form those 
developed in the primary of the transformer M' or M'• but 
greatly exceeding the latter in amplitude. lt has been found 
that the 'tuned receiving circuit M C' C' need not be em­
ployed and also tha't the oscillation detector 0 may be 
omitted as shown in Fig. 3. In this casr the telephone re­
ceiver T responds to variations in the amplitude of the 
currents developed in the line Q Q , the frequency of said 
currents exceeding that to which the diaphra~ of said 
telephone responds." 

XMAS TREE ILLUMI NATION. 

EVERY year sees an increase in the use of electricity 
for illuminaring Xmas trees. which is much safer 
and cleaner if properly applied. than the old time 
wax candles. A few methods will be outlined here, 

whereby t rees may be lighted at nominal cost, this being 
chiefly dependent upon the number of lamps used. 

T he common method is to connect a number of low volt­
a,1?c lamps in series, across a 110 volt fothlin~ circuit. \Vhile 
this system is commendable on account o f it• low first cost. 
(lamps and sockets, only having to be bou~ht). and its ab­
sence of batteries or otl)cr apparatuc:; it is not a method to 
be recommended to the average person. unless they are 
familiar with electricity, as there is apt to be negligence 
in the matter of insulation and joints, which if not properly 
looked aftel'I is liable to cause a short circuit and th is in 

turn may star t a lire. As an example, the writer has seen 
110 volts lead through a house, over two No. 18 bell wires, 
(twisted together at frequent intervals), with l<>oped join ts. 
Needless to say any such flimsy arrangement as this is 
bound sooner or later to cause serious throuble and in the 
case just cited, it is not exaggerating it any, to say, that 
the display was more of a pyrotechnical nature, than a 
decorative <>ne. A g'OOd safe way to ligh t up a tree, is to 
use batteries and low voltage lamps connected on multiple. 
Dry cells are oiten employed for this purpose, being ar­
ranged in series-multiple as at 1 in diagram. But dry 
batteries at their best, can only light up the lamps for a 
relatively short time; the lamps then being extinguished for 
a while. allowing the battery to recuperate, when they may 
be again turned on for a short time, etc. 

" ~ 
111 11 I 

c> "1N 
I 11 I I I 

~ 

././OVtA.C • 

This 4s generally unsatis­
factory, and at a slightly 
greater first cost, a much 
more efficient system may 
be had, utilizing Gordon 
primary batteries or the 
Electro storage battery. The 
primary battel"ies give but .7 
volts apiece on closed circuit 
but have a large ampere­
hour capacity, which is the 
feature most desirable here. 
Four of the above cells (100 
ampere hour size), will be 
sufficient, using 2}/a volt 
Tungsten lamps, connected 
all on multiple. Taking the 
lamps at about one-half 
candlepower and the curren t 
consumed by each lamp at 
one-fifth ampere, then for a 
circuit con taining 10 lamps. 
the current required would 
be two amperes. Hence the 
above cells would li~ht the 
lamps steady for 40-50 hours. 
when the cells could oe re­
charged if desired; by a new 
chemical renewal. 

Storage cells fo rm an ex­
cellent source of enerey for 
Xmas tree lights. T he ir 
first cost. for two 20 ampere 
hour cells is not much 
greater than for the Gordon 
cells ci ted above. The volt­
age of the two storage cells 
in series would be 4 volts. 
Using 3~ to 4 volt lamps, of 
about one-ha lf candlepower 
and one-seventh ampere 
each, for a circuit of 10 
lamps would reouire about 
l.25 amperes. The 'hove 
cells \vould light the 10 
lamps for about 15 hours on 
one charge. It is to be 

noted of course. tJ1at the storage cells must be charged from 
some D. C. supply. Any garage will charge them al a rea­
sonable sum. A small transformer has recently been brought 
out, which when connected to any I 10 volt A. C. lighting 
c ircuit. transforms the voltage down to a lower value (6-14 
,·oils) suitable for Xmas tree lighting, etc. This forms a 
safe and convenient means of lighting up a tree fo r those 
who ha\'e electricity in their homes. 

In the diagram. 2, is shown the storage cells connected 
to the lamps, while, 3. indicates the use of the transformer 
alluded to above. To find the number of lamps to be con­
nected in series to a l IO volt circuit, divide 110, by the 
voltage o r each lamp ; ior instance. ii the voltage of each 

110 
lamp is 12. then - - = 9 1-6. Hence 9 lamps would be con-

12 
nected in series across 110 volts. The number of lamps 
for other circuit voltage. is found in the same way. 

For further detailed data on low voltage battery lighting 
outfits. the reader is referred to the "September" issue, also 
to this issue, Lesson 5, of the "Experimental E lectricity 
Course." 

[Editor:-All of tlte apparotiu m1111ioH~d ,,.,..,..;,. is listed iH the '""' 
E. I. Co. catol?J No. l2. jfl.rt off th~ press, ond n:e.-, reader flli/I certainly 
roont a copy 01 l~is eydo1'1die 11riu Ii.ti, 111hich is l'artl:; a tul~ooa OH 
Eltetricit)' and IYirdess.J 

WIRELESS TRAVELS 4,000 MILES. 
Wireless messages transmitted from the royal station a t 

Laecken. Belgium, were received at Boma, in the Congo, 
4,000 miles distant_ 

A transmitting station will be built at Boma. 
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Experimental Electricity Course 
By S. Gernsback and H. W . Secor. 

E XPERIMENTAL ELECTRICITY COURSE-­
LESSON NO. 5. 

Small Electric Lighting Plants. 

T 
HE small electric lighting plant which is usually isolated 

or away irom any ordinary sources oi current su1111l}. 
has grown to be legion nowadays, thanks to the won­
derfully developed gasoline engme, and the simplilic,1-

tion of the electrical generating apparatus. Evcry farmer can 
now ha,·c his own clec­
LTic plant, and it will 
cost him practically 
nothing in most in­
stances, especially where 
water-power or wi11d-
111ills arc at hand. with 
which to drh·e a dvnamo. 
Failing these facilities in 
the line oi prime-movers 
or driving power, a gas­
olirrt or kerosene i11ltr-
11al txf'losi<'e t11gi11e is 
11uite cheaply procured. 
and oflen to do duty for 
driving odd machinery 
around thc' place. and the 
dynamo simply ab:;orbs 
power during the idle 
moments. lo charge a 
storage battery floating 
across the line wire,; 
leading from the dyna­
mo. Jn this arrangement 
an automatic cut-out 
must be inserted in the 
line so that whenever the 
dynamo voltage falls be­
low that of the storal?.e 
battery on charge, it Wlll 
automatically disconnect 
the dynamo from the 
battery, othern;se the battery " ould discharge back throu_gh 
the dynamo. This cur-out is ,,old by the Electro-Importing 0-. 
for $9.00. 

A typical farmhouse, or isolated electrie lighting plant is 
illustrated by cut Fig. 1. Such a plant as this, of course. is a 
little above the average but does not cost over a iew hun-Orcd 
dollars for the initial installaLion. The up-keep, maintenance 
and safety cannot be estimatctl in dollars and cents. A fann 
o r dwelling 

consumes a much greater quantity in the same space of time .. 
Mflre fires are caused by the upsenmg or explosion of 011 

lampi< annually, than b) all other agencies put together, as proved 
hy insurance stati.nics. So one of the great features of an 
elec1ric plant, is it;, ability to lower the insurance rates, as it 
"' 1ir.1cticall)· the saft-~t illuminating "ystem known. The annual 
lire stat:rtics prO\ c thi~ . the yell!m j 'lurnal reports to the con­
trary no:" i;h 0rnmhn~. \ common cafile oi fire. when the origin 

is unknown, i~ oi coun.t 
the nov; familiar "cros~­
ed electric wires." Thr 
wires in tht first place. 
are rubber co,·eretl. am) 
rarely ever short circui l 
or come in contact with 
each other's metal sec­
tions, as the rubber i~ 
thick enough to holtl the 
electric charge on them 
ea~ilv. r i the \\ires are 
properly installed. an.I 
ngidly suppon:ed m 
place on porcelain msu­
lating cleats or kn1Jhi;, 
or installed in iron cl)n­
duit, no trouble '~hat­
e\' er will be expericnc~d 
with the system. 

There a r e several 
rypes of isolated ek..:tric 
li~hting plants, some 
having storage baueries 
and some do not. A 
table is here given for 
various lighting outfits 
supplied by the Electro-
1 mporting Co. The prin­
cipal plant combinations 
will be described in or­
der. The somewhat elab­

o>rate plant sh "n in the hrst illustration, is made up of a gaso­
line or kerosene oil engine drhing a dynamo. 1he engine and 
dynamo in this type of plant :ire usually run during the day. 
to charge the storage cells seen at the left of the picture. At 
the end of the day's charge, i. c., at evening, the dynamo is 
stopped and the storage battery is connected by means of the 
switchboard to the light "ires or circuits. The lights thus 
take their energy from the battery all night, and the next day 

it is recharged 
equippe<l with 
such a plant or DATA ON ELECTRIC LlGRTING PU. .... TS. 

again. T he 
philosophy of 
this scheme is 
that, in most 
cases of priv­
ate houses and 
the like, it is 

a similar one, 
can produce 
electric current 
at a fraction of 
the cost charg­
ed by the cen­
tral s t a t i o n 
companies. 

The principal 
merits of the 
electrical sys­
tem for light­
ing the prem-
ises, driving 
small motors 
and machines, 
etc., is its com­
parative safety. 
cleanliness, and 
efficiency, a s 
compared t o 
any other 
scheme for ac­
e o m p l i shing 
I i k e results. 
F o r instance. 
the following 
f ea turcs will 

TYJ>e Volta .;r ,.;th 
plant. Load. 

.,_ ~o. o! ,..,..p.- TUJ>gsten 
hours Lamps, 

capac- normal 
111 load. 

l ·P. 
2-P. 
3.p, 
l·S. 
2·S. 
J.S. 
4·S. 
S.S. 
6·S. 
7·5. 
S.S. 
9.s. 

lG-S. 

l ·D. 
2·D. 
3·D. 
4 ·D. 

1.4 
2.8 
J.S 
2.0 
4.0 
4.0 
6.0 

10 
6 
6 
6 

12 
6 

100 
150 
JOO 

10 
. 10 

20 
40 
40 
40 
60 

120 
120 

60 

4 or 2 
6 or J 

12 or6 
1 
I 
2 
s 
6 • 6 

12 
la 
2t 

6 Volts 
6 Volts 

10 Votta 
8 Volts 

Amps. 

" • t• 14 
25 
10 

2S 
10 

Rours 
umDS 
can be 
hum ed. 

25·50 
25·50 
25·50 
20 
10 
10 
8 
6.6 

10 
10 
10 
10 
17 

C.P. 
of each 
l.."lmp. 

Sourc:e of EnCJ'IY. 
Lharaing Rau .c ~-

1n Amperes.. &:; ti 
Cells in Series. & ~_g 

..J-c: o._ 

1.25 C.P. 2·100 A. H. Gordon Cella Chem. Renew. 
2.5 C.P. 4-150 A.H. Gordon Cells Chem. Renew. 
3.5 C.P. 5·300 A. H. Gordon Cella Chem. Renew. 
I C.P. l ·lype R. O. Sig. Cell 2 S 
3¥., C.P. 2·tn>e H. 0. Stg. Cells 2 s 
J-YJ C.P. 2·type R. E. S1,g. Cella 2.5 8 
<> C. P. 6-rype R. E. Stg. Cella 2.5 8 

10 C.P. IO·type R. E. Sig. Cella 2.S 8 
6 C.P. 1-6 V. 40 A. H. Stg. Bai. 5 8 
6 C.P. 1-6 V. 60 A. H. Stg. Bat. 7.5 8 
6 C.P. 2-6 V. 60 A. IL Sig. Bats. 7.5 8 

12 C.P. 4-6 V. 60 A. H. Stg. Bats. 7.5 s 
16 C.P.tt 1-6 V. 60 A.H.. Sr.g. &t. 7.5 8 

Mechankal B. P. 

$5.03 
12.SJ 
20.23 

2. 13 
3.33 
5.23 

12.73 
21.33 
8.28 

10.83 
21.23 
40.23 

9.85 

Cost of 
Dynamo 
$3.70 6 

required to drin dynamo 
Type S. No. 1331 Dynamo 1-16 H. P. $5.73 

9.80 6 
48.SO 10 
10.00 8 

Type 614 Dynamo ~ H. P. 15.83 
Type E. E. Dymimo H. P. 65.18 
Type 810 Dynamo H. P. 16.93 

t 4 filament 16 C.P. 1.75 amp. 6 volt muluplcx lamps. 
tt With reflector C.P. "quals 32 instead or 16 C.l'. 
All of 1he above listed outfits at the prices quo1cd include the ma.."'<imum number of tungsten lamps 

cited in table; aoclcets; switch; source of energy, and I lb. No. 16 B. & S. eollon covered bell wire, 
suh.nble for connecting the lamps. For circui11 over JO feet long, No. 14 B. & S. rubber covered copper 
wire, Cat. No. 8006, costing $1.60 per 100 feet, 1hould be employed, also in damp places, etc. 

not desirable 
to have an en­
gine operating 
during the 
night on ac­
count of noise, 
attention neces­
sary, etc. How­
ever, a well 
regulated sys­
tem can be run 
perfectly satis­
factory all or a 
part or the 
night without 
any undue 
trouble or an­
noyance. A 
compact engine 
and dynamo 
mounted on a 
single bed-plate 

serve to p rove the vast su1lcriori ty of the electrical system 
over acetylene. ga£, oil, etc. 

To begin with an elc:ctric incandescent lamp, such as tl1e 
carbon or tungsten filament type, consumes no oxygen whatever 
from the atmosphere. and hence it does not de,,talize the air , 
as is the case with any iorm of oil, wax or gas illuminant. 
An ordinary gas light consumes as much oxygen in an hour 
as six full grown people. and a petroleum or kerosene oil lamp 

is shown at 
Fig. 2. The engine is fitted with an extra heavy fly-wheel to 
give a steady turning effort or torque to drfre the dynamo, 
•o that the lights will not flicker. Not every engine is suited 
to drive a dynamo for lighting purposes. If the speed is not 
sufficiently steady, then neither will the voltage of the dynamo 
be, and consequently the lights will llicker more or less. Heavy · 
fly-wheels a.nd special go\'erning devices on the engines obviate 
the flickering to a great extent. If a storage battery is used 
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in conjunction with the engine, the lights will not be sub­
ject to any flickering whatever, as the curren t supplied by the 
battery is perfectly steady at all times. Slight irrcjlllaritics in 
the speed of the engine docs not matter so much rn this case, 
as the dynamo simpl1 forces current into the battery, much as a 
pump forces water in to a rcsc.rvoir ; the battery steadying the 
line vo ltage. 

The two simplest systems for lighting incandescent lamps, are 
those employing a dynamo and storage battery separately. The 
common circuit for the dynamo system appears at F ig. 3, the 

ti 
~e.: 

H:; 
l::o c oao :s- ­<... •• .---

Candle power • . • . • • • • • • • • • .. • • • • • • • • 84.7 
A veraae cost lamp . • • • • • • • . • • • • • • • • • $1.04 
A\'craae life lamp, hourw •• • .•. . • • •• .• 1,000 
Rc.newal cosc per 1,000 hours... . ... .. $1.04 
Power consumed per 1,000 hourw In 

K. W.H . ........................ JOO 
Co11 po"cr at Sc. K.W.H.. •• • •• •• ••• $5.00 
Cost power at Ilk. K.W.H ..••...••••• $10.00 
Co5t or renewals and po .. ·cr at Sc..... $6.04 
Coil of renewals and power ai IOc.... $11.04 
Compariaoo of light (or aamc C:Oll.... • 100% 
Per ccn L aav in1i for equal li1ibt, Sc. 

K. W.H ... . . .... .. . .... ......... 55% 
Per ccnL saTI.na for equal liah1, IOc. 

K.W.H . . .. . .. .. . .. . . ........... 57~ 

rJ ... 
.:;!O.. ... 

a ;i:;i: 

~g" .-... u .:...o 
---

J J.6 
.24 

600 
. 40 

100 
S.00 

10.00 
SAO 

10.40 
42.8% 

~u 
;~ 

i::g:i 
o --ec0 ..... 
c:!"':~ 

('l('O . - --
83.3 

.S95 
600 

.9917 

248 
12.<10 
24.80 
JJ.39 
25.79 
42.8% 

shunt field winding having a variable resistance in series with 
it. to regulate the voltage applied a t t he lamps ; but this is not 
necessary in sma ll dynamos under 1/ 6 H. P. ln Fig. 4 is shown 
a storage battery circuit, the 6 cells being connected in series 
to give 12 volts (about 2 volts each). 

In the dynamo scheme, the engine or waterwheel must be 
kept constantly going to drive the dynamo, as long as the lights 
are wanted. \\lith the 
storage battery a rrange­
men t, some means of re­
charging the battery is 
necessary. Generally a 
dynamo is employed to 
fu lfill this function , but 
in some cases the bat­
teries are recharged at 
a nearby power station, 
owned possibly by a 
neighbor. T he dynamo 
system is in.dependent 
o f a ny outside apparatus 
or source of electric en­
ergy, but the storage 
battery must ha\•e elec­
tric energy in the form 
0£ direct current to re­
charge it. 

A £cw rules regarding 
the size o r cliarg111g dy­
namos for certain size 
storage batteries may be 
of service to the isolated 
plant owner-. The stand­
ard practice i11 the Unit· 
cd States ior charging 
and discharging lead cell storage baueries, with dilute sulphuric 
acid for electrolyte, is the 8 hour rate, as it is caUcd. This 
role works out as follows: lf a cell has a rated normal capacit} 
of fOO ampere 
hours (being 
the product 0£ 
t h e amperes 
by the hours), 
then to dis­
cha rge it at the 
standard 8 hour 
rate w o ul d 
mean that 400 
divided by 8, or 
50 a mperes for 
8 hours would 
be the normal 
rate. The re­
charging could 
be at the same 
rate o r the 
equiva lent for 
a slightly long­
er time.• T he 

.i d L ;:(; c: d. 
UC~ .,- e 

>.-. >.- II 
-~ ..... ~ -- u ...... 
" ·-~- u.. c o : -; ...... :.. 

:E !'d..Q ~~t.S 
E·o; 0 u .c :ii 
(l l!.e :~:a~ 

20 
20 
20 
40 
40 
so 
85 

105 
160 
180 
325 
600 

" --o;C: .. .. ..... ..... e:: 
:So 
z~ 

4 
4 
4 
9 
9 

13 
13 
32 
13 
32 
32 
33 

~ 
1 ... 
c'" 
·;,~ .a 
I~ 
2 

~~ 
2 
2 
J 
J 
s 
5 

10 
20 

• D ynamo belt driven. 

~ .. 
; 

~ 
cc c 

'11 

300 
425 
•so 
JOO 
500 
600 
600 
600 
575 
575 
500 
280 

0 
., . 
'-E 
!l" o; 
> :O-

8 
8 
8 

16 
16 
25 
25 
S7 
25 
57 
57 
57 

c 
E • 
~~ 
og, . . 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,500 
l ,SOO 
1,500 
1,100 

\'Oltage of a freshly charged cell is about 2.4. to 2.5 ,·ohl>. The 
usual charging voltage per cell varies from around 2 volts up 
to 2.6 volts, at end of charge. The dynamo voltage must be 
always slightly higher (about 10 per cent.) than the storage 
cell voltage otherwise the battery will discharge back throug h 
the dynamo, which is likely to rui r> the battery. To prevent such 

• Stt Leason No. 3 on Storqe &ltcriea for llctana. 

an occurrence as this, a reverse current magnetic relay is often 
interposed between the battery and dynamo. so that any surge 
of current in the oppo:.ite direction to that delivered by the 
drnamo will immediately open the circuit, and protect both sets 
.-.i apparatus. Fuses of proper size should always be placed 
an the various circuits, as they arc cheaper to replace than 
buckled battery plates, or burned out dynamo armatures. 

The methods of wiring up a complete plant, including storage 
battery, dynamo and lamps is shown diagrammatically in Figs. 
5 and 6. ln Fig. 5 is represented only the simplest plant, with· 
out voltmeter or ammeter to indicate the strength or quantity, 
of current passing into or out of the battery while charging or 
discharging. In Fig. 6 the 
dia1rram shows two "Elec· 
tro' magnetic vane meas-
uring instruments in the lJI' • I Pl&;. !!. 
batterr circuit, which (as 
they rndicate with current 
in either direction) will 
show the voltage and am­
perage while the battery is 
being charged or di~charg­
ed. The field rheostat may 
be No. 5,000. The usual 
arrangement is to connect 
the storage battery to a D. 
P. D. T. switch as shown, 
so that the battef1 can be 
connected up to either dy-
namo or load at will Tile -=-· 
battery generally receives charging current dur ini:t the day. 
and discharges on the lamp load al night. 

The me of wire to be used ior any given lcm;th of circuit 
and load is best found from the rec:ular formula below: 

Length of run in icet x amperes x 21.6 
C. M.=--- ----- --- - --

1··1s. t. 

Volts ln«t in circuit. 
C. M. is area 0£ win· 

m c ircular mils, and 
: he corresponding size 
· 1i the wire is readily 
wund from any wire 
table. 

The volts lost in the 
.:ircuil is uH1ally taken 
at 2 to 3 volt5 ior good 
-enice, on ordinary 
voltages or from 50 to 
110 volts. 

The wire should l)t' 
rubber covered, single 
braided i r it is to be 
>Upportc<I on cleab or 
knobs. If the wire i< to 
he installt.'<I in conduit 
or pipe. it must be dou­
hle braid. rubber cov­
ered. F o r anything 
above 10 volts. the Fire 
l..:ndcrwriters' Rules for 
electric wirmg mttst be 
complic<l with. A copy 
of their book can be 
had by addressing the 

Fire Undcrwmers' Association, in the principal cities. 
Some useful data is given here relathc to the 5ize of dynamo, 

battery. number of lamps. load allowable, etc.: 

.. 
o~ . 

c 

=·=! 
[~ . 
... i:i.: 

'UcU 

10 
10 
10 
20 
20 
20 
so 
so 

125 
125 
270 
520 

c 
E 
Es 
O';.: 
.22 
.22 
.22 
so 
.so 
.72 

1.44 
1.40 
J.60 
J.30 
6.15 

11.85 

!:&1 
c:o< .... 
i:.!: >.o 

l=l> 

II 
II 
II 
25 
25 
36 
36 
80 
36 
80 
65 
65 

.:. ?: .co •ua.. 

..O[tj~ .. -~;.;~.,.: 
~ - C.l. 

~~c!i~ UJ-·--
7 
7 
7 

IS 
15 
20 
25 
42 
25 
42 
42 
57 

..:. ... . .: .... 
A*O,:'­
uCil!~ 
a" n \0 • p a,...- c:.s 
rii~~=~_g 

10 
10 
10 
20 
20 
25 
33 
55 
35 
SS 
SS 
80 

.. 
:I 
o­
.c 0 

t .... 
:,tE~ 
E 2.= 
<~A 

120 
120 
120 
120 
120 
120 
160 
120 
160 
120 
120 
160 

Some tung­
sten lamp data 
i s appended 
herewith, the 
tungsten lamp 
being the great­
est boon to 
small lightihg 
plants ever, as 
i t consumes 
about 1/3 the 
energy for the 
same intensity 
of illumination 
as the carbon 
filament lamp. 

T ungs l e n 
lamps give out 
a pure white 
light, which is 
,·cry fine to 

read by. and the life of these lamps is as long and generally 
longer than that oi carbon lamps. About three times the illumi­
nation can be obtained from the same size of plant "';th tung­
sten lamps as with carbon lamps, the quantity of power con­
sumed remaining the same. 

A few o f the "Electro" storage cells which are suitable for 
electric lighting plants arc illustrated in F ig. 7 
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Some electric lighting fittings and supplies are seen in Fig. 8, 
including sockets, snap switches, wall brackets with reflectors, 
shades, candlesticks, etc. A standard tungsten lamp is de-

picted at Fig. 
AR,MATURE LAMP.S 

FIELD COIL 

9, the only dif­
i ere n c e be­
tween i t and a 
carbon I amp 
being that the 
filament is 
compo~e<I o f 
the metal tung­
st.:n. instead or 
ca rbon. FIG.3 A iew more 

pretent ious chandeliers. for electric lighting, arc showu at Fig. 
lO. These are made of brass, and make a fin .: a1,pearance in any 
house. Any style shade can be fittetl to the , h.,ndeliers or <lrop 
lights, according to the tastes of tht: purchastr. 
ls ola ted 

L 

FIG. 4 

plants, of what­
ever size, usu­
ally employ a 
gasoline en­
gine, s le am 
engine, water 
wheel or wind­
mill. A few 
rules for ar­
ranging the 
plant may bt: o[ use to the bu ilder a11d operator. 

The dynamo, ro stan: with, is generally purchased ready to 
run, as it does not pay to build them nowadays.• The dynamo 
should be located in a spot free from dampness, or else thor­
oughly housed over by a wooden cover. I£ of greater capacity 
than :in H. P. it should be particularly well set up and slcureu 
to a concrete foundation, or it may be fastened to a wood base 
built out of filled yellow pine. J f not housed in, the dynamo 
should be provided with a tarpaulin or canvas cover to put O\'CT 
it when not running. The dynamo should be kept well oiled 
at the bearings and quite clean. 

The name plate of mo~t dynamos supply the necessary d~r:i 
as to their capacir\'. spl'_,; 
Lo be dtiveu at, etc ['li · 
capacity is irequentl) !! · r!• 
in kilowatts or hC'lbt'll er. 
To find the nu·. · .. r o f 
watts this rating is equiva­
lent to, multiply Lhe K. 
\V. by 1,000 or the H. P. by 
746. To find the T_T..W. di­
vide the product of the volts 
multiplied by Lhe amperes. 
by 1,000; and for H. P. by 
746. With a given number 

DYNAKO of walts, the volts is found 
by dividing the watts by 
the amperes; or to find the 
amperes, divide the total 

watts by the volts. The watts taken by a lamp of certain candle­
power (C.P.) is ascertained from tables in catalogues or text­
books. Hence, from the above it is seen that the number of gi\·en 
size lamps that can be lighted by a certain size of dynamo is equiv­
alent to the total watts capacity of the machine, divided by the 
total wans per lamp. A llO volt, stimdard tungsten lamp con­
snmes, 25, 40 or 60 watts, etc., al about 1.2 watts per candlepower, 
as compared to the carbon lamp's consumption of 3.1 to 3.5 watts 
per candlepower. 

The majority 
of small plants 
drive the dy-

MAIN FEEDERS 

namo by a 
leather be I t 
running over 
the engine pul­
ley and dynamo 
pulley. End­
less belts are 
the best for dy­
namo drives. as 
a common laced 
or patent hook 
splice ~ i v c s 
rise to 1rregu- FIG. & 

0. FIELD 

larity in speed. • . . . 
The most important part ot arranging the belt drive 1s to have 
the dynamo and prime-mover pulley so reJa_ted, that. the speed 
of the former is correcL T he rule for finding the size of one 
pulley for a certain drive when the other is known. is as fol-

• The E. t. Co. supply any size or voltage dynamo desired, u well u 
p.soline engines at attractive prices. 

lows: The diameter in inches of the unknown pulley is equa! 
to the diameter in inches o f the !...'1lown 1mlley. times its speed in 
revolutions per minute (RP. M.). and th is product divided by 
the desired speed in R.P.M. of the new or unkno\vn pulley. 

Fig. 7. 

As an example, rnppose that a 20-inch pulley rotates on an 
engine shaft at 1,500 R P. M. and the dynamo is to be driven 
at 2.000 R P. M., then what must be the diameter in inches of 
the. dynamo pulley to ;nsurc the proper speed? Solution : 

Fig. 8. 

Diameter of the d.ri\'ing pulley (here 20 inches) times its speed 
(1 500 RP. M.) equals 30,000. 30,00<l divided by the dynamo 
sp~ed, viz. 2,000, gives 15 inches as the diameter of the dynamo 
pulley. This considers that the belt transmission is perfect, but 
in practice it is not. and it is 
usual to allow an increase in 
the calcul:iLed dynamo speed 
oi 2 per cent. for slippage. 
Every friction belt slips some. 
and frequently on high speeds 
it creates such a quantity of 
static or frictional electricity, 
that special means ha\'e to be 
provided to dissipate it in the 
ground. A grounded wire, 
connected to a wire comb or 
set of metal teeth in close 
proximity to the mo\•ing belt 
will disStpate or carry off any 
static discharges to earth. 

The horsepower and size of FJg. o. 
belt are very important, for. . . . 
anything above % H. P .. for 1f the belt ts not w1de enough it 
can not successfully carry the load, and will tend to slip off the 
pulleys. 

(Continued on Page 124) 
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Modern Radio-Telegraphic Receiving Sets 
By H. Winfield Secor. 

THE recejving apparatus of a radio-telegraphic sta­
tion to-day, should be a pretty flexible one, as re­
gards its ability to tune in differen t wave lengths. 
A few paragraphs will be devoted here to a mod-

e rn receiving set, such as one composed of "Electro" instru­
ments. Several hints are offered which may help the young 
wireless dabbler and beginner, as there are a number of 
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small items in a receiving station, which if not properly 
taken care of, result in a low receiving range, etc. 

To begin with, we shall look over the predominating fea­
tures of such a set. Firstly it should h.ave a long wave 
length capacity, of say, up to 4,000 or 5,000 meters value. 
The conducting path through the apparatus from antenna 
post to ground, should be a first class one, free from loose 
or microphooic contacts, and preferably of some finely 
stranded copper conductor, such as ordinary flexible lamp 
cord, No. 16 or 18 B. & S. gauge. For a good set, to give 
constant and satisfactory results, with the same strength of 
s ignals every day, ( relatively), all wire connections whicb 
a re in any wa~ liable to jar loose, or become microphonic 
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nections, must be taped with some friction tape, and it is 
well to shellac them. 

Considering the general layout of an up-to-date receiving 
·outfit, we may refer to Fig. l, wh.ich illustrates schematically 
the connections for a variety of E. I. Co. instruments. The 
instruments indicated are:-L. C. a No. 12,002 loose coupler, 
or receiving transformer with primary and secondary coils; 
V. C., variable condensers such as the No. J,500 or 9,241 
style. At F. C. is placed the usual stopping condenser of 
the No. 10,000 type, and which consists of two units mounted 
in one ca.se. Each condenser unit connected between the 
centre post and the outside 
une, has an approximate ca­
pacity of .ooos M. F. Hence 
to outain a joint capacity of 
.001 M. 1<. the connecnons are 
made to Ll:Je contleruer as at 
.!<Jg. 2, B, wlule when con­
necu:o a!. in 1' 1g. 2, ~ the 
capa1.:uy re:;ultanc is that of 
one wut, viz., .uuo.; .YL .l•. 

l u ublaln une-half th1S ca­
pacity, tJ1e two uniu. are 
JOmed m series as per 1-ig. l!, 
A, and also 1• 1g. L The 
nght amount of capacity Lo 
use for this pan or tile cir­
cwt 1s dependent upon sev-
eral funcoons, such as the Flg. 3. 
uHluctance and resistance of 
the telephone recet"Vers employed, tl1e similar values of the sec­
ondary wjncting or the loose couple.r, the cliai·acteristics of the 
dececcor used, et c.ete:ra. Hence It s.bould be expenmented wilh, 
until the maximum strength of signals are heard in the telephone 
receivers. The author's common arrangement for this part of 
the circwt is to shunt a single pole swHcU across one unfr 01 the 
No. 10,000 fixed condenser, and when signals are commg in this 
switch is closed a second, to see if the strength of the !.lgnals is 
augmented or lowered. 

.l<.esuming our outline of the instruments involved in a 
typical receiving set, as diagrammed at Fig. 1, a variable 
condenser V. C. 1, is connected across the secondary of 
the loose coupler, to enable the operator to tune the detec­
tor cfrcuit to the primary circuit. Thjs capacity should be 
fairly large, and either the "Electro" No. Y,2-41 or better 
their No. J,500 rotary type, illustrated at Fig. 4, i.s preier,.. 
ably utilized at ·this point. We next come to the detector 
unjt D, and of c-ourse this is used in many dlllerent forms, 
such as the adjustable mmeral stand, shown at Fig. 5, down 
to the modern Gas Valve type, the De Forest Audion. For 
the mineral type the writer bas obtained very sati.siactory 
results usmg a light spiral spring, resting gently on a newly 
broken-away face, of a piece of galena. This is a lead 
colored substance, which is very easily split up into small 
cubes. A new face should be used every lew days, as when 
it becomes dull and dirty, its sensitiveness is greatJy re­
duced. The spiral spring is easily formed of a few turns 
oi fine copper, brass or phosphor bronze wire, wound around 
a naH er other 
mandrel ab o ut 
one-eighth inch in 
diameter. The au­
dion detector has 
proven one of the 
most sensitive of 
any rype ever in­
vented. It h.as 
been adopted in 
practically all the 
best commercial 
and experimental 
radio stations to· 
day, for long dis· 
tance receiving. 

Where Lhe re­
ceiving set is lo-
cated in the same !•'ig. 4. 

in character, should be thoroughly soldered. A non-coro- station with the . . .. 
sive_ resinous flux is the right one to use, such as "Solderall,'' transmitter, the detector 1s ~est shu!lted by. a short-C1Tcw~g 
supplied by the E. I. Co. All bare wire joints which are switch S2. F1.1rther pr~tecave de".1i:es ~am~t heavy static, 
liable to come in contact with other metallic circuit coo- lighting or other surges rn the receivwg cm:u1ts, are afforded 
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by the .01 to .Q2 iacll spai-k gaps, placed at SG 1 and SG 2. 
The small pi-otcctive spark gap connected across the telephone 
i-cccivei-s is very good, and saves burning out the receh•er 
windings by heavy static surges which occui- often in tropical 
countries, or by a cross current from the sending set. which 
sometimes happens through an oversight in testing, etc. 

The telephone receivers and the detector may be said 
truly, to be the heart and brain of the radio receptor. 
Therefore the owner or operator of such apparatus always 
makes it a point to obtain the very best grade of these. 
The receivers utilized for wireless purposes do not differ 
radically from the ordinary Bell telephone receiver, but 
their resistance is many times greater as they have to work 

the incoming signal, and so as the usual primary winding 
of loose couplers bas not sufficient inductance to accom­
modate this wave length. an extra inductance and also ca­
pacity, are necessary in the aerial oscillating circuit. 

Firstly, this extra inductance and capacity is supplied in 
part by the antenna or aerial wires. The length of the flat­
top, plus the length of the vertica l lead-in wire for a T or 
inverted L type aerial, multiplied by the constant 4.5 gives 
quite closely, the natural or fundamental wave length period 
of that aerial. la a recent U.S. :\avy lest conducted on 12 dif­
ferent warships. this wave length factor was checked closely. 
and it averaged about 4.4 for the 12 ships. These tests 

included both T and on a very minute cur­
rent. usually ranging 
from 20 to 75 micr<r 
amperes. (A micro­
ampere is a millionth 
0£ an ampere.) As 
the magnetic effect 
produced in the re­
ceiver by the coils of 
wire wound around 
its pole pieces, is de­
pendent upon the 
product or the am­
peres and the wire 
turns, the reason \vby 
these receivers ha\•e 
a \'Cry high resist­
ance is at once ap­
parent. It is not the 
re.5istance in ohms 
which produces the 
increased sensitivity 
in the 'phone; but the 
ampere-turns. and of 

Fig.~-

im creed L type de­
signs. In our ~ketch, 
Fig. 1. an additional 
inductance, Ll, is in­
dicated in series with 
the antenna lead wire. 
Also a good :oize 
variable condenser il> 
s b o w n connected 
across lhe primary 
winding of the loose 
coupler, which is for 
long wave lengths Tn 
recei\'ing shorter 
w•n e lengths than 
Lho>c corre:;ponding 
to the fundamental of 
the antenna and a iew 
mrns of the primary 
winding, a variable 
condenser is connect­
ed 1n the !lround lead, 
V. C. 3. ll is pro­

course up to a certain limit, the lwo are more or less related. 
About 4,000 ohms foi- a pair of receivers, is generally suffi­
cient to produce a very sensitive 'phone. provicijng the wind­
ings are properly balanced out, as regards the size of wire 
used, inside and outside diameter of coil windings, etc. The 
E. I. Co., supply a very efficient line of wireless receivers now, 
which arc built in their own shops at New York City, and 
all the windings are carefully checked on an improved pattern 
Wheatstone Bridge for resistance. Also the number of turns 
are accurately counted aulomatically on an ingenious winding 
machine specially built for winding these small coils. Finally 
the best Tungsten steel magnets of the proper strength, as 

Fig. 6. 

found from experiment. arc placed in the i-ecciver. The mag· 
net poles are carefully spaced with respect to the iron dia­
phragm,. and after magnetizing on a powerful electro-ma~cl. 
the recCJvers arc tested on a radio receiving set in the Wire­
less Laboratory, to ascertain their scn€ibility For those desiring 
lo have a pair of specially wound high resistance receivers for 
research ''~ork, the E. I. Co. can wind sets having a total 
joint resistance for lbc two receivers, of 6,000 lo 7,000 ohms. 
The ~sual ~tan~ard resistance ascertained after several years 
expenmentmg 1s from 2,000 to 3.200 ohms. Practically all 
of the U. S. Navy sets do not run above these figures and 
as is well known, they demand and get the best of e~ery­
thing possible, especially in radio instruments. Two styles 
of "Electro" wireless receivers are shown at Fig. 6. 
. Having discussed.the.principal apparatu;; _usually employed 
an the secondary circmt of a radio recc1vwg set, attention 
will now be diverted to the equally important primary cir­
cuit. This circuit has to be tuned to the wave length, of 

' 'ided with a short-circuiting i;witch to cut it out when not 
wanted. Some stations arrange the variable capacity V. C. 2, 
on a triple pole. double throw knife switch, ~o that it can uc 
readily thrown across tht primary winding of the loose cou­
pler, or in series with 1L, as required. The writer prefen the 
arrangement shown in the sketch at Fig. 1, becau$C in most 
cases there is no time II.> uc \\a .. ted in switching' tlus con­
denser, and the simple •inglc pole S\\;tch here indicated, is 
' ery quickly operated 

Referring again to the loading inductance LI, a very com­
pact and bandy form vf this inductance bas been brought 
out by the E. I. Co .. and this is depicted at Fig. 3. It will 
enable one to tune up to 4,000 and more meters wave 
length, when used with the usual compliment of receiving 
apparatus, such as the No. 12,002 loose coupler or the No. 
8,486a. tuning coil seen at Fig. 7, for the detector, tuner, 
and fair size aerial. The last mentioned tuning coil has 
a wave length capacity with 100 lo 150 foot 11at-top aerial 
of about 900 to 1.000 111ekrs. This coil is · very useful as a 
loading coil and for the loose coupler receiving set, two of 
them ai-e used in series with the antenna lead to receive 
wave lengths up to 2,800 or 3,000 meters. One coil is suf­
ficient for this wave length range, ii a good variable con­
denser, such as the "Eleclro" No. 3,500 or 9,241, is shunted 
across the primary w nding of the loose coupler, as this 

Flit. i'. 

adds to the joint capacity of the aerial system; while con­
necting a condenser in series with th.e aerial or ground wire, 
reduces the total or joint capacity and consequently the wave 
length of the aerial oscillating circuit. The wave length 
period of this circuit 1s given mathematically by the usual 
formula. (For this formula see the Xovember Electrical 
Experimenter, page 100; also the E. I. Co., free "Wireless 

(Continued on Page 124) 
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EFFECT OF SUNLIGHT ON RADIO WAVES. 

The accepted explanation of the effect of sunlight on wire­
less waves is that the electdc waves arc absorbed in sunny 
weather, the absorp.tion being favored by the ''ionization" 
or atomic disintegration of the upper atmosphere: by the 
ultra-violet rays of sunlight. Professor A. H. Taylor of the 
University of North Dakota believes he bas proved that 
cloudy weather, by interfering with this sunlight effect, is 
distinctly favorable to wireless transmission. He has noted 
the occasions when it was unusually easy to converse with 
far-distant stations, and on each of these the weather map 
showed ~cat areas of cloudiness betwt!en the stations or in 
their vicmity. Professor Taylor in an anicle contributed to 
Tire Electrical World (New York) remarks that if the ioni­
zation due to sunlight is unfavorable for wireless then "it 
might reasonably be expected that on a night following a 
day w·hich has been sunny over a long stretch of country 
between any two stations the transmissivity would be low, 
while if cloudy conrutions prevail over the same area the 
transmissivity would be bigb." And, "on the other hand, it 
may be argued that the ionization occurs in regions above 
the clouds, and that no connection between transmissivity 
and cloudiness should be expected." This is an interesting 
and important point for mvesrigation, and, as he notes, there 
are few stations in this country more favorably situated for 
the investigation of the problem of absorption over land 
areas than the radio-electric station of the University of 
North Dakota, situated as it is in Grand Forks, just 1200 
miles Crom each coast, and within easy reach of lhe lake 
district. 

Professor Taylor goes on to say: 
"It would be possible to multiply greatly these instances 

or the connection between cloudiness and transmissivity, as 
I have made many random observations after sunny day::. oI 
the early winter when signals from very Cew stations were 
heard, and more often none at all. So far or some thirty 
observations I have found only two which do not clearly 
indicaJte that a general daytime cloudiness over a wide area 
is sure to be followed by an evening of high transmissivity. 
lt still remains to be shown whether cloudiness at transmis­
sion station or at receiving station is more favorable, although 
I am inclined to think that the transmissivity is better when 
the sunny area, if there is such, affeccs only the receiving 
station and its neighborhood. The transmissivity is even 
then not so good, of course, as it is when the cloudy area 
includes both the receiving and the sending stations." 

The ellitor of Tire Eltttrical World while not disputing 
Professor Taylor's facts or denying their importance, is in­
clined to think that be bas not hn upon the right explana­
tion. Ionization by sunlight be says, is almost certainly con­
fined to high altitudes, and such conductin~ layers as exist 
below cloud-levels could hardly C."<tend their influence over 
a region fifteen hundred miles wide. He has another sug­
gestion: 

"The role of high-frequency currents in the earth's crust 
is daily being more scriQusly considered in connection with 
the problems of raruo-signalling. There is a strong prob­
a1b1lity that at great distances a very large portion of energy 
received by wireless is set up by free transverse earth-cur­
rents. It is known that transmission over water or damp 
ground is easier than over desert or other dry land. It, 
therefore, seems easily within the bounds of possibility that 
the Qbservations of Professor Taylor might be further in­
terpreted by considering that after a cloudy day the earth's 
surface retains more of the moisture deposited nightly, and 
so permits the passage of radiated waves and their accom­
panying earth-currents with smaller conduction losses. It 
i·s hoped that other investigators who have made studies of 
similar conditions may be prevailed upon to place thei r data 
before the rallio·engineering public, through our correspon­
dence columns or otherwise. Onlr by comparison of many 
observations is there any hope o securing sound explana­
tions of phenomena so complicated and vast, as those in­
volved in raruo-transmission." 

WIRELESS P ATE NTS SUIT. 

Judge Buffington filed an opinion in the United States 
Appellate Court recently sustaining the suit of Samuel M . 
Kintner and Halse M. Barrett, receivers of the National 
E lectric Signaling Company, against the Telefunken Wire­
less Telegraph Company, for alleged infringement of three 
patents involving certain methods of wireless signaling. The 
Court also orders the deiendant company to render an ac­
counting. 

THE WIRELESS CALL. 
Once mon ,l,1; w1.:-ld lays its laurd wreath "" the brow 

of Guglielm > Mar• .1 ii. 
Ten years ago, · : ry man, woman and child on rh1' ill­

fated Volturno v 1>.1ld have perished. Ten ye:i~"' ·. ~ , the 
panic stricken p ; ~:senger:. and crew auempting lo ;:5cape 
death by fire faceci no less than certain destructio11 in Lhc1r 
frail lifeboats. Ten years ago only Lht: mystery 1>f t11r missin~ 
and the charred timbers cast ashore months :-fru to tell 
the talc of the sea tragedy. 

To-day lhe S. 0. S. clicks its call for ht!lp in even• wire­
less house on the high seas. Ins tantly those vast u11charted 
stretches become electrified with life. It sparks and cracklei. 
from every masthead. The wheel 1s swung hard aport. The 
stokers--oit forgotten heroes-swearing hke demons, crowd 
fuel into white hot iurnaces. The iunnels belch forth 
black smoke, propellers powerfully churn a great curving 
track in the pathless course. In the crow's nest, the keen­
est-eyed sailors, glass in hands, scan the distant horizon­
and above all is flashed back to the unseen victims the 
cheering message of courage and hope : •'\Ve're coming." 

And while life and death ra.:e side by side over the track­
less wastes, a thousand mile~ away on dry land, unseeing 
spectators oi the ocean drama are joined in sympathy. T he 
wireless cry for help that mag netizes the seas-irresistible 
lodestone of civilization-is heard 'round the world, linking 
the nations in common bond. 

"S. 0. S." SAVES 54 LIVES AT SEA. 
Fifty-four shipwrecked persons from the British Creight 

steamer Templemore, which was 1burned at sea 800 mik~ 
east of Virginia Capes, October the 8th., were brought hy 
the Hamburg-American steamer Arcadia to Baltimore, Md. 

Twenty minutes after the lire was discovered the wire­
less operator, R. Emanuel, began to flash his S.-0.-S. ap­
peals for assistance. They were heard by the Arcadia lifty­
t wo miles a.way, which immediately hurried toward the 
doomed ship. 

"ll was at 11.30 p. m. Monday,"' said Capt. Jones, "that 
Chief Engineer Green came to me and said: 'I smell smoke.' 
TQgether we started an investigation, and it was but a short 
time before the fire was located amidships. near the cnl{ine 
room bulkhead. 

"Every one on the ship was aroused to fight the Barnes. 
The fire, however, gained headway and soon the amidships 
section was a roaring mass or flames. 

"The dynamo operating the wireless apparatus soon l!Ot 
out of commission as the flames ate into the vessel. The 
auxiliary batteries then were used, and with these the Ar­
cadia was told oi the happcninl!'s on the Templcmore. The 
last messa!l"e sent described that the Templemore was burn­
ing fiercely, and that the men were ordered to leave in the 
lifeboats. 

ul was the last •to leave the Templemorc, and had with 
me the wireless operator. The crew filled three lircboats. 
Two lifeboats were burning in the da\'its when the last 
boat left the ship. 

"The bridge also had caught fire and was burning fiercely. 
Everything 'happened so fast that no one had time to get 
any clothes or other personal effects. 

"There was a choppy sea on. and it was difficult to keep 
the lifeboats afloat. We took a position to the windward 
until the arrival of the Arcadia." 

WIRELESS HELPS EXPLORERS 800 MILES AW A Y IN 
ANTARCTIC. 

The Vicrocian branch of the Royal Geographical Society 
recently ruspatched a message with winter greetings to Dr. 
Mawson and his party, also congratulations on the fortitude 
with which they were facing another winter in the \nt:irctic. 
and wishing each one a safe return "to the bonnie, blithe 
blink o' his' ain fireside.'' 

The reply of the members or the expedition is : "Thank 
the Geographical Society for its greetings. Glad to exchange 
ice blink for the fireside variety." 

T he K cw Zealand Government steamer conveying stores 
for the relief of Dr. Mawson's party on Macquarie Island 
reports that although the party has no stores, there is little 
danger of starvation, as there are ample sea elephants and 
natural products of the island. 

~Ir. Ainsworth, the meteorologist, is enthusiastic about the 
utility of a wireless connection in Antarctic exploration. He 
is able to keep in communication regularly with Adelieland. 
over 800 miles away. and thereby Dr. Mawson is able to 
control each branch of. the expedition. Every detail is trans­
mitted to the leader, whose party is posted with the news 
of rthe day. 
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F IRST PRIZE $5.00. 

Constructing an Oscillation Transformer 
By Samuel Cohen. 

Under the new Wireless Law all amateurs are prohibited 
from using a wave length exceeding 200 meters, and they 
must also radiate a pure sharp wave. This means that the 
primary and secondary circuits must be io tune. Since the 
amateur with an oruinary helix and condenser can not ob­
tain the regular requirements of the law, lherefore it is 
necessary for him lo obtain some kind of an instrument, 
that will fulfill the requirements of lhe new law and this is 
fulfilled by an oscillation transformer. 

The \Vriter describes here a simple oscillation transformer 
which is similar to the Marconi type used on board ocean 
steamships. 

This oscillation transformer consists of an Electro Im­
porting Co.'s helix Xo. 8,272, and a secondary wound around 
it as shown in the sketch. The description in detail is as 
follows: 

I I< 1r>1.t 
~ .. 8 . 
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First procure two 1i4 x ~ x 10 inche:;, ~quare brass roJ:. 
This can be ob tained from the E. I. Co. for 20 cents a foot, 
and cut a No. &-32 thread on each end of the rods. The 
rods are then placed on Lhe helix, by iour pieces oi brass 
"B," for which dimen~ions arc given in the sketch. The 
hole one, is a little larger than a No. 8-32 screw. The hole 
two, is made any desired size f ;r a wood screw These 
pieces of brass are used to support the sliding rods in place 
on the helix £rame. On these rods. two sliding pieces of 
square brass tubing are fitted, and the slider rods are used 
to move the secondary coil up and down on. 

?\ow procure a cylindrical rin~ oi heavy cardboard. just 
as large as the diameter of the hel ix plus the thickness of 
the brass rods. It should be two mches wide, and have a 
wall one-eighlh inch thick. 

Paper strips soaked in water first, and then wound to the 
regular diameter, are very good. Arter leaving it dry, soak 
it again in thick shellac, and set aside until hard. 

It is then wound with ordinary lamp cord o r , (preferably 
five m/m Pirelli cable). and this lnm11 curd can he bou~ht 
from the E. I. Co. for two cents a foot. It should have 
between four and five turns. A good coat of thick shellac 
should be applied after finishing. The connections should 
be made from each end of the coil and brought to two bind­
ing posts on top of helix. 

This oscillation transformer was constructed by the writer 
and used with one k.w. transformer without appreciable 
leakage,. The writer has obtained all his material in con­
structing this oscillation transformer from the E. I. Co .. 
and it certainly does work fine. 

SECOND PRIZE $2.00. 
HOW TO CONSTRUCT A SIMPLE ELECTRIC HORN. 

By Percy M. Roope. 

F irst obtain a 75 ohm receiver. such as the E. L Co.'s No. 
1,024. and remove the banger and the spool. Rewind the 
spool with No. 20 or 22 insulated magnet wire. Connect 
one of the wires to a binding post as shown in drawing. 
Scrape off the insulation from one side of the diaphragm 
and solder the other coil terminal to it. On the front side 
of the diaphragm, a small place should be scraped in the 
center of it. ~ext procure a transmitter mouth-piece, (as 
E I. Co.'s No. 6,082), and fasten it to the receiver cover 

wttb bot sealing wax Through one of lhe boles in the 
mouth-piece put a 
small machine screw. 
llore a small hole in 
lhe side of the moutb-
11iece. A short piece 
01 wire should then 
be connected between 
the binding post of 
the receiver and the 
m a c h i n e contact 
screw. This should 
b.: done by passing 
the wire through the 
hole in the receiver 
that was used for the 
head band, and the 
hole in the mouth­
piece. The pitch of 
the horn may be ad­
justed by means of 
the machine screw. 

··--·TO 6ATIER'<-- -

This horn can be 
used in place of an 
ell-ctric bell or buzzer 
and in any place 
where a loud noise is 
required. The larger 
the horn, the more sound it will ~1\e. The contacl screw and 
the point on the diaphral?l11 opposne it, should be silver faced. 
or E. I. Co., platinum point« 1\o. 6,9:-IG, may be employed to 
.! 11 od advantage and are ~trongly recommencled. The steel 
magnet of course is not required and is remo,·ed from the 
recd\ er. 

AN IMPROVE D BICYCLE LIGHT. 
By Thomas W . Benson. 

By (aslening an "Electro" Xo. 516 miniature snap switch, 
on the butt of a :\o. 1,057 tubular flash light, by means of 
a small metal clam11 made as shO\\ n, I recen tly fitted a 
handy and efficient head-lit?ht to my bicycle. 

As the switch is within easy reach, quite a long life will 
be obtained for the dry battery, if the light is turned o ff 
for short stops, etc. 

Now is the time to get that binder to preserve the 
monthly copies of T he E lectrical Experimenter. A fine cloth 
binder, with patent filing device, and holding 12 numbers. 
supplied at St.00 prepaid. 

123 



124 THE E.LECTRICAL EXPERIMENTER Decem be r, 1913 

HOW TO MAKE A NOVEL WIRELESS RECORDER. 
By Albert E . Shaw. 

There arc at present many amateurs who arc tempted to 
give up wireless experimenting, because they cannot read 
or take down Lhe rapid signals. Herewith, is a description 
of a novel wireless recorder, made as follows. 

First obtain an "Electro" New Departure Motor ~o. 1,271, 
and remove ·the pulley, and in its place put a wooden pul­
ley as shown at Fig. 1 Then mount the motor o n a base 
6 x 4 x Yz inches. 

The key, which copies the messages, 1s mounted at the 
centre oi the base, as shown at 
Fig. 2. It can be the E. I. Co. 
Ko. 1,118 style. 

• • 0 --+~~ 
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Before mounting the key 
le\er, procure a piece of soft 
graphite from a lead pencil 
and d rill out t.be top contact 
point of the key, twice ai. large 
as rite diameter of the graph· 
ite. so as to fasten the lead in 

with some "Electro" Hugo-
aium Alloy l\o. i,TIS. To tlrill the hole use "'Ekctro.i"' drill X•>. 
6,1G2. lo place oi the lc\er contact; fasten a <trip uf bluuing 
paper underneath the lead, fur the pape'r to run or slide 
a long on. 

For the tape supply reel P . you may use an ordinary tin 
spool, such a!> enamelled wire comes on. 

The tape u:.ed in thi:. instrument is "Electro" tape No. 
5,786, and the spool two. is mounted as shown at Fig. 2, B. 
The recorder is now finished, except for a £cw batteries to 
run the motor, and thcv may be "Electro" No. 1,001 or 
Columbia No. 990. • 

In operating this recorder, first start the motor, and put 
the wireless receivers on your ear, which come from detec-

A. 

!>l'OO ~L·., 
Sl"llU>U! 

r.urrom B 

@ 
P ig. 2. 

tor, tuning coil, etc. F or example, you hear in the receiv­
ers; dot, dash, dash, dot; you repeat the same thing o n the 
recorder, as fast a s you can receive them with Lhe key, and 
the paper moving past it will record just exactly what you 
send on the key. With a little practise, you will be able to 
take messages a t from 15 to 30 words a m inute easily. 

E XPERIMENTAL E LE CTRICITY COURSE. 
(Continued from Page 119) 

The required width of leather belt for any horsepower is 
given by the following formula: 

1925X H 
W= - --

Also, W•= 
2,750X H 

DXN 

DXN 

Where: W is the width in inches of a suitable double leather 
belt. 

1,925 is a constant. 
H is the horsepower to be transmitted. 
D is diameter in inches of larger pulJey. 
N is the revolutions per minute o f larger pulley. 
W• is the width in inches of a single leather belt. 

T he distance between the centres of two pulleys conneCLe<l 
mechanically by a belt, should not be less than 3 to 4 times t.he 
diameter o f the lanrer pulley. Rorfaontal d rives are always 
preferable to vertical drives. as the tension on vertical systems 
has to be raised to a high degree to keep the slippage do\\'II. 
The ideal drive is a well spaced horizontal one, 'Aith the loose 
running side of the belt on top. For short belt d rives, where 
it is not possible to space the individual pulleys a t least twice 
the diameter o f the larger pulley apan, then recourse may be 
had to the idler pulley, as it is called. An idler pulley drive is 
illustrated in Fig. 11, the position o f the idler pulley being plainly 
indicated. Its function is to increase the area o f pulJey face 
covered by the belt, or the arc of belt contact. 

Where the speed of the prime-mover permits, the modem 
method is to direct connect the dyn.amo, by a metal coupling, 

to the engine or water-wheel shaft. This is the most efficient 
method, as some power, even though but 10 per cent., is lost in 
the belt transmission. Every large up-to--datc centra l station 
in the country to-day employs the direct connected unit system. 
i. t., dynamos directly coupled to engines. 

FIX. llJ 

Where water power is available. it behooves the intending 
plant builder co look ic over, and if possible harness it up to a wa­
ter wheel or turbine. Water power costs nothing in most instances, 
..nd the efficiency or the water turbine is very high, being 
somewhere at about 80 per cent. for medium size and head o r 
water. T he pressu re in pounds per square inch of any head of 
water is found by multiplying the heads in feet by .433 ; ( .433 
lb per i:q. in. per 1 foot of head). 

Windmills ar e applicable to dynamo drives, but must be 
specially equipped with automatic cut--0uts in the storage battery 
a rcuit, so that ii the mill slows down to a certain degree, which 
also lowers the charging dynamo voltage, the dynamo will be 
cut o ff from the battery. When the mill has again picked up 
sufficient speed, and the charging dynamo voltage 1s greater 
than the battery E. M. F. then the a utomatic switch closes its 
circuit with the battery again, etc. Another automatic cut-out 
is arranged to cut out the dynamo, when the battery bas 
received f ull charge. 

The dynamo itself, if not given proper attention, gives trouble 
once in a while, and the following a re some o f the points to 6c 
watched in operatin~ it: 

The commutator 1s the most difficult part of the dynamo to 
keep in good condition. The cleaner and freer from oil and 
grease it is kept, the more satisfactory its service. 

(To be Continued.) 

MODERN RADIO-TELEGRAPHIC RECEIVING SETS. 
(Continued from Page 121) 

Course," Lessons Nos. 8 and 14). The variable condenser 
placed in the ground lead may be the E. l. Co., No. 9,240 
o r 9,241, preferably the latter. A short-circuiting sw itch is 
g-cncrally connected across o rdinary loading inductances. 
but the improved "Electro" fo rm o f this coil is so arran~ed1 that when the S\vitch lever is turned to the "ou t" or • off 
position. marked zero o n the dial, the coil winding is shor t­
circuited o r cut out o f the circuit entirely. This loading 
inductance has been very exactly tested and designed. a nd 
the total o hmic r~sistance o ffered by it, when using the 
whole six steps of inductance, equivalent to approximately 
4,000 meters, is only 13.5 ohms. w hich is lo wer than that 
of any other like coil o n the m arket. T he rotary move­
ment o f the S\Vitch is very important and should not be 
overlooked, as there is no time tC\ be lost in tuning in a 
station, especially the Radio Time Signals, sen t out by the 
Government Station at Radio, Va., or the Key West, Fla., 
and New Orleans stations, as well as Marc Island. Cal., for 
the P a.cific Coas t. 
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CHRISTIAN BROS. COLLEGE WIRELESS PLANT. 
One of the largest and most complete amateur wireless 

telegraph stations in the South is being completed on cop 
-:>f the Christian Brothers college, at Memphis, Tenn. 

Instruments capable of receiving messages from a distance 
of 3,000 miles and for sending a distance of 1,000 miles 
have been installed. 

The aerial room is on top of the college. lt is large and 
roomy, constructed almost entirely of glass. The antenna 
is about 100 feet high and works perfectly. 

Messages from Cape Cod, Panama and Atlantic coast 
points have been picked up and the clocks used in the col­
lege rooms are being set by time flashed lo Memphis from 
\Vashington's wireless station. \Veather reports are also 
received at the college and messages arc frequently ex­
changed between Christian Brothers college in St. Lou.is 
and Memphis. 

The station was oonstructed by students of the college 
under directions furnished by an expert, who informed the 
faculty that when everything needed at the station has been 
placed in position il will be strong enough to receive mes­
sages from the middle of I.he Atlantic, far out on the Pacific 
and all points on the Gulf of Mexico. 

The station will be: in perfect working order not later 
than Dec. l, when messages wiU be received and sent reg­
ularly. Telegrams oi public interest can be intercepted by 
any wireless stations, bm these messages sent by the gov­
ernment or by indhiduals and considered personal, cannot 
be repeated from any wireless station unless the operator 
desires to subject himself to a government fine. 

STONEHAM PUPILS BUILD RADIO PLANT. 
A wireless telegraphy station, constructed and installed 

entirely by teachers and pupils of the Stoneham, Mass .. high 
school, bas been put m working order in the physics labora­
tory. It is expecLed to receive messages from a distance of 
25 miles, including the naval stations in New England and 
the Marconi stations on the cape. 

A Stoneham radio association bas been formed with Stuart 
B. Ward as president and Russell Colley as ,.jce-president. 
The faculty supervision is coming from W. F . Brackett, 
head or the manua:I training department. 

Thomas Spencer and Arthur Swisher, of South Camden, 
N. ] ., are workinE on the new wireless telegraph station being 
erected by the Government at Tuckerton, N. ]. 

NEW WIRELESS CLUB ORGANIZED. 
The wireless club o f t.hc Y. M. C. A. at Racine, Wis., 

adopted a constitution at a recent meeting, and made all 
the rules for admission into the club. A strict government 
wireless test must be passed before any applicant can 
become a member. The apparatus of the club is being put 
up by the boys, an<l in a short time they will be in com­
munication with many important wireless stations. The 
club is divided into two grades, composed of the boys pro­
ficient in the profcs:;ion and those who arc not. Bot.h classes 
arc about evenly divided so that every backward member 
will be especially tutored. Meetings will be held every week 
in a special room set aside for the club. 

ITHACA BOYS TAKE UP WIRELESS TELEGRAPHY. 
Emulating the example or Norman Snyder of University 

avenue, Ithaca, N. Y.. who has gained state-wide fame in 
wireless telegraphy, four other boys have taken up the 
study. 

Robert Cushman, 14, son of Blin S. Cushman of West 
Hill, has had a station in operation about a week. Nearly 
every part oi the station has been constructed by himself. 
He bas received messages from Arlington, D. C. 

Perkins Coville, son of Dr. Luzerne Coville oi East Buf­
falo street. also has a station and bas been able to receive 
messages from as far distant as Sayvillc, L. I. His instru­
ments are home made. 

Thomas Ladd, who lives at Buffalo and Parker streets. 
has a station and is able to communicate with Sayville. 
The two Buffalo street stations hold nightly conversations. 
The operators are somewhat handicapped by the telephone 
and electric light wires that are in close proximity. Millard 
Hulburt aJso has a station but it is not in operation. His 
sending set is considered the best in this part of the State. 

.\lfred Can·er of No. 4 \Varring avenue, Buffalo, N. Y .. 
has a wireless telegraph apparatus on the roof of his house 
and receives messages from all parts of the country. 

SALEM WIRELESS CLUB FORMED. 
A wireless club has been formed at the SaJem, )fass., high 

school. Sixteen of the pupils have joined. 

WILL FORM A LOCAL WIRELESS ASSOCIATION. 
Charles Walcott of ~cw York, a member of the Wireless 

,\ssociation oi .\merica 1s in \\\uce:.tcr, ~fas;,., assisting lo­
cal and V\·orcester county wireless enthusiastS, in organiz­
ing a branch of the association. 

Thomas A. Cummins of Shrewsbury. Harris Drew, as­
sistant superintendent oi the Anco nulls of Wilkinsonville; 
\\'illiam H . Alli£on oi the local e..xchange of the New Eng­
land telephone and telcgra1lh company and Frank Moore, 
e lectrician in the \\' orccstcr market, will meet ~fr. Walcott, 
in the home of \ViJliam il. Smith, SR ja4ucs a\'enue, very 
shortly, to make plan:. for the organization. 

The \\'ireless Association of America has a membership 
all over the United States and Canada, and the majority of 
the United States wireless opcrarors are among I.he mem­
bers 

Farris F . Stevens, of Coleman, Texas, writes the Electro 
J mporting Co., as follows: Gentlemen :-I received the 
order No. 0691)4 which I ordered from you in Mr. B. C. 
How ell's name of this city. Refer to your file ~o. G-7-5.M. 
I sent for your catalog some iew weeks ago, and I want to 
say that I am well satis~cd with the order just received. 
Everything is neat and nice, and more than worth the 
mon ey. Especially I.he two telimpbones. listed on page 140, 
Catalog No. 9204a. I am going to send you another order 
real soon. as I find your stuff exactly as represented in 
your catalog. 

Raymond Sprague, of Glen Cove, L. L, ~. Y., an "Elec­
tro" customer states I.hat his recent order was received in 
excellent condition. and lhat their impregnating wax for 
spark coils, is the very best yet, having a very high ictsulat­
ing value. 

H. A. Conway, Eighth avenue, Rockaway Park, N. Y., 
writes us: 

"l wish to inform you that one of the E. I. Co. one-inch 
spark coils recently worked 90 miles off the coast of Cuba. 
The conditions were:-Weather warm, and lots of fog and 
rain. 

[Tf101's ooi"t1 some for a ""'''"'" sf'ar/t coil, i" thol port of tire w~ld 
uihnt the optrati"Jl conditio"s for radio stts art very bad • . Sn•tral 1'ari 
0'10, /.Ir .• Chorlt~ D. Htrrold. of So" Jose, Col,_ s1ucudt"d u1 traJ1S•11tiNt1 
90 m iles '" da~/1ght, ""''" l1n1d and fl1<11tr ta a "'"'·nnmMt 1101;.,,. 1111111 011 
"Elt!elron one-<nc/1 coil, ond 1n:crol 001/1.t wne lokt11 on this ptrfor.,,onu 
lry l/1e U. S . Radio operators 01 More lsloncl Nm•y Yore/. 11tc. Tlt11 coil 
UJ.Js operated 011 a sir-t•oll slorogr boll•ry, U1ith no 1uo•dary cond11nur. 
Shortly after this 01101/1i'T Califo• nfo roJ/io 1111th111io.s1 daitn<"d 10 hart <"ot1-
11rtd a distance of 120 milu U!itlt o 01111·holf inch spark coil of 11111 E. l. Co. 
mok•.-Ed.] 

B. Ritchie, of Oeveland, Ohio, an E . I. Co. patron. writes 
them :-Some time ago I recei\'ed your goods. My wire­
less station is composed of nearly all your goods and I owe 
many thanks to you for same. It certainly is an up-to-date 
station with your instruments. I receh·e aJI the boat sta­
tions on the Great Lakes, with your instruments. J also 
have a three party telephone. consisting of your "Telim­
phones." These phones cannot be beaten. T do not sec 
how you can put them out at such a low price. I certainly 
recommend your goods to all of my friends.-" An Ever­
lasting Customer." 

A satisfied E. I. Co .. customer, Leon H . Perron, of 485 
State street, Sprinl{tietd, Mass., writes as follows: 

"I received the Telimphones 0. K. and they are as repre­
sented. I have delayed in answering because I wished to 
giv e them a good test. They rang fine with six batteries 
at each end of my 675 foot line. The bells can be beard 
all over the house." 

Harold Sanders. No. 521 Forty-ninth street, Brooklyn. N. 
Y. a Boy Scout in the Second Na"al battalion of Brooklyn, 
will start a school of wireless telegraphy and signaling for 
the Scouts of the battalion. Scout Sanders is 16 years old 
:rnd a licensed amateur operator. 

NOTICE. 
What ideas have you regarding the construction and 

operation of wireless and electrical apparatus? Why not 
write up these ideas and experiments for the benefit of the 
ELECTRICAL EXPERIMENTER readers and thus help 
yourself and your fellow worker at the same time. We arc 
pleased to receive contributions of I.he above character with 
plain ordinary sketches or photographs, and will pay regular 
rates for all such matter published in these columns. 
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Thia depanment ia for the aole benefii o r the electrkal experimenter. Oue1tiona will be answered here for the bene6t of all, bat enly m1ttter or 
•nfticleut intereat will be publiahed. Rules under which 3uestions \\~II be ·lnswered: 

1. At least one o r the questions must deal with • E. L Co." apparatus or inst.-uments, or "E. I . Co." merchllncliae. 
2. Only three questiorui can be submitted to be answered. 
3. Only one. s ide of sheet to be written on; matter must be ty~written or else written in ink, no penciled matter conaidettd. 
4. Sketches, diagrams, etc., must be on separate sheets. Questions addressed to this Depanment cannot be llftswered by mail. 

STORAGE BATTERIES. 
(81.) Mr. Alvin Slusser, Kansas City, Mo~ writes ·the 

Q uery Department:-
Q. 1. How can I treat sulphated storage cells of the 

E. I. Co. make, and caused by too rapid discharging ? 
A. 1. We give you bere\vith directions for treating s ul­

phated storag e cells: 
F o r sulphation, charge the battery as rapidly as it is pos­

sible to send current into it wit hout overheating. The re­
sistance being g reatly in creased by the e ffect o f the sulphate, 
the cell wilJ become hot when charging . Use a thermometer 
to test the temperature, and maintain the current at suc.h a 
value that the temperature of the cell d oes no t exceed 110 
degrees F . Continue this charg e unti l the plates begin to 
gas freely, then reduce the rate of cha rg e to the 8-hour rate. 
and contin ue this unt il the plates again beg in g iving off gas. 
The rate of charge should then be red11ced to half the 8-ho ur 
rate. and continued until fttrther gasing again occurs. The 
cell should then be partly discharged and the treatment re­
peated. T his cycle o f operation may have to be carried on 
for some time, but should be continued until the neg a t ive 
plates show at least 0.10 vol t s betwe en a cadmium electrode 
a nd the negative plate. the cadmium being positive to the 
negative. 

Q. 2. What is t he advantage of a synchronous over a 
non-synchronous ro tary spark gap? 

A. 2. A synch ro nous ro tary spark gap has the advantag e 
over a non-synch ronous gap. in that the discharges or sparks 
occurring in the former. occ11r a t regular intervals, once the 
gap has been properly adjus ted; and conjo intly, these sparks 
occur at the same t ime in each cycle of the alternating cur­
rent. exciting- the transfonner, which is very important. 

Q. 3. H aving a small shunt motor with fixed brushes. 
and non-adjustable field resis tance, how can I raise the speed 
of tne armature? 

A. 3. Considering a small electric m otor you have with 
fixed brushes. and no variation or fi eld current to be allowed. 
the speed o f same may readily be varied, by simply p lacing a 
piece of iTon har across the pole shoes on the machine. 

WATER MOTORS. 
(82.) A. S. Burleigh, Great Falls, M ont .. writes us: 
Q . 1. Will the "Electro" 6'' H e rcules \'Yater M o to r de­

velop sufficient power on a one-half inch l>ipe water main. 
at th irty pound water pressure to drive their type "S" sLx 
volt, fou r ampere, dynamo at fu ll capacity? 

A. 1. In reply to your query above, w ould advise tnat 
th eir six inch water motor will develop sufficient power on 
thi rty pounds hydrostatic pressure from one-half inch pipe; 
to drive the type "S" dynamo at full capacity. They do not 
supply any shaft connector for these machines as you sug­
gest; b ut you can easily have same made in your ho me 
city, or it could be made from a mund piece of hard wood. 
with a couple of boles of the proper size drilled in both 
ends. 

Q . 2. D oes the E . I. Co. furnish any speed !?"Ovemor for 
this com'hination direct driven, hydro-electric plan t? 

A. 2. T hev do not furnish any special speed governors 
for such a n "outfit: hut you could easily arrang e one your­
self on the principle of the common phonographic Ball 
g overnor. 

RECEIVING STATION QUERIES. 
(83.) E. Nettleton. San Antonio. Texas. writes the Ques­

tion Department as foll ows: 
Q. 1. I have a small R. O . SOA, E . I. Co .. receivin~ set 

and want to know what additional instruments are requiTCd 
t<> increase the wave length and receiving rang e o f this set. 
so as to be able to receive the New Orleans s tation daulv ? 

A. I. In answer to th is query w otild say that with the 
aooaratus you have w e believe the arlditinn o f a ~ood vari­
able condenser. such as the E . I. Co. No. 3.500; a ln-ose 
coupler; a No. 10.000 fixed condenser and a pair of their 
be5t grade 2.000 or 3.200 ohm telephone receivers will en­
able you to hear the New Orleans stat ion sending news re­
ports during the day. 

Q. 2. Does it make a differe nce where t he lead-in wire 
is taken off on the aerial? 

A. 2. T he aerial lead-in may he taken from the ce nte r or 
from either end; but it is not arlvisable to tap same o ff in 
between <these points, as the capacity is not balanced so 
well, in such. a case. 

Q . 3. How about using the "Electro" N o. 12,002 loose 
coupler for long wave lengths, of say 2,000 or more metre~ 
vaJue? 

A. 3. I n regard to the "Electro" No. 12.002 loose coupler 
for receiving long wave lengths, such as 2,000 m et res, etc .. 
would advise that a couple of their loading coils costing 
$2.50 each, may be connected in series in the aerial lead. 
o r also a large variable condenser, such as their No. 3,500 
condenser, connected across the secondary wind ing of the 
coupler will give a high wave length capacity. In this case, 
a good sfae variable capacity sho uld be connected across the 
primary of tbe coupler also; so that the primary and sec­
ondary circuits may be attuned properly. 

40 VOLT DYNAMO. 
(84.) J ames Tillery, Dub lin, Ga., asks us: 
Q. 1. Can I procure second-band low voltage dynamos 

from the E . I. Co.? 
A. l. They have no seco nd-band low voltage dynamos 

on hand. but are pleased to quote you a net price of $55.00 
on a 400 watt. 40 volt. 10 ampere. D. C. dynamo, operating 
at a speed of 2.500 R. P. M. and requiring about two weeks 
to build, f. o. b .. New York City; the machine to be of t he 
highest grade o f wo rkmansh ip throug hout and fully guaran­
teed in eve ry respect. The prices given, including driving 
pulley. fi eld rheostat, etc. 

Q. 2. Vlhe re can I procu re a good s torage battery? 
A. 2. In regard to 6 vo lt storage batteries. would say 

that we believe you w ill find the "Electro" battery, listed 
in their catalogue No. 12. fulJy satisfactory for your pur­
poses, and also tha t the p rice of these cells are very low 
co nsidering their hig h quality. 

Q. 3. How about price o n switchboard for controlling­
this co mplete apparatus? 

A. 3. Regarding switchboard for the operat ion of this 
apparatus would say that this should contain two, 50 am­
pere knife switches, a voltmeter, an a mmeter, and an auto­
matic magnetic cut-out t o prevent the storage battery from 
discharg ing back through the dynamo, when the voltage of 
same falls below tha<t of the storage battery. which it is 
charg ing . and they can supply these apparatus at the fo l­
lowing p rices:-Voltmeter reaclin~ 0-60 volts w ith two and 
one-half volt scale divisio ns at $10.50 net. Ammeter read­
ing 0-25 amperes a t $10.00 net. Automatic magnetic cut­
out wo und fo r 40 volts $15.00 net. If y ou desire to have 
these instruments m ounted o n a slate switchboard two feet 
by one foo t by o ne inc h thick. the y ·Will supply this slate 
and mount the instruments at SI0.00 additio nal. 

(85.) 
Q . l. 

1.INE 

WIRELESS HOOK-UP. 
L. Wund~rlach, W est Hoboken, N. 1-. writes: 
·would you kindly give me the best hook-up for 

A!RIAL 

._--~-TO PLG. ~ET 

.- Al'fCHOR 
~AP. 

P. 

}.. 

L-.....,(>, I I : ~._A_N_S_f~0-!\-11-ER--' 

No.8S. @ 
G. 

1.he fo llowing instrnm ~nts : Looped aerial, B litzen receiving 
t ransformer, two E . I. Co. variable condensers, E . I. Co. com-
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mercial detectors, E. l. Co. eleetrolytic detector and circu­
lar pote1 iometer, Mesco fixed condenser and E. I. Co. Gov­
ernment t>hones. 

Sending Se::-Tho rdarson o ne-half k.w. transformer, E. 

l. Co. adjustable plate glass condenser, E. I. Co. oscillation 
transformer, rotary spark gap, three-point circular anchor 
gap, E. J. Co. kick-back preYcnter and Lheir heavy wireless 
key. 

A. 1. Vve give you below diagram for these instruments 
and their connections. 

LEARNING T HE RADIO CODES. 
(8.6.

1
). G. K. A .. Elizabe·th, N. J., writes: 

Q Kindly give a ho ok-up for Lhe following instru-
ments: One loose coupler. one fixed condenser, one uni­
versal detector, 2,000 ohm head set, all E . I. Co. make? 

A. 1. Diagram is given herewith fo r your apparatus. 
Q. 2. What way, do you t·hink would be the best , for an 

amateur to learn the codes? l mean a n amateur who can 
pick up messages every now and then, but cannot read them 
because he does not understand the code. I have studied 
tl1c codes, and know every letter o[ the alphabet, i. e., I 
know U1a·t A is a dot-dash and S is three dots; but some­
how. l cannot pick up \Uessages; that is, read them. Could 
you kindly help me out? 

L.C 

"· 

G. 

No.86. 

A. 2. You can obtain proficiency in wireless or regular 
telegraphy receiving. by means of the Omnigraph automatic 
sending machine, sold by the E. I. Co. at a nominal cost. 
It is a great boon to the amateur radio operator. 

VARIABLE CONDE NSER CONNECTIONS. 
(87.) G. H.. Jones, Carnvarvonshire, North Wales, Eng­

land, writes the Electrical Experimenter : 
Q. 1. Do the E . I. Co. supply their variable receiving 

condensers with a D.P.D.T. switch attached. so that the 
condenser can be readily ·connected in series or parallel with 
a loose coupler? 

A. 1. In regard to a D.P.D.T. knife switch to reverse 
the connections of -the Yariable condenser in tuning for 
short and long waves, would say that they do not supply 
their condenser with the switch attached; but it is very 
easily-'--GGtmeded to the condenser. ,.,. • 
Q~.:.2. What are the three binding, posts on their No. 

10.000 .fixed co ndenser used for? 
A. 2. The No. 10,000 fixed co ndensers are rnpplied with 

three binding posts or terminals, and two individual con­
densers are connected to the centre post and the outside 
posts; s o that several combinations of capacity are readily 

obtainable. ft is usual to experiment with these condensers 
while receh, ing, to ascertain the proper capacity for your 
particular set. 

RADIO LICENSE. 
(88.) .E. Gellespie, Portland, Conn., asks: 
Q. I. I r·ecently purchased a small Electro rece1vmg 

s·et and am using same with a four wire aerial, 15 feet lo ng, 
wires one foot apart and elevated 30 feet above the ground. 
I cannot receive any radio signals. What would you sug­
gest as the trouble? 

A. 1. In reply to this question, would say that we be­
lieve your aerial at present is entirely too small, as most 
of the experimenta l aeria ls about the country have a length 
of at least 60 fe et to 75 feet in most cases; and an altitude 
or height abo ve the g round of from 50 feet to 75 feet. Four 
t{) six strands are usual , spaced two feet to three feet apart. 

(,J. ~- I would like to procure a license for my radio re­
ceiving s ;-ition, with who m should I take Lhis m.at·ter up? 

A. 2. Y ,,u do not require a radio license for a receiving 
station only 

SMALL LIGHTI NG PLANT. 
(89.) F. Lindeman, Reaver F a ils, Pa., writes as follows: 
Q. 1. J am h1tcrested in a Fmall 15-30 light dynamo and 

battery o utfi t. Can you give me J::. I. Co. quo tations on 
sucll a plant? 

A. I. Th ey d o no t know from your letter, just how big 
a. generator yo u will require. as you do not state definitely 
the size of t.he lig h ts yo u intend using . If you wish a small 
size generator of about 150 watts or about one-fifth horse­
power giving 8 \•olts and 19 amperes at 2,200 R. P. M. with 
a lighting capacity of 19-8 candlepower 8 vo lt tungsten 
lamps they can supply it a t $29.00 net. This generator can 
be used with a couple of their No. 555 6 volt, 60 A . H. 
storage ba rteries, and it is capable of recharging these bat­
teries in eight hours easiJy, connecting the two batteries on 
parallel in this case. Vl/e refer you to the September "E lec­
trical Experimenter" fo r tabulated data, and prices on light­
ing outfits; also to the lesson on "Isolated Electric Lig ht­
ing e1ants," appearing in this issue. 

HIGH FREQUENCY COIL. 
(90.) H. J. Lipham, U . S. S. Yankton, N. Y., asks us: 
Q. l. Can you supply any data for constructing a larger 

size high frequency coil to work on 110 volts, D. C. similar 
to that described in the June issue of "The Electrical Experi­
menter?" 

A. 1. In regard to a larger size high frequency outfit of 
the Rosenthal type, such as described in the June issue o f 
"The Electrical .Experimenter," wouJd say from some ex­
periments conducted by the editor, it seems evident that 
you will have to try this out for yourself, as it seems quite 
difficult, to determine just what size the various parts of 
the circuit shaJl assume to produce a larger output. Of 
c-0ur.se this outfit is co mmercially built to give as long a 
high frequency spark as 12 inches; but th is outfit is used 
practically altogether, however, fo r demo nstrations or 
~lectro-medical work, a nd is no t of any distinct value for 
wireless transmitting purposes, as its vo~tage is entirely too 
high. In general it may be said, however, that the size and 
number of turns of wire in the "Oudin" coil, of this outfit, 
practically determines the voltage and length of the high 
frequency spark. This is dependent also •to some extent. 
upon the size of the condenser in the oscillating circuit, 
and upon the size and a rrangement of the "Oudin" primary 
winding, etc., et cetera. 

THE "RADIOBUG." 
"Wireless" has become an obsolete word in the United 

States navy. "Radio" has supplanted it. Message:. are 
called "radiograms" and "wire less telegraphy" has been 
changed to "radiocommunication." spelled as one word. That 
is an example of buiJdfog up a w o rd German fashion. There 
is a tendency to call the operator "radioman" instead of 
"radio operator," as at present. 

(Therefore the man o r boy who has the wireless "bug" 
will henceforth p lease call h imself "Radiobug"!!- "Fips.") 

Wireless telegraphy now co nnects the s ix s tate capitals 
o f Australia and will so on g irdle the continent. 

The E. I . Co. have so much cou.fidence .in their goods, that they 
have recently adopted a novel plan to convince even the most 
s·keptical. Tbe Company now sends out orders. provided the 
amount is above $5.00. withoot a cent deposit, no advance payment 
being required ior shipments eas t of the Mississippi River; $1.00 
deposit being required of cu'Stomers west of this. If the goods 
srut him. be pays for them, ii they do not come up to expectation 
h.e returns the goods, at the Company's expense. 
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