


.
s

-




A ST N SR T

FOREWORD

Thesa Mareom wu-eless teiegraph xecords ha.ve

= xtasche#lismm&c&ﬂe. C
P m:méa, tmﬁxerwith the hmdbnok of in-»_ .
A s&uﬁﬁcm, make up a commmve course in |
: : teiegxaphy. o 4 &
P ka ng;mtucitg fo necessary mctiee in xb-
AT e e @iﬁn& is limited, Xarmhmczds‘ solve the mb-
. COPYRIGHT 1918BY . ~lem of acquiring proficieacy. In fact, the student
: ' ’ ' mmwmmpemmsmdy alone can
- always have the. beneﬁ%s?ef a m& man’ sending

: \"’sﬁmﬁ t the demmd fe: goa& hansi senm has
' smdﬁy incmedl *

,k.by e:peﬁs he 2 éemoastr&ﬁm ef WW in.

mding; the. resait of persistent study and practice. -

By faithfully observing the instructions in this |

‘handbook, the student should, in & masmme‘
penod, become a proﬁemt opemtor. ‘
H. C,, 1918,




INTRODUCTION

These instruction records, primarily prepa:ed as
a part of the courses offered to radio students by
the Marconi Institute in New York City, are given
our unqualified stamp of approval.

Owing to the demands for skilled te}egmgkm in

theregﬁmems, this series nfmsmmmmd
to permit menwmmmm btain _i
:ufhﬁm@e or in the camp..

-,m m he attaim by any ‘one. x}m wﬁi;aixgi
himself and follow the records censeeaﬁ%ix -
' Mr. Chadwick, who mmé the records,

~ operation of every ‘conceivable type of wire or w

or Continental and American Morse codes,

MARCONI INSTITUTE, ,
By ELMER E. BUCHER,

‘the United States Army and Navy, and recognition i
by the Instittxfa that it has hardly been possible to -
provide training facilities rapidly enough to meet

“‘ﬁiﬁf&&ﬁﬂueﬁm to wireless men. }ﬁ‘&t only m M:.

ﬁfmmﬁm mﬁm omﬁan afca&zieméw
_land line telegraph apparatus both in the United -
‘States and England.  His work has included tﬁye) g

less telegraph apparatus using both the Internationsl =~

Director of Instruction. .

it from b

INSTRUCTIONS

These records provide code instruction in wireless
for the beginner as well as for the advanced stu-

. dent. The method of study is based on the use of

six Victor records, & regular transmitting telegraph

key and buzzer, which can be obtained from the °
Equipment Department of the Marconi Institute,
25 Elm Street, New. I‘ork cny* am:i this booklet
“of instructions. ‘ :
- To begin with, the smdent should merely hsten "

to the dots and dashes as given by the Victrola,

 meanwhile following with his eye the different
letters and figures as printed in this booklet. In

that way the dot and dash sound of the letter or
figure becomes sp&cxﬁcaliy associate& with t&e

-~ printed letter or figure.
' 'When, through such repetition, tize stnéent he-?
.. . leves he has become familiar enmgh with the
“etters to recognize them in their dot and dash

comhmaﬁen, ‘he ‘may Mguiz” himself by ylaymg

~certain portions of the record rather than playing
eginning to end in the usual way. This
-~ rule should be feiiweti in sﬁxéying w&tk a‘my m‘

ofthemwr&sinm

, The needle may be placed here m& there on the -
' record—near the middle, an inch or so from the
~ outer edge, or at any other point on the spiral

- groove surface, provided care is used in doing so.

In this way instead of getting A, B, C and so on,
in their usual sequence, it will be possible to
listen to the letters in irregular sequence, such as

P, V,B, T, A. By to manipulating the sound-

box, the student may have the same unlimited
practice as he would have if a skilled operator
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were “sending” sueh examples to him from some
distant point.

 PRACTICE WITH TELEGRAPH KEY
‘When the student can recognize f&e ‘letters in-
gin practice with the telegraph key. "

.- To become an efficient radio (wireless): eperator
it is necessary to receive and transmit ata minimum

‘point to remember is that transmitting simply in-
duration (for the dot or the dash as the case may

si&a ﬁxe bas&.

will be developed.

]

stantly and without conscious effort, he should: he«- ‘

unﬂmth the ;dm ef tﬁa heb. fﬁw memnft
" volves a down pressure onﬁxa key of short or inng" s

be). Itisnot naemaxgm do any “lifting” of the;;_ \
~ key, Thatis mﬁ&e& fex hg ﬁxe tension siaring m-‘ ’

of facility wﬁ&tka key, M onki omt& the key -
and listen to the record st the same time. Every =
- effort should then be made to. synchronize the
 transmission. of letters with the records. In this
" way the necessary. mnnm, smeeﬁmess and speeé .

. ‘The student will ﬁ:id that he is.able to mgkn
some letters much more easily than others. ﬁm .

speed of twenty words per minute, and this canbe
obtained -only by -persistent study and practice. -
~ When scndinx. the. ‘ﬂ‘h@i& hsmi sheniﬂ &e\kﬁd*f Lt

: fsttxéan& and -ﬁsese

T AR g RETIOL LT T e e

found difficult should be practiced until they are
thoroughly mastered. Don’t be satisfied with
“good enough,” but only with perfection; remem-
bering that the preliminary work will decide
whether you are to become & good or poor operator.

It cannot be emphasized too ‘strongly—the impor- -
tance of good initial instruction and practice.  Good
formation of letters and uniform spacing are the

s

main essentials to the making of a good operator. .

- 'When the student finds bimself making faulty sig-
‘nals he is advised to stop, and remedy the fault.
Unless the teieg:&phw code has been thoroughly
‘learned before s.ttempfmg to manipnlate the key,
it is invariably found to mdug:e a. poor style of %
" sending, which, xfgemsts& in, will be found hard
‘to correct. It will be seen, then, that the pzeﬁmi e
nary immeﬁﬁ:e tst::mt impomnce. U gas
- Do not ammp& to send fast at first, but rather
“ be satisfied with gradual progress, thus becoming
«not only a fast senéar, imf: an asemte ona. Kk |
‘The . letters  which ,,\msent most eiiﬁm:ty tn
: - E,.J;ﬁ,ﬂ,?, Qixmx me
all dasix&a -uniform in length, and ﬁxs ,g:eate: pa:t_;
of the difficulty will be overcome. - ;

 Record No. 1 should be used until the studeat

is able to repeat esch letter and figure perfectly,

: cnhismsendingset,ahngpmmmof
‘the formation ‘of each. Endeavor to repeat.the

alphabet and figures from: ‘memory and do not pass

ﬁonto the - ﬁmimnnﬁk this has been asm
Reeord No. 2 cenﬁains those eonvanﬁonat signs
most used; - (For fnli list see page 24). ‘Memorize

7
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these signals also, and endeavor to repeat them as
reproduced on the record. The student will be able
to recognize the signals after sufficient study with
this booklet.

Record No. 3 brings us to short words and sen-
tences, together with the introduction of the atten-
tion signals and the period. If the reproduction of
the signals is found to be too rapid with the machine

* running at normal speed (78 revolutions per minute), =

reduce the speed of the machine until they are
readable.

Records Nos. fi to 12 mmprise the xzmgressme

~ ‘course and should be’ useé. in their proper order.
~ With a reasonable amount of pmcﬁw the tudent

should become a faixiy efficient opemto: in from
three to four months.,

By variations of the speed of the machine both -

“the spark pitch md speeé of reyrodncﬁon can be
'chsage&

For Ioud‘ sigaals snimbie fox ckss-aroom in~ |
s&ucﬁon use our Victor Tungstone Stylus or Victor -

needies. :
. Practice on weak signals for advanced students

-~

s

g

_can be obtained by the use of our &oft tone Styli.

or n&ediss.

Emzom or REGORDS

Marconi wir&less records are specially adapted g

for instructing students under the Signal Corps

training plan advocated by the Federal Board. for_ £

Vocatmnal Education.

They may be used either for individual smdy or
for transmitting to large groups of students,

Men in cantonments provided with a camp Vic-
trola and a set of these records can employ idle
hours for profitable instruction.

Drafted men who have not yet been called to the
colors can prepare themselres for higher rating and
pay in the Signal Corps of the army.

Training schools lacking the full complement of

Code Insmm:s can substitute a Victrola and a

set of records as an auxiliary. Several machines

~can be provided for classes of different deg:ees of

proficiency.
The records provide an. aﬁmimb!e means oi in~
struction for applicants for xdxmssﬁm to the Aviation

"'branches of service, who are reqnim& to fransmit ,

and meim ut a s;:eeﬁ of ezght words per minute, .




LESSON No. 1

in radio (wireless) telegraphy.
In this record each letter and f
‘nounced orally, and ﬁzen signal
The student should note. carefully
the dots and éashes sstix&y m,fem
- each letter or ﬁg&m should follow in close se-

gmge:tyspawd mightbe xeaé as a n, z;asm:,
: ami&a forth.

sityof a sﬂght spacing between iett&s an;i a hnger

phasized.

10

- The Intemaﬁonai Morse Code is used mivmﬁg. .

quence, nfh&mm any. particular letter may be
‘broken_ into two letters; for exmp&e, P, if not.

“The student should ezxdesvm' &t tka esatset to |
~-adopt a uniform method of formation. m neces-

. spacing mmmmﬂ be ma&vngiy em- -

5’»?3“

The studentshould. be able to mcﬂze tixe ceég ‘
characters with one or two days' pm;tica

ao@ﬁmg»m&uv

&&ngaammaﬁbggwgwwmaﬁmmnw»

eemme

... & T3 E7 ﬂ‘u

- —-———— nmnnnnguuunun
@*nnmwt & N e &uunnt ,
‘ynuuinn nnuuiu- uuuuounA;;,
A NS . SR e b
’un -

seemm coemm esremm

- MMENSe unuuoe

LESSON No. 1 i
{(Alphabet und Figures)
swm omw omm
WESSS WMOSSE mmAee
RO MES TMOMSS NN WES
MWESE WSS meRs
e s o '
2y
- AR
sess ssee
0 80 0o
o e —-— ou.anun

&iuuux
w——
sees

Q”‘%% .o ounoo
nxumiﬁﬁhh.auns e
an‘,ung un&

tuno
eee 69 mee :

0.“ ﬂﬁﬂ 0‘,*

o m=— ‘n&am;&ﬁmu&
ulﬂt.. -:nnun -dahun PR
S T -utunqu 'ﬁ*.ﬁhﬂ g

o
e

»

O e s -
e el T

i
* -———_—

OQ‘““ *‘Q“m i““” »

esesmm Sesomm evesmm
TeNeee  senee
S emeees WmeGes

sssese
mEesee
e nl..ttc e e e
ﬁﬁ&nh&‘t --qn&o e e @ & i
-nauuun&& Y R :
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LESSON No. 2

The punctuation and special signs shown on the

opposxte page are in daily use:

Eachsignalhasits pmgexmm praetiee and
should be employed in més:nm with the'rules of
The Internauonal Radia 'I‘alegmpkﬁc Convention.
For instance, the efasme signsi *m:ﬂ& be used by a

transmitting np&aﬁax should he make an error and
- desired to make animmediammﬁm Insncha

" case, the sender would repeat from the last word
carrectly sent. The signslsignifyins “clear” is

used on the completion of all correspondence on
"hand. This signal must not be confused with the
signal emmomme whiah mdxcates the end of a

message.

- iy, gy S

. ‘The signal we e wm (g0 aheaé) is the inmhon o

~that the operator signaling it is prepared to receive,
At the'end of this reco:d ‘the complete alphabet

and figures are teproduceé.

12

~ words to be included.) ()

twesatextan&sigmtme) (=) -—eemm
- Attention Signal. (To pre- : o

cede every tmxsmissiea.) - o wom o mn
Go Ahead, p———
Received O.K. (Acknowl-

_edging receipt of message.) emme
Fimslungsmﬂ. (At end of |

every message.) emmenme
SWWMCLEAR e o0 mmomm
Fractional Bar. ‘ (/) wmosmme

LESSON No. 2
Punctuation and Special Signs—Continued
For complete table of signals see page 24
ﬁgg};&‘:& m record each of these signs is given three
Erasure (indicating e;:zmr].
Interrogation -~ or Question
- Mark. (Also used when :
asking for repetitions.) . ()
Parenthesis.  (Sent before
~and after the word or

L E RS R R 2 R X
*®h 28

* & 20 WO % &

L 23 2 2B

Inverted Commas. (OrQuo- .

_ tation Marks. Sent before
andaftemechwqrdorgasn
sage quoted.)

Double Dash. . (Or Separa-
tion Signal between ad-
dress and text; and be-

(") eoms emme

COMPLETE ALPHABET AND FIGURES FOL-
LOW ON THE RKCORD

13




LESSON No. 3

(Easy Sentences With Periods)
The following sentences have been found par-
ticularly useful for training the beginner. The
student should note thoroughly the spacing between
letters and words.
wm o mm o mm The quick brown fox jumped right over
?mf” the lazy dog. Get it right first. The

quick brown fox jumps right over the.

lazy dog. Get it right first. Now'is

the aid of their country.

mmemmmgtaWWoimrﬁ&
 signals w

{ROTE:
umdnc&&ttm words

tutions per x)nimte,

_ pe: minute.
" LESSON No. 4
(Basy Sentences).

- record will reproduce at 15 words per minute.

the student's progress. Figures should present no
difficulty whatsoever to the beginner, because of
“their uniformity in number of characters which
compose them. Referring to characters shown on

- sion of dots; six to naught a progression of éashes.\
oo o --Ewry;mlkm the waodsmny be trans-

watchful hunt for decorative forms of
leaves and branches be kept..

For sand at the banks the guotations
are as follows NewYork, 50 cents
per cubic yard Chicago, 85 cents

& il ¢ = o

(Pinishiag Signal)
14

the t:mefor all good men {o come {0

With the machine running at normal speed this

Figures are introduced in- this record to aid in

lated into a lesson in composition if @

page 7, you will note that they are made by a pra- &
- gression of dots or dashes; one to five is & progres-

- Marconi Company for the transmission of shore to
* This station has been in continuous operation since
‘_ of news reports, stock quotations, baseball results
~ and private messages. A portion of the sekeduieis

:&?&6&6@6 on this mcozd as follows: e
. «QST QST V V ¥V To ships subsm‘&ing to . |

k 'waming sent out by this station in sending out the

' matter; second, that it is the number one dispatch,
and ﬁm‘d,

LESSON No. 5
{Marconi Pre;s aispatck)

The highest power land station of the American
s!up traffic is Iocaﬁe& at South Weﬂﬁeet, Mass.

1901, and transmits nightly a schedule consisting

the ﬁfarcom Press Smmce owmmewme

Presse Nr 1 246 wﬂs

Congress may declare war stop Peirogmd The
Volyusky Guards af the Tauride Palace. |
~ The signal QST QST vVvyy istkeusnai

nightly batch of press matler.
Presse Nr 1 246 wds indicate, first, that itis press

it will consist of 246 words.

15

Weather - W@tfﬁe&d«g o
- probably rain or snow sta;e Washington as anex- .
pression of the indignation of an outraged nation. 1



LESSON No. 6
(Introducing “Static’’ and Abbreviatod Numbers)

In the transmission of radio telegraph traffic,
ir;texfexenee from atmospheric electricity (the so-
called “static”) is experienced. The sounds made by
atmospheric or static electricity are often mistaken
for code signals.

A properly trained operator can distinguish be.
tween the interfering signals of static and those set
up by a wireless transmitter, owing Ao the diﬁercxm

in tone, The discharges of static elactricity are.

sometimes intermittent and m&ﬁm&s cmﬁnm

Where the static discharges are continuous &
highly skilled receiving operator is needed. Students
should note the introduction of abbreviated figures
~“which are used inwaﬁmingthemmmismthe

- address, text, ormatumafammgeg at the end
of themessage‘ A list follows:

P
& P

esomm
PP

¢ OT esees
-_Eeaen
”'/\“

ol e e

-

Y

o«omq'&m»w'mw

16

LESSON No. 6
(Messages with Static Intetference)
The text of this lesson is as follows:
oo mnowuPd I7 Rad:a
S. S. Philadetphia 1045 M.
Louise Chandler .
326 East 94th Street
erzcymass.- o0 mm
Will arrive Monday lots of news
meet if possible “

. W

Pcml g-utu.
OC“Q.
)ii“ & & "n ﬂl‘ﬁ‘
e sssemm
\ e
" PT- 15 Radid.
S: S. Antilles 635 S. :
Johnsonian ?Ia’lmde?ﬁ&m Yo e
Workmg had to win expect see you
 24th Queen’s Hotel call.
-tttm
Comptonia -
o o nem o
« 9 e e
LE R ] [ X2 R 5B ]

& S8

17




LESSON No. 7
(Press with Static Interference)

This record introduces a sample of press message
with static interference. At normal machine speed
the signals will be reproduced at 18 words per
minute,

By variation of the speed of the machine the tone
of the signals can.be raised and lowered, and the
speed of repmﬂucﬁon vaned aceorﬂingiy;

“Newyork. The leading business men of all
parts of this country are overwhelmingly for pre-
paredness according to the 1710 replies to a quéé-
tionnaire on the general subject of American busi-
ness as affected by Peace and Preparedness recently
sen! out from this cily to 4500 heads of businesses.

18

LESSON No. 8
(Messages with Erasuces, Ete.)
“This record introduces the erasure signal, which
a good operator rarely employs, but is useful in the
event of an accidental ét:or during transmission,

. 'when an immediate correction should be made.
- The method of using thsssigna! is clearly indicated
oa thxs mcor&

mxcwo&?ﬁ 18 Radio '
S..S. Manchuria 940 M
Peilsons.
348 Ezgﬁtgﬁrst Street
Brooklmuun- :
Wmmeua.unwiifamseuom
Lo day please notilo s e o ¢ 0 a splease no~ |
<~ tify chauffeur meet with large car fr |
; '-ninntnecafforbaggagﬁwconan,k, "
Jimsie emmomme .
ssomumos
stosm sosemm wmmes

P 7. 16 Radio

S. S. Lafayette 1245 S

Broomstick NewYorkR wmeeowm
Purchases wunarrived hurry repet

esesssee hurry repeat shipments |

s e s s e e repeal shipment per next
steamer,
e e e mm
Agnews ommeomme

ip




LESSON No. 9

It two transmitters operate simultaneously in the
- same vicinity they are apt to hmﬁete with one
another, even if the sending apparatus of both
stations is tuned to somewhat different wave
_ lengths. But if the transmitters have spark notes
of different  pitch, or of the same pitch and the

signal of one is louder than the other, the receiving ” ,

operator can concentrate his attention on the signal

_desixeé, ignoring the interference  of ﬁze efﬁar\

station.

~ In this record: two mtionsm;g-smummmr
at different speeds. The student, by practice, will
have no difficulty in distinguishing one from the
other.

LESSON No. 9

(Press With Interferonce From Other Station)
Sending Station
wm o wm o ma NewYork The World is full of cruel
wrongs and bitter insults for those who
look for them, bul when real troubles
are- so many why manufacture more
out of nothing or of the easily tolerable
things like having ones ﬁi'ctare‘ and
finger prints on record. In this world
a man must be either an anvil or a
hammer. The greatest satt‘sfac&on in
life is to do good work.
19246 34773 56841 93761

(ther s!«tion) r
L ememme wa St Quentin is protected on the North-

west by the Omignon River which
although only a brook like most of the
Somme tributaries runs through a
broad valley full of swamps and clumps
of trees which greatly increases ils
defensive value. To the West the
approaches (o the cily are over a bare
Jlat plain devoid of any natural obstacle
and with but few

21
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LESSON No. 10
{Special Practice With Figures)

Constant practice with the pumerals is desired.
The most accurato operator cannot fill in a lost
figure. :
The following groups of figures are a representa- .
tive set for the training of students.

Read figures across page.

76473 73922 35490 04537 58493 57657 22308,
00985 47639 95648 57776 39947 20779 33452

55289 57499 48372 48374 98898 46587 23856
23456 46573 99384 43264 485?4 13472 11122
- 32488 31475 19784 45163 ‘mawc

LESSON No. 12
{Ten-Letter Code Words)

- Codewords, because of their artificial make-up,

present the most diﬁculty to all telegraphists, and

- concentration is always necessary to ensure correct

mpﬁen. The words on the record will give the
student excellent practice, and if run at va:ymgi _

: speeds will serve to indicate the student’s Progress.

LESSON No.: 11 CODEWORDS
(Tea-Letter Dictionary Words) k] (Recd words across page) ‘
The longer the word the greater may be the dif- Bekampende Chinguapin Chiosavamo
gﬁt" i:xhdeeiph megty ‘ft on the ﬁpart of ?: bmds er.. ganzelever pelleximus menogenion
ce the n or practicing such words as e sy , .
will be found in this record. mereyniaux regardeurs influyente
(Read words across page) g Jorcdebas e ‘
‘Retributor Pascinated Frequently. nf agmma hoplomague
‘amazements  courlyards - procession - COTROMO320 grajugenae
- subjection repugnance - indignants rendomente megatichus
hesitation experience. _temptation Sfieltramus inopivanel
fnhabfgyn;td eppﬂg;ﬁtg dynamiters indiqueras nystagamus
recogniz considered commission . \
punishment liberation d:sputmgs safieloiem desponsage
implacable . rendezvous boisterous maculavamo wachsboden
bonbonette respecting : listerated extractora sospettoza
malignings burnishing maintained
increasing economical directions
capacities difficulty prototypes
22 23
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INTERNATIONAL MORSE CODE

IN TYPE AND CHARAC

1. A dask 13 equal to three dots.
2. The space between parts of the same letter is equalto onedot.

'.—n

oo mmmm——
R T
seeemm
cess e
- ee
= .88
-
W —

Nng¢qamwaﬁﬁzgwmemmwmuow>

CO®NOGRWN ;-

24

AND CONVENTIONAL SIGNALS

TERS FOR REFERENCE

3, The space between two m&m is equal to three dots.
4, Tha space between two woxéa fs equal to five dots.

o m A (German)
8 ® @ o= o - Ferioé”.“““.‘.. ..... a0 es s
A 4 - ! < M{:ﬁlon-..-.x;..-»...*anﬂ;FO“‘u.
RS _—— or A (Spanish-Scandi- - .“.,....“.tmnﬂ‘w
s e e mm) i‘,:”mﬁﬁ*.u;.“..¢,~ ----- ppens _ § % R RJ
. # . ¢ W ,mmgaﬁan.. ........ Vi 6 —o o
VGEl‘ma\' Q. Exc%amatmnpoint,...““p,mu.:u—
sam=e CH( ~Spanish) A troxshe”.,m.-.”” -
o —_—t G - ——— Sl ViR iem e s s e
EX21 S B (French) Bﬂi&d&@ﬁtﬁngfmcﬁmn.”” . mmeomme
se sommes + Parenthesis. .......... Ry T Y
; panish Inverted commas TS T X 1)
”- - AL Qim0 SAREBRNAAR MAMAMARERE s s w R s Bl S
G S - ﬂ (s ) ;;—‘gnd&zixna»“..‘...M,.““..n-w:n
_—_— 6 S S S —  Doubledash.. .. .v.vecvici i mmoeem
O (German) Distress eali“.,,.....,“..mﬂmﬂﬁnmeaa
— - m m}é&m precede every .
‘}“man mqunoc«sa::sn".*‘n
U( ) 'Wmﬁﬁﬁ?&aﬂ.u“.”..utut -——am_

{3&}“““,......““.mdt -

to t (go
= i e Ay N —
mg‘; WLy s ies - S W
‘Question (plea m:epeat after
"'..,..‘)w terrupting long
FO8. Lh il s s S G MM IR S O
W SOOI Y T T Y
{Bk)(danhi&&ﬁﬁﬁ)”“ﬂoinu
Vﬁaﬁ&tﬁﬁﬁﬁﬁ”...nu......occmc
‘W“‘,.“..“.“.....”“ttnonnnu
‘ (QQK.}“..“”.“.Qﬂt

“sm:epo:t (to_precede all

PRI A
w,égi

(cross)..osmemme
‘ ﬁnished {end of
“(conclusion of  corre-

ﬁén@}....“u.......o’c—.-

28




PRACTICAL WIRELESS
TELEGRAPHY

A Complete Text-book for Students of
Radio Communication

By ELMER E. BUCHER
Instructing Engineer of the Marconi Wireless Telegraph Co.

An indispensable book for beginners, amateurs, students
aspiring operators and | ors who desire fo qualify for

positions In commercial radio service or to prepare for Govern~

ment License tes.

The book describes in detail all types of modern Marconi
wireless “equl from the most elementary to the most
i somaaies Lave both Bcedst ek e S

A e X
devoted to Marconi graphy, ot

trans-gceanic radio W 5
It contains complete circuits of all types of modern receiving
iﬁﬁ“‘““'&m&‘ vacuum - valve receivers, beat receivers
kﬂiﬁ tance spparsius, : .
Entire soparate chapters devoted to motor  generato:

)¢
storage batteries, auxillary apparatus and to the circuits of

’gnot:ghwmﬁﬁ *s text-book on the market.

he up-to-date man’s text- on thy &

(:mﬁinsfmm disgrams and illusteations of modern

wireless telegraph equipment. SR
Three cha

have been . . _

i Second Revised Edition now on Sale . -

Cloth Bound, 6 x 9in., 340 pp., 352. Hlustrations.

Price $1.50 net. Postage 16c. extra.

THE WIRELESS AGE

Containing

Practical Training Courses in Wireless Telegraphy -

and Telephony, Aviation, Navigation
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