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Wireless Warnings of Storms

How the approach of storms, !mrricaqes, cyclones and tidal waves
from heretofore inaccessible regions of the ocean are to
be reported to every vessel at sea.

—

HE complete and comprehensive
system of weather reporting by
wireless which has just been inaugurat-
ed by the United States Government
will enable the Weather DBureau at
Washington to forecast the approach of
storms, hurricanes, cyclones and tidal
waves from the heretofore inaccessible
regions of the ocean. Up to now the only
means the Government had to deter-
mine the aproach of a hurricane was
through certain disturbances of the at-
mosphere as they appeared to the
weather observers on land. Frequent-
ly, great storms have arisen of which
no warning could be given only by use
of data sent in by wireless from ships
at sea.

But with the new system in opera-
tion every vessel that leaves an Amer-
ican port will know exactly what to ex-
pect in normal weather conditions on
every point of its voyage. Not only
that but it will be warned while at sea
of any menace to its safety. The United
States is the first nation to adopt this
advanced system of weather forecasting
and it marks an epoch in the marine
history of the world.

While much has been written on this
subject, a recent interview with Ed-
ward H. Bowie, chief forecaster at
Washington, should -interest our read-
ers:

“The Government now has wireless
instruments on 30 ships plying the At-
lantic, the Gulf of Mexico, and the
Caribbean Sea. It is the intention of
the Weather Bureau to employ the nav-
igating officers of these vessels, to re-
port to the United States Weather Bu-
reau at Washington, by wireless twice
a day, morning and evening, the same
as though they were at the regular ob-
serving stations on land. These reports
will include the exact position of the

ship (t_"'lsfj atgllit.time of observation.

—

1t will show the state of the barometer,
whether rising or falling, the tempera-
ture, direction of the wind and the
force, and the state of the weather. In
the hurricane season they will also re-
port regarding the sea swells, which
lave a close connection with hurricanes
some distance away.

“This is the first real effort on the
part of any service in the world to em-
ploy wireless as a direct aid in forecast-
ing the weather. That is, I mean, to
really employ them. Up to the present
it has been more or less at the will of
the wireless operator on board the ship
to report anything to the weather sta-
tions, but from now on the Government
will pay the navigators on each vessel
for this work. In other words, Uncle
Sam will have regular floating observa-
tories covering the entire North and
South Atlantic Oceans which will re-
port twice daily direct to the Weather
Bureau at Washington. All of these
vessels will act as scout ships for the
Weather Bureau. As soon as anything
is encountered in any part of the ocean,
the observers at Washington will have
immediate knowledge of it.

“From July to November the Eastern
and Southeastern coast sections of the
United States are regularly visited by
storms that come off the ocean. Here-
tofore we have had no knowledge of the
presence of these storms until some in-
dication was observed at the land sta-
tions, and by that time the storm was
but a few hours away. For instance,
in 1808 we put in observing stations in
the West Indies, where many of these
storms secem to originate. The reason
for the establishment of these stations
was the presence of our navy around
Cuba during the war with Spain. It
can be imagined what would have hap-
pened to our fleet if one of these hurri-
canes had suddenly arisen;and they had
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Simultaneous Reception and Transmission

—

— —

t——

R. MARCONTI and the Marconi

Company have been granted a

patent which relates to arrangements

whereby messages can be simultane-

ously sent from and received at the
same station.

According to the specification the
transmitting and receiving apparatus
of a station are not placed close to-
gether, but are placed a short distance
apart, such distance being only a small
fraction of that over which communi-
cation is to take place. The receiving
instruments are coupled to two dis-
tinct aerials, one of which is used for
receiving, and is described as the re-
ceiving aerial, while the other (which
is known as the balancing aerial) is so
arranged that it is practically unaffect-
ed by the signals from the distant sta-
tion with which it is desired to commu-
nicate, but that the effect produced
through it on the receiver by the adja-
cent transmitter is equal and opposite
to that produced thereby through the
receiving aerial, both the receiving and
balancing aerials being tuned to the
periodicity of the signals it is desired
to receive. This result can be most
easily attained by employing horizontal
or approximately horizontal aerials as
described in Specification No. 14.788
of 1905.

The accompanying drawing is a dia-
gram of a wireless telegraph station
arranged in accordance with the inven-
tion. T A is the transmitting aerial
earthed through the transmitter T and
pointing away from the distant station
the direction of which is indicated by
the arrow; it will thus radiate power-
fully in that direction and to a much
smaller degree in a direction approxi-
mately at right angles in which is situ-
ated the receiving apparatus compris-
ing a horizontal aerial R A, which is
earthed through the primary P of a re-

ceivipgrtrans{ er, and points awav
T i i

from the distant station so that it may
be best affected by oscillations coming
from that station, while it is only af-
fected to a small degree by oscillations
coming from the direction at right
angles. :

B A is the balancing aerial earthed
at E and pointing away from the trans-
mitter T so that it is best affected by
oscillations therefrom, but practically
not at all or only to a very small de-
gree by oscillations from the distant
station.

In the balancing aerial B A is includ-
ed a coil p which acts as a second pri-
mary to the receiving transformer, and
is so arranged that the oscillations set

up in the aerial B A by the radiation
from the transmitting aerial T A pro-
duce in the secondary an effect equal
and opposite to that produced by the
oscillations set up thereby in the aerial
R A,

The oscillations, however, from the
distant station produce a much greater
effect in the aerial R A than in the
aerial B A, and will therefore actuate
the receiver.

In order that the oscillations pro-
duced in R A and B A by the radiation
from T A may exactly bhalance, it is
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to “boom” the Marconi shares. Inas-
much as these gentlemen have sought
to bring the Times into the affair, this
newspaper will take the stand as a vol-
unteer witness for a statement of facts.

During the three months preceding the
cvening of the banquet on March 16,
the Tumes had been receiving nearly
all its daily foreign service by wireless
telegraphy. It tendered its hospitality
ard its greeting to Mr. Marconi in rec-
ognition of his priceless service to the
commerce of the world and to human-
ity by his invention. Up to that time
the best time of transmission of dis-
patches from London to the Times
office was 55 minutes. On that even-
ing the Times made a special effort to
improve upon this record. To that end
it appealed to the British Postmaster
General for more rapid transmission
over the land lines from IL.ondon to
Clifden. The result was that a remark-
able series of new records was estab-
lished, two of the messages of con-
gratulation to Mr. Marconi being
transmitted from London to the Times
office in 10 minutes, while our regular
news dispatches came through that
night in from 20 to 27 minutes each.
As a part of the history of that dinner
party, which has become the subject
of so much attention in England, we
here reprint the dispatches of congrat-
ulation received during the evening,
all of them bearing date I.ondon,
March 16: ’

FroMm EArL GREY.

To Marconi and the New York
Times: Heartily wish you suc-
cuss in your splendid endeavor to
facilitate conversation between
the English-speaking peoples sep-
arated from each other by distance
only. GREY.

FroMm Lorp AVEBURY.

I congratulate both Marconi and
the New York Times on the splen-
did success and remarkable pow-
ers of wireless telegraphy. 1 re-
member when I sent the New
York Times one of the first mes-
sages which marked the inaugu-
ration of the transatlantic service,
and am glad to learn of its great
development. AVEBURY.

Google
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FroMm Lorp BLYTHE.
To Guglielmo Marconi: Of all
the wonderful discoveries the

world has ever seen, none is to be
compared with the miraculous in-
vention of wireless telegraphy.
All honor, therefore, is due to
Marconi, to whom we are under a
lifelong debt of gratitude.

BLYTHE.
FroMm Sir Rurus Isaacs.
Please congratulate Marconi

and my brother on the successful
development of a marvelous en-
terprise. I wish them all success
in New York and hope that by the
time they come back the coal strike
will be finished. Rurus Isaacs.
From Hox. Harry Lawsox.
‘Wish you a triumphant success.

Your service will be of immense

importance to the press and the

people. LAwsoN.

Sir Rufus Isaacs has testified that
he knew nothing of the banquet, of Mr.
Marconi's presence in New York, or
of the presence here of his brother,
Godfrey Isaacs, until the Times's cor-
respondent in London, by telephone,
asked him to send a message of con-
gratulation to Mr. Marconi. Lord
Robert Cecil, in the questions he put to
Sir Rufus before the committee,
scemed to be actuated by a suspicion
that there was something cryptic, some
hidden turpitude in the allusion to the
coal strike. That Sir Rufus explained
by saying that the coal strike rather
than wireless telegraphy was upper-
most in his mind at the time. The tone
of these messages, the words in which
some of he chief men of England con-
gratulated Mr. Marconi upon his great
invention, ought to satisfy even the
meanest mind that the banquet tend-
cred to Mr. Marconi and the messages
transmitted by his system of telegraphy
from London to New York, so far
from being affected with any commer-
cial interest or purpose, were intended
as a tribute of appreciation to a man
who had earned the gratitude of the
world and made his own name imper-
ichable by a discovery which enlists
the forces of nature in the useful serv-
ice of humanity. The Times has never



o Original fram
D d b
igitized by Google HARVARD UNIVERSITY



o Original fram
D d b
igitized by Google HARVARD UNIVERSITY



PAGE
318

TH

The unit generally used in practice
is the milli-henry (10°Cm.). In wire-
less telegraphy a still smaller unit is
used, wviz., the micro-henry (10°Cm.).

The value of M depends on the num-
ber of turns in each circuit and the re-
lation or distance between the two cir-
cuits. M is greatest when all the flux
produced in one circuit cuts or inter-
links the other circuit.

This linking or mutual inductance is
generally accomplished by inductance
coils in each circuit and placed close
together. Two such coils so placed
that energy can be transferred from
one to the other is called a transformer,
because it is generally used to change
or transform the voltage and current
from one value to another. If the sec-
ondary voltage is higher than the pri-
mary it is called a step-up transformer.
If the secondary voltage is lower than
the primary it is called a step-down
transformer.

Transformers for the lower frequen-
cies (25 cycles to 6oo cycles or even
greater) have iron cores. The use of
the iron core decreases the reluctance
of the magnetic circuit and enables a
greater flux to flow with a given num-
ber of ampere turns or magnetizing
force than would be the case if no iron
was used. By use of iron the magnet-
izing force necessary to drive the flux
through the circuit is secured by less
ampere-turns, thus saving a great deal
of wire and losses due to the resist-
ance of the wire. This iron core must
be finely divided (laminated), that is,
it must be made of small iron wires or
tiin sheets of iron. Transformers are
made in many different forms and for
different uses, but they all operate on
the same principle, ziz., by mutual in-
duction.

Transformers used for lighting and
power circuits generally have closed
iron cores and are operated at a high
flux density. Densities as high as 6o,-
000 lines per square inch are used for
frequencies of 60 cycles. With high-
er frequencies the flux density is de-
creased in nearly the reverse ratio of
the frequencies. These transformers
are generally constructed to operate on
a constant voltag|r and to deliver cur-

rent:,a L()“ng L\o]tage In some

APRIL
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cases, however, they are constructed to
deliver a constant current, the voltage

varying as the resistance in the circuit
varies. This latter class of transform-
ers are generally used in wireless tele-
graphy, for reasons which will be given
later.

Transformers without iron cores are
used in wireless telegraphy and are
called oscillation transformers. They
generally consist of two copper coils
cf helices which have the distance be-
tween them varied so as to change or
vary the mutual inductance.

The closer two circuits are together
the greater will be the mutual induc-
tance. The absolute value, however,
depends on the product of the number
of turns in each ceil or circuit and their
geometric relation, and is expressed by
the formula:

M =n=N, N,/Z

This formula holds only when all the
flux produced by the primary turns N,
cuts the secondary turns N,.

The flux @ due to C amperes in a
coil of N, turns is expressed by :

D =4=C N,/10Z,
where 7 is the reluctance of the mag-
netic circuit.

If we have N, in the secondary coil
or circuit, then N, @ will be the flux
which cuts the secondary when current
C is flowing in the primary, or:

N, D = 4= CN, N,/10Z.

We have seen how the self induction
of the primary can be expressed by the

formula:
! DN, X 10—*

current (in amperes)

This is equivalent to saying that the
self induction of a circuit is equal to
the total magnetic flux times the turns
divided by the current (in amperes)
times 108,

@ N, is the flux turns of the pri-
mary, and if we substitute for @ N,
D N, (the flux turns in the secondarv)
we will have an expression for the mu-
tual induction :

DN, X 10—2 AN,
M= orM = —
current Cx10®

Substituting for @ its value.
@ = 4 CN,/10Z.
We have:
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with great amounts of conducting sur-
faces separated by insulating material,
such as rubber, glass, oil and air. Pa-
per impregnated with insulating wax
or oils 1s also used. It is not within the
scope of this work to go into the de-
tails of construction of these devices,
lut to confine ourselves to the effects
of capacity on alternating currents in
circuits of which they are apart.

The action of capacity on alternating
currents is opposite to that of induc-
tance. Instead of causing the current
to lag it causes it to lead the E.M.F.
This is due to the fact that current
must flow into a capacity before its
potential or voltage will rise.

When the current starts to flow the
potential is zero, and as the current
tlows the potential rises and current
flow decreases so that when the poten-
tial of the capacity or condenser equals
the potential applied, the current has
stopped flowing. If the applied poten-
tial is decreased the condenser will
start to discharge and current will flow
out of it in the opposite manner in
which it was charged. Inductance
tends to prolong or keep a current
flowing, while capacity tends to drive
it back. These effects oppose each

other and under certain conditions
neutralize each other.
Reactance of a condenser 1is ex-

I
where K is the ca-

pressed by —
p K
pacity in farads and p = 2 = n.
1
R* + ——-—_ The
p* K?
angle of lead ¢ will be expressed by
I
(tan. ) = — ———.
pKR
If capacity and inductance are pres-
ent, then the impedance will be ex-
pressed by:

The

impedance will be

Impedance =
I
R*+ (pl. — )2
p K
I
Reactance == p L — ——.

Google "

The angle of lead is also expressed
I
by:tan = (pL——) / R.
pK

These quantities can be represented
by the above diagrams, Figs. 13 and
14, in the same manner as reactance
and impedance due to self induction
was represented.

If we have capacity alone in the cir-

E

cuit then C = ——-orC=FEp K.
— 1
p K
If both resistance and capacity are
E

present then: C = —.

. VR® + (1/p K)*

If capacity and self induction are
E

pL— (1/pK)

If pL = 1/p K then the termp L —
(1/p K) will equal zero and the cur-
rent will be infinity unless there is re-
sistance in the circuit, in which case
the current will be equal to E/R
{Ohms law). This condition can be
expressed: L. = 1/p* K.

This is the case where reactance due
to self induction and reactance due to

present then C =
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Queries Answered

Answers will be given in this department to questions of subscribers, covering the full range of wire-
less subjects, but only those which relate to the technical phases of the art and which are of general

interest to readers will be published here.

The subscriber’s name and address must be given in all letters
and only one side of the paper written on; where diagrams are necessa

they must be on a separate

sheet and drawn with india ink. Not more than five questions of an individual can be answere To
receive attention these rules must be rigidly observed.

H. H. S, Chicago, states:

I have two antennz almost directly
under each other and running in the
same direction, but separated by the
ceiling. Will one affect the other?

Ans.—The two antennz will not af-
fect one another provided while you
are using one you disconnect the other
from the earth.

* & %

G. C. H., Hamilton, Ont., inquires:

(1) Does the Marconi Cavalry Sta-
tion use carborundum detectors? I
work Buffalo and Toronto with good
results, but am unable to keep the crys-
tal constant and very often takes some
time adjusting it between metal clips.
How can I remedy this?

Ans —We understand that the car-
borundum detector is used in these sets.
There is no reason why the carborun-
dum detectors should not remain con-
stant in its adjustment except possibly
when transmitting you do not use a
shunt switch.

(2) I have a lump of carborundum.
Ts there any particular shape of crystal
to choose when broken up?

Ans.—You should make us of crys-
tals which have a decided grain and be
sure to put them in the detector holder
lengthwise with the grain. You will
find that those crystals which have de-
posits of graphite in one end are, gen-
erally speaking, the best.

(3) We were also supplied with
valve detectors. These through misuse
have been broken. Where can I get
some more and at what price? The
valve is lighted by a 6-volt accumula-
tor.

Ans.—You can secure new valves
from the Marconi Wireless Telegraph
Companv  of America, 27 William
street, New York City.

Google

C. M. S, Stege, Cal, asks:

(1) When was the first M.ARCONI-
GRAPH published and are the back num-
bers obtainable?

Ans.—The first issue of THE MAR-
CONIGRAPH Dbears the date of October,
1912. Back numbers within three
months of the current issue may be
had for ten cents each. Others dating
further back cost twenty-five cents
each.

(2) Did the Massie Wireless Tele-
graph Company manufacture wireless
telephone apparatus?

Ans.—\Ve have never heard of any
Massie wireless telephone set, and as
we would probably have known had
suich been manufactured, we feel safe
in saying that none were made.

(3) About what is the price of an
oscilliscope for use with wireless tele-
phony and where could one be ob-
tained ?

Ans.—\We have no knowledge of
any device known as an “oscilliscope™
tinless it be one of the weird instru-
ments evolved by some of the minor
experimenters in this field.

[.. T., Galesburg, states:

Having a lot of copper ribbon on
hand, T would like to know whether
I could use it in place of wire in the
antenna? The ribbon is .005 inch
thick and %4 inch wide.

Ans.—There is no reason why the
copper ribbon should not work as well
as wire. In fact, better results should
be obtained on account of the in-
creased conductivity.

AL ML KL, Braddock, Pa., writes:

I have a static machine which has
four rubber plates. It produces about
an 8-inch spark, but up to this time I
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never have been able to control the
current. Is there any possible way to
control static electricity ?

Ans.—No, absolute control cannot
be had. It is slightly possible to ac-
complish some results by means of a
high tension relay key. :

¥k ok

N. S., Ithaca, wants to know how
to take in his leads, using an umbrella
type aerial, and encloses a sketch.

Ans.—Connect the wires to the top,
a: shown in the sketeh herewith

g

W. J. C, Chicago, 11, inquires:
Where can 1 purchase a magnetic
detector and at what price?
Ans—Address vour request to the
Iingineering Department of the Mar-
coni Company, 27 William street, New

York.

Gale Wrecks Sayville Station

Two hundred and twentv-five feet
of the crowning pole of the Telefunken
wireless station at Sayville, Long Is-
land, wus torn off and thrown five hun-
dred feet to the ground by the gale
which struck New York on March 27.

Another wireless message has heen
received from Dr. Douglas Mawson,
the Antarctic explorer, who is now in
Adelieland. Tt announces he is expect-
inig the arrival of the steamer lurora
daily and will attempt to embark, al-
though he is not hopeful he will suc-
ceed, owing to h(-:lT\‘ winds.

C

00«

To Hear the Harmonies of the
Heavens

The immense hold which wireless
telegraphy has made upon the public
interest 1s evidenced by the numerous
allusions which are to be found in the
whole range of present-day literature,
and in its effective use by many of our
most eminent speakers to c¢mphasize
the point of their discourse for their
hearers. As a particularly noteworthy
instance must be mentioned the speech
of Dr. William 11, Cunimingsz, which
was made at a dinner given by the \u-
thor’'s Club to the distinguished musi-
cian.  In answering the toast of his
health he spoke at some length on the
birth of orchestral music, and in con-
cluding his remarks pointed out that
we were at present only on the fringe
of the perception of sound. Much had
vet to be learned, and John Stuart
AMill's fear that the possibilities of our
diatonic scales were exhausted, and
that it would be impossible for com-
posers to produce new music, had been
proved by experience to he fallacious.
As to the future of music, Dr. Cum-
mings expressed the opinion that great
discoveries and advances seemed inev-
itable.  Already they noted that vibrat-
ing atoms had some mysterious attrac-
tion for cach other; this was evidenced
in the employment of wireless tele-
graphyv. Probably the atom vibrated
in harmonious ratios, and therefore
they mutually attracted. Some day,
perhaps, aided by electricity and newly-
invented  magnifying receivers, we
might be able to hear and admire the
svimphonies  and  harmonies of the
heavens.  Space was all a-quiver with
waves of radiant energv of various
lcngths which constituted the harp of
life. \We vibrated in svmpathy with a
few strings here and there: with the
tiny NX-rayvs, actinic rays, light waves,
heat waves, and the huge electro-mag-
netic waves of Hertz and Marconi;
hut there were spaces, numberless ra-
diations, to which we were stone deaf.
Some dav, a thousand years hence, it
might be, we should know the full
sweep of  this  magnificent harmony,
and with it we should vibrate in accord
with the Master Musician of it all.
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G* mounted on the rod F?* and dipping
at its lower end into the acid within
the carbon cup.

In the construction shown in Figs. 8
and 9 the lower terminals are disen-
gaged from the upper terminals when
cutting out the receivers and engaged
when cutting in the receivers.

Personal Items

Mr. A. Mowat, manager of the Mar-
coni station, at Tampa, Fla., has been
promoted to the position of Superin-
tendent of the Gulf Division, with
headquarters at New Orleans, La. W.
F. Wilcox formerly occupied the po-
sition.

Mr. N. E. Albee, manager of the
former Marconi station at Norfolk, has
been placed in charge of the station at
Tampa, Fla.

Mr. C. W. Watters has been placed
in charge of the Marconi station, at
Mobile, succeeding R. H. Turner.

A Humorist’s View of Wirel 2ss

George Fitch, who has given the
world at large many hearty laughs, re-
cently drew a breath between puffs of
his quaint conceits on the mechanical
aspect of gasoline engines and penned
the following impression of wireless
telegraphy. George Mathew Adams
immediately copyrighted it, so, bowing
very sweetly to Mr. Adams, we turn to
Mr. Fitch and learn:

Wireless telegraphy consists of let-
ting a current of electricity climb a
high mast and then compelling it to
jump across to another mast.

Electricity is the greatest little jump-
cr in the world, and electric currents
are now making thousand-mile leaps
and not feeling as important about it
as the man who jumps 24 feet in the
Olympic games.

About 15 years ago Marconi of Italy
succeeded in persuading electricity to
make its first feeble jump, and soon
afterwards trained it to carry and re-
trieve messages. This invention has
proved of vast benefit to the world,
and has enabled the tired billionaire to
watch the stock market in mid-ocean

with rel{lftllﬁs cgeh:

Twenty years ago when a ship went
out to sea it left the world behind it
and had to wallow across the ocean
without news of any kind. Nowadays
passengers bet on the baseball score
in mid-ocean and engage hotel rooms
while still goo miles from Fire Island.

If the ship breaks down it turns
loose its wireless electricity and asks
cverything within 500 miles to come
over and help out. Wireless telegra-
phy saved 750 passengers from the Ti-
tanic last spring, and if there had been
more wireless telegraphy mixed with a
little higher grade of brains, another
thousand might still be paying pre-
miums on their life insurance.

Wireless telegraphy is still in its in-
fancy and in a few years a man will
be able to whisper in his own ear via
Hong Kong for a few dollars a word
if he is an extravagant cuss. Wire-
less telephones will soon be in general
use and the man who carries a tele-
phone set in his pocket will be able to
telephone home to his wife while fall-
ing off a 78-story office building, with-
out first calling central. But wireless
politics are still in the dim and uncer-
tain future.

Pathway to Stars, Their Quest

“To find a pathway to the stars by
wireless” is one of the ambitions of the
Society for Electrical Development,
Inc., represent eight billions of dollars
invested in electrical enterprises, which
concluded its initial conferences with a
banquet at Delmonico’s.

At these meetings the society planned
to spent about $1,000,000 in advertis-
ing. Its members say that it is the
wealthiest incorporated body in the
world, and that it will hasten civiliza-
tion by doing away with hand labor.

Don C. Seitz, the first speaker of the
evening, concluded by saying that “it
is not too much to believe that some
future Edison will find a pathway
through electricity to the planets.”

This remark was received with ap-
plause and cries of “We are the people
who will do it.” “That is no idle dream
either.”

William C. Campbell, of Pittsburgh,
president of two electrical icompanies,
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A BARGAIN

As you are doubtless aware, the wireless question is settled by act of Congress, and the standin

of amateurs is clearly set forth. There will be a great revival in wireless telfgnplg this year; and i
you th"re interested in the subject, you will be glad to know what ELECTRICIAN &
in this respect.

ECHANIC will do

We have published in recent issues the complete text of the wireless law and regulations and most

valuable collections of wireless articles have been contained in every number for the past year.
Future numbers will have full information in regard to the regulations of the government for amateur
stations, and instructions for complying with the law, as well as very strong articles on every phase of
wireless operation. If you are interested, you will find ELECTRICIAN & MECHANIC the standard
magazine on wireless telegraphy.

This subject will by no means monopolize the contents of the magazine. Every one interested in

electricity will find practical articles on other Ehases of the subject in each number. We aim to cover
the whole field of actual electrical work; and the
student of electricity.

magazine is indispensable to any working electrician or

The other departments of woodworking, metal working and general mechanical work will receive

theii full share of attention, and the magazine will be the best rounded mechanical publication on the
market.

If you have not been a subscriber of recent months, you have missed, in all probability, a large

number of very valuable and useful articles. We have a few sets of the back numbers of 1912. While
they last we are willing to give all of the numbers for 1912, and the subscription for the complete
year of 1913 for the regular yearly subscription price, $1.50. Canadian postage 35 cents extra for each
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