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(4 [ suppose 1 have more
ﬂ_mm ﬁmi bov friends in the world

than any other single indi-
vidual, and T am very proud of it. Ewverv day
the mail brings me letters from bovs in all parts
of the United States, from Maine to California,
and also letters from boys in England, France,
Japan, Australia, Cuba, South America, and onee
i a while from some boy who lives 1n a foreign
land of which 1 have never heard before. Then
| have to get out my old gecgraphy and study
the map to find out where my bov friend lives.
I have asked some men whom | know you are
interested in to write articles for this book, and
besides I have tried to tell yvou about Gilbert
Tows, but before I do let me tell you something
about myself, for I have had an interesting life,
I can tell yvou.

I lived away up in the northern part of Idaho,
and after [ had finished my public school course, my father sent me to Pacific
University at Forest Grove, Oregon, and it was there that I became interested
in athletics, I did a great deal of wrestling, and one day the school entered me
in the Northwest wrestling championship bouts. The first year, although I
didin't win, I did very welll 1 went back home and trained all the harder,
believing that if I persistently kept at it, I would some day win the champion-
ghip, I didn't have to wait very long, for the next vear the school entered me
again and I succeeded in winning the Pacific Coast championship.

The same year I broke the Northwest record for pole vaulting, and was made
Captain of the Umiversity Track Team. Ithough the school had only 150
men in it, I built up a very fine team and organized a training table just like
they do at the big colleges. At this time I had no idea that seme day I would
go to a umversity like Yale. Although this was a small school, we competed
with all the g colleges, and won the track championship of the Northwest.
During my three years at Paaific University I took part in a great many contests
and won lots of medals and pnzes. ] then became ambitious to go to Yale, and
in 1904 I came to New Hawven,

While at Yale I won the Y™ for three different branches of athletics and was
presented with 160 different gold and silver medals. I also won the Wrestling
Championshup of the United States. In fact I was never thrown in wrestling,
I was intercollegiate gymnast and won the "Y' for being the best all-round
gymnast at Yale. I believe [ had more success in Pole Vaulting than anything,
for twice 1 had the world's record, having jumped over 13 feet. I was picked
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out to represent America at the Olympie Games in London.  During the last
few days of the games [ was awarded a medal by Queen Alexandria, in the pres-
ence of King Edward, as World's Champion in Pole Vaulting.

My main object in telling you this story about myself 12 to show you that it is
the persistency with which you keep after things that counts most in making a
success. I feel that every boy should be trained for leadership, It is only the
bright-eved, red-blooded boy who has learned things, done things, dared things
beyond the reach of most boys who will find the way open to really big achieve-
ments.  You see, bovs, 1t 13 not so very long ago that I was a boy myself, and 1
know what boys want and the kind of toys they like. That is why, when I
started to male Gilbert Tovs, I made them genumne

My toys are tovs for the live-wire boy, who likes lots of fun and at the same
time wants to do some of the big engineering things—things that are real—
things that are genuine,  Every toy [ make is fully puaranteed to do just what 1
gay it will, or I will give you your money back.

When you are in New Haven, don't forget to come and see me, and [ will show
you just how Gilbert Toys are made. Read through this book carefully, and
don't miss the page on which I tell you about the Gilbert Engineering Institute
for Boys.

Sincercly yours,

CACE

Prezident

THE A. C. GILBERT COMPANY
NEW HAVEN, CONN.

New Yeork Chicago San Francisco Toronto Loendon



The History of Gilbert Toys

Today when I look over our plant covering
many acres of foor space, and catch sight of a
thousand or more employees, it seems a long
time since I first started making Gilbert Toys,
but, reckoned in vears, it iz hardly any time at

But *‘much water passes over the dam in a
few years,” Little did I think those last few
vears | was in college that no sconer would I
graduate when I would be striking out for myself.

Three things alwayvs interested me—Athletics,
Bleight-of - Hand, and Scientific Experiments.
Chatside of my school work athletics claimed the
major part of my time, but 2 good share was lefe
to learn the secrets of magic and scientifie things,
the two hobbies T had ever since T was a boy.
Both have bheen of preat service to me: first, to
help me earm myv wav through college and sec-
ond, to bring science down to a boy's under-
standing through the scientific toys of our
manufacture. The first money | ever made was
by giving magic entertainments to private audi-
ences, and while entertaining one of these audiences in this way, the thought
oveourred to me that if these same magic tricks I was doing could be put up so
that boys would understand them easily, they would have a splendid sale. I
determined to try it out, So even before I left college 1 had rented a small
wooden building out in Westville, Connecticut, a suburb of New Haven, and
started to manufacture magical apparatus on a small scale. I was my own manu-
facturer, shipper, and salesman, and during the holiday season [ spent a great deal
of time demonstrating in some of the larger cities. It was not long before Mysto
Magic Sets, as they were called, were known pretty familiarly all over the country.,

Manufacturing and selling just magic toys of this kind and type did not satisty
me, [ had always felt that t s, besides giving g great amount of fun and enjoy-
ment, also had a big influence on the character of a boy and that they should be
considered of greater importance b
parents. I realized that as a boy
always had a longing to know more
about the secrets of nature and to ex-
wriment  along  scientific lines, 5o
[ conceived the idea of manufactur-
g tovs of a character and kind that
had been such a hebby with me as a
boy—real engineering toys

I then constructed the first models of
what was to become one of the world's
greatest tovs—EREcTOR.  These first
molels were crude, hand-made things that |
apent many an hoar working over movself,
Finally the dies were completed and we started
to produce the first Erector Sets. Prom that
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day to this, Erector hes besn
steadily growing in popularty, until
1t 15 mow =old m oalmost every
couniry in the world. From the
very beginming bovs liked it Gecaase
it was .‘GU_...El_'L[II,: L':'_'_i.n-."_].-' Aifferent
from any toy that had ever been
given them - -its gicders were [i%e
netund, structural steel, and at that
time 1k was the only btoy operated
by an elschric motor.

Purents were quick to seo its
sdvcations] wilue and how ther
boyvs would henefit by plaving with
guch o tov. While educational, at
the same time is was not 'school
boscaboy ' and ghe hit ik made with
bowys proved 1ls value 48 a scientific
inv,

Tts phenomenal sucress made necessary our moving into & lirger I-'."?':-'l on F'-';"‘" Htreet, hoew
Hawven, in 1913, ard it5 cortimeed proweh forced ws to boild our ew mant on 2ox Sireel, hoew
Hawver, in the wopairt of 1915,

My exporience '.l.'-'i‘."ll- Frector showed me I was oo the mght track, T;:""" :U"-'I'.'l be made more
than mere plevthings—they coulid be mide 1o mean _'-'5_1"'1"'?.'_ ter Lhe boy and his ]'ilf"-"'l-?‘-'--_'il-::-I1
g I liave continued to bring out many engineering toys of the kind and character that wall hold
the bay's intoress Beenuse Lhey are full of intensely interesting things and provide & great amouat
af fun and amuaszement. e

As vnu o Lhronwels this book of mine vou will gee illostrated the big farmaly of ':_}l.lLﬁg:'l. Toaye that
have grown up with thiz great, big buasiness of ours, until it becwme necessacy Lo Eiild what they
tell me is the largesl toy factory in the world, covering me acres. 1 can be scen standimg ot
congpicuously  with its big Wireless Tower on the main Mew York, Mew Haven and Hartford
Railway going through New Haven. Its front door o5 always open to any “! Ty Lrevye IT:"‘-'!":I-E' win
vizgit Wew Flaven, to see the wonders of automatic machinesy of every description—the kind that

pre turning out this great famely of Gilbert Toys,
COC

President.

o Ty
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HOW TO HIGH JUMP

ATHLETIC TRAINER, YALE UNIVERSITY.
By Johnny Mack

Probably the first opinion that everybody gets regarding high jumping
15 that 1t requires an extraordinary amouit of natural spring and a]:f]it}',
and to a certain extent this is more or less true, because the man with
natural spring and other gqualifications will probably make a greater high
jumper. But at the same time an athlete with ordinary spring and good
form can become a good high jumper if he has the persistency and deter-
mination NECCssary.

By persistency and determination I mean sticking to the thing con-
stantly for a number of years until he has mastered 1t thoroughly.

Form is everything in high jumpft]g. There are a few natural high
jumpers who do not master any particular form and depend absolutely
upon their natural agility for leaping over the bar, but none of these men
have ever become. champion high jumpers. World's champion high
jumpers are men who have had great patience and determination to
learn the correct way to high jump and have taken advantage of all the
years of expcrience that professional tramming can give in working out
an ideal form. The form that we are going to recommend for you to
learn is the form that has been used by most of the best known and most
successful high jumping athletes.

. Johnny Maclk, Athletic Trainer, Yale TTniversity,
Richard Langdon, World's Champion High Jumper, 1921,
setting record at Olympic. Games of 6 ft. 3 in,

6
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———— CALISTHENIC
. WORK
In the very be-
l gFinning it is gquite
:i!r];"_:ll't:l'llf jln] ]:ITEC'
tice a little each
davy on certain
kinds of calisthen-
ic work that will
greatly  assist you
in developing your
{ form and make of
yourself a good
Fig. 1 high jumper. This
kind of special calisthenic work consists in kicking, first one foot and
then the other. The natural tendency for a person who kicks is to ex-
tend the toes, but in practicing these calisthenic exercises, hold the hand
well above the head and try to kick it with the right foot, then with the
left, but keep vour toes flexed. Later on you will understand this when
we describe the method, You should do this every night and morning
until your legs become flexible. Very good exercise is walking and bag
punching, as that develops the chest, arms and back muscles,

TRAINING

Persistent training is essential to high jumping or any form of ath-
etics requiring skill
and aglity.

It learning to high
jump a beginner
should practice at
low heights. In
addition to calis-
thenic work which
is going to materi=-
ally assist you in
limbering up and
increasing youfr
epring in the start
Vo should prae-
tice jumping at low
heights every ather
dav until the form
is mastered.
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Mdter vou have
mastered the form
you are then ready
f{:ll' L'l]!ll.'l['lll!ritinl‘l,
and at this stage
you must not jump
more than two or
three times a week
orf you will find
Cthat yvou are losing
your spring, or to
L use the athletic ex-
pression your “pep’,
and wyou will be
slugeish, and un-
able to put vour

Fig. 3

best into it. A good high jumper must be right on his nerve, so that he
can use every available bit of energy possible to accomplish the hest
results on the day of competition. The day before and the day of com-
petition, the man should rest well and keep off s feet all he can,

Below 15 an ideal schedule for high jumpers who have succeeded in
learning the form:

RUNNING HIGH JUMP
The height of the

hzr at starting at £
each successivelf
clevation shall bel
determined by the!
ficld judges. Three | _
tries shall be allow- %
ed at each height.
Each competitor
shall make one at-
tempt in the order.
of his name on the
programme; then
those who have™
failed (if any) shall Fig. 4
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A competitor may omit his trials at any
height, but if he {ail at the next height he
shall not be allowed to go back and trv the
height he omitted.  Each competitor shall be
credited with the hest of all his jumps or
vaults,
HIGH JUMP

A line shall be drawn three feet in front
of the bar and parailel therewith, such line
to e known as the balk line, Stepping over
this Tioe 1w any
(attempt shall be
"counted as a ballk,

Three balks shall
COount as o a Iry.
[Yisplacing the har shall count as a iy,
EQUIPMENT FOR HIGH JUMPING
Track suit, consisting of jersevy and Tun-
nwing trosers, & pair of regular jumping shoes
with apikes in the heels and small rubber pad
___nside to protect
the heels from in-
jqury anid stong
bruises,
PIT
It is very un-
portant 1o have a

oo pil o land 1o the best pits are made

Fig_ 6

from a mixture of loam and sawdost, albout
enqual parts and should be raked after eversy
jump. The size of the pit should he nine

feel square,

Be sure to keep warm when in competi-
@ tion. alwavs sitting on a bench, keeping vonr

fegs warin by owearing flanne]l trouzers and

robe: beinte vour turn to jump, warm up wel
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by jogging and kicking; always begin easv;
when ready to jump concentrate your sind
as well as your strength on thie effort, Have |
confidence in your ability as that it very
essential,

THE IDEAL HIGH JUMPING FDRM"

High jumping may be divided into {ltf—F
ferent phases each of which is equally 1mm-
portant. The first is the KHun, and this is a
very important part of the hugh jumngp.

THE RUN

A long, bounding stride is best {or it
secems to help s
vou gather up
strength for the .
final cffort. Fig. 8

The important parts of the run are:

To run practically straight down the path
to the bar, until the last two strides, then
turn at a slight angle — turning on the last
:H_TL(]E 1% f.l.'l-{iil —— -
(Seec Figs.land 23 i
note the wav he
is coming 1'n}|.i
Cl’)[]l:l_‘: 'i]l 31 t]lﬁ |
flat of the l'u-::ut,! -~
according to the | ‘-if"‘
speed a man can oo S

Fig. 9 cartrv. Too :iluw: ‘
a run is just as bad as too fast.

A mark should be raade about 55 feet back|
which will bring the jumper to a position for
the take off. In addition to this starting
mark, another mark about the center of the
run will enable him to check up his stride, to}
insure himself that he is going to assume the
right position at the right spot. This also
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Fig. 11

the ground very hard with the heel. This
i5 called the “take off™

The right position is where you can get '
as close to the bar as possible without kick-

(=ce Fig. 3.)

insures him of coming in at the right number
of strides. A great many runners make the
mistake of ot 1':1:-11.::]1“ a mark and as a
result they never take ¢ff at the same place,
or they make a good many balks. If the run
15 right and the mark is right you will have

| no further difficulty. The first thing is to get

the mark located at the right spot because

| without this vou will do a lot of UNNECES5ATY

running that will tire you out.

When vou get a wrong run that brings

[ you too close to the bar you will hit the bar
| going up and if vou are oo far back yvou will
B reach vour height

too soon.

In taking Lthe
last stride the
jumper must  hit

ing it off. (See
Fig. 43, Tt is im-
possible to esti- |
mate a definite
mark for the
“take off,” that 1s
the exact number

of inches to the - ————

|

bar, as it depends Fig. 12
upon the man., A short man can get closer
to the bar than a long legged man.

The .ast stride is just a little longer than
the others, keeping the weight of the body
over the foot. If too long a stride 15 taken
it will be impossible to do this. Therefore
the importance of taking a siride just a trifle
longer on the last should be kept in mind.
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For convenience in describing the form
we have called the back leg the “kicking leg™
and the front leg, that is the one that you [~ |
“take off” with, the “jumping leg.”

Now, as you take this last stride, with the
body well over the “jumping leg" kick as hard
as vou can, with the “kicking leg". (5ce
Figs. 5 and 6).

Mote how high the kicking leg 15 belore
he leaves the ground. When kicking the leg
up do not extend the toes. Keep them in.
Mote the arms in the air moving up with legs
when kicking off the ground. (See Fig. 7).
5till on the ground. The kicking leg is at its
highest point now and it has done its work. |}
The jumper now springs off the ground and
using his jumping leg he repeats the kicking
with the jumping leg as high as he possibly
can until he reaches his height.

Carefully note each one of ithe photo-
(graphs, (Figs. 8 9, 10 and 11} where the
A height of the kick has been reached. The

jumper has put all his force into it. Very
B few high jumpers realize the importance ol
:thc kick with the jumping leg. (Figs. 8, 9,
110 and 11} represent the different positrons
‘while he is putting everything into this kick.
Fig. 11 represents the high point of the
iiunl]:linj.; leg: it is the danger zone.

Now the next thing is the to get across
§l the bar, and this is accomplished by the use
| of the jumping leg and the arms. Carefully
| note the left leg because the problem in front
| of the jumper now is to get himself across
the bar. After he has reached his height it
is absolutely eszential that the jumping or
leit leg is powerfully driven horizontally across the bar. At the same
time carefully note how the jumper uses his arms. The right arm is

Fig. 15
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swung over throwing the jumper into the position of facing the har.
The left arm will help a lot and 15 very mnportant in assisting the body
to face the bar and carry it across the bar past the danger zone.

Note carefully tllustrations 12, 13 and 14 which beautifully iHustrate
the use of the arms and the driving of the legs in making this turn
and carrying the jumper across the bar.

THE LANDING

Note that he still keeps his right leg in the air. Be sure and land on
the jumping leg and also note how the arms are thrown backward to
be sure of not pulling the bar with the hands. (Seec Fig. 15).




MEN AND EVENTS
IN THE HISTORY OF 1920 SPORTS

The year of 1920 was a great one in the history of sports and it will
stand out conspicuously as the world's greatest achievements in sports
to date. 1 say this because:

First—The great International Yacht Race was held and won by
the American Yacht Resolute.

Second.—The world's championship in Tennis was won by Tilden and
Johnston of America and the Davis Cup was regained.

Third.—Man O'War, the greatest race horse that ever lived swept
the American tracks, winning over Sir Barton of Canada and so held
the championship honors for the Unmited States.

Fourth.—The world famous (Mympic Games that are held every four
vears took place and America again trinmphed, and,

Fifth.—Lasker, the chess champion of the world, gave the title to
Capablanca, the great Cuban chess player, and these two masters are at
this writing, plaving a close game for the world's championship., Samuel
Eyeschewski, the champion hoy chess player startled the world by his
wonderful playing. All of the above events will be described in detail
helow.

Record of Sports 1n General—It 1% far too long a story to give all
the sporting records that were made in 1920, but the list of leading
champions and championship events which follow shows those who and
which were accounted best.

{1} All Round Athlete—~Brutus Hamilton, of the University of Wis-
consin, was adjudged the champion all round athlete of the United States.

{2} Automobiling Racing.—Gaston Chevrolet, since killed, was the
leading motor car driver. In the Speedway Hace at the Indianapolis
track he drove a Monroe car 500 miles in 5 houwurs, 38 minutes and 32
seconds.

(3) Awiation—At Dayton, Ohio, Major R. 5. Schroeder, U5 A. made
a new altitude record when he piloted a LaPere biplane to a height of
36,030 feet, which is wmearly seven miles. The temperature at this height
15 6F degrees below (),

At Etamps, France, Licutenants Bossoutrol and Bernhard drove a
Farnham-Seoliath plane 1n a non-stop flight for 24 hours, 19 minutes and
7 seconds, thus breaking the world’s endurance tecord. At 5an Antonio,
Texas, Lieutenant John H. Wilson made a parachute jump from an
airplane when at a height of 19800 feet and landed nearly 10 miles from
where he left the airplane and so made a new world's parachute record.

At Mineola, Long lsland, Captain C. C. Mosley, U.5.A,, broke the
world's speed record with a Verville plane when he averaged 178 miles
an hour. He was awarded the Pulitzer Trophy, a classic figure holding
up an airplane, and $1500 in Liberty Bonds. Over 40 other airplanes
competed for the prizes and 28 finished the full 132 mile course.

{4) Baseball—The National League haseball pennant was won by
the Brooklyn team and the American League pennant was won by the
Cleveland team. [he World Series plaved by these two teams was won
by Cleveland who beat Brooklyn five out of seven games.

14
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Ty Cobb is the greatest all round baseball player. He has led the
American League for batting twelve times during the last fourteen years.
And he has led time and again in base-stealing. He is the {astest player
in baseball and 15 the manager of the Detroit Team.

"Babe" Ruth of the New York American League tcam made 54 home
runs which was a new home run record. Of his 54 baggers 37 were de-
livered by right handed pitchers and 17 came from southpaws. Of his
homers 29 were made at the Polo Grounds, N. Y, and the rest of them
were made when he was on the road.

(5) Basket Ball.—The Amateur Athletic Union championship games
were played at Atlanta, Ga., and there were 16 colleges and clubs entered.
The New York University team defeated the Kansas City team 45 to 22,
while the Rutgers College team won from the Detroit team 35 to 17.
In the final game New York University defeated Rutgers 49 (o 24,

(6) Bicycling.—Fred Taylor, of the New York Athletic Club, won
the National Amatcur bike sprint title at Newark, N. J., with 20 points.
Maurice Brocco and William Coburn won the 6 day bicycle race at
Madison Square Garden, N. Y.

(7} Billiards.—The amateur billiard tournament, Class A, was won
by Percy Collins, of Chicago; Class B by Julian Rice, N. Y.: Class C by
Sidney Russell, Brooklyn, and pocket billiards was won by Howard Shoe-
maker, N. ¥. The 181, 18.2 balkline billiard tournament was won hy
Willie Hoppe, of New York., The 3-cushion earous by John Davton,
Sedalia, Mo., and pocket billiards by Ralph Greenleaf, Wilmington, Del

Willie Hoppe is the greatest billiard wizard in the world. He began
playing when he was only 7 vears old and had to stand on a soap box
to make the shots, His success is due not only to his natural ability but
to his steady nerves and everlasting perseverance. While yvet a boy he
found that alcoholic drinks and tobacco were bad for his nerves so he
never used them. He never swears and no one has ever seen him lose
hizs temper. When he is playing a championship game he loses himself
completely in the three ivory balls on the green table. He would have
sutceeded in any line of business equally as well, and if you cultivate
his habits and qualities vou can too.

(8) Boxing.—Jack Dempsey, US A, is the professional heavyweight
champion of the world; Georges Carpentier, France, light middleweight;
Johnny Wilson, Boston, middleweight; Jack Button, N. Y., welterweight;
DBenny Leonard, N. Y., lightweight: Johnnv Kilbane, Cleveland, Ohio,
featherweight; Joe Lynch, N. Y. bantamweight; and Jimmy Wilde,
Wales, lyweight.

{9} Canceing.—Lco Friede of N. Y., won at Clavton, N. Y., the Na-
tional canoe sailing title making 6 miles in 1 hour, 5 minutes and 3
seconds.

(10} Chess.—The chess champion of the world is J. R. Capablanca,
of Havana, Cuba. The title was given to him by Dr, E. Lasker, of Berlin,
who held the championship for a quarter of a century. Much interest in
chess circles was aroused in this country by the appearance of Samuel
Ryeschewski, the 11 vear old boy champion of Poland. Out of his first
three public exhibitions when he played a total of 63 games, he won 51,
7 were draws and he lost 2 games.
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(117 Cross Country Running.—Fred Fuller, of Boston, was the
senior individual champion, and W. Ritola, of N. Y. was the junier
individual champion in the cross country run of the National Amateur
Association Union. Cornell won the International.

(12} Fencing—In the final round of the National Team champion-
ship the New York Athletic Club versus the Washington Army Fencer's
Club, the former won 5 bouts and the latter won 1.

(13) Football—The popularity of intercollegiate football continued
io increase lost season and the attendance and gate recempts i all parts
of the country broke all previous records. The Princeton University
football team won the championship according to popular opinion.

{14} Golf.—The past season was the most eventful one in this sport
for American goll champions went to England and to France to take
part and Britishers came over here to compete for the open and amateur
championships. On this side of the pond the open championship was
won by Ed. Ray, of England, at Inverness, Toledo, Ohio, while the
amateur championship was won by Charles (Chick) Evans, of Edgewater,
M, wha defeated Franecis Onimet, of Woodland, Ma=s. at Engineers,
Roslyn, Long lsland, by 7 to 6.

{(13) Gymnasties.—The National all-tound gyvmnastic title of the
United States was won by Joseph Oszy, of the N. Y. Athletic Club in the
National Amateur Association Union events at New York.

(1) Lawn Tennis.—William T. Tilden, 2nd, won the United States
championship event at Forest Hills, N. Y., when he defeated W. M.
Johnston, of San Francisco. Tilden also won the world's championship
at Wimbledon, England. With Johnston he won the Davis Cup for
America, taking 1t away from Australa,

Imagine a little, skinny fellow who weighs 120 pounds, a bundle of
nervous energy who drives a fast and furious ball and you will have a
mental picture of Johnston. If you could see him in action you would
know that however small a fellow is he has just az good a chance in
athletics as the big fellow. MNow take a look at Tilden; he is a tall,
lanky fellow, whose movements are well timed and he always has him-
gself well in hand.

The wonderful work of Tilden and Johnston show what years of
paticnce, practice and perseverance will do. They have played tennis
cver since they were bovs and they won owut because they never lost
their courage. S0 when you go into athletics or anvthing else do so
with the firm determunation that you are going to succeed and vou will

(17) Court Tennis.—The National professional championship was
won by Walter Kinsclla, and the National amateur championship by

Jay Goald.

{18) Racquets.—The World's professional title was won by Jack
Socutar, of New York and the National amateur championship by
Clarence C. Pell, of Tuxedo, N. Y.

{19) Motor Boating.—The International races for the world's cham-
pionship as typified by the Harmﬁwr::rth maotor boat trophy, took place
at Cowes, Isle of Wight, England. The United States motor hoat Miss
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America, won both racez. 5She also won the 1 mile championship trophy

onn Lake George, showing an average speed of 7073 miles per hour, . On
one trial she made 7785 miles per hour.

{203 Racing.—last scason was the greatest in many ways in the
history of the turf. Man oWar, the greatest horse of any age won 11
races and did not lose a race. He was proclaimed the champion hy
beating Sir Barton who had held the championship before him. The

leading jockey of the year was Jimmy Butwell who rode Man O'"War to
victory.

(21) Rowing.—The National amateur championship single was won
by J. B. Kelly in 7 minutes and 51 seconds at the National regatta held
at Worcester, Mass. The International professional championship was
won by Erncst Barry of England.

(22} Shooting.—The American amateur championship at single tar-
gets was won by F. 5 Wright of Buffalo, N. Y. The protessional cham-
pionship at singles was won by C. 5. Spencer, of 5t. Louis, Mo.

{21 Wrestling.—The champion professional wrestler 15 Ed. {Strang-
ler) Lewis, of Kentucky, and the National Amateur Association Union
heavyweight champion is Mat Pendleton, of New York.

(24) Swimming.—The champion swimmer is Norman Ross, oi
Brooklyn, N. Y.

(25) Yachting.—The history of the America’s Cup is this: In 1551
the Royal Yacht Club, of England, officred to the winner of a yacht race
to be sailed round the Isle of Wight, a course of 6 miles, a silver cham-
pronship cup. The race was won by the vacht America and the cup
became known as the America's Cup.

Shannon IV from Sir Thomas Lipton of Great Britain, was espec-
ially butlt for this race.

This was the fourth attempt of Sir Thomas to take the America's
Cup back home but as yet he has not succeeded. His great good humor,
and his exceeding irmness has made him beloved by all American sports-
men. e has too alwavs stood for clean athletics.

One of the America's opponents was the British schooner Aurora
which came in second. The time of the Ameriea was 10 hours and 34
minutes, and the Aurora came in nearly half an hour later. The Amer-
ica's Cup has been defended 13 times during the 68 vears that it has been
in this country. The last race was in July of 1920 when the American
vacht Resolute won three out of five races off Sandy Hook, N. Y., by
12 minutes and 45 scconds.

The Olympic Games.—The scventh revival of the Olympic Games was
held in Belgium during the spring and summer of last year. There were
more than 3 ditferent kinds of sports represented and the contests
opened in April and did not close until September. Five new world’s
records were made and of these the team for the United States secured
three so that it easily won first place. At the close it had 212 points to
its credit, the second place being won by Finland with 105 points. In
other words the United States has the greatest athletes in the world.



WORLD’S FAMOUS
ENGINEERING ACHIEVEMENTS

There are some men who can see further ahead than others. They
are inventors and engineers and those who became famous for their
waorks have constructive brams, sharp eves and hands that know how to
use tools, The instant they see a machine running or an operation
in progress they siit out 115 weak points and know how it could bhe
improved.,

It is to men of this caliber to whom the world owes its scientific atd
industrial development for they either seize on the old and make it work,
or do its work better, ar quicker or cheaper, or all of these at ane and
the same time, or else a new idea burns in their brains and they work
it paticntly out as Morse did the telegraph, Bell the telephone and
FEdison the phonograph.

And if vou will read the lives of the men who have made notable
additions to science, and especially to that great usceiul branch of it
which we call engineering, you will find that all of them liked to and did
use tools, when they were boys, amd pot together and built things that
surprised their elders.  This early work which they did in the spirit of
pure pleasure was of the greatest service to them when they grew Lo
manhood az for instance 1‘»’111 Stephenson and Fulten cach of whom
made every detail of their own models,

Hundreds of other men have had just as new and novel ideas but they
failed in their execution. For while t1n_1.-
could picture their improvements in their
minds cve they could not for the life of
them shape them in the concrete [(orm
hecausze they did not know how to use
tools. My advice, therefore, iz to start
now ta do and to make things with
tools, Why, way back there when 35Sir
[saaec Newton was a bov, and tools and
materials were scarce, he developed a
creat talent {or inventing and making
mechanical deviees. Sir Davy Brewster
who wrote a storyv of his life says:

"He had not long heen at school he-
fore he exhibited a taste for mechanical
imventions. With the aid of little saws,
hammers, and tools of all sorts he was
constantly  oceupied during  his  plav
hours in the construction of models of
known machines and amusing con-

SIR ISAAC NEWTON trivances.
1R
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“The most important pieces of mechanism which he thus constructed
were a windmill, . water clock and a carriage to bhe moved by the
person who sat in 1t. When a windmill was in the course of heing
erected near Grantham., 5ir Isaac drequently watched the operations of
the workmen and acguired such a thorough knowledee of its mechanism
that he completed a working mode]l of it which was 25 clean and carious
a piece of workmanship as the original.

“This model was frequently placed on top of the house in which he
lived and was put in motion by the action of the wind upon its sails.
In ealm weather, however, another mechanical agent was required anad
fo this purpose a mousc was put in requisition which went by the name
of miller.

“The water clock constructed by Sir Tsaae was a more useful picce of
mechanism than hig windmill, L owas made of wood amd resembled
pretty moch our commaon clocks and cloclk ccases, bat was less in osize,
being about 4 feet in height and of a proportionate breadth. There was
a dial plate at the top with figures of the hours. The index was turned
bw a piece of wood which cither fell or rose by water dropping.

“The mechanical carriage which Sir Tsaac invented was a four-wheeled
vehicle and was moved by a handle, or wince, by the person who sat in it.
Newton also introduced the flving of paper kites and constructed also
lanterns of crimpled paper, in which he placed a candle to light him to
schonl in the dark winter mornings, and n the dark nights he tied them
to the tails of his kites, in arder to terrify the country people who took
them for comets. Finally, when a young man, he made a telescope with
hiz own hands.”

. What Sir Davy said of Newton's inventiveness applies to all the great
imventors and engineers as the [ollowing outhnes: clearly show.

WATT AND THE STEAM ENGINE

The first of the great modern engimecring feats was the invention of
the steam engine, It was James Watt who made the slow, incflicient
steam engine of Newconnen the great prime mover as we know it todavy.

When qguite a small boy Waet's father gave him some carpenter’s
tools, With these the yvoungster showed much skill and ingenuity mak-
img aver his old toys and inventing new ones.  In those dayvs of hard
workers people thought Watt was an idler bot, while common labor did
not appeal to him, his mind was hard a2t work teyiog to solve the
mysterious power of steam,

A MNatural Philosophy® came into hizs hands when he was fifteen and
he read it through twice with diligence and care.  About this time he
alse made many chemical experiments anmd did them, not once, but many
times so that he could he sure he had made no mistake.  Avother of his
bhovhood achievements was an clectrical machine which he made with his
own hands and very often he would get a crowd of boyvs together and
give them some good “shocks™.

*Such a book is now called a Physics.
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So skillful was he with tools that he went to London and learned the
trade of instrument maker. After he had worked a yvear there he went
to Glasgow and set np a shop of his own., Trades in those days were
very jealously guarded and he wounld not have been able to make a
living had he not been appointed instrument maker to the university
there.

To add to his income he did surveving and it was while at this work
that he thought out the most important improvements he intended to
make in the sicam encme. As the eviinder of the MNewcommen engine
also acted as the condenser the piston moved very slowly so Watt de-
vised a condenser that was separate from the cyvlinder and this made it
possible for it to work faster. He also applicd the fywheel to the engine
so that its reciprocating motion was changed into rotary motion, and.
finally he invented the governor for regulating its speed, Besides these
great improvementis he made many smaller inventions. He had a won-

derful memory and he read everything that had a bearing on scicnece and
engineering.

STEPHENSON AND THE LOCOMOTIVE

George Stephenson was the first to apply the locomotive engine to
railways for passenger service and his famous Rocket fixed the design
of steam locomotives for all time.

As a boy Stephenson worked in a collery, as a coal mine is called,
and he was promoted 1o assistant fireman, hreman, brakesman and
finally, to engineer. A few years later he and two others were hired to
run the engines at the Killingworth pit and later, duc to his knowledge
of engines and skill as a machinist, he was made engine wright, which
15 the same as a master mechanic today.

The rdea of using the steam engine to haul the tramcars, instead of
harses, was uppermaost in the minds of the collier owners and Stephenson,
backed by Lord Ravensworth who knew of his ability as a designer and
mechanic, worked out the plans for a small locomotive and built it Tt
successiully hauled hight loads at a speed of about four miles an hour.

To make the boiler keep up steam better Stephenson invented the
air-blast, so that the used steam exbausted throurh the smoke stack
and thus pulled a blast of air through the fire box. This improvement
doubled the speed of the locomotive, Then came a competition in which
the hest locomaotive was to be used on the line hetween Liverpool and
Manchester,

Stephenson built his Rocket in which the piston was directly con-
nected to the drive wheels, 1t was the most successful of those it com-
peted against and ran away from them. Tt was chosen to ecarry both
passengers and freight on the new railway line and so the steam locome-

tive that had been a dream so Jong was now an actual fact due to the
genins of Stephenson,



World’s Famous Engineering Achievements 21

George Stephenson had one son whose name was Robert and he
became o grent bridze builder, He was also a thorough mechanic and
workod with his father when the latter was building the Rocket. Later
Kaohert became the enginees whoe built the London and Burmingham
Railway, the first railway toc run into Loidon.

FULTON AND THE STEAMBOAT

The mvention of the sieambaoat by Robert Fulton is one of the most
wontderind wnd gripping storics to he Tound o the history of men who dia
things, Like the steom engine of Waoatt aod the locomotive of Stephenson

he steamboatl of Fulton was not an absolutely new invention but like
the others Fulton was the man who puat
it meross the dividime e of experoment
and nade 1t a practical success,

Leke nearly all boys who had genius
IFuitvon's family were poor but as he
shaved muech talent for drawing he was
azle to raise sufficient funds to go to
Enzland at the ape of twenty-one to
i ]3. painting there under the great
Suterican artist, Benjamin West., But
scoreely had he reached England than
oo mind turned to invention and con-
paweering and one of his first jobs was
tv help the Duke of Bridgewater to
el a canal and to devise the locks
Toar ot

He next invented a rope making ma-
chime and a il for sawing marhle bat
his chicf concern was to apply stcam to
the propulsion of hoats and he stuck to

ROBERT FULTON this project for nearly fAfteen years al-
thouch he encountered the gpreatest of obstacles, Having finally perfected
plans he returned 1o _"ﬂ'n-:*l:n;_[ .aucl built the steamboat Clermont. It was
a memorable dav oo his-
tary when she was ready
for the trial trip.

The time set for her de-
parture was HEl ."L’IIHU.‘QE
maorning i 1Y, Passen-
gers had been honked from
MNew York City 1o Alhany
amgd they were 1o the hoatg
while a great erowd lined
the shore o see what they
:;hml'ld f-vc-{ "I]‘hr: chlirm?nt-.
wnler had been fired up
and all was in ].,_.I.|,:|i"r._.,._h|3| The Daparture of tlm “Clermont” on her

First Yoyage
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A blast from the whistle served notice that she was ready to go, her
engines were started and the first practical steamboat ever built moved
slowly off and up the river under her own power.

She reached Albany in due time and the ioventor of the Clermont
and her passengers landed withoot masbiap. Fulton's belicf in himself
and in steam navigation had at last been justificd and from that humble
beginning has grown the grecot fleel of steamships that now saill the
rivers, lalkes and seven scas of the ecarth,

WHITNEY AND THE COTTON GIN

Of course you have heard of Ell Whit-
ney and konow that he was the inventor
of the cotton gin. 1lle was born down
East, that is 1o say it New England, a
few years before the Revelutinoary War.
Now cven in those early davs a shop
withh tools of various sorts in i was o
necessary adjunct o every farm and
when the weather was such that work
counld not be done putside the farmer
and his sons made new things and
ineiided old ones,

It was in this way that Whitney while
a stmall boy learned to wse tools and he
very early showed a tremendous interest
in machinery. He was forever wanting
to know what made the wheels go round,
and in one instapce o hod out he took
his fathers big silver watch apart while
his father's Ivig silver watch apart while
the old gn:m!n:%mun was unconscious of ELl WHITNEY

the fact, at a Sunday meeting, Let it be
said to yonng Whitney's credit, and fort-
urzalely too for him, that he was able to
get all thie wheels hack and the watch to
ticking mervily again before his father
got back home. He was then only ten
years old.

When he was twelve hie made a fiddle
that was considered a very good instro-
ment. While he was vet a boy and the
Revolutionary War had cut off the trade
between FEegland and thiz countrv nails
; became o verv seavce article so Whitney
— = got busv and hammered them out by the

. gcore thergby pytting some money
The Cotton-Gin pocket, Y1 E ney in his
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1Tis invention of the cotton gin which separated the cotton {rom the
geed was his crowning achievement thounch he never made money out of
it for he had to constantly fight off infringers and the legal battles that
were raced impoverished hime Being an expert mechanician he finally
got a contract to make firearms for the government and out of which he

made a future,

MORSE AND THE TELEGRAFH

The iather ot Samucl Finley Breeze
Morse was o minister and the son
was nol of the mechanic tyvpe. But
he had far secing vision and he must
have been a goad student for he was
admitted to Yale college when he was
oot

While there he became especially
intercsicd in the experiments in chem-
istmv  and  natural philosophy and
from the latter Alorse learned about
electricity  and magnetism. One of
the famous cxperiments of the time
and for a good many vears after was
for the professor to have the students
join hands and give them a shock.

While Morse was interested in the
experiments he had long before de-
cided to become an artist for he had
great talent and partly paid his way

through college by painting minia-

SAMUEL F. B. MORSE tutes. On graduating from Yale he

abroad for twenty years.

went to Europe to study art and lived
Having become fa-

mous as a portrail painter during this time
e set =ail for his native land on the good
ship Sully.

During the long vovage the conversation
turned to many subjects. That of clectricity
came up and one of the passengers said he
had heard that clectrmicity will travel over a
long wire almost instantly. Morse replicd if
that was troe intelligence could be transmitted
by it to any ¢distance. He spent the remainder
of the trip in working out his electromagnetic
telegraph on paper of which his relay, printing
register and code of dots and dashes were
the chict parts.

As the apparatus was original Maorse could
not buy it and he had no money with which

Morse's First Telegraph
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to hire it made. As a bov he had learned a little about tools ard so he
set to waorle and buldt the instruments homseli,  Adter many disapnoint-
ments, hardships and rmidicule Congress fhnally appropriated $23000 so
that AMorse could put uvup a line between Washington and Balumore,
On May 24, 1844 the telegraph line was hnished, the frst message was
sent and Morse's victory was complete.

BELL AND THE TELEPHONE

Like Morse, Alexander Graham Bell the inventor of the telephone
was not o mechanw but he was a tar scoing investigator in the realm
ol physics and he was particulariy interested i that branch of 3t that
has to do with sound. That he liadd alility must be admitied for he

as able to get a position teaching clocution when he was only sixteen.

When he was twentv-one a friend who had translated Helmhalez's
great book on the Sensations of Tone showed Fell how the German
scientist kept tuwmng lorks vibrating continuowsly by means of electro-
magnets and by making several of them vibrate at the same time sounds
were set up that were very like the human voice. Bell's imagination
immediately formulated the idea of sending muesical notes over a wire
by electro-magncetism, and this he called a musical telegraph.

Sailing from England soon aiter, he made his home in Boston and
by means of visible speech he was very successtul in reaching deaf mutes
to talk., IHe made tracings of the haman voice 20 smoked glass and
found how sound waves affect the ear drum and beses of the ear. This
led him to conceive that by placing two thin disks of iren close to bwo
electro-magnets and connecting the latter by means of a wire circuit he
ought to be able to transmit and reproduce speech; that is when sonnd
waves struck the disk of one instrument it would se: up curtents in the
electro-magnet, these would be transmitted along the lae where they
waould affect the other electro-mapnet and which 1 forn. would make
the iron disk wvibrate like the first one and so reproduce the words
spoken at the other end.

To make an instrument that would perform thiz wonder was a mighty
hard job and at first onlyv grating sounds came forth bt by persevering
Bell finally succeeded in making a pair of instruments that actually
talked and the teleplione was invented., The Centennial Exposition had
just opened and Bell's new telenhone wos T:m!ﬂ[ch‘ exhitited there for
the first time. Emperor Dom Pedro of Brazil was the first to put the
receiver to his ear and Dell cocke into the transmitter at the other end
of the wire when the Emperor exelaimed, “My God it Talks!™

HOWE AND THE SEWING M ACHINE

It is a curious fact but none the less true that mmany of our greatest
inventors and engineers were br. aght wp not in machine shops, but on
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farms and Elias Howe the inventor of the Sewing Machine was one of
them.

If vou could have seen Howe when he was a hoy you would never have
guessed that he was to render huomanity a great service and win a large
fortune for himself for he was wundersized, had poor health and was
further haodicapped by a lame [oot.

Motwithstanding these drawbacks he
went to work for his father on the farm
and in the mill when he was eleven years
old. The mill interested him the most
for he hked 1o use the tools and study
the machinery, He =zonon showed con-
siderable skill with tucls and mended
furniture and dul other Like jobs. When
he was sixteen he went to Lowell, Mass.,
to worlk in the great mills, and there he
learned all ahout the various kinds of
machines that were used.

He married when he wae twenty and
one day while he was watrching his wife
sew he thought it would Ee possible to
make a machine that would Jdo i1t quicker.
S0 he set to work building one which
uscd a doulble pointed needle w}rithftll%e
eve in the middle; it was a fearfully

ELIAS HOWE crude machine but it satisfied him he
was on the right track., He then horrowed 3500 and inside of six months
he had completed a machine that wouald actually sew.

l.ike nearly every other early inventor he was very poor — so poor
that he had to borrow a suit of clothes in which to follow his wile to
her grave and after many hardships his sewing machine was hAoally put
on the market where it at once won success. Howe's nicome was
F200L000 a vear when he was only thirty-five and he was worth $2,000,000
before he was fAfty.

BESSEMER AND CHEAP STEEL

Iron was known o the ancients hut it was only twe centuries =go
that it began to be vsed cxtensively,  This was because Dud Duwisy
discovered that iron could he smelted with ordinary coal where up ta
that time 11 had been simelted with charcoal,

To convert iron into steel was a laborious and costly process antil
an easy and cheap wav to mafke it was found by Henry Bessemer in
1833, Bressemer was odie of those bovs, who are natural born mechanics
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and he would a deal rather turn things on a lathe than to play games
with the boys,

While he bhad not much schooling he possessed great inventive alality
and was a thorough investngator. Even as a boy he got the idea of
adding a little copper to ordimary type metal and this made the type
give a sharper impression and to last longer. He engraved rallers that
were used for embossing paper and finally, on examining the expensive
hand made German Dbronze powders with a microscope he decided he
could make them by machinery at a much lower cost, which he did and
waon a fortune.

Tt was while the Crimlan war was being raged that he designed an
clongated projectile but he found that the iron cannon then in use was
not strong enough to stand wvp under the strain of hring it. He then
tried to find a wav to make the iron stronger, At this time he was in
Paris and in this work he was encouraged by the Emperor Napoleon.
And he diud make cast iron that was better than any that had ever been

made bhefore, and {urther improvements led to his making malleable
iron and steel.

His great invention that was to make steel in large guantities and
nearly as cheap as iron itself consisted of forcing air through melted
crude iron. To do this he designed a converter which consisted of a
huge iron resort lined with fire-clay and hung on trunnions. The maolten
iron is poured into the retort and a blast of air is forced through it
from the bottom and this converts it into steel

McCORMICK AND THE REAPER

While Cyrus McCormick is usually eredited with the invention of the
reaper sotme writers claim that Obed Hussey invented it in 1833, The
truth of the matter 15 that Hussey invented the iron hogers which keep
the grain upright and the reciprocating kmife which cuts the stalks.

But from Hussev's mower to a practical farm reaper was a far ery
and it was the mechanical genius of McCormick that put it over the line
that made it a practical. success. Cyrus went to school when he could
but like other farmer’s boys he had to work most of the time, e was

a bhov who thought long and hard and when he tackled a job he stuck
to it for all he was worth.

When he was onlv fourteen he wanted a map of the world but naot
having the wherewithal to buy it he drew one that was surprisingly
aceurate, One day when he was about fifteen he started out to reap and
although he was a mighty worker, like his father he felt that there must
be an easier and quicker wav to reap than by hand and this 1E1:3L1g|‘lt
he kept firmly fixed in his mind. Like many other famous engincers
he took up surveving, he was then eighteen, and he made a surveying
instrument with his own hands, . .

The senior McCormack got the idea of making a reaping machine
some time before Cyrus was born, but when he built it it would not
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q.rurk.‘ He Epent several years on an improved reaper but the new one
likewise failed to work, and so after fifteen years of experimenting and
hard work he was forced to give the reaper up as a hopeless job.

When Cyrus was twenty-two he took the erude reaper his father had
built and by his mechanical ability and perseverance he developed it
into & machine that worked so well the first time he put it to the test
that he cut six acres of cats with it.

EDISON AND HIS INVENTIONS

The bovhood life of the greatest of all inventors, Thomas Alva Edison,
15 50 well known that 1 will only touch a few of the high spots of it
here and his inventions are so well known it will not be necessary to go
into details concerning them.

Edison was a born genius if ever there was one. His father was a
hard-working man and in poor circumstances. His mother gave him
what little education he had and his father tanght him the use of tools,
He was not a very popular boy among boys for his mind ran to science
and invention while theirs ran to fun.

When he was twelve he had
to get out and carn his own
living and so the first job he got
was on the Grand Trunk Railway
as a train boy. He was so suc-
cessful selling papers that he he-
lieved a paper printed on the
train would pay. Ile go permis-
sion to use a part of a smoking
car for his printing office and he
got enough tvpe from the Detroit
Fres l;ruaﬁ to print it seith, Tt
as the #frst newspaper in the £ ' . scop
‘worfld to be printed on a train e a R RRas XAl =
and, I believe, the only ane.

Then a telegraph operator whe liked him, taught him telegraphy and
Edizon made a munatuie telegraph set at a gunsmith's shop 1in Detroit.
It was complete in every detail, worked like a regular set and yet could
be placed on an envelope. It took him just three months of his spare
time to become a proficient operator. To bhe able to send and receive
messages was all right but Edison was a fellow who wanted to know
the cause why of things and so he began to experiment with electricity.

He put up a short telegraph line between his house and that of a
friend and then he wanted to find out if he could not use frictional
electricity to send messages with instead of a current irom a battery
so he connected up two big, black cats to the ling and generated the
juice by rubbing them. Edison became the fastest operator of his day
and there were a good many fast ones.
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His first real invention was an
automatic repeater, an instrument
by which tweo separate telegraph
lines could be connected together
and thus a message from ane cowid
be transferred to the other without
the aid of an operator. IHis next
invention was to setd two mes-
sages at the same time over a
sinple wire and in 189 he tcsted
the duplex telegraph as it was
called in actwual practice and it
worked to perfection,

Following the duplex he inven-
tedd 1he gquadruplex telegraph so
that four messages could be sent
at the same 1ime over the same
wire.  After having  successiolly
achieved this wonder he worked
out the ncandescent lamp and
system of lighting, and then {ol-
lowed the simplest and greatest of
all his inventions—the phonograph.
It was the electric light, though,
that made him a rich man. He has

taken out more than W patents. - THDMAE AL‘V’A EDIEQH

THE WRIGHT BROTHERS AND THE AIRPLANE

It was a toy that led the Wright Brothers, Wilbur and Orville, to
invent the airplanc. It came about this way, Their father was passing
a store one day and in the window he saw a little contrivance with a
propeller at each end and connected together with a2 rubber hand, a sign
on it said it was a flying machine.

Though their father was a bishop, he was always greatly mterested
in mechanics so he bonght the toy and took it home 1o his hovs. The
boys called it a bat and thought it was about the cleverest scheme that
had ever been invented for Ay it really did. New ihe bovs were quite
skillful with tools and could make anvthing thev liked within reason.
Some years after they had played with the bat they begnn to wonder
why a real full-sized Bying machine had not been built and they began
to make another bat only larger.
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As they grew into young manhood they began 1o work with bicyeles,
repaired and made them and invented a safety brake, Like nearly all
other inventors they were poor business men and so just managed to

WILBUR WRIGHT

keep things going. At that time, 1898,
Lilienthal, a German, was making ex-
periments with his glider in which he
was  hnally  killed. His s=pectacular
ghding fights and tragic death recreated
a dosire on the part of the Wrights to
build a real flying machine and [rom
that time on they read evervthing they
could find on the subject and at the
same time planoed and experimented.
First they buoilt a biplane glider, that
15 a plane like an airplane but without
the engine. This glider they took to the
sand-dunes of Kitty Hawk in Neorth
Carolina; at first they flew it hke a kite
and then, in turn, they got into the
glider and learned how to balance it in
the amr. In the fall of 1% they made
nearly a thousand flights, nor did they
let the figures of Simon Newcomb, the

great mathematician, whe proved conclu-
sively (to his own satisiaction) that no
heavier-than-the-air machine could sup-
port 1tself in the air, much less fly, deter
them.

Finally they put a gazoline engine in
their glider and fitted a pair of pro-
pellers to it. Then on the 17th day of
December, 1903, Wilbur Wright, took his
seat in the airplane, turned on the power
and made the first man flight in the
history of the world. His flight only
lasted 12 seconds buot o proved that
mechanical flizht was possible and that
the airplane was a realitv. They had
made the greatest of all inventions.

ORVILLE WRIGHT



HOW TO MAKE WORKING DRAWINGS
By A. Frederick Collins

One of the biggest mustakes that boys make — and many men too —
is to try to bwild a thing out of wood or metal without having drawn
a picture of it hrst.

What is more, the picture should be drawn te seale of the object yvou
intend to make, that 1s, 1t should be of the exact size, or smaller or
larger just as long as it 15 in proportion to the object you are going to
mare., Fimally you should mark all of the dimenswons — that 15, the
lengih, bieadih and thickness — on the pictuie and then vou can go
anead and do the work without any guessing as you go along.

Such a picture is called a working drawing and all you need to make
simple plans with ¢ a sheet of p=per, a ruler, a pencil, a rubber eraser,
a pair of dividers and a pair of compasses. To make accurate working
drawings, and this von ought to do, vou need in addition to the above
tools a drawing board, about 12 = 17 inches on the sides, a 30 degree
triangle, 5 or 6 inches long, a T square 20 inches long and half a dozen
thumb tacks.

' What the Tools are for

(M course, vou know what the paper,
pencil, rubber and rule are for but as the
other articles are not so common, [owill
bricfly deseribe them. The dividers consist
of a pair of legs hinged together at one end
aid whose other ends are pointed as shown
in Fig, 1, It is used to space off distances
and divide them into parts,

The compasses are like the dividers in
that thev have a pair of legs, but ditfferent
from the [atter, the free ends are blunt and
hollow so that a needle point can be hxed
i one and a pencil or a pen point in the
other. A pair iz shown in Fig. 2. Compasses
are used to Jdraw cireles and ares of circles.
The drawing board, see A, Fig. 3, has per-
fectly straight cdpges and cleats on the sides
or bottoms so that it won't warp. The end
edges and the side edges are at exact right
angles to ecach other so that the corners
AU square,

:I'hfr T Square, B, Fig. 3, is a long thin
strip of wood, which 12 called the blade, with
a short, thick strip, called the bead, fixed to
and at right angles with one end of it. To
Fig. 1 use it the blade is laid on the board with the

30
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head against the lelt hand edge. TIts use enables you to draw one or
more perfectly straight horizontal hines on the paper underneath it.

The triangle iz made of thin
waood, hard rubber, or celluloid,
as iz shown at C, Fig. 3. Two
of its edges are at right angles
to each other and its other and
long edge has a slope of 30
4 degrees. By laying one of the
¥ short edges on  the siraight
edge of the T, Square, as shown
at Fig. 4, you can drow a per-
fectly true vertical line orF a

; line having a 30 degree angle, or
Fig. 4 slant, and the purpose of which
I will describe presently,

Fig. 3

How to Make Simple Working Drawings

The frst kind of working drawings you should learn to make arc
called plans. These show the different sides, the top and bottom of the
object you intend to build, just as though you were looking directly at
vach from the center.

When you can draw the plans for a box and other simple objects
vou can then take up isometric (pronounced i-so-met’-ric) drawing which
shows the object as it will look when completed. From its name you
may think it is hard to learn and harder to do but, on the contrary,
it 15 very simple.



32 GILBERT BOY ENGINEERING

-----

TOP ad ™
3\

i

k!

=) - 1&

_____ ) ]
& 5" -+
.
S1DE EMD
Fig. 5

How to Make Plan Drawings

The best object to draw the plans for first is a box, because it is the
easiest and the moment you get the knack of it you can draw plans
for things that are much more complicated.

Now, as you well know, a box has four sides, a top and a bottom. 1f
the box is longer than it is wide the ends will be of the same size, the
sides will be of the same size and the top and the bottom will be of the
same size, hence, you only need to draw one side, one end and the top
as shown in Fig. 7. Of course, vou know in your mind how large you
want the box to be and so you draw the end, side aﬂd 1op to scale. That
is, if you want the box 3 inches high,
4 wmches wide and 6 inches long you can
draw vour plans to this sige, or you can
draw them half, or gquarter size when
they will atill be to scale.

When you have the end, side and top
drawn, put in the dimensions which you
do by drawing double pointed arrows
across the plan views and marking in
the measurements,
all of which are also
shown in Fig.5. From
the plans thus made
vou can get a pretty
good idea of whether
the box will ook the
way you want it to

VEMTICAL LINL

rQRIZONTAL LINE

Fig. 6
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look when you have made it in
wood or metal. Moreover, what-
ever changes vou want to malke
yvou can make in the plans much
easier than in the object itself

How to Make Isometric Perspective Drawings

An isometric drawing gives a perspective view of an object, that is,
it makes it stand out in relief, but it is not true perspective for there
are no vanishing points. But an 1sometric drawing will show you exactly
how the object itself will look when it is done and this 15 a decided
advantage over plan views In some cases. As a matter of fact you
should make the plan views first and next an isometric picture of it and
then when you begin to fashion the object in wood or metal you will
know exacty what you are about.

_To make an isometric drawing begin by drawing a horizental line
with your T square well down on the paper; then draw a vertical line n
the middle of it and two 30 degree lines, one on either side of it, starting

at the point where the vertical line intersects the horizontal line, as
shown in Fig. 6,

' i
THE I30METRIC CLLIPSE HOW THE IS0METRIC ELLIP3L 15 w3tD

Fig. 8
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Now at whatever height you want the box draw two more 30 degree
lines parallel with the first two, and whatever width and length you want
the box draw two more M) degree lines parallel with the last twao. All
vou have to do now to complete the box is to draw a vertical line, paral-
fel with the first vertical line, at the corners of the top, and prestol
The box stands out in relief just as it will look when it is done, nearly,
as shown in Fig. 7.

How to Draw Isometric Circles

In drawing some objects such as a wheel or a cylinder. you cannot
show them in an isometric drawing as true circles for it 15 in perspective
and hence, a circle is scen as an cllipse. In this case, however, you can
use an ellipse of a given proportion no matter how small or how large
you have to make it.

All you need to do to draw such an ellipse is to make its minor axis,
that i1s its greatest width, $§ inch and its major axis, or greatest length
1 inch, as shown in Fig. 8. If vou want the ecllipse smaller or larger
stick to the proportions of 5§ inch and 1 inch, by which I mean you can
make it 5/16 inch wide and 14 inch long, or 114 inches wide and 2 inches
long, ete. These proportions will give you an ellipse that will be suffi-

ciently close to the proper form so that you can picture anything having
a circular figure,

About the Materials and Tools You Use

Drawing Paper. You can use any kind of paper to draw on but for
ordinary pencil drawings manilla paper is good and it is also cheap.
If ¥you are going to make a drawing to keep yon aught to get what 1s
called Whatmans' cold pressed paper {you can buy it at Kueffel & Essers,
Fulton Street, New York City, or of any dealer in drawing materials)
and especially so if you intend to ink it in.

Thumb Tacks. These are thin, short, sharp tacks with large fat heads
so that you can push them into the drawing board by merely pressing on
them with your thumb. In putting a sheet of paper on the board push
a thumb tack through the upper left hand corner of it, then draw the
paper tight and push a tack in the lower left hand corner; this done put
a tack in cach of the other corners. Thumb tacks are also easy to pull
ocut of the board.

Lead Pencils. Pencils are of varving degrees of hardness and show
to how hard, they are stamped with the letter H and sometimes with a
figure. Thus HHHH aor 4H, i5 a fairly hard pencil and it is a good one,
for you to use, especially if you do not intend to ink in the drawing.

Erasers. Use a soft rubber for rubbing out lines and sponge rubber,
or art gum, for cleaning them.
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Drawing Ink. India ink is always used for inking in drawings because
it is thicker than writing and it makes a perfectly opague black line.
You can buy a stick of India ink and rub it up in a saucer with a hLittle
water as you nced it. Or better you can buy it ready mixed and this
I advise you to do. Higgins® prepared India ink is good.

How to Ink in Your Drawings

To merely make a drawing that you can work from, you only need
to pencil in the lines, bot f yvou want to keep it vou must ink them imn,
that is go over the pencil lines with Londia ink.

)

Drawing Pens. For this work you cannot use a common pen
because it isn't of the right shape. The pen for mechanical
drawing s enticely different from an ordinary writing pen.

For imking in straight lines with a rule or a scale, a ruling
pen s used, see Fig. 9. A ruling pen has two steel blades that
are fixed at the top and which are parallel when no pressure
is applied to them. They are, however, joined together with a
screw adjustment so that they can be brourht close together
and this permits vou to make lines of whatever width vou want,

To draw circles whose diameters are over half an inch you
can use a drawing pencil or pen peint that can be slipped into
the hollow leg of vour compasses. The way to use a pair of
compasses 15 shown in Fie. 2. But if vou want to draw circles
that are very small, that is anvthing less than 4 inch in diame-
ter, vou must use a bew pen, Fig. 10, that is a pair of little com-
passcs whose legs are connected at the top, not with a joint
but with a picce of stiff spring steel: then, too, like the raling
pen, there is a secrew adjustment by which you can screw the
legs closer together or by unscrewing the nut the spring pushes
the legs tarther apart,

How to Fill the Pen. If vou rub up vour own India

|| s Gacs pETWEEN ink, dip an ordinary steel pen into it and then touch
[{| + eLARES the inside of vour drawing pen with it when the ink

will fill it. When you buy a bottle of prepared India
ink vou will find a pointed quill iixed to the bottom of
the cork and it is easv to fll the pen with it. After

Fig. 9 vou are all through inking in vour drawing wipe the

ink from the pen clean as the acid in it tends to rust
the steel

The Use of Scales

A seale is a rule that 15 marked off inlo inches and fractions of an
inch, so a rule is also usually a scale. A very convenient kind is the
triangular scale. It is not only much easier to use than a rule or flat
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scale, but it is graduated so that you c.a.n_ﬂnlarge or reduce drawings
without having to bgure out the proportions for each measuremcnt.
You should by all means get one and learn to use it.

Line Shading
In explaining how to draw plans and in perspective I
did not say anthing about shading. Now ncarly all pictures

can be made to stand out much better if they are shaded,

and this is particularly‘ true of cylinders, especially if the
ends are shown as straight lines.

The principle of shading cylinders is shown in Fig. 11, as
well as the cffect it produces. To shade a eylinder you do
not need to draw the end of it and space it off as at A,
Fig. 11, but just draw a lot of parallel lines making them
vety closc at the sides and gradually getting them farther
apart as they approach the middle.

Fig. 10

How to Make a Tracing

To make a tracing you need only to pencil the lines on the paper.
Then lay over it a sheet of tracing cloth or tracing paper (tracing paper
is very cheap as against tracing cloth and will serve your purpose just
as well) and fasten them to your drawing beoard with thumb tacks.
As both tracing cloth and tracing paper arc transparent the drawing

shows through them and all you have to do is to follow the lines with
youtr pen.

You will ind that one side of both the cloth and the paper is smooth
and the other side is dull and vyou can use either side but it is easier

to draw on the dull side. Draughtsmen however, usvally prefer the
smoath side. Before you

begin to make the trac-
ing rub the surface of
the cloth or paper with
some powdered chalk
and then wipe it off
with a soft cloth. This
will prevent the ink
from runming or blot-
ting. A

How to Make Blue Prints

If you want one or more copies of your drawing all you have to
do is to make, or have made, some blueprints of it. The paper that is
used for making the prints is called blue-paper and you can get it at

Fig. 1%
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any photographic supply house or where drawing tocols are sold.

You must also have a photographic printing frame. Put a clean sheet
of glass in it, then lay your tracing with the inked in lines uppermost,
next the sheet of blue paper with the coated side down on this, and
spring back imto place. Now set it where the sun will shine on it. After
a few minutes take the blue paper out, let the water run on it, or soak
it in clean water, until all of the lines are white and hang it up to dry.

This iz all there is to it and you will have a print that 15 deep blue,
except where the ink lines prevented the sun from acting on it and these
will be a clear white,

A Word About Lettering

To complete a working drawing it 15 necessary to matrk in the dimen-
gions and sometimes the nameszs of the different parts, as well as your
own name at the bottom. Unless this is done neatly the drawing,
however well done, will look bad.

Some hoys have a natural knack for lettering well but others find
it 2 hard thing to do. To explain how to do lettering takes considerable
space which I haven't got in this article. But get your drawing material
all together and in another number of Toy Tips 1 will tell you how
to learn to letter in the easiest way.




THE THEORY OF WIRELESS
By A. Frederick Collins

The first experiments that had a bearing on wireless telasgraphy or
radio-telegraphy as it is now generally called, were made by Huggens,
a Dutch philosopher, who explained in 1678 the action of light by waves
in what he termed the ether.

There the matter rested in-so-far as radio-ilelegraphy was concerned
until 1840 when Henry, an American Scientist discovered that the dis-
charge ofi a Leyden jar* set up oscillating electric currenta. The exact
nature of the oscillating current discharge was explained twelve vears

later by Lord Kelvin a British physicist. METAL PLATE
Then, in 1865, Maxwell, a British f/ \

mathematician, worked out the 4 i ?"’LL&

theory that the hight waves of Hug- i F

gens  were  electric and magnetic
forces which were set up in, and SPARK GAP
transmitted by and thruug"h the ether

and hence, these waves were called =rF =]
electro-magnetic waves. Since light |
waves are set up by the wibrations =
toscillations) of electric charges of Fig. 1

a flame, Fitzgerald, an Irish investigator, reasoned in 1883 that the
ascitlating currents of a Leyden jar, or other condenser set up electro
magnetic waves in a like manner,

The hArst actwal experiment which proved that this was true was made
Ly Hertz, a German cxperimentalist, who not only showed that the
discharge of a condenzer actually set up electro-magnetic waves or
electric waves, as he called them for short, but how to detect them at
a distance, and, also that they were in all respects exactly like light
waves but could not be seen as they were far too long,

Hertz's apparatus for producing electric waves consisted of a pair

of metal plates connected hy brass rods to the spark-balls as shown in
{Fig. 1) and this he called an oscillator. To this ascillator,

s which is really a kind of condenser, an induction coil was

< RIMG conntected in order to charge it with high pressure electri-
city. When the oscillator is charged it breaks down the air-

i gap and streams of sparks All it, and this gives rise to
EH;T;G‘;" oscillating current, that is currents which surge from one

*These are offen called wireless woves and radio-wapes.

38
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plate to the other, several million times a second. In turn these oscilla-
tions send out electric waves in every direction through the ether.

To detect the waves Hertz used a BRASS PLATE —
wire ring with a very small air-gap / -
in it as shown in Fig. 2. On holding ¥ %-A>aTubt

METAL FILINGS

the ring detector or resonator as he
called it, a few feet away irom the
oscillator which was sending out the
waves little sparks would fiill the air-
gap. This was the Arst apparatus ever B LY
made which would produce and send BATTERY CALUANQRIEYE R
out electric waves at the operator’s Fig 3
will and which could receive and malke their presence known at a distance.
Then, in 1890, Brauly a French physicist devised a very much more
sensative detector than the Hertz ring. This consisted of a tube with
metal filings in it and on which the pressure could be adjusted. Brauly
called this detector a radio-conductor and which later on was called a
coberer. It was connected in between two metal plates with a battery
and galvanometer shunted around it as shown in Fig. L

Now when electric waves sent out by a Hertz oscillator impinged
upon the plates of the Brauly receiver, they set up oscillating currents
in it and these surged forth and back through the filings and covered
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them, that is the filings were drawn together which lowered the resistance
so that the current from the battery could flow through the detector
when it would move the galvanometer needle,

Popoff, a Russian meteorologist, made the next improvement in 1895,
when he connected one side of a Brauly coherer with a metal rod that
projected inte the air and the other side with the ground., Shunted
around the detector was a relay which worked
an electric bell. This receiver was used by

———— FPopoff to indicate electrical storms which
—®®* T  might be far below the horizon and whose

TRANSUTTIMNG AMNTENMA

L lightning discharges sent out long electric
ol waves,
-0 LS This was the state of the art when Marconi
: _.‘.:-'.':;_.-"":..f"'dmll an Italian student and a mere boy made and
' -':;'e__;"::,a—} ;' used the first complete apparatus for radio-
1 "_.:_,,':*'{' o~ . telegraphy, or wireless telegraphy as it was
|7, el o7y then called and is still called so in England.
]1- "'"___'-—"J-_,-f”,“l ; His transmitter consisted of an antenna, or
“'_f.__‘_..'* ‘:;_'..-"r.’ / wire sppported wvertically inm the air and a
|- 7 4 ground connected to opposite sides of the
T ' - spark-gap of an induction coil. His receiver
L se—f——  was very much like Popofl's, but he added am
HE:':EWINEW automatic Morse register to it which printed

Fig. 6 the incoming signals on a paper tape.
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What the Ether Is

There is no such thing as a vacuum, for all space iz flled with a form
of matter so high in the scale that we can neither sense it nor have we
any instruments sensitive enough to detect its presence, and it is this
that we call the sther.

Sir Oliver Lodge, the great British scientist has said that the ether
may be made up of negative and positive electricity and that thereiore
when it is sheared® negative and positive electricity is produced. What-
ever it may be it is a continuous substance which when set into vibration
produces light and other electric waves that travel through it at a
velocity of 186,000 miles a second.

How Electric Waves are Sent Out and Received

I you throw a stone into a pool of water as shown in Fig. 4
at A it will send out circular waves in all directions on its sur-
face and if you have previously placed a clip on the water at

B when the waves strike it iz will move up and

1 down. Here then you have an analoguwe of a radio
telégraph system, A being the transmitter and B
My the receiver.

But in a real radio transmitter the electric oscil-

=~ lationg surge to the top of the free end of the

w;uur_h;“msm"mﬁ sey antenna, then down to the ground and forth and

Fig. 7 back until they die out just as a pendulum swings

to and fro until it comes to rest. A swinging pendulum and a train of
electric oscillations are represented in Fig. 5.

When the oscillations surge through
the antenna they set up electric waves In
th ether as shown on the cross sectign

diagram Fig. 6. The electric waves spread "
out in circles from the antenma just as l !'
water waves do from around the stone, ' T

growing ever larger, getting higher and
higher and weaker and weaker the far-
ther they get from the antenna.

As the electric waves are circular they TUNCD TRANSHITTING SET
will strike the antenna of a distant sta- Fig. &

*Any means which separaics the negative electricity from the pogitive shears
the ether,
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tion whatever its direction may be; and
when the waves do inpinge on the an-
tenna of a receiving station, see Fig, 6,
their energy is changed into oscillating AERLAL
clectric currents just lLike those of the
sending antenna that ennitted them, but
with this difference, they are very weak.
As the oscillations surge through the
detector, they act on the magnets of
the head phones and make them buzz
out their signals.

The Apparatus of a Simple OETECTOR % PHONES
Sending Station

A simple szending set of the ecarly
Marconi type 15 shown in Fig.7. It con-
sists ol (1) a battery of 6 or 8 dry cells,
(2} a telegraph key, (3} an induction enil,
4} a spark-gap, (5} an antenna and (6
S 2 == crounp

The induction coil, or spark coil as it
i5 often called, 15 formed of a coil of thick
wire; called the primary <oil, wound on
a soft iron core, and a coil of fine wire wound on the secondary coil
It iz also fitted with an interruptor which rapidly makes and breaks the
primary current. The battery, which gives a low voltage current, 15 con-
nected with the key, the interruptor and the primary coil, while the
terminals of the secondary coil are connected with the balls of the spark-
gap and these in turn to the antenna and ground.

How the Simple Sender Works

When the key 15 closed the low voltage,
direct current from the battery Hows thrn
the interruptor and the primary coil. The
interruptor breaks up the direct current into
an intermittant direct current and thiz sets
up high voltage alternating currents in the
secondary coil

Fig. 9
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These latter currents change the antenna and the ground to the op-
posite signs, that is when one is positively changed the other is nega-
tively changed. When the changes are great enough they break down
the air in the gap between the balls and the two changes rush together
to equalize the pressure and so set up current of high frequency that

oscillates up and down the antenna when electric waves are sent out
as I have previously explained.

This kind of a sending apparatus can send out only waves of onc

length and it cannot be tuned, hence its use 15 not permatted by the
Government.

POSITIVE

[ ] B " F [ [
R A T ;
Ao S % x b

NEGA.TWE PART OF OSCILLATION CLFT CFF

JANANANANA

Fig. 11
The Apparatus of a Tuned Sending Station

As for the simple sending station the apparatus for a tuned sending
station consists of (1} a source of low vaoltage currvent and this can he
cither {a) a direct current from a battery or service wires, or (b) an
alternating current from service wires, {2) a telegraph key, (3} an in-
duction coil, or an alternating current transformer, (1) a spark-gap,
{5) a condenser, (6} an oscillation transformer, which is a tuning coil,
{7} an antenna and (&) a ground, all of which are shown in Fig. 8,

The altermating current transformer is made like an induction coil
only it has no interruptor and hence it must be connected with the
alternating current service lines, The secondary terminals of the trans-
former are connected with the spark gap. The closed oscillation circuit
iz formed of the spark gap, the condenser and the primary coil of the
oscillation transformer, while the open oscillation circuit iz made up of

the secondary coil of the oscillation transformer as is also shown
in Fig. 2.
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How A Tuned Sender Works

Up to the point
where the second-
ary terminals are
connected with [ J'ui JI H| |

DIAPHRAGM —
the spark gap the MAGNET il

induction coil or
alternating cur-
rent transiormer, rrernned
the action of the Fig. 12

tuned sender is exactly like that of the simple sender described above.
In the tuncd sender the high voltage alternating current developed in
the secondary coil of the induction coil, or alternating current trans-
former, changes the condenser of the closed oscillation circuit and when
the change is great enough it breaks down the air of the gap and it is
filled with sparks.

VARIABLE CONDENSER The electric _n:!mngc having
AL BIAL F been released it becomes an
ok i A oscillating current and as

these surge forth and back
SLEERDARY prrecron Er'ﬂ"ﬂ' through the primary coil of
the oscillation transiormer
some of its energy is trans-

GROUND = ferred by induction* to the

Fig. 13 secondary coil of the oscil-
lation circuit; this sets up oscillating currents i the open circuit, the
chief part of which 15 the antenna and this radiates the energy of the
oscillations in the form of electric waves.

The closed circoit can be tuned, that is made to set up oscillating
currents of whatever irequency you want, within limits, by varying the
number of plates of the condenser and the number of turns of wire in
the primary coil of the oscillation transformer, while the open, or
antenna circuit can be tuned to the c¢lose circuit by varving the number
of turns of wire of the secondary coil of the oscillation transformer.

The wave length that an amateur can uvse must not be more than
2000 meterst, commercial stations operate on from 300 to 600 meter

FRIALRY

*To learn about induction read any text books on physics.
T1 Meter = 39.37 inches, or approximately 314 feet,
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lengths; a few stations use wave lengths of 1000 to 1500 meters while
the g Government station at Arlington, Virginia sends out its mes-
sages on a wave length of 2500 meters.

The Apparatus of a Simple Receiving Station

A receiving sct in its simplest form is shown in Fig. 9. It consists
of only four parts and these are (1) a detector, (2) a pair of head phones,
{3} an antenna and (4) a ground.

The simplest detector is formed of a piece of some kind of crystal
about the size of a pea. Silicon, carborundum, galena are some of the
many ctystals used for detectors. The erystal is held in a fixed position
while the point of a fine wire wheh s attached to an adjusting screw
makes contact with the crystal as shown in Fig. 10, The head phone
is made like an ordinary telephone receiver but the magnet is wound
with hner wire and the diaphram is thinner which makes it very much
more sensative,

= W
— Y g
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How the Simple Receiver Works

When the electric waves from a distant sending antenna strike the
receiving antenna they are changed into electric oscillations which surge
forth and back from the irce end to the ground. As the crystal detector
is connected in between the antenna and the ground the ascillations
must pass from the wire paint to the crystal and the other way about.

The curve shown at A 1 Fig. 11 represenis the oscillations as they
are set up in the antenna. Now a crystal has the peculiar praperty of
allowing the positive part of an electric oscillation to flow through it
more ecasily than 1t does the negative part of it; the resylt is that it
then becomes an intermittent direct current as shown at B and this flows
through and energizes the head phones.

The reason that an oscillating current will not act on the head phones
until it is rectified as it is called, 15 because the iron core of the phone
magnet cannot magnetize and de-magnetize anywhere nearly as rapidly
as the current oscillates and this makes the iron core choke off the
oscillations. But where the positive part of an qs:illating'curr&rlt anly
flows through the coils of the phone magnet it acts just like an ordinary
direct current, The magnet makes the diaphram vibrate, see Fig. 12,
which sts up waves in the air and when these strike the drum of the
ear they set up the sensation of sound nad we hear the signals.

The Apparatus of a Tuned Receiving Station

As in the simple receiving station the apparatns for a tuned receiving
station consists of (1) the antenna, (2} the ground, {3) the detector, and
{4) the head phones. It has in addition (3} an oscillating transformer,
which is a tuning coil, and 15 commanly called a loose coupler and (6)
a condanser.

The primary coil of the loose coupler 15 connected in between the
antenna and the ground and this forms the open oscillation circuit. The
secondary coil of the loose coupler, the small variable condenser and the
detector is connected rogether and these form the closed oscillation
cireuit, while the head phones are shunted around the detector all of
which iz shown in Fig. 13.
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How the Tuned Receiving Apparatus Works

When the electric waves from the distant sending antenna strike the
receiving antenna they are changed into electric oscillations as before
described. As the oscillations surge from the free end of the antenna,
through the primary coil of the loose coupler, to the ground their energy
iz transferred by induction irom the primiary to the secondary coil of
the closed circuit; there the current oscillates through the condenser
and the detector, which latter rectifies 1t when i1t acts on the head phones.

As the turns of the primary and secondary coils of the loose coupler
can be cut in and out and as the condenser is variable, it i5 not only easy
to tume the open and closed circuits te each other but to tune the
receiving station to the sending station.

About the Antenna

Very few amateur stations have antennae which are under 100 feet
in height. For ordinary works an antenna 50 feet high will give you
very good results. The length of an antenna for amateur work can be
anywhere from J) to 200 fcet long.

One wire can be used for the antenna but three or four are better
and these should be spaced about 2 feet apart. Tts length will very
largely depend on the conditions where it is to be put up. You can often
stretch the wires between houses, or from a housze to a tree: these sup-
ports lacking you will have to erect a mast as shown in Fig. 11.




CHEMISTRY EXPERIMENTS
AND HOW TO PERFORM THEM

Boys, do you realize that, today, this country is entering upon a new
era in its history? Until within the last six or seven vears or the time
of the great World War the mnportance and significance of Chemistry
to a nation was not fully known. Many of the nations before the war
were content with importing some of the most, important materials of
cveryday life, such as dyestuffs, drugs, glassware, rubber, copper, plat-
inum, nitrates for fertilizers and explosives, etc. During the course of
the war many of these materials were suddenly found wanting by the
diffcrent nations, The result of this embargo or shutting off of these
materials was the manufacture of these materials at home and the great-
est hoom that Chemistry has ever known., The different nations realized
that to be victorious they must cultivate their own resources to the limit.
The effect of the war upon the development of the Chemical industry in
this country has been exceedingly remarkable. Some of the materials
mentioned above and which were almost entirely imported into this
country before the war from foreign countrics are now being manufac-
tured here and produced in very fine quality. To cite a specific case, we
might consider that of the manufacture of dyestuffs. efore the war
Germany was the master of this wonderful industry and most of the
world was dependent upon her for dyestuffs. You probably experienced
difficulty during the early days of the war in obtaining clothing—certain
colors of which were fast and did not run. Today we are in a different
position. Millions of dollars are invested in this wonderiul industry in
the United States and dyes are being made which are in some cases
supetrior to those being made in Germany. The fact that Germany had
developed her dye industry so tremendously is what enabled her to be
50 well prepared for and to carry on the war. Dye factories contain much
of the necessary equipment and chemicals for the manufacture of explo-
sives and poisonous gases. It is for this reason and the fact that
Germany was able to find substitutes for cotton, copper, wool, rubber
and other essential materials that she was able to prolong the war, You
can readily see, therefore, that it was the chemists of Germany who
were able to save her from an eatly disastrous defeat. The fact that
these chemists were able to keep Germany on her feet so long during the
war has made the world realize the importance of this wonderful science.

The future prosperity and peace of the world depend upon the atti-
tude taken by the allied nations as regards the development and pro-
tection of their chemical and allied industries. Are we going to allow
ourselves to drift back into the position we held hefore the war or shall
we benefit by our mistakes and therchy gnarantee health, peace and
prosperity to our people in the future? "We are entering upon a very
important erisis. Do you realize that today—right now—=Germany is
mobilizing her industrial forces and will he ready when the time is ripe
to unload her materials on foreign markets at a cost which would send
our factories to the wall? By so doing she might regain trade supremacy
and be in a position to again threaten the peace of the world. In order

48
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to prevent a recurrence of such misfortunes it 1s esséntial that the
nations protect themselves. This can be done by encouraging and fos-
tering chemucal research. The general public must help in supporting
great chemical research laboratories of universities and technical schools
and 1t is very essential that manufacturers co-operate m cvery way in
the commercial development of research. Lastly, our industries must be
protected by a tariff on imports. It is up to Congress to take sufficient
measures to keep our industries intact and thereby establish our inde-
pendence of any unscrupulous nation,

Aside from what has just been said, it 15 very important that every
one know something about chemistry because of the fact that chemical
phenamicna or chemical reactions are taking place around us every day.
The changes that take place in salts, minerals, in the ground in our felds,
the transformation of some of the constituents of the air into food pro-
ducts such as corn, wheat, potatoes, ete., the transformation of ores from
the gmuud into steel and alloys for ships, buildings, bridges, guns, ectc,
arc Just a few of some of the important chemical changes which are
constantly brought about around us. Besides there are different chemical
phenomena, all life itself i1s daily undergoing a series of chemical changes
ot reactions. From our birth to our death we are constantly undergoing
changes which are chemical in nature. A knowledge of some of the
fundamental things of chemistry as pertaining to the body, would often
save many of the average layvmen untold suffering and probably life
itzelf. The death-rate of the Tnited States Army, doue to sickness and
disease during the last war was far below that of the Civil War, This is
because of the remarkable advancement that chemistry has made in the
science of medicine. In fact chemistry enters into all branches of science
either directly or indircctly,

Until recently chemistry had been regarded by the average person as
a dangerous science, Many people thought that it consisted chiefly in
the mixing of certain dangerous substances which nine times out of ten
resulted in an explosion, As the average person was able to acquire
more and more knowledge about chemistry he hegan to realize that
chemistry was really one of the most important sciences with its sound
fundamentals, principles and laws. As he inguired and delved more and
more into the subject, he began to see its relationship and application to
cvery day life until today chemistry is regarded as one of the most im-
portant and fundamental of all sciences. Tt is alse due to this awaken-
g on the part of the common people that chemistry is making such
marked advances in this country.

Chemistry may be defined as that hranch of science which has for its
object the accurate investigation of all changes in the identity of sub-
stances, and the laws, causes and effects of such changes. When we
speak of chemistry we include a very broad ficld. Chemistry proper may
be divided into two branches, namely inorganic chemistry or the chem-
istry of the elements and organic chemistry or the chemistry of plant
and animal life.
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The number of elements that comprise the inorganic group is in the
neighborhood of 85 Most of these elements are obtained from the
earth's crust and occur there either in the free state, such as copper, gold,
gilver and platinum, or in the combined state, such as pyrites (iron sul-
phide), galena (lead sulphide), chalcocite (copper sulphide), and halite
{sodium chloride). These substances as they occur in the earth are
known as minerals and that branch of chemistry which has to do with
the study of these minerals is called mineralogy. The extraction of
metals from thes¢ minerals comprises another feld of chemistry known
as metallurgy. Physical chemistry deals with the accurate study of the
relations betwecn chemical and physical properties and phenomena.

Organic chemistry on the other hand, has to do omainly with the
chemistry of the carbon compounds and many of these compounds have
been built up or produced symthetically in the laboratory. As a matter
of fact over 100000 carbon compounds are now known although manwy
have no commercial importance. Physiclogical chemistry iz that hranch
of chemistry which deals with the study of the chemical processes or
transformations taking place in the body.

Chemistry has often been called a fascinating science, and with much
truth, for it surely affords more recreation than any other. The averape
boy working in his home laboratory, no doubt, derives more pleasure
from entertaining his friends with experiments in “chemical magic” than
he does from any other part of his laboratory work. Thiz is probably
because such demonstrations are very mysterious to the uninitiated and,
therefore, afford a never failing socurce of amusement, both for the
demonstrator and his audience,

Some boys are not successiul in their demonstrations of “tricks"™ in
chemical magic and this is due without doubt, to the manner in which
the experiments are performed or presented. In order to be supcessiul
as a conjuror in chemical stagecraft it is guite essential to be scientific
in your method of procedure. That is, it is important not to work in a
hap-hazard fashion. Many boys fail at the start because they are un-
scientific or “careless” in their methods of manmpulation. Cultivate the
habit of carrying out the details of your experiments accurately and of
knowing at all tintes what you are doing. ese things will have a lot
to do with the impression you make upon vour friends.

_A very interesting and important field of chemistry is that known as
mineralogy. Minerals are those materials that make up the bulk of the
earth’s crust and are called inorganic materials because they have not
been made by any of the processes of life. A mineral may be described
as a naturally occurring substance of definite and uniform chemical
compaesition and of characteristic physical properties. Mineralogy_ is
that branch of science which has for its obiect the accurate investigation
of these naturallv occurring products as regards their physical and chem-
ical properties, their economic importance and their uses in the arts.

_ The question which naturally comes np in every boy’s mind is, “What
is the value of the science of mineralogy; how can it be shown to be
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important not only as a branch of science but important economically
or irom a commercial standpoint?"” The answer to this question is very
easily understood when you realize that, today the prospector and min-
ing man depend upon the economic mineralogist in searching for mines
or handling ores and minerals. Sometimes valuable mines or worthless
ones are reported on unfavorably by men not famihar with the principles
and details of mineralogy. Again large sums of money may be lost by
wrongly carrying out certain operations such as ore dressing. It can be
seen thercfore, that a knowledge of mineralogy—especially economic
mineralogy—is a very important asset to the miner, prospector and
metallurgist. This is the bigger aspect of the importance of mineralogy
as a science. The other aszpect, and one which ought to appeal very
strongly to boys, is the fun derived from knowing how teo identify or
spot on sight different minerals as you find them either alone or in the
rocks in nature. As yvou become acquainted with the habits, forms,
properties and peculiarities of the different minerals you will he able
to picture all of these things in your mind on finding some of the
minerals in nature. You will become much interested in nature and will
rcally see more things which before meant practically nothing but are
now of fascinating interest to you. Then again you may come across
a mineral which you are not able to identify by sight. You cannot
appreciate the fun there 15 in applying chemical and physical tests to
these minerals and establishing for yourself the name of the unknown
mineral.

_ Electricity is very closely related to chemistry and many large and
important industrial concernz are engaged in manufacturing materials
III\FIJI\_"H'IE the use of electro-chemical reactions, Today chlorine gas and
caustic soda are manufactured by passing an electric current through
salt water. From the chlorine gas we obtain bleaching powder. Metals
are extracted from their ores by passing a current through their molten
or fused salts. Nickel plating, copper plating and gold plating are done
by passing a current through a solution containing salts of these metals.
The success of these important industries and many others iz based on

the fact that electricity possesses the power of decomposing chemical
compounds.

On the other hand, the relationship between chemistry and electricity
can be shown in another way. As you may know, electricity iz a form
of energy. Now, in most chemical reactions, heat is liberated as the
form o energy. However, under proper conditions, the energy of cer-
tain chemical reactions is liberated in the form of electricity. For exam-
ple, if a copper plate and zine plate are placed in a solution containing
an acid and the two plates connected with copper wires, a current of
electricity is produced. A reaction takes place in which electricity is the
form of energy liberated. Use is made of this fact in the manufacture of
the different types of electric cells and batteries. Batteries are simply
cells connected together in series in order to produce a stronger current.
There are several types of cells, all of whicﬁ come under two classes,
namely, the primary cells, which include the dry and wet cells, and the
secondary cell or storage battery as it is called.
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Finally, a third relationship of electricity to chemistry may bhe men-
tioned. That is, the part electricity plays in furnishing heat to produce
chemical change. A good example of this is the manufacture of graphite
from carbon by means of the electric furnace. Also the manufacture of
calcium carbide for the production of calcium cyanamide, used in ferti-
lizers, of nitric acid from nitrogen in the air and many other important
industries depend upon the heat generated by the electric current for
their success.

The tollowing experiments will be found to illustrate just a few of
the practical applications of chemistry to every day life and will afford
no end of fun for you and your friends.

Experiment 1 — How to Make Soap

Make a solution of caustic soda or lye by putting 1/3 teaspoonful
cach of Sodium Carbonate and Calcium Oxide into a test tube 172 full
of water and boil over a flame for 2 or J minutes, holding the mouth of
the tube away irom you. Allow the tube to cool and when the liguid
has settled pour the clear liquid into another test tube. Now add a
piece of lard or butter about the size of a marble and boil the liguid again
for a few minutes, being careful that the liguid does not bump out of the
test tube. You can prevent this by shaking the tube in the flame while

heating. Notice that the lard or butter dissclves very readily in the
hot alkali.

Now add 1/3 teaspoonful of common salt and heat the mixture again
for 2 or 3 minutes. Allow the contents of the tube to cool and notice
that the soap separates out as the upper laver. The liguid layer below
contains glycerine, salt, and impurities. Try washing your hands with
the soap you have made,

Experiment 2 — How to Test Soap for Alkali

Test samples of housechold soap, both laundry and toilet soaps for
free alkali by cutting a fresh surface on the soap with a knife and drop-
ping on to the surface 1 or 2 drops of Phencolphthalein solution or a
small piece of moistened red litmus paper. If the phenclphthalein turns
red or the red litmus paper turns blue the soap contains free alkali.

Laundry soap usually contains free alkali, Toilet soap should be
nearly or gquite free of alkali as it roughens and chaps the skin.

Experiment 3 — Testing Cloth for Cotton, Wool or Silk

If a textile expert wishes to know what percentage of wool or cotton
there 15 in a sample of cloth containing both of these fibers, he simply
washes and dries the sample, weighs it accurately and then treats it with
a hoilling solution of caustic soda. The soda dissolves out the woolen
fibers leaving the cotton fibers unchanged. He then removes the cloth,
washes it with water and dries it. By weighing again and getting the
difference in weight, he can easily calculate the percentage of cotton
and wool in the cloth.
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Put 1/3 teaspoonful each of Calcium Oxide and Sodium Carbonate
i a test tube 172 full of water. Beil the solution for several minutes
and when the solution settles pour the clear liquid into another test
tube. This is sodium hydroxide solution. Now add to this liguid a piece
of woolen yarn and boil for 2 or 3 minutes. Notice that the wool dis-
solves. Put in a small picce of silk and boil again. Notice that the silk
dissolves also. Then add asmall piece of cotton cloth and notice on
boiling that it will not dissolve, proving that the cotton fAber is not
attacked by alkalies and can be distinguished from true silk by means
of this test.

Experiment 4 — Magic Fountains

Fit a flask as shown in the cut with a
cork and short glass tube. The tube is
drawn out to a point at one end so as to
leave a small opening and should project
about one inch into the flask, as shown in
Fig. 1. The cork is now removed and the
flask filled with ammonia gas by displacing
the air, The cork is again placed in the
mouth of the flask and tﬁt outer end of the
tube dipped into a dish full of water con-
taiming a little red litmus solution. The red
litmus solution immediately passes up thru
the tube forming a fountain in the fask,
the red color of the liquid changing to blue,
This effect is caused by the red litmus so-
lution dissolving the ammonia gas thereby
producing a vacuum in the flask. The color
change is due to the fact that litmus solu-
tion is blue in the presence of an alkali
like ammonia.

Red litmus solution is made by addin}g
two or three drops of acetic or tartaric aci

to blue litmus solution. The color of the
solution should not be too deep.

Experiment 5 — Magic Crystal Effect
Make a solution of camphor by dissolving a little camphor in some
alcohol. Pour some of this solution on to a clear cold sheet of glass

and observe that the camphor immediately crystallizes into beautiful
tree-like forms.




54 GILBERT BOY ENGINEERING

—
— — —

Experiment 6 — Extraction of Metals from Their Ores

Make a small cavity on
one side of a piece of char-
coal and put into it a small
amount of powdered min-
eral Galena (lead sulphide)
and an equal amount of
Sodium Carbonate. Heat
this mixture in the reduc-
ing flame of the blowpipe
as shown in the cut. No-
tice that a metallic globule
of lead is formed, which is bright lead color when hot but covered with
a dull exide coating when cold. Notice that a coating of lead oxide is
also formed, which is yellow near the globule and white farther away.
Remove the globule and notice that is malleable and can be hammered
out into a thin sheet.

This experiment illustrates the principle of reduction as it is applied
to the cxtraction of metals from their ores. Repeat this experiment
using a little of the minerals azurite (basic copper carbonate) and pyrite
(iron sulphide) and notice the formation of metallic copper and metallic
ITOM.

Experiment 7 — To [llustrate the Principle of Copper-plating

The simple process of transferring metal from one object to another
by chemical and electrical means is called clectro-plating. By this method,
objects are copper-plated, silver-plated and gold-plated. If wou have
any medals which you wish to copper-plate proceed as outlined in this
expeniment.

The object to be plated must always be cleaned of oils, grease or
varnish. This can easily be done by boiling the object in vinegar or in
a sclution of sodium carbonate for several minutes. When cleaned the
object must never be touched with the fingers, for if it is a film of grease
will be left and the plating will not stick to the surface.

Dissolve 1 spooniul of Copper Sulphate in a tumbler half full of water.
Now using two or three dry cells connected up in series az shown in the
cut, attach the medal or other object to be copper-plated to the wire
. from the zinc pole or negative wire in the manner illustrated. To the
wire from the carbon or positive pole of the battery attach a Copper
Strip. Now immerse the cﬂpﬁtr strip and the medal in the copper sul-
phate solution, being sure that the medal to be plated is below the
surface of the solution. Do not allow the copper strip and medal to
touch, In a few minutes you will note that the medal is covered with a



Chemistry Expermments and How to Perform Them 55

deposit of copper. Leave the medal in the solution until an even coat
is deposited, This should take from 10 minutes to 1 hour, depending
upon the size of the object and the strength of the solution., To give
the medal a bright finish, rub it lightly with an ordinary pencil eraser,

Experiment 8§ — How to Nickel-plate

The object to be nickel-plated must be free of oil, grease and varnish.
This can he done by beiling it in vinegar or a solution of sodinm
carbonate,

Dissclve 1 spooniul of Nickel Ammonium Sulphate in a tumbler half
full of water. Now attach the iron, copper or brass object to be nickel-
plated to the negative wire and an iron nail to the positive wire, Im-
merse these in the sclution and notice that soon the object attached to

the negative wire which goes to the zinc post is covered with a coating
of nickel.



SOME SIMPLE EXPERIMENTS IN MAGIC
AND HOW TO PERFORM THEM

Magic is as old as the human race but it is as wonderful as it was
when first invented. Here are a few easy tricks that vou can do but
they are mystifying as any a professional magician ever did.

The Magic Glass of Water

M course vyou know that if you fill a glass nearly full of water and
place a card on top you can turn the glass upside down and the pressure
of the air on the cutside of the card will hold the water in as shown at
A in Fig. 1, This is a simple experiment in physics,

-

e

yr \\ To make a trick

& of it cot out a disk
: of mica, (isinglass)
the exact size of the

mouth of the glass.

Use a wine glass

o for the trick as it

,..;..,-}l‘_ 13 small. Now palm
f“m, the mica disk in

vour right hand and

w nearly hll the glass
& with water. Place
Fig. 1 your hand over the
) top of the glass as

shown at B and in-

. vert it when the mica
will hold in the water the spectators can't see it, as at C.

Mareover you can throw the glass up in the air and no matter what
position the glass takes, still the mica will hold in the water. When you
bave done place your hand over the mouth of the glass and palm off the
mica and you can then pour the water out of the glass,

The Vanishing Handkerchief - —
Take a fresh egg (and be sure it &wﬁ
is fresh} and blow out that part :
which nature intended should have
become a chicken but which man has learntd
to cat. Now pour into the cgg shell some
melted paraffin and give it a whirling ma-
tion when it will stick to the mside of the
shell and form a coating there. You can
now cut out one side of it.

To wvanish the handkerchief and produce
in its place an egg all you have to do is to
palm the prepared egg with the hole away
from the palm of your hand as Elgﬁnm at
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A, Fig. 2, Take a small red silk handkerchief and holding your hands
as shown at B wave them slowly up and down and to and fro and at the
same time gradually work the handkerchief into the egg. Or you can
reverse the trick and show the egg first and then change it into the
handkerchaef.

The Flying Glass of Water

Another good trick with a glass of water, or it can be used with
telling effect as a finale to the inverted glass described in Fig. 1 is to take
two small colored handkerchiefs that are just alike, sew three of their
edges together and iack (with a thread of course) a wire ring that is
just the size of the mouth of the glass, in the center between them as
shown at A in Fig. 3.

To do the trick you must fix a shelf, called a servante by magicians,
to a table as at B. After inverting the glass of water with the mica disk
on it set it on your table, well back, throw the handkerchief with the
ring over it and grip the ring with the fingers of vour right hand as

&

-

.

TG HANDRERCHIETS WWITH PFisG Siiwes
M EENTER BET'WELA THEF

shown at €3 at the instant vou lift it slip the glass with your left hand
from under the handkcrnhicg onto the ghelf as pictured at D,

Still holding the ring of the handkerchief you carry in into the midst
of the audience (who thinlk the glass i1s still under it}, then suddenly
throw it inte the air and catchimg it as it falls shake 1t out and the
glass 13 gone.
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The French Coin Drop

This little trick 1is
called a pass and it is
not only casy to do but
very effective and is
uscial 1n many coin
tricks. It takes a little
practice to it neatly so
begin by holding your
Ieft hand with the palm
up and placing a big
one-cent piece, or better
a hali-dollar between your thumb and vour index
and middle fingers as shown at A in Fig. 4.

Thiz done hold vour right hand with the thumb
down as shown at B, move it toward the left hand
and pass your thumb under the coin when your
fingers will be over it as at €. This hides the coin
from the spectators and at this instant you let the
coin drop into the palm of your left hand, which
of course is empty.

To the spectators the illusion is complete as it looks to them as if
you took the coin in your right hand. You can then hold up and slowly
open your right hand when the coin {apparently) vanishes and with
your left hand you can produce it from the nose of a spectator or from
some aother unsuspecting place.

The Changing Card Box

This 13 a very deceptive mechanical trick. It consists of a httle flat
box that you can make out of a cigar box, as shown in Fig. 5, but you
must make a neat job of it. Make the inside of the box ¥ inch wider
and longer than a playing card and 34 inch deep. The top and bottom
are hoth alike, that is 3% inch deep each, and these are hinged together.

MNow paste a spot card and a face
card together back to back and lay the
card in the box. When you lay the box
down one way and open it the spot card
will be up and when you lay the hox
_ down the other way and open it the
face card will appear. You can use the
card box with telling cffect for many
card experiments.
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The Changing Card
Here is a good little card trick and one that you can do without
practice, It is a card that changes from a spot-card to a face-card,

and it is known to magicians as a flap-card.

1K)

CuT IN A\ Non
B 5NN
DOTTED "
&, |

a8 =]
THE SPOT CARD THE FACE CARD

.{'I.AHE THISHALF EIGHT OF HEARTS
~. FIAKE OTHER JIDE JACK OF SPADES~

—

==

. .

=
THE CARDS PASTED THE FLAP CARD
TOGETHER COMPLETE

Fig. &
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Take, say the Eight of Hearts and the Jack of Spades and cut both
in half on the broken lines as shown at A in Fig. 5, Now paste half
of cach of the cards together as at B, and paste the other halves of the
other two cards together back to back as shown at €. Hinge this part
of the card to the other part with a bit of muslin as at D when vour
flap-card is done.

MNow hold the card in your hand so that the flap will hang down when
the card will be seen as the eight of hearts, Give your hand a sudden
flip and it will throw the flap up which you grip between your hngers
and the card will be seen as the Jack of Spades.




GILBERT
ERECTOR

“THE TOY LIKE STRUCTURAL STEEL"

Join the big family of American Boys — hundreds of thousands of them — who play
with Ercctor, the wonderiul Engincering toy.,

The big reason why Erecior is the choice of so many thovsamds and thousands of
boys is beczause it's genuine. I guess I've never got over being a boy myself, I know
the importance o vou boyas of having things genuine. 2o 1 have stadied and worked
as hard to make Erector mechanically true as other men do to make a bridge strong or
a building architecturally correct.

You can build toy steel bridges, skyscrapers, battleships, machines with Erector
and mever lose interest in them because they are true. They are exactly like the real
thing, Erector girders have lipped interlocking edges {a patented exchasive feature all
my owh} fa you can build with square, four-sided columns, instead of fat strips, and
your models are “strong as a horee” instead of fimsy and E:;?E‘I.:.I-::.r.

Get These Big Exclusive Advantages in Erector

The only actunal structural steel oy,
The lapped, |n:¢:|‘|.|:u|:k.l.t’l.% edges of Erector Girder, {an exclusive patented feature}
enable you to build four-sided and aquare columns.

Each piece i3 stamped socurately ot of steel

Eich part is scientifically made; correct in design
and proportion.

Maore parts for huilding strongest and largest model,

Every essential engineering part.

Anything mechanical can be duplicated with the
Erecuioe.

Hif, re-inforced steel wheels, grooved
gnd habbed for every engincering parc-
pose,

BIGC NEW MANUAL, showlnpg ex- ™04
ceptional mechanical models. Io sddition
to those illastrated, thousanda of other
micalels canm be bBuile, depending eanly upom
your originatity and skill, for there is nothing
mechanical but can be duplicated with the
Erector,

You will like the real {four-sided square
girders, the =stecl angle iroms, shaftings,
wheela, pulleys, nuts and many other parts Wo.
that come only with Erectors. "

No. 4 Erector

Here's the famous No. 4 Erector. I call it the
fatoous Mo, 4 for it has always been the cholce
among boys. This set comtains the powerful Erector
Electric motor with which you can make your models
actually run. It alzo has ‘a big assartment of parts
[ a3 Imiru;l madels with and the big Erector Manual
showing many models you can build,. Motor cotnes
knocked down. Full “directions are given in_ the
. manual for assembling it.  This is the kind
of set you'll he proud of, Tacked in the
distinctive Gilhert Toy carton with [our
color lahel, asize 19 =. 10 = 18 inches
Approximate weight: 4 ths, 12 ors. Makes
278 models. Price $5.00 (Canada $7.50).
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No. 1 Erector

Just the outfit for a young boy who is
beginning with Erector. The parts included
are the same mechanically correct girders,
angle irons, pulleys, etc, in all Erector Out-
fits. Then, too, there's a big book of in-
structions giving complete directions for
building many interesting models.
Packed in the distinctive Gilbert
Toy ecarton with four color label,
size 124 x B34 x 114 inches. Ap-
proximate weight, 1 b, 10 ozs
Makes 111 Models. Price $1.50.
{Canada $225).

No. 2 Erector

A slightly larger Erector outht than No. 1,
containing in addition to the parts in No. 1 the
Erector base plate, shaftings, and complete set
of bright red wheels for building wagons, trucks,
ete. The big boock of instructions
shows some models that you'll like.
Packed in the original Gilbert Toy
carton with four color label, size
1283 x 8} x 1'4 inches. Approxi-
mate weight: 2 ths,, B ozs. Makes
152 Maodels. Price $2.50 (Canada
F3.75).

No. 3 Erector

Here’s 2n Erector Set that you'll enjoy.
This one includes the standard Erector
gears and pulleys, besides a liberal as-
saortment of girders, shaftings, angle
irons, base plate, bolts. nuts, screws, ete.
With this outfit vyou can build
any number of unique and
modern models. The book of
instruction included gives com-
plete directions and shows pic-
tures of many fine models.
Packed in a Gilbert Toy carton
with four color label, size 19 x
10 % 1% inches. Approximate
weight, 4 ths, Makes 197 Models.
Price $3.50 (Canada $525).
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No. 6 Erector

Here's a dandy set. Con-
tains just the right number
of parts for buillding some
great models. There's special
gcars, plates, standard Erec-
tor girders, angle irons, shaft-
ings, wheels, pulleyvs, nuts
and many other parts that
come only in Erector Sets.
Included 1s a motor to pro-
vide motive power for your
car, elevator or derrick mod-
els. Tt will make your mode
natural locking — make it
move 1n real fashion. There's
no end of the pleasure vou |8
can get from this set, Packed
m a hig stained hardwood
cabinet arranged to hold the parts conveniently and compactly, Size
22 x B4 x 214 inches. Approximate weight: 8 Ths., 12 ozs. Makes 317
Models. Price $10.00 (Canada $15.00).

No. 7 Erector

A very complete set for the boy
who is old enough to make difficule
models. It contains many parts for
building some big and elaborate
mnodeis. There is included a motor
and a rcversc base to operate the
crane, derrick ar elevator
that you make. The fact
youl use motive power in
vour work adds to the
reality af 1it. All the parts
of the standard Erector
cquipment packed in
stained hardwood cabinet

17 x 1} x 3 inches. Approximate weight: 10 s, 4 ozs. Makes 382
Models, Price $1500 (Canada $22.50).
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No. 8 Erector

An advanced set containing a suf-

Neo. 10 Erector

The largest and most complete Erec-
tor set made. You can be sure that
with the assortment of parts in this
outfit you will have no trouble in set-
ting up models of the most difficult
machines. There's the cracker-jack
Erector motor, reverse base, control
switch, girders, angle irons, shaftings,
nuts, bolts and everything you could
wish., Packed in hardwood cabinet
with trays to hold the dif-
ferent pieces in the right
place, size 2004 x 12 x 334
inches. Approximate weight
30 ths. Makes 454 Madels.
Price $35.00 (Canada $52.50)

outfit,
things
You will
work; you can build some very big
models reguiring a whole lot of

feient number of parts to do most
any kind of building. You can build
some wonderiul models with this
such as  locomotives andg
requiring care and study.

not be limited in your

girders, angle irons, shafi-
ings, nuts, bolts, ete. Of
course, the powerful Erec-
tor motor is included, to-
gether with reverse base
and controel switch,
Packed in hardwood cabi-
net siz, 1835 x 1033 x 3
in. Approximate weight:
17 s, Makes 410 Models.
Price $25 (Canada $37.50).
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" OUTDOOR WHEEL TOY
COASTER MODEL

PARTS ENOUGH UNDER THE
SEAT TO BUILD 6 OTHER
TOYS EQUALLY AS BIG

Here's the greatest toy of all, boys — a regular humdinger. With
these New Wheel Toys you can make a cracker-jack coaster and many
other hine things as easy as rolling off a log — a sporty wagon, a dandy
prarcd speedster, a ghider that 15 better than the regular ones, a wheel-
Lharrow, a baggage truck that's the real thing — something new every
week.

These toys are mot models or Simsy affairs. They are honest-to-goodness  ones,
creepitonally strong aml sturdy—toys that you can get on oand rule yourself. Al you
mecidl 1% a0 serew driver amid wrench and the parts in the owatht, Wiah them yon can
Luild the glider. wuf;l:l'n, coaster, ¢io,, in na time at all, Think whait fun you can have
Luilding yoursell a Jdifferent 1oy overy tl:ti.r or week or as often as you like. There™s no
give you,  Head over carefully the descripiion

el 1o the snore my New Wheel Toy wil
of cach outfit, ] k

The braces, nn{,rh: iroms, strap picees, elc. are made of heavy bank iron finished in
rultfrcr enamel black. The special dise wheels are made of the hest grade stecl finish

in bright red.  Every set iecludes axles, nuls, bolts, and everything necessary to pat
the todels together.

No. 8009

Comes set up as coaster
willh parts enough wnder
ithe seat to change the
roaster into a wheel bar-
iow, dump cart, wagomn,
c=taind coaster, hand truck,
or two wheel glider.

Packed in  corragated
carton, size 32 x & x 9 in.
Approx, weight, 23 ths,
Price 51000 {Canada $15.00)

Same as No. 9009 but all parts are packed in hardwood box which
makes seat of coaster in the llustration. Builds the same models as
No. M9, Size 143%] x B34 x 214 inches. Approximate weight, 16 Ihs,
12 ozs. Price $1000 (Canada $15.00).
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Outdoor Wheel Toy

SPEEDSTER
MODEL

PARTS ENOUGH UNDER THE SEA TO
BUILD 10 OTHER BIG TOYS
See No. 9010 and No. 9005 Sets.

Lumes set up as geared speedster and has parts encugh under the
seat to change into wheel barrow, hand truck, two wheel glider, crrand
coaster, dump cart, trailer, coaster, wagon with handle, wagon with
shafts, coaster with handle or lawn seat.

Packed in corrugated carton, size 35 x 14 x 9 inches,

Approximate weight, 32 hs., Price $15.00 {Canada $22.50).

No. 2005

Same as No, 9010 only all parts are packed in_ stained hardwood
cabinet that forms seat of speedster in the picture. Builds same models
as No. 9010, Size 143 x B3 x 3% inches. Approximate weight, 26 ths,

Price $15.00 (Canada $22.50).
No. 9008

Containg in addition to special disc steel wheels
and heavy steel braces and angle irons, sled
runner and added parts to enable vou 1o use
yvour Wheel Toy on the snow. With this set
you can build wheel barrow, hand
truck, two wheel plider, errand
coaster, wagon with handle, wagon
wilth shafts, coaster with handle,
- lawn seat, three wheel glider,
wagon with handle and run-
ncrs, wagon with shafts and
runiners, pa-cart, bob  sled
with handle, dump cart, trail-
cr, coaster, gearecd speedster.
Packed in hardwood cabinet,
size 22 x 814 x 514 in. Approx.
weight, 35 ths., Price $25.00
(Canada $37.50).
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ELECTRICAL SETS

You simply press a button or turn a switch and you have light. Do
you know why — or where it comes from? No! Because it's electricity.

What is electricity? [ am sorry to coniess, that neither you nor [ nor
anybody who lived or is living, could answer this question. We do not
Lnow what electricity 1s. We cannot deline the wdea “electricity,” but we
can turn to advantage the phenomena of clectricity, We can, and we
do it. We have mastered this mighty forece and made it our powerisl
servant, We can produoce it and usc it, and are more the servants of
clectricity than it is our servant. It is hard to imagine what man's hife
would be without the ase of electricity, and I think the time is not very
far off when the height of civilization will not be measured by zoap, but
by the electric metar.

MNo. 3002

This outfit contains all parts for building a
complete motor.  Also apparatus and Manual
!:nahling yvou to find out all about current elec-
tricity, clectrotyping, clectro-plating, how to con-
nect elecirical magnetie eurrent, wire eleetrie
lights, door bells and other pr'u;tlt'.:l
every day vses of electricity. This
is a dandy sct. Packed in Gilhert <7<
Toy carton with four color label, =32
size 1214 x B34 x 1Y inches. Ap-
proximate weight: I th, 4 owes

Price 3300 (Canada $4.300.

No. 3003

The same experiments can he
performed with this cutht as with
the set Noo JNE2 and in addition
is  included Illustrated Manual
and apparatus teaching the es-
sential laws of electrical machin-
ery, how to contraol and reverse
current, connect motor mualti-
grarcd box, a combination which
develops a surprisingly poweriul
unit for driving maodels, lifting
weights, ete.

Packed in Gilbert Toy cartan
with four eolor label, size 18 x
I0 x 14 in. Approximate weight
3 s, Price $6.00 (Canada $9.00).
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No. 3004
This little electrical laboratory B
will teach you the [undamental
laws of gears and electric ma-
chinery. The set contains a
model for an electrical sounder
enables vou to study and excr-
cise practical telegraphy. By
playing with an caunipment like
this yvoun will be able to under-
stand the dynamo or the genera-
tor, the big apparatus uszed to .
produce electricity, and mony B |

[ —

other wonderful electrical things, jji—"" e s
With ecach sct 1s a big book of ﬁ?—""ﬁ T T

instructions telline vou how to
perform each ecxperiment.

FPacked in a hardwood cabinet, size 183 x 1044 x 3 inches, Approximate
weight : 5 s, Price $10.00 (Canada $15.000.

PHONO SETS
Real Working Telephones

Say, boys, here are new electrical sets that are dandies. Real telephone
outfAts that you can rig up from youtr house to the house of your chum
and talk to him any time you want to. You can have some corking good
times. On rainy davs, lor instance, vou can talk o him as much as you
want to. Your folks can use them, too. You will have your own private
telephone system witlh no telephone operators to bother you or listen

CQutht contains two complete tele-
phone stations, with phones all ready
to be assembled, wire and complcte
book of mstructions. Packed in Gil-
bert Toy carton, size 18 = 10 x 114
inches. Approximate Weight: 2 Ihs.
Price $3.75 {Canada, $3.65).

MNo. 1506
(Mot Illustrated)

Outht containg two com-
plete telephone stations, samc
as in Me. 3503, and also fitted
with belli call system s you
can ring up your chum or
whoever has the other sta-
tion. Complete book of in-
structions also included. Packed in Gilbert Toy carton, with four color
label, size 18 x 10 x 1§ inches. Approximate weight: 2 1bs,, 11 ozs.
Price $10.00 (Canada $15.00).
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Wireless Telegraph Sets
No. 4004

Contains  one receiving and  one sending
station, receiver, wire, oleats, anel book of in-
structions.  Packed in the Gilbert Toy Carton
vith four color lubel, size 18 x 10 x 1% im
ﬂp;:mx;m’tte weight: 3 ths,  Price $5.50
{Lauud:t 55251,

No. 400514

Lonthing two complete receiving
aguck -ern]m.; stakions, togecher u.:t]:
receiver  dor both  statiens,  wrire,
cleat-, and big Lonk of instrictions,
3 i Focled in the Gilbert Toy carton
a7l four color label, rire 18 x i0
X 114 anches,  Approximate weight:
4 Ibs, Trrice 310000 €Cananla S15,00),

SEPARA.TE PHUNES
MNao. 3507

A real  inler-commuticating  teles
phone system  that will delight any
Loy, Two complete wull s1slions
thar capn Le rang back anid Tarih like
cegilar phones, A bufton on rcach
sct connect:s the curcent, tinzing ithe
tell om the otber outfr, 1By liiiamge
the rreeiver from its hook the Tacfl
cirenit is  avtomacacally  descommesped
and the talking circmnmi switched on,

Crutfite will operate satisTactorily on two Latteries
ta ench alationn over approsimateiy 000 feet. Just
the thing te rig ur from atic to c2llar, room o room,
cte, Cotnplete wiring diageam furmi=hod with each set,

Telephome boxes are black japanned metal, mounted on wooden bases 4 = 474 inches.
Transmitter moutk: picces anil receivers tinished in black japan,  Hella hr:ghht];.r nickel.
dated.  RKeceiver cords approzimately 15 inches fong,  Approximate wesg

!lr:u: 53.00 (Canada, &7.530}.

it 1%§ Mhg,

TELE SET
No. 3502

Thiz outiit works just like the Instruments in the
telegraph  stations where  communications between
distant poiats ke place every day, and §x Just
the oiibtfE youy want.,

Im the book of instructions inclieded with the
sl everylhing it expliioned very simgdvy so thar it
will he cosy Jor you to understand how every
part works,  After you have used vour set and
koow the code, it will be wery interesting for
you when in a telegraph office to listen to the
instruments they have there. It i3 well, too
that wou become tamilint with the code usﬂi
in Wirclezs. Then you will Le in a position to
tmderstand the trmosmission of messages by this
system as well as by telegeaplhy. This is the
gatne for you — the kind of p ny that gives you
]11-:111'3 of fun and at the same time teaches wou
things every boy is eager to know, TFPackeo

_?EH:I:T;{ carton, 12% x BM x I in. Approximate weight: 12 ozs. Frice $2.00
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HYDRAULIC & PNEUMATIC ENGINEERING
MNo. 6502

Think what it means to you
to be able to construct models
of water systems — to make
trench guns with which you
and vour chum can have a real
battle! Learn how ships that
have been sunk are raised —
interesting facis about the sub-
marine, the depth hemhb, and
torpedo. There are many fas-
cinating experitments that yvouw
can do to illustrate a great
many scientific facts which ex--
plain the important inventions
50 well known today. -

A Gilbert Hydraulic and Poeuwmatic Outfit 13 an ejuipment you can use a5 often as
you like and never grow tired of ik, After vou kave read the hook of instructions that
cames with cach set you com uze your appasstus to meke models of big construction
work, build a miniature water supply system of your own, =™l i many wWays geb o gaod
knowledge of the Lhig prolilems emgineers have had to =o0lve. All the necessary apparatus
for preparing many interesting cxperiments is included in this outfic. Price 510.04
{Canada, $15.00).

CIVIL ENGINEERING
Mo. 6523

Yeou are wery much interssted
whett you are playving baseball or
tennis to see that all rules of the
gamcs are oheyed.  Why not he
st as interested phout the layout
of the boschall fickd or tennis eoure?

Wil the Gillkert Civil Engincer-
ing set vou will e able to lay out
your ploving fGeld gercoracely, With
Yyour o EL inxtr::mcnts ¥ou LAl
measure distnnces exactly, make a
mip of wour hackyard., putting in
the #rees, fences. sheds cte,  Youn
rom L=a yole apnaratis anywhere—
at 'I‘.]'II_‘ Camn. '|:l1'.']'|.13.r.“5-_ '.\'1]:&1‘:3 T necesLary oo et F'r\"nfm'lf-i-on :'|_1'|c:||_:r I;|'||- l'mek om which
the camp will Le [ocated. Find out what the o=ade »f vour steeet is. T.earm o lay
pipes for drainage. Do teany things that the civil engineer doe: when he i3 completing
A grest picce of consfruericon work. X

With the set comes a fully ifTustrated book on =ureeving from which vou can obtain
a knowledee of how to wes wour enuinments. how to survey. snd nf the work great
engineers have done.  The ootfit comtrinsg all parts pecessacy for building your own
tramsit. Packed in corrugated cardhoard contajner, size 158 x 63 x 6 inches. Approx-
imate weight: 6 Ibe.  Price $15.00, (Canada $22.50).




Hydraulic — Civil — Light — Sound 71

LIGHT EXPERIMENTS
No. 6516

With an outht of Gilbert Light Ex-
periments you can have some wonderful
fun. Seo many things that are entirely
different from the things you have been
satisficd with until now. There's a hig
book on light with every outfit telling
mteresting facts about the sun and the
cun's ravs, and how to make use of
them. Then, too, it tells
you how to give shadow
shows, give an cxhibition of
freakish images that will
aimuse vour friends,

While you are playing
with this outfit, you will
learn about the telescope,
opera glasses, microscope,
moving pictu~e  machine,
chd many other imporiont it-irdiments. You will learn too, why eveglazses impiove
the sight and why a lens prodoces an wpright image or an m-.-mef onme.  There's a pile
of fun in every one of these outfies for a bov. 1t is complete with lens, prisms, mirrors,

atid all foCassary i uijrinent. I]’i'l:kc':l in Lilbert Toy carton, with foor color lahel, size
18 x 10 x 158 inches, Approximate weight: 2 1bs,  Price $10000 (Canada $15.00).

SOUND EXPERIMENTS
No. 6521

Do you know that.hearing is just feeling with the ear? That in reality
the thing we call sonnd, which we think of as a noise or as a musical
note, 15 just an impression on the brain?  Very few boys know this, and
tf you would like to be onc of the few that do, vou surely want an outht
of Gilbert Sound Experiments.

With one of theze outhts you can find oo
just what sounid s — how it i produced —
why some piznos sound hetter than otlers,
i — wh}r 4yl 1l:I"'|:lill.'H'_'1.'!'|- o Tmusical tome, and
many other things, mcluding a1 number  of
etartiing table rapping teicks with which you
cen adlomsh your Ereends.  The outht contains
tuning forks and sound box, receivess, malles,
ele., aixl big book on sowmd, telling how to
periorm many Tascinating experiments  with
the apparatus in the =et, and alco shows you
how o do maty cstariling tricks with_appar-
aius wyeu have in wyour own home.  This is
one of the most intensely interesting scientific
toys of tndr'%- ol ewery hoy should have ane.
Packell in New Gilbert Toy carton with four
enlor falel, size 18 x 10 x 1M inches. Ap-
proximaote weicht: 2 [hs., 12 oss, Price §7.50
{Canada $11.25),
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MAGNETIC FUN AND FACTS

Did it ever seem strange to yvou that a compass always painils to the
North? Do you kvow why it does — what it i5 that attracts ¢he fine
needle point of the compass? Very few boyez do, The boys whn de no:
are the boys who have never heard of magnetisin and deo not realize what
a tremendous cflect it has on our everyday lile,

Gilbert Magnetic Fun and Facts explain all about the compass and
many other things besides. They show you how to build a gimpie mag-
netic motor, a corking little. electric shocker, a magnetic tight rope
walker, magnetic jack straws, a magnetic navy and any oum'.cr of
electrical tricks with which vyou can surprise vour friends. You'li like
these outhits and the big book which comes with them telling you many
things about clectricity and magnetism you never dreamed of.

MNo. 6504
(Mot illustrated)

Contains two horse-shoe magnets, iton flings and other carts for
performing many of the experniments illustrated in the big ool on mag-
netism included with the set. Comes inm Gilbert Toy carlon, with four
coior label, size 1234 x 834 x 134 inches. FPrice 3100 (Canada $1.59).

No. &306
Contains parts for building simple
magnetic motor, iron flings, etc., for
performing experiments in big book o0:
mstructions, also inchaded.
Packed in Gilbert Toy carton
with four color label, size 533
x 12343 x 1% inches. Approxi-
mate weight: 2 tbs. Price $3.75
(Canacda $5.65),

No. 6507
{Not illustrated)

Contains all parts for build-
ing simple magnetic motor, iron
filings, ete, and also parts for
building electric gencrator or
shocker. Anthoritative hook on
magnetism included with the set explaing in detail a number of in-
structive experiments that can he performed.

Comes in stained hadrwood cabinet, size 1294 = B3 x 2 inches. Ap-
proximate weight: 3 s, 2 ozs, Price $10.00 (Canada 315.00).
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WEATHER BUREAU SETS

In ilie minds of most people a very silly idea prevaiis about the
weather zad the weather man. It is the general idea that the weather
knows no laws —- that it is lawless and reckless, fickle ‘and changeable;
that the weather man is a sort of conjurer, and
by some mysterious gifc he 15 able to prophecy
things that most people know nothing abowat.
Nothing could be further from the truth. The
study of the weather is a science, like clectricity,
chemistry, or medicine: there is nothing mys-
terious about 1t at all

As a matter of fact, the weather man 18 a
scientist, and by means of his instruments which
indicate definite things to him, he comes to cer-
tain conclusions. He is not a prophet; he does
not prophesy, be forecasts, He has a weather
bureau station which is maintained by the Gov-
cinment. There are over a hundred of these sta-
tions located in various cities throughout the
United States, and theoy are very intercsting
places., They are us.ally located on the top floor
of one of the tallest buildings in the city, with
apparatus on the roof, some of it electrically
connected in the room below with wonderiul
machines which make records all day long on
spectnl charts,

Ii you are interested mn having a weather bureau sta*ion of your own,
I con tell you now that it will be one of the most interesting things you
ever had in your life. You will have a knowledge of a subject on which
most people @re qguite ignorant, and if you are a boy you will stand for
leadership atnong boys for knowing about things that to most people
arc mysterious and magical

Mo. 6533 I'hizs outfit enables vou to study the hrst

) principles of the weather. [t contains an

anemometer for determining the velocity of
the wind: a wind vane for wind direction
as well as thermometers by which you can
find out the humidity in thz air, ete. A dandy
bov's book on weather ex-
plains all ahout how to set
up the outht and operate it

Comes in Gilbert Tow car=-
ton with four color label,
size 1B x 10 x 2% inches,
Approximate weight: 1 th,
12 ozs. Price $5.00 {Canada
$?-5ﬂ}+



74 GILBERT BOY ENGINEERING

Mo, 6534

A more advanced outfit than our No. 6533
In addition to the weather vane, anemometer,
etc., it contains a very high grade barometer so
vou can find out more about the science of

i weather and Jdo a nomber of in-
teresting cxperiments. There is
also an electrical apparatus to
he connected to the anemometer,
simplilving the studying of the
wind velocity considerably. The
122 page book on weather also
included will be found intensely
interesting.

Packed in Gilkert Toy carton with four color label, size 18 x 10 x 254
inches. Approximate weight: 2 ths, 4 ozs. Drice $1250 {Canada $1875).

Nao. 6535

The most complete weather bureau outfit we make. It contains the
apparatus in our No, 6534 set and in addition a miximum and minimum
thermometer, and a special "Sunshine Recorder.” With this outfit, vou
can do all of the experiments explained in our 1533 page book on weather.

This 15 a very attractive
and interesting boolk, writ-
wen particalarly for boys
and contains some 150
illustrations,  With this
ool and the apparatus
in the set you can have
a very complete weather
bureay of your own and
make accorate forecasts
of the weather.

Comes in stained hard-
wood cabinet fitted with
strap hinges and suil case
clasps, size 20 x 12 x 334
in, Approximate weicht :
8 ths, 8 ozs. Price §27.50
{Canada $41.25).
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Il

GLASS BLOWING

MNo. 6545

Here's an entirely new outft that I be-
licve will soon become one of the most pop-
alar of all Gilbert Toxs, Glass Dlowing is §
a science ages old, but still very hittle unders ] SS BLQW!HE
stood.  It's one of thoze things we have T
become o0 accustomed 1o that we never
stop to rcalize that it is really weonderful

You can have all kinds of fun
with this sct making many attrac-
tive and useiul articles for your- 38
seli — besides it will be a big help §
te you if you have the Gilbert
iHydraulic and Pneumatic ngin
cering Outht, Chemistzy, cte.

It contains glass tu'hing i va=
rious Iengths, blow pipe, alcohol
lamnp and complete apparatus for
periorming a number of E‘{IJE!‘IHIEH’[E ilMustrated and described in the
Lig book on glass Blowing written by Prof. C. J. Linde of MacDonald
University, Quebec.

Packed in Gilbert Toy carton with four color label size, 18 x 10 < 114~
Approximate weight: 2 ths, Drice $3.00 (Canada $7.50).

MINERALOGY

Neo. €559

Do vou know what coal 157 Do you
know how it 15 muned? Where they get
dizmonds?  IHow 1o tell a pood one?
If you'd like to know these things and
lots of others just as interesting, you
surcly want one of these new Gilbert Qut-
fits on Mineralogy. It comprises a com-
plete assortment  of minerals
and metals for you to practice
with, as well as a boy's book
on MAineralogy, prepared by Mr.
Willinm J. Horn, our Research
Chemist. There are many fas-
cinating  expetiments  included
that you will surely be pleased
with.

Packed in Gilbert Toy carton with four color label, size 18 x 10 x 134*,
Approximate weight: 1 b, 9 ozs. Price $7.50 {C1mda F11.25),

LU RLY
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CHEMISTRY

Of all the big sciencer there are two which I
think are the tnost interesting. Oine ia Electricity,
which I told you about, the wviber i= Chemstey =—
and the twp scietices are worked fogether in a preat
nmany sases. M you know Chemistry, yoi wil koow
iew @ great many of the tlnngs which are 50 bteces.
sary to your every day life, are mammuactured or
grown.  Chemistry iells you wow dye s made for
the clothes you wenr.  What the substance you call
ed™ in the peedcil you are wrikies with readly s
How soap is mace.  How your mother’s silver-ware is
[-'ll-il-l-El-l — anil Aty sl ol :i:n11'rr.-'-l'|ug tElEngs ]ih:..r:
that, Wouldn't you like to be able ¢ make sinmonia
Eor your mother — or o bar of seap — do chemical
magic tricks — or make a wet cell battery to operaic

our door hellf  You con do these thengs with Gil
ert chemistry ontfits,

Remember these are all eniively new sets that
arc certaindy great ones.  They are chock Eull of
wooden boxes with asoie of the salls and elbemicals,
and glass bottles zealed with wax lor *he liquids.

Neo. 5002

_ This set on chemistiy consists of
simple solutions that are entively harm-
less. Nothing ought to interest vou so
niuch as making the wet cell battery voun
can make with this set. 1his is needed
very much to produce electricity for ii-
ferent purposes. The instructions tell vou
in plain language how to uze the material
¥you have, PPacked in Githert Toy carton,
size 1214 x B} x 134 inches. Approximate
weight 0 1 h, Price 31,50 (Canada $2.25).

With the harmless solufions that come
in this set you can grepare many sub-
stances used dn avery day life.
Produce  starthng  effects by
placing ong ingredient with
id inother, Tearn the method of
making cloth fire-preof. How
to pass an ey throgeh the neek
of a bottle and manufactare dis-
appearing ink. Packed ip the
Gilbert Toy carton, with fcour
g:c-lgr lahc;[i size 834 x 1204 x .74
imches.  Approximate weight :
Ne. 3997 1M, Price, §259 (Canada $3.75),
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Mo. 5008
With this get you can fnd oot how
dye is made for the clothes you wear;
what the substance you call “lead™ in
the pencil you are writing with, really
13y how csoap is made: how your
mother’s silver-ware is plated — and
any number of intertsti.uﬁ things hke
that, Here's a corking chemistry out-
fit. Im addition to the many acids
alkaliz included, this outht has a
test tube rack, filter paper, aleo-
hol lamps, etc. Book of Instroc.
1I0NE EIVEE tnmp]ctg directions for
the many €xperiments you can do
with this set. Packed in Gilbert
Toy carton with four color Jabel,
size 18 = 10 = 13} wnches.  Ap-
provimate weight: 1 b, 10 oezs
Price $5.00 (Canada $7.50).

and

Here's a Chemistry set you will
be prowd of. 1t 13 a complete
chemical faboratory in itself, packed
full of harmless clemicals of all
hinds, as well as test tubes, funnel,
gliss tubes, alcohol lamp, Blter pa-
per and many other things to per-
form the humdreds of experiments
told about in the bBig book that
comes with the set. I all comes
in great Lig stained hardwood cab-
imet, size 3 x 8% x 3% inches.
Arproximate wesghtt § Ths, B ozs.
Price $8.7% (Camada 313.15).

Neo. 5010

With a zet of this size == the
largest in the Chemistry Chutfits
— you can learm the elementary
facts of thizs science and make
fuur plaly both fascinating and
wengheial. Do electro-typing—
make tests of metals, It will
Le a very easy matter for wou
te plate old metals, ete, with
a finish resembling gold,  All
thia i explamed in a book of
instructions which covers ever
detail and is included in eac
set., There are a greal tan
tricks that wou can do  wit
your solutions. With this larger
set you can do many of them,

Pacled in hardwood cabinet, [ !m X

this set is wvery convenient ta s X
carry about. Size, 1831 x 1024 1 ]L._ F;i**
x J inches, Approximate weight ; "* P r e .
& ths, B ors. Price $13.00 e ——
{(Canada $22.50).
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CARPENTER’S OUTFIT
No. 701

Cumninﬁkjust Eﬂ]'l-t :|:|}111'|:|1.H:1'_1l:-f :EILQI& you '—"l.l:? -
:.1.-:11'!r tn omake wtetul arixcles weh. S oapron L P[—_r.

is included, too, one that you can put on JTF H 5 U“ rr iT
whenn woo start working. This has pﬂcktts
in it to hald the tools.  Everythiong is right
where you need it, saw, hammer, screw :I.:rn-a:r.
triangle, ete, With thas set you will see how
simple it is to make models and wvseful things
{or t]u house and for your room.
There's no end to tle things you
cari build — book racks, Hower
stands, shelves, ete.  Gilbert Car-
pentry (hathit is 2 hamidy set for
any boy to own., Packed in
Gilhert oy carton, 18 x 10 x 114
inches,  Weight, 2 thae, 4 o2,
['rice %250 (Camada 25750

CARPENTRY SETS

These chests contain practical tools most used Ly boys. They are splendid values,
packed in stained wooden chests, some of them with special compariments for 1:|-u1s-
screws, nuls, Lolis, oo,

With exch outlt come: an authoritative hook — 3 complete trestise on manmal
training from the correci use of tools o working drawings of o number of useful
avicles that cen be bt for the home, garage, elc

No. 705
1 Mitre Hox I Carpentry Boobk
1 Try Seguare 1 Hamwer
1 Awl 1 Hrace
1 Saw 1 Bit

Cnbinet nateral wood fnish, size 23 x
Bl x & imches with compartments fer
tinals,  rorews, nmts, elé Approximate
weiglit 7 e Price 52,50 (Canada $3.75).

No. 711

1 Vise 1 Screw Diriver
1 Mlh’fsqlfl--:r:l: 1 |:I'!I:I.I'I'I.I'I1l.‘r

1 Try nare 1 Brace

1 Awi 1 Eit

1 Haw 1 12" Rule

1 Carpentry Book 1 Chisel

Calinet '—Stained wood, esize 22 x B3
x 34 inches with compartments for mails,
tacks, bolts, nuts, scTews, b ﬁ1l1l{uu-
imate weight, %% s, Price 35.00 (Lan-
ada #7500
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el
No. 721
1 Steel Try Square 1 Wail Set
1 Saw 1 Carpentcy Book
1 Hatntoer 1 2 ft. Rule
1 Brace 1 Plane
2 Chiscls 1 Awl
2 Rits 1 Sacrew Diriver
1 Gimler it 1 Seroll Saw

Cabiinet :—Stained wood Atted  with  strap
hinges snd smit case catehes, size 22 x B
x A¥ inches, with compartments for nails,

MNo. 726
1 Gimlet Bit 1 Screw Deaver
2 Bils 1 Carpentry Book
3 Chisels 1 Scroll Saw
1 Nail Set 1 Saw
1 Steel Try Sguare 1 Platie
1 Awl i Hammer
1 I'raw Shave 1 Hrace
1 FPliers

Cabinet :=—=S5pecial compact chest, stained
wol, fitted witlh etrap hinges and suit caze
catches, size 163 = 103 x 3% inches. Ap.
proximate weight, 7 s Price 313530 {(Can-
auli $20025).

screws, holts, nuats, eoc
B ths, 8 ozZa

Approximate Weight,

Price $10.00 {Caracla $15.400).

Mo. 736
1 Serew Driver 1 Brace
1 Haommer 1 Baw
1 2 ft, Rule 1 Carpentry Book
2 Bits 1 DMlane
1 Gimlet Ric 1 Seroll Saw
1 Nail Set 1 Pliers
1 Awl I Liraw Shave
1 Stes] Try Square 3 Chisels

Cabinet :—Special compact {Chest, stained
wood, filted with strap hinges anid soit oase
catches, =ize 1B x 103 x 3% inches, Ap-
proximate weight 9 b3, Frice $1850 (Can-
ada $27.75)

No. 741

1 Awl 1 Hammer
1 Brace 1 Tiraw Shave
1 Plane 3 Chiscls
1 Gimlet Bik 1 Serew Diver
1 Nail Set 1 Saw Set with handle
4 Bits atid 3 Saws
1 Rule 1 Cirpentry Book
1 Steel Tey Square

Calvinet: — Stained hardwoad, Atted wath

suit case clasps and strap hinges, =ize 20 x
12 = 3§ inches. Approximaie Weight, 11 [ha.
8 ors. FPrice $28.00 {(Canada $42.00).
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MNo. 750
1 Nail Set 1 Rule
1 Nrace 1 TMane
1 Countersink 1 Combination Set of
J Berew llrivers Tools
7 BRits 1 Tey Srpupre
1 Gimlet Bit r Hoammers
1 Glass Cutter 1 Saw Set with hanelle
1 I¥raw Shave and 3 SBaws
3 Chisels I Carpeniry Book
I T'hers

Calbinet :—Stainel hardwaood, Ftted with  snic
case clasps and Lrass corners, size 21 x 14 x 4
inches. Approsimale  weighe, 18 s, 8 ors.
Price 345300 (Canada $67.30).

Theze twa chests are speocial chests al which we have only a limiterd supply, The
chests themselves are heautifully stained and  polished hardwood], size 204 x 124 x
10 inches htted with heavy bBrass hisges and lock, and with tray for pails, small tool:,
cte, These chesta were originally bought by the U7, 5, Government for uvse of Ceneral
Pershing’s American Expeditionary Forces amdl were made up 1o Ul 5. Governmeni
gtandards. We were able to secure a qnamity of them at the close of the war and
hawe fitterl {hem with a 511[|'|'|1:|.-' af the best qguality tool 5. Theze chests will be an
ornament ta any workshop.

Mo. 755
{Mot 1lustrated

1 Mail Sert 3 Chizels 1 Mitre Box
1 Wire Brace 1 Awl 1 Scroll Saw
1 Ciemlet Hat 1 Pliers 1 Plane
3 Tits 1 Screw Driver 1 Try Square
1 Rule 1 Carpemtry Book 1 Hammer
1 Saldering: Tron 2 Baws
1 Soldering Paste 1 Bench Vise

Cahinet :—Speeial  Pershing  Expeditionary  Force cypress  chest, varnished oak
finesh, size 2003 x 123 x 10 ipches, Approximate Weight, 24 bz,  FPrice $25.00
(Canadn £37.530), T—

MNo. TG0
1 Plane 1 Eoldering Trom
1 Try Square 1 Soldering Paste
2 Hammers 1 Cotintecsink
1 Brace I Combhination Set of
4 Bits Tacols
1 Rule 1 Dtench Vise
3 Chisels 1 Gimlet Bit
1 Traw Shave I Back Saw
1 Mitre Box 1 Scroll Saw
1 Screw Diriver 1 Saw Set with handle
1 Pliers and I Saws
1 Mail Se 1 Carpentry Hook

Cabinet :—5pecial Terszhing Expeditionary

Force cypress chest, varnished oak finish, size "-1 %
2 = 123 = 10 inches, Approximate weight,
i1 M. Price $50.00 (Canadz $75.00).
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DESIGNER AND TOY MAKER

Ne. 5001

Learn how to enlarge or reduce different
designs with this sel. ¥You will be intee-
esk I|':: hlhr. aduirgml [mdr.lrs l]1:|"L|_1ll:l:| on the
top of the reducing and enlarging appara-
tus. The tdea of ELa.t id to trace with the
stylus ome of the animals. Ii you have
Iollowed the correct lines, youx will fmd a
small reproductionm that your F-l’.“]!ﬂ.'i.l has
made, e anitmal puzzle 15 Just some-
thing for you to start on.  Aflter you know
how to use the set you can use any design
vou want — bransfer it to wood and then
saw it put with the zeroll saw included in
ihis =et. Yoo can build easily bird cages
small book racks and a number of us:{uf
articles, Facked in Gilbert Toy carton,
qize 1204 x B34 x 18 inches, Approxiimate
wei 'T_. 1 th. Price $1.00 {Canada 5150}
o0,

No. 8002

Thiz larger Designer and Toy
Maker Outfit gives you complete
material for making exact copies
of designs found in magazines and
books. You can either reduce or
increase the size of the artlicle
o buikd fromy the original sketch
as wyou prefer, There iz included
also a ilwartl. on which you can
try out your designs.  After your
patfern s made, yowu can use the
colors that come in this ser to
paint it with very pretty efeces.
Comes in Gilbert Toy carkon, size
18 = 10 x 1% inches,  Approxi-
mate weight, 1 ™., 3 oz, Price
$2.50 (Camada $3.75)

PICTURE FRAMING

MNo. 703

In times past, the framing of picturce was always con-

sidered & job for the art stores to hamdle
i3 tewe that picture framing |:-r~n!mr1}' dope 13 an art;

el o the stores
— that is, to professionals.  With the simple,
well-chosen tools in this =set, a small bench or
table upon which to work, and a little careful
study, wou will he able to design and build your

it is an art which need oot he

picture frames and  boild them right

enlargetments, color prints, elc.

ere's @ whole heap of fun in this set

et containg  lavout hoard, mitre hox

hammer, etc., tomether with steips of moulding to
practice with. There's also a book of instruction:
tf]lEEpi-hfg.;_mLTjuat how  to [E?Eﬂt FI:;L““E"H
tin Gi t Toy cartom, size ® x 31

Weight 5 ths, 12 ozs. Price $7.50

A imat
(Canada $11.25),

It certainly

bait

s L

g X
R = 14 '\.- i

which will add heauty and dignity te your favorite
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These new soldering outfits are really more than
toys. They are mighty handy things to have around
the howuse if any of your Aother's pans or small
kettles spring 2 leak. With one of these outfits on
hand you can quickly repair them.

This outfit containg soldering  iron,
solder, lamp, flux, sheets of metal and
complete book on soldering. Packed in
Gilbert Toy carton, size 1234 x B3 =

SOLDERING OUTFITS

No. 7001

TIN CAN TOYS

The idea of making toys and handy articles from tin

CANS Seems queer becaude you have always looked wpon

them &% worthless,

models will result frosn a little work om cans,  Automobiles,
prower boats, lug boats and pumerous other toys can be
made. Yoo can make, too, bandy articles for the house,
such as ash trays, biscuwit cutters, ebe,

The set comtains a complete soldering outht,
mallet, soldering irom, shears and dorming blocks
znd book of instructions.  Packed in Gilbert Toy
carton, size 18 x 10 = 1% ifaches. Approximate
weight, 3 1bs., 8 ozs. Price §5.00 (Canada %7.50),

You canoot realize what interesting

MNo. T052

$15.00).

No. 7002

This outfit contains a dandy little oven
whichh n bhe used with
lamp in addition to soldering iron, solder,
lamg:, fux, sheeta of metal and big book
on soldering,  Packed in Gilbert Toy carton,
gize 174 x Bl x 2 inches. Approximate
Weight, 2 i, Price $2.50 (Canada $3.75),

Neo. 7053

The boy who wants & complete ootfit will
T inberested i thas, as it contains [l size

tools, such as a 1Jny needs,
make big models. A book containing many
illustrations and detailed instructions for mak
ing toys was prepared by M
inventor. Comes packed in staited hardwoosd
cabinet, size 22 x Y x 2% in.  Approximate
Weight, & [Mbs., 11 ozs. Price $10.00 (Canada

114 inches. Approximate Weight, 1 th.
Price, $1.00 (Canada $1.50).

gad or regular

with which to

Thatcher, the
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BRIK-TOR
“The Toy for Young Architects”

Here"s iua‘t the Loy that all I:ln:lr_'pﬁ who own
construction toys have been wailting for — a
toy that enables you toc complete your fmodels
s0 they boeok real,

Haven't wou often  wished that wyou could
aed the foundation, brick walls, roofs, windows,
cic.,, to the framework madels you build, in a

way that would make them look tme to life?

faell ! Youw can do it with Brik-tor. % o
will mow be able Lo build whole cities, add founda-
tion walls, roofs to your '|11.1:i|.-|,3i|;|5'ﬁ h'rid;::h, etc,,
with steel bricks in many strikingly  beautiful
calor combinations, and firﬂ-u will be able to pu
in the windows, ton, streets, side-walks and
piers — cveryihing! Ihn:rr are two outfits:

No. A
(Mot Illustrated)
Tn the Gilbhert Toy carton, 12% = B3 x 114

inches,  Approximate wwpﬂﬁ- 1 b, 2 aza, Price
%150 {(Canada §2.25}).
Nao, C
Packed in rarrlh::harr] cartom, size 1234 =x B3
% 201§ inches. F'I'I}!llll'l:'lll[t weight; 6 Ibs., 7
ors.  Price 5. I'.'Iﬂ {Canada £7.50).

MACHINE DESIGN

No. 6535

Wouldn't vou like &o have anm
cquipment which you could set
up n your own home and have
it operate just like the hig ma-
chinea dof

Gilbert Machine DEElgn is
knocked down machinery, in minia-
ture. If you are interested in
mechanics you will be pleased with
this seat, ﬂlt[t will be any amount
of fun for you puatting axles in

place and connecting them with
rods.  Then when your machine
is -E'I:I-m'|:||i:ti: you can make it go

cxactly in the same way as the
hig machines do in factories. The
parts are made of cast irom with
nickel plate finish. You can he
sure that yvour ml.l\':'lhﬁ.-tr:.l' is Ell'i.'.ll'l-ﬁ-
iy built and will last a lomg time,

With the set comes a book of instroctions
michines and the work cach one does,
Approximate weight: 8 Ibs

x 3% inches.

'A']:IJ.I:]'I explaing the different types nf
Packed in stained hardwood cabiner, 200 x 12
Price %£10.50 [(Camada §15.75),
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GILBERT TOY MOTORS

You know that unless a motor works when you wamt it to, it is more trouble than
it's worth. And I can tell you, boys, these Gilhert Toy Motors work. They are strong
and poweriul and wnill surprse you with the way they stand up. Of course, besides
motore, | make lots ol t‘]ﬁ!lll{]fll}js to be used with them, such as control switches,
reverae bases, tramnsformers and eleciric shockers. But you ¢an be sure you can depend
on all of them to do the things you want to have them do. They are great to use with
your Erector Models. Your regular toy dealer sells them,

P-52 Motor. A dandy two terminal motor for
operating light running models. Operates on
either hatteries or from transformer. Height,
dK". Approximate weight: 8 ozs. Price $1.50
(Canada $2.25).

P-53 Motor. This motor has two tcrminals,
pressed steel base, latest tvpe tubular holders
with copper gauze brushes. Waorks great. Height,
3}". Weight 14 ozs. Price $225 (Canada $1.40),

P-54 Motor. This is the same as P-5} Mator
mounted on a reverse base, so that vou can run
:|1. ('I'[]'If'r bEI.E]!'.'I.l-ElI"ll't or fl:)-'r'“.dr:]_t.. F:I!'I.f f|:|.'|' run-=

ning clevator models. Height 33{". Weight 14 ozs.
Price $2.50 {Canada %$3.75).

P-56C Motor. This is one of the strongest
universal toy motors made. Attaches direct to
electric hight socket, operating on alternating or
direct current 110 w_ﬂt:a Made of cast iron with
bearings an integral part of casting. Height, 374",
Weight 3 ths. Price $5.00 (Canada $7.50).

.'f."'-f-l Four Terminal Motor. | made thiz motor es-
pecially for operating Erector and other Mechanical
Toy models. Can be used with P-59 Reverse Base or
P-61 Control Switch. You won't find a better motor
for the price anywhere. Htlﬂ'llt 234", Weight, 12 ozs.
Price $225 (Canada $3.40

P-59 Reverse Base. This is used to operate four

terminal toy motors either backward or forward.
Can be directly attached to motor P-58 or at a
distance with longer wire. Size, 4 x 4". Woeight
7 Price $1.00 (Canada $1.50).

QLS.




MOTORS 85

P-73B Motor. Cast iron motor shell and hasc,
l.ooks very much like hig commercial motars. Can
be used on batterics or from house current throngh
a transformer, Height 433", Weight 3 bs. Price
$2.50 (Canada $3.73).

P-82 Battery Wound Moter. This motor is meant
especially to be used with batteries, IHas die cast frame
and cast iron base, Heiwht 3%, Weight, 2 ths, Price
£5.00, (Canada $7.507.

B-685 Universal Motor. This is more than a
toy., It's a real motor of 1/30 horse-power, The
same motor I use to run all my hig toy machine
shops, Die cast frame. Cast hase similar to basge
on P-36C. Has cord and plug ready to attach
to any lamp socket., Height 5", Weight, 2 Ihs,
8 ozs. Price $3.50 {(Canada $12.75).

P-61C Contrel Switch. With this control switch
you can regulate the speed of vour motor. It is
controlled by lever, just like all big rheostats.
Paorcelain base, size 4 x 4", Weight, 7 ozs. Price
$L00 (Canada $1.50}.

P-65 Motor. This iz a splendid two ter-
munal motor to bhe operated on batteries.
Fauipped with tweo handles so that it may
also  be operated as clectnie  shocker.
Height, 331, Weight, 14 ozs. Price $2.50
{Canada $3.75).

273 Electrical Shocker. llere's an electrnical
toy vou can have loads of fun with. Get your
friends to hold the handles and give them a
real electric shock. Size, 4 x 23", Weight,
2 ths., 8 ozs. Price $2.50 (Canada $3.75).

P-680C Transformar. This transiormer
saves the use of batteries. Attach it to
vour clectric light socket (alternating
current onlyv) and run your moter direct
from it. Comes with § {t. cord and plug.
Size, 314 x 3¥ x 2¥:". Weight: 2 ths,
12 ozs. Price $6.50 (Canada $9.75).
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ANCHOR BLOCKS

Here vou are boys, real stone building blocks with which you can
build miniature models of houses, bridges, churches, city halls and many
other things, Best of all, the stones and bricks are designed just hke
the hig stones that are used to make real builldings. Your models will
look true to life and dandy reproductions of all kinds of architecture,
Each outht contains an assortment of stones in many sizes, shapes and
colors. Some of the outfits contain stones only for building churches,
houses, garages, fire engine houscs, city halls, libraries, and any number
of those kind of boildings. while other outhts contain the iamous Erector
parts for building bridges, tunnels and engincering models of that kind.
The Etrector parts, vou can also use as foundations for sky-scrapers,
towers, wells, ete,

With every outfit comes a finely illustrated design book printed in
colors and showing many models that have already been built with
Gilbert Anchor Blocks., You can, of course, Timild many models not
shown in the book that you think of yourself

No. 1

Contains Stones and bBErector Parts.

Box —New Gilhert Tov carton with four color
label, size 9L 2 7 x 17 Approximate Weight: 3 ths,
8 ozs, Price 100 (Canada $1.50).

No. 2

Contains Stones.
Box —New Gilbert Toy carton with four color
label, size 1214 x 834 = 14", Approximate Weight :
6 ths, 6 ozs. Price $250 (Canada $3.73).

No. 3

Contains Stones and Ercctor Parts.

Box:—5tained hardwood cabinet,
size 1284 x 814 x 134Y. Approximate
gygg?llt, 5 ths, Price, $3.50 (Canada
§5.25).

Contains Stones. No. 4

Box :—5tained hardwood cabinet, size 1234 = 8t4 x 135" A Libaey
Weight, 6 Tbs. Price $3.50 (Canada §5.25), - 70 Approximate
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No. 5

Contains Stones and Ercctor Parts.
Box:—5tained hardwood cabinet, size 1214 x B34 x 3. Approximate
Weight, 8 bs, 10 ozs. Price, $53.00 (Canada $7.50).

No. 6

Contains Stones,

Box:—5Stained hardwood
cabinet, size 12%4 x 834 x 3",
Approximate weight, 10 ths,,
4 ozs. Price 000 (Canada
F9.00),

No. 7

Contains Stones and Erec-
tor Parts.

Box - —5Stamed hardwoord
cabinet, size 1684 x 10 = 3"
Approximate Weight, 16 ths.
10 ozs. Price $10.00 {Canada
$15.00),

No. 8
Contains Stones.
Box:—5tained hardwood cabinet, size 1634 x 10 x 3. Approximate
Weight, 16 ths, 12 ozs. Price, 31000 (Canada $15.00).

No. 9

Contains Stones and Erecior Parts,
Box :—5tained hardwood cabinet, size 1834 x 1034 x 3", Approximate
Weight. 23 Ibs., 8 ozs. Price $13.00 (Canada $22.50).

No. 10

Contains Stones.

Box:; — S5tained hardwood
cabinet, size 183 x 1037 x 3",
Approximate Weight, 24 tbs,
f ozs. Price $15.00 (Canada
$22.50).
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MYSTO MAGIC

As you boys probably know, I first started this big Gilbert Toy busi-
ness by making Magic tricks, but long before that I was practicing
Magic professionally, giving cntertainments for lodges, clubs, churches
and other organizations, and in this way ecarned practically my entire
expenses for college. For this reason I am in a very good position to
appreciate what it means to boyvs to have something of this kind that
they can fall back upon. Something that will help them work their way
through school, or give them additional spending money. By no means
15 it the money alone that you derive from this that makes it enjovable.
It's one of the greatest ways to amuse yourself and your friends that
I know of. Best of all, it trains your eyes, fingers and hands. You
probably don’t believe that, but after vou have practiced Magic for
a while you'll soon see that it is entirely true.

No. 2001

Contains  Multiplying Billiard Balls,
Cigarette Vanisher, Disappearing Coins
and many others. The Mapic Wand and
show poster come with this outfit. Also
a big book of instructions telling
just how to do ecach trick.

Packed in Gilbert Toy carton, 1214

PR ot _ x 834 x 1% inches. Weight Approx-
e : el imately 1 th,  Price $1.50 (Canada
N oA Rl 5225)

No. 2003

A magic outfit somewhat larger than
No. 2001, and containing more tricks. In
addition to those in No. 2001, this set con-
tains the Passe Passe Coin Trick, Chinese
Linking Rings and a numbher of other tricks.
The big hook of instructions included tells
how te hold your hands while per-
forming, and also cxplains how to
do some marvelous tricks, the same
as performed on the stage. Packed
in Githert Toy carton, size 1213 x
B34 x 1% inches. Weight Approxi-
mately 1 th., Price $2.50 (Canada
$3.79).
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No. 2005

Just think of the fun you can
have making dollar bills appear in
your coat sleeve or making cigar-
cttes  and  handkerchiefs  wvanish.
This oaitfit contains a very good
assortment of famous tricks, like
the Drmmhead Tube, Linking Rings,
Handkerchief Cassette and manvy
others. The book of mnstructions
tells you how to perform each trick
and lists many you can do with
apparatus von have in your own
home. Packed in Gilbert Toy car-
ton size 18 x 10 x 174". Weight ap-
proximately 1 b, 8 ozs. Price
500 (Canada $7.50).

No. 2006

One of the best collections of amateur
magic for giving complete entertain-
ments; containing Magician's Nickel-
Tipped Wand, Show Poster, and illus-
trated Manual giving complete instruc-
tions how to give a performance, includ-
ing “patter,” ete. Some of the tricks
included are: Spirit Slate,
Siberian Transport Chain,
Drumhead Tube, Handker-
chief Cassette, Passe-Passe
Com Trick, ete.

Comes in stained hardwood cabinet with tray, size 13 x @ x 3 inches,
Approximate Weight: 6 Ths. Price $7.50. (Canada $11.25).
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PROFESSIONAL SETS

The two outfits following are really semi-professional sets. They are
among the best collections of amateur magic and intended {for the boy
whao, aiter practicing Magic for some time, desires to equip himself with
an outht he can use to give shows, not only to his {riends, buat for
church, lodges, and Y. Al C. Al's as well. They contain a splendid as-
sortment of the leading tricks that are practiced by the foremost
magicians today.

Mo. 2009

Contains i(—Large Wand, Show Poster, IMhan-
tom Card Trick, Vanishing Coin from  Glass,
Drumhead Tube, Bagic Slates, Phantom Ring,
Ching Ling Soo, Okeito Com Box, Mysto Coln
Shells, Disappearing Handkerchief, Princess Card
Trick, Pick-it-0hat, Sphinx, Papel Blanco, Rice
e Water, Chinese Linking Rings, Cigarette Van-
isher, etc,

Box :—Stained hardwood compact chest  with
L Cise 1.'|.;|.:~|:l.-:, SIEE ]I'."l!ri = 10w x 231 inches.
Approximate Weight, 4 s, 12 ozs.  Price
510,00 (Canada $15.00),

No. 2010

Contains :—Large Wand, Show Poster, Papel
Blanco, Horsehair Coin, Kellar Coffee and Millk,
Magic Slates, Idrumbead Tubes, Large Rilliard
Balls, White Handkerchicef, Yeliow HandkerchieF,
Hed Hflnil_kachicE,_ Blue Hamdkerchief, Purple
Handkerchief, Sphinx. Princess, Mysta Coins,
Handkerchief Fake, {_'hin% Ling Soo, Coin Shells,
etc., as well as complete ook of instructions,
. Hoxr—Stained hardwood cabinet, with parti-
tionz for separate tricks, size 22 x 8% x § im.
Approximate  Weight, 8 ths, 12 oszs, rice

$25.00 (Canada $37.50).

CARD TRICKS

No. 2007

Boys, when you have watched magicians
perform  their wmystifyving card tricks,
havent you had the desire to perform
those very same stunts yourself?

It is great sport, and wyou can easily
become masters in this line of entertain-
ment hy closely following directions given
in the Book of Instructions which
comes with every Gilbert Magic
Card Trick Qutfit.

In addition to the Magician’s pack
of cards, with which can be perform-
ed a great number of tricks, are eight
other mysterious card stunts that are used by the foremost magicians.
Set packed in Gilbert Toy carton, size 1274 x 834 % 114”7, Approximate
weight: 1 Ib. Price $2.00 (Canada $3.00).

=
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COIN TRICKS

No. 2020

Just think]l You can give shows and
mystify your iriends with the same fas-
cinating coin tricks that are vsed on the
stage today by many of the proiessional
magicians,

You can make a coin vanish
from a newspaper—vanish a coin
from your closed hand — make
coins appear out of the air—pass
# coin through a table—vanish a
coin from a glass, and many other
tricks that will malke your friends’
eves open in wonder,

With a Gilbert Coin Trick Outfit all of these things are simple. There
is a big book comes with each set explaining how cach tricks is per-
formed, just how to hold your bands when giving shows on the stage,
how to talk so that you will divert the attention of vour aundience, in
fact all the information you need to give Magic Coin Trick entertain-
ments,

The Outht contains a complete assortment of magic coins. Packed
in Grilbert Toy carton, size 18x 10x 134 inches. Price $2.50 {(Canada $3.75).

KNOTS AND SPLICES
Mo. 2021

_They thought the rope was ticd
tightly and mm a way that would make
it impossible for you to escape. From
all appearances they were right, but they
o e iy did not know that for you it was a very

: easy matter to escape. You had an
outht of Gilbert Knots and Splices
from which vou had learned how
to make various kinds of rope ties,
and how to get out of them. There
was hardly a knot that any one
could show you that vou wouldn't
know how to tie and untie.

If vou haven't already one of
these sets, you certainly want to
get one, for with it you will learn how to splice rope: how to tie useful
knots; and how to do many tricks that are now being performed on the
stage by famous magicians. You can give shows for your church ar club.

Outfit contains a complete assortment of sample knots, with a guanti-
iy of rope to practice with, as well as complete hook on knots, telling
how to tie them or how to perform many startling experiments. Packed
in the Gilbert Toy carton, 718 x 10 x 134 inches. Price $1.00 (Canada $1.50),
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CHEMICAL MAGIC

Neo. 2022

How do you suppose magicians on the
stage pour red, then white and then blue
liguids all from the same pitcher right
before vour eyves? Haven't vou envied

".- them and wished you could do wonderful
i‘ g s, -- tricks of that kind? It really isn't as hard

TR A S s it looks, once vou know how, and a
' : Gilbert Chemical Magic Cutfit
exposes all the secrets that have
mystified you so long.

With one of these outfits vou
cann give a complete entertain-
ment of chemical magic that
will fascinate and mystify.
There's a big book in every out-
fit telling just how to do each trick, how to hold vour hands when per-
h:-:rmmg and ail other nocessarey I.:I'!{t!-rm'lll-::-“ With a little |_1:r.:|ct:|{:c vou can soon he
earning_ a good deal of extra epending money, The outfits contain a complete assori-
ment of chemicals, some in linwid form in glass bottles, scaled with wax, and others
in ]lﬂwdl:r {form in “ﬂﬂdtﬂ containers. There are enough chemicals ineluded with which

to give a whole evening™s entertainment. Packed in CGilbhert Toy carton, size 18 x 10
x 14 inches, Approximate weight: 1 tb., 5 ozs., DIrice $3.00 {Canada $7.50).

PHOTO PHADS

No. 2024

Geel It's great to have a Photo- S .
Phad set and transfer photographs :' GILBERT

and pictures to cloth, glass and paper. ﬂ"'n

The boy or girl who sees a picture of D“hﬁs
a pretty landscape or other design can ‘ﬁﬁ

easily decorate a sofa pillow, a glass a3 \ ﬁ u.'-’“’

window, a cloth hanging, cte., with this . :

new method. Then, too, it's possible,
to print yvour own photograph
on your letter paper. And
best yet, 15 for the bov who
wants te put his favorite
photo on his watch, This can
be done easily. The material
in yvour outht will make all SS———=
vour prints permanent, S0
vou need not be afraid they will rub off.

Don't think you have to own a camera to enjoy this outfit. You can
transfer phatographs your friends have given you, or make copies from
pictures in magazines and hooks. Packed in new Gilbert Toy carton,
size, 18 x 10 x 114 inches. Approximate weight: 2 ths, 12 ozs. Price $2.50
{Canada $3.75).
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MUTT & JEFF JOKES

No. 2008

Every boy knows about Bud Fisher's famous
comedians, Mutt & Jeff. You fellows have had
many a good laugh and thoroughly enjoyed the
pranks thesc laugh-provokers are pictured doing
in all the newspaper comic supplement pages,

Here's an outfit with which yvou
can perform a great number of
funny stunts such as the Sore
Finger, Rubber Tack, Plate Lifter
or Heart Palpitator, Ravelling
Joke, Window or Plate Smasher
and Magic Ink Spot. Packed in
Gilbert Toy carton with book of
instructions telling vou just how to do cach one. Size of carton, 1214
« 814 x 114 in. Approximate Weight: 1 th, Price $1.50 (Canada $223).

HANDKERCHIEF TRICKS
MNo. 2025

Contains a collection of clever and
novel feats, such as you have seen the
m,;g]cmna pcriurm on the stage.

With it 18 included a book
of instructions telling you in
a very simple way the man-
ner in which each trick 1s
prepared. The number of il-
lustrations is large because
every move that must be
made is picturcd se that you
cannot misunderstand any
direction given.

The outht contains all the
material you need to give a
full evening's entertainment
for your friends or your club. The set comes in Gilbert Toy carton, size
18 x 10 x 114 inches., Approximate Weight: 1 b, 6 ozs. Price :".:?5!}
{Canada $11.25),
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PUZZLE PARTIES

No. 1029

A good puzele to solve—one that is a corker and which
will text vour thiaking power to the limit is about the tmose
fumn Fiau could wislh for, and the Mo, 1029 (3illwere Pozzle
Party Set proviles an entertiinment for you and vour frictds
which is kard to beat,

With the puzzles in this outfit, different
gagmes can b played anmd prizes @ivem to
the person  solving  the wvarious puzzles
first. Instrvictions for each trck l_r_l];inj;
just how to do them, come with each ser
whicli is packed in the Gilbert Toy carton,
FPrice 25¢ ({Canada 40c).

MNo. 1030

No onc really seems to know when,
where, amd how purzles originated. Lit
fact, the greatest puzzles in all Purzledom
i3 an regard o tbeir origine With  the
varied assortment in the No.o 1030 Gilbert
Puzzle Ser, your puzzlesolving ability will he tested to the limir,

Chitht complete with Book of Instructions giving all necessary  infocmation  and
directions regarding all puzzles n set comes packed in the individual Gilbert Toy carton.
Price 50c (LCanzda 7Fic).

MNo. 1031
Just imagine o dozen of vour friends all seared
a.rl;n:md B ]JiR 1':1||||::, each with a different |:-|.|.:r:.'.':11-_- (]
solve and each one trying their hest to win the prize
that Bas been put up for the one who masters the
puzzie first. There iz nothing maore fascinating than
i good puzele, and the fun there is in doing these
tricks will keep you right on your togs every minute,
With the asiortment of puzzles in the
Mo, 1021 5et, a most enjoyvable part can
ke hadl, amd 2 special Book of instructions
which comes with this outfit gives complete
mfoemation abowd each andividuoal puozzle.
Packed inm Gilbert Towy package,
Price £1.00 (Canada £1.530).

No. 1032
{Not Ilustrated)

A complete assortment of all Gilhert poezles
i% dncluded an the No, 1032 Puzzle Party Outfie,
the largest and most popular set we have ever
mare. A wonilerful variety of tricks, each one
!h:'mg e'ntirt_-"lg,.' |1'ir'|'4:rcnt Erm'rl l:,|'||: qlhcr, Hu:l-t |;|-1'||3'
15 there that fascimating fun connected with the
solving of all puzzles, boi a goml] trainimg i
quick thinking as well, for to solve
1 purele i s necessary tn think
and think anickly and logically.

The Ser is complete i every de-
tail, amd a zreat wariety of tricks
makes possible one grand big Pusz-
ele Party.

Packed in Gilbert Toy carton with
complete Book of Tpstructions,
Price 3300 (Capada %300,
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SIGNAL ENGINEERING
No. 6544

What better sport could you have
than that of sending messages by
signals, using many different swys-
tems 7

Gilbert Signal LEngineering will
teach vou how to use the Helio-
graph, the Wig Wag, Ardois, the
Semaphore, and other sys-
tems of signalling opera-
ted with such great suc-
cess by the T 5. Army
and Nawvy. -Learn about
the signals used by ships
when out at sea. You will
find that many times when out camping or hunting a knowledge of
sigials will be a great help to you. Suppose some night you and vour
friends are at camp, ¥you can exchange meszages by means aof flash-
light signals.

Contains two complete scts of electric signals with red and white
electric lights with key-board for operating them. Has also 128 page
hook giving directions for using the set and instructions for making
flags and other signals as well as telling you how te Wig Wag, use a
Semaphore and Blinker. Gives codes and illustrations of many flags in
four colors. Packed in Githert Toy carton, size 18 x 10 x 114 inches,
Approximate weight, J s, Price $10.00 (Canada $15.00).

No. 6541

A dandy little blinker set. Contains light and control key together
with wire for connecting and book of instructions on Blinker Signalling.
Packed in Gilbert Toy carton, size 18 x 10 x 1% inches. Approximate

weight, 2 ths, Price 3100 (Canada $1.50).



GILBERT TOY TIPS

This is a maga-
zine particular-
1y for hoys. It
Las some cork-
e articles on
athletics, camp-
ing, fishing,
wireless telep-
raphy, chemis-
try and heaps
of other things
which I know
bovs are in-
terested in. It

GILBERT TOY TIPS

The army of bovs all over the world who have Gilbert Toys has
grown 50 tremendously and there are <o many new things come up every
day that I have published a little magazine called “Gilbert Toy “Tips.”

T S T
it o, l Tha Calleery Togramiem Sevesty i B
P

[ T

Billy and His Trouble:

BY AlLwa sES G E

thev are dong.
AMany boys are
sending me
stories of their
own to print in
this magazine
every month,
Then too,
there is a cor-
respondence
corner  where
bove can st
their names and
in that way get

also is the offi- S e yemens TR in touch with

cial magazine
for the Gilbert
Engineering In-

other boys all
over the world.
It is a cracker-

_ﬂ- ; oF
= oy = - e Fie i s i = L]
stitute for Boys S G e = vl jack boy’s pa-
containing let- v o B i per and  yon
ters which boys "’a*".."‘"’"ﬂn“:“ﬂ i e o T s e surely want to
have sent me maTTI s ™S e i become a sub-
together with L e e S e i scriber, Y ou
their  picturces |  can get it for
and stories =——" a whole yecar

about things

by simply send-

ing me twenty-five cents to cover postage and wrapping, the rest of the
cxpense I gladly stand myself., It is published cight times a year, in Feb-
ruary, April, June, August, September, October, November and December.

Send today for this great boys' paper.
Cordially yours,

AC

FPresident.
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Containing

PersoxaL LETTER To GILBERT Bovs EvervwHERE, by Alfred C. Gilbert,
President, The A. C, Gilbert Company.

THE History or Giesert Tovs, by A. C. Gilbert.

How to Hicx Juur, by A C. Gilbert.

MeN axp Evexts 1x tae History or 1920 SporTs.

Worep's FadMous ExGINEERING ACHIEVEMENTS.

How 1o Make Workineg Drawincs, by A, Frederick Collins.
Tae THEoRY oF WikeLEss, by A. Frederick Collins.

CHEMISTRY EXPERIMENTs axp How to Perrorym THewm, by Wm. J.
Horn, Ph.B.,, Yale University, 1915

SoMmE Simrre Macte Fxeerivexts ann How 1o Peapoey THEM.

General Catalog cf
Gilbert Toys

Published by
THE A. C. GILBERT COMPANY
NEW HAVEN, CONNECTICUT

In Cansda: —The A. C. Gilbert-Manzies Co., Limitad, Toronio
In England:—The A. C. Gilbert Co., 125 High Holborn, London, "W, C. 1.
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