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ﬁw to Set [/:o

Your Laboratory

By RAYMOND B. WAILES

ITH simple equipment requir-
ing surprisingly little financial
outlay, you can build in your
home a small chemical labora-
tory that will provide a fascinating hobby.

Here you may amaze your friends with
seemingly magical chemical tricks, as by
the manufacture of paint that shines in the
dark or of writing inks that disappear
unless the secret of bringing them back is
known. You can manufacture wuseful
things for the home, as soap or liquid
court plaster. You can test gold rings and
ivory piano keys to see whether they are
genuine, If you wish, you can investigate
the chemical processes used in industry,
with the ever-present possibility of an
important discovery. To the real dyed-in-
the-wool experimenter, chemicals in them-
sclves are intriguing, and a beautifully
colored precipitate or a startling forma-
tion of crystals is its own reward for the
trouble of preparation.

First you will need a suitable workroom
—and it would be well to consult the lady
of the house before usurping the bathroom
or the laundry tubs. Running water is an
advantage, but it is not essential. An
attic, a corner of the cellar, or a spare
room will do well.

You will require n chemical bench at
which wvarious chemicals and apparatus
may be stored, and a working space pro-
vided for the setting up of apparatus.

In the making of a chemical bench, an
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old kitchen table can be used. Shelv-
ing can be placed at the rear, with
room for a gallon of water, Shelves
can be made from wooden boxes,
and if they are four inches deep,
there will be ample room for the
usual sizes of chemical bottles. The
table shown in the photograph has
side uprights two feet high sup-
porting the shelves. It is well to
space the first shelf nine inches
above the table top. The water sup-
ply shown is necessary if running
water is not available for your home
laboratory. It consists of a one-gal-
lon jug on a shelf that is fastencd
to the uprights by means of shelf
brackets. A glass and rubber tube
with pinch clamp is used to siphon
the water from the jug.

The drain, or sink, is made from
the cut-off top of a large bottle in-
serted in a hole in a shelf that is
fastened to the side board of the table
with shelf brackets. Fitted with a cork, a
glass tube, and a rubber drainpipe that
feeds into an earthenware crock below,
this means of waste disposal will be found
well suited to the chemical bench, If spent
acids arc poured into the glass sink, a
copious flow of water from the water sup-
ply above can be directed into it, diluting
it and washing the last traces into the
crock. After diluting well with water, the
crock can be emptied.

HEMISTRY:

Above, a typical
home chemical lab.
oratory with its
water supply and
sink., A kitchen
table is used, and
to this properly
spaced sheolves are
added. Note drain

Above, beakers can be

hicated on an iron plate

supported over Bunsen )
bumer. At right, cor-
rect way to hold a test & ——
tubo over a flame, heat- ‘
ing top of liquid firat

If gas is available at the chemical
bench, many of the cxperimenter’s
troubles are over. Lacking this perfect
fuel, alcohol lamps or a small electric
stove can be used. The latter is not eco-
nomical when test tubes are to be heated,

Beakers and flasks of liquids can be
heated over the Bunsen burner by sup-
porting them on an iron plate or a wire
gauze on a tripod or a ringstand, both of
which are stocked by dealers in chemical
apparatus, With the ordinary Bunsen
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n Exciting and
rofitable Hobby

AL, )
‘the tripod should be nine inches . P
he ringstand with its ring is adjust- L&/ 0
Jf an alcohol lamp is used as the WV 1 =7 %/_,'
- ot beat, the vessel to be heated ) -~
m:cd so that its bottom is ‘ :o]dp'o_ur 'pc‘o,w'dt"r
. o ip o O
oind the tip of the flame. Py l SAG ) B of Daste

Beating test tubes containing liquids, W0 %) Tina tarn bot.
3¢ tube away from the face and tle as you pour
only the upper portion of the
at first, slightly shaking the tube
boiling occurs. In this manner,
test tube breakages can be elim-
d. The test tube can be held by a
‘test tube holder or a girdle of

Perfect bends in glass tubing can be
made if the tube Is heated over
three homemade alcobol lamps In
tow, One lamp gives flattened bend

string about the filed line, soaking the
string in alcohol, and lighting. When
the flame goes out, hold the bottle
under running water and usually it
will crack along the filed line. Car-
borundum stone or emery cloth is
then used to rub down the sharp
edges. In this manner the sink for the
chemical bench was made.

by drawing a three-cornered
; lhc tube once or u\uc 'md

of'undy, holding, the ﬁlul sidc
from you. If the end of a glass
s introduced in a flame and
slowly, the sharp edges will
become round, giving a “fire-
! od” edge.
]fghn tubing is softened and bent,
ng a single’ Bunsen flame or an al-
Jamp, the tube will flatten and
n(t ltself at the bend. By equip-
a Bunsen bumer with a flame
der, glass tubing can be heated
goftened for two or three inches
‘that a perfect bend is possible.

SUPPORT for test tubes can be

casily made from wooden boxes.
The one shown here will take six
tubes in the vpright position and five
tubes in an inverted position, In this
latter position, tubes are dried after
they have been washed and cleaned
with a bottle brush. The test tubes
most commonly used are six inches
by three quarters of an inch, Three
holes are also placed in the test tube
rack for supporting stirring rods,
which can be tubing with the ends
closed by holding in a flame,

A useful attachment to the tube
rack is a filtering support. This is
made of heavy wire twisted as shown
and attached to the test tube rack

Diagram above will by inserting the prongs through screw
! :;'"_ as a *"“"{“:: eyes carried on one end of the rack.
== give you rig ‘ork 3 g {
. - b A leeatans Tor hrba Cork borers can be purchased from
< | rack and shelves laboratory supply houses, or metal
i ' tubes of various diameters can be

used as borers. Such tubes—as bean
blowers, curtain rod tubes, and so on

At left, bottles and
retorts are fitted

) L RE S corn having —can be sharpened at one end with
=2/ \ two holes, one for a file, and with a pushing and rotating
= — air -:u:’lu-. if it Qs motion the sharpened tube passed

o intended to. siphon through corks, leaving a clean hole.

) out their contents

The cork plug should then be re-
moved from the borer. When passing
Those home laboratories without gas glass tubing through holes in corks, pro-
should be equipped with three little al- tect the hands from injury, for the glass
cohol lamps inserted in a wooden block, may break if the hole is too small or if
for glass bending. Small medicine vials too much force is used.
fitted with corks, metal or glass tubes, and You will require a wash bottle in many
round wicks make excellent alcohol lamps. chemical manipulations. The sketch shows
- : They are arranged side by side, and the how this item can be made., A flask or

> 3 | glass to be bent is placed at the tips of bottle can be used.
AT : LR HOW TO the flames, rotated until the glass has A small photographer’s balance with
"\,y i | W\ cuT ToOP softened, and then bent to shape, reheat- gram weights will be found handy in car-
! “ | FROM RBOT- ing at times if necessary. The writer has rying out experirgents where substances
| ) | TLE FOR produced perfect bends with three lamps are called for in “parts.” It should be
Bri— LR set up as shown at the top of this page. sufficient to say that many formulas call
Bottles and large sizes of glass tubing for parts by weight, as sulphur two parts,
B R e e may be cut in two by means of an elec- iron one part. Here, two grams or twenty
besch to serve as sink. as shown in upper trically heated resistance wire or by filing grams of sulphur can be weighed out and
photo. Rubber tube runs to drainage vessel a line around the bottle, wrapping a mixed with one (Continued on page 133)
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IS THE IRON HORSE
DOOMED?

(Continued from page 132)

Here, however, the matter of cost steps
I in, Although the final operation and main-
tenance of an electric road may be consider-

I ably cheaper than that of a steam road
hauling similar traffic, the roadside equip-
ment requires a large initial outlay. If the

traffic over the road is not sufficiently heavy,
or if there is not some other saving condition
such as cheap electricity from water power,
the original outlay might take far too many
years to pay for itself. It is on the long
single- and double-tracked lines, with little
grade and through sparsely scttled areas, that
the Iron Horse, for the present at least, is
comparatively safe. - :

In twenty-nine countries, clectric giants
now race along rails once ruled entirely by
steam. With heavy grades and a meager
supply of coal, but with abundant water
power, it is not surprising to Jearn that in
the percentage of electrified to steam-operated
railroad, Switzerland leads the world. Ful}v
cighty-five percent of the ton-miles of its
trains is today hauled by electricity.

However, if the vast scheme proposed
to the British House of Commons by Lord
Weir's committee on railroad clectrification
should be accepted, the leadership would turn
to Great Britain. According to this proposal
all the main line track in Great Britain would
be changed over to clectric operation. The
project would give continuous employment
to 60,000 men for fifteen years, and would
cost $2,000,000,000,

HOW TO SET UP
YOUR LABORATORY

of Continued from page 69)

gram or ten grams of iron, the proportion
being two to one by weight,

In pouring powders of chemicals into the
balance pan, place s sheet of paper on each
pan, and with the mouth of the bottle over
the pan, rotate the bottle, hokding its bottom
upward at an angle =ufficient to cause the
substance to flow from the bottle in a gentle
sream,

Many substances and chemicals used in
your experiments will be found about the
house or shop. Zinc can be obtained from
dry cells, copper from wire. Epsom salts is
magnesium  sulphate; baking soda, sodium
bicarbonate; alum, potassium aluminum sul-
phate. These substances should be bottled

and labeled as such., Chemical handbooks
and formula and recipe books give many
other synonyms.

In experimenting, one should not taste

chemicals. Care should be taken in handling
acids, Concentrated sulphuric and nitric acids
are the most dangerons. If acids are spilled
on the skin or clothing, deluge the spot with
water. A rubber apron will help protect your
clothes, in performing chemical experiments.

(' 7 HIS series on chemistry for the home

laboratory will be continued as a regu-
dar monthly feature, conducted by My, Wailes.
In March, practical experiments of interest
ond profit will be presented by him and he
will be glad to receive any suggestionys vou
care 10 make or Lo answer any guestions you
care to ask kim,

“EYE" TURNS ON LIGHTS

Ecoxosicar of current is a show window
dovice invented in Germany, for it illuminates
Mthe window only when a spectator's shadow,
falling upon an clectric eye, operates a switch
'ﬂul turns on the lights,
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Liztprrrzower: Shaaryerrer:

What these men have done—

YOU CAN DoO!

Walter Wever, Middletown, 2 writes:
“1 bave made over JI000.00 om wy Ideal
Lusensmeioer  Shkerpewer during  the part  fowr
wmonths,” W. T, Moore, Twin Falls, Idabo,
writes: “Throuwgh the scasom of about 90 deys
my ldeal kas mettod me a proft of §1200.00."
Ralph L. Lemont, Ocean City, N. J.. writes:
“My Jdeal was the wmeans of making me
$1500.00 this past scasom.’’

Big Profits in Your Spare Time
C. S, Coburn, North Little Rock, Ark., writes:
YWith my Ideal Skarpener, working evemings
ey, T took in 3100520 im I8 wmonths—
wuBclent to pay for my ldes! end equip wmy
skop with mew, modern wmockinery."

A Permanent Paying Business
S. E. Raup, Harrisbarg, Pa., writes: "/ storted
sharpening lawumonrery 5 yeors age, a3 a yide
fine. Now | am arranging to buwild a lerge shop
and apartwment (o lahe care o) my increasing
buziness swhich employs 2 to 5 wmen bevidar
myael).”

No Training Required
You don't have 10 be a mechanic to operate
the Ideal. Its operation is simple and prace
tically automatic after you have placed the
lawnmower n position to grind, Uses little
power-—plug  lsto your light socket.
Skate Grinding Attachment-——earns

mosey the ycar 'round,
Be Your Own Boss—
Be independent. Don't et

this season go by without an
Ideal Sharpener. Our new,
free catalog shows you how to
make money (rom the very start.
Send for it 1oday.

ew

The new 1932 model Ideal Lawn-
mower Sharpener—with direct-connected
clectric motor and shelf—new variable-
feed grinding method—new Reconditioner
for “lapping in"—new straight-blade at-

tachment for grinding both faces of
straight-blade—the greatest value cver
offered,

SEND FOR free book
TODAY

THE FATE-ROOT-HEATH CO.
!327-363 Bell St., Plymouth, Ohio, U. S. A.
W l.\‘rncl me your free catalog, *Turns Your Spare
4 "l'um- Into Cash."
% Lame.
": Nam
o) Address

! City

e
(‘,.o

GET THIS BOOK THAT DESCRIBES
150 THRILLING AND MAGICALCHEM-
ICAL EXPERIMENTS YOU CAN MAKE!

Send for this 40 page booklet of wonderfal,
facinating and educational experiments in Chem-
istry. Learm how 10 make a dry fire extin
gulaber, how water, make magic amd
imvisible Inks, out of mhes, and 150
other exciting chemical experiments Now you
can learn for yourself how many startling and
otherwise mystifying tricks are performed by
Magr magicians, 10¢ in stamps covers cost of
mailing “Chemical Experiments” to you, Send
for your copy today and learn how much fun
there & in performing these asmazing Chemical

Faperiments

Kemkit Chemical Corporation
135 Johnson St Brooklyn, N. Y.

abead

A definite program for getting

financially will be found on
page four of this issue

i\lewAddlng Machine
Fits Vest Pocket!

Adds, subiracta, multiptios, and divides
Like $300 maochine-—yet 1t gosts oaly
32,00, Weigha only 4 cunces, Not a
toy — guaranteod {ur Iifetizne, Per-
fectly mocumte, lightning fast. Solls
on aight 1o business men, Morekeep-
:{-, homes =~ all who use flgures.
‘rito st once for Free
Sample Offer and Mon- ‘Gms

oy -Making Plan, 1004 Profit!

1007 benpr
We bolld, streagthen the voea! ergane —
Meld wilA scagy. bessame— Perdarmentall
w-m&nﬂ,«vmln-nm.f

PR CneraCAL ﬂ‘;’l'E

Brings you Fun
and Interest
with Chemistry

Elehl aloes:

Mo, 1-%1.00

No. 3%, - $3.50
No. 2-%$2.00

No. 5 $5.00
5.00

No. 8  48.00

Rl B e R
Sodl v s comvenieat carTy ing
Fold Everywhere. Ak for CTIEMCRAFPT by mame.

Leok for the name on the box

Froe Chomistry Mandbook

Containy weful Information 0 tome chesslels,
prices and deserigtions of hundreds of rhinsics!
for @ YUEY wopnr st ence

Wirlis

L N

“On the Fau Mall
in the
Hudwn River Vallay™
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Sleady Wert =16y Layolle—Fakl v

The PORTER CHEMICAL CoO.

S02 Washington Stroet Magerstown, M.

U. S. Government Jobs.
$158 TO $225 A MONTH

MAIL COUPON BEFORE YOU LOSE IT

[ ——————

1] Yrankliin Institute, Dept. L. 2853
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