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POPULAR MECHANICS

Blasting with Gasoline Vapor

That gasoline vapor can be used for
dislodging an obstruction in an under-
ground sewer pipe was discovered in an
emergency that would otherwise have
necessitated exploring underground in
about 15 ft. of frozen earth. A single-
cylinder, 5-hp. gasoline engine was con-
nected to the rear wheel of a motor truck
by a belt, both rear wheels being jacked
off the ground. The exhaust from the en-
gine was piped into a manhole, and the
opening made air-tight by stuffing it with
old burlap, cement, stones, and wood.
The truck was then started and the gas
engine was operated as a pump for some
minutes, so that a mixture of gasoline and
air was pumped into the sewer. The
timer was arranged so that the engine
would fire when the exhaust port was
open. After pumping the inflammable
vapor into the sewer for about 15 min-
utes the mixture was fired and the ob-
struction was blown out without damage
to the sewer.

Narrow Gate Useful on Farm

There are places, in fences and corrals,
about every farm, where a gate would
save much time and many steps. If two
posts are set a little more than a foot
apart, the average man can slip through
sidewise easily, but cows and other stock
cannot pass. These posts will not re-
quire other brac-
ing than a piece
of strap iron or
timber spiked
across the top.

Such a gate is

often most useful

at the corner of a

fence, or where a

fence joins a

building. If

placed in the

middle of a barb-

wire fence, the

wire can be first

stretched across the opening, and after it
has been secured to the posts with staples,
it can be cut in the center and the ends
wrapped around the posts. Where small
stock is kept, a single bar, placed diago-
nally across the opening and pivoted at
the bottom, will keep the animals from
passing; a strap-iron hook supports the
upper end of the bar.

@ Hardened paint and varnish can be re-
moved from paintbrushes with vinegar.
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Tool for Handling Wristpin Bushings

An easily made and effective tool for
inserting or extracting piston wristpin

TAPPED

=

REMOVING BUSHINGS

REPLACING

An Easily Made and Effective Tool for Inserting and
Extracting Piston Wristpin Bushings: This Tool Does
the Work of an Arbor Press without the Expense

bushings is shown in the drawing. This
tool is made from a piece of steel rod
which is turned to form a threaded shaft
having a shoulder and a square end for a
handle which is attached to the end of
the tool by riveting the end after the
handle has been put in place. The
threaded end of the tool screws into a
threaded collar which is welded to a han-
dle, as indicated.

To remove a bushing, the tool is placed
through the piston, and the collar is
screwed up, forcing the bushing to the
center of the piston and out of the boss.
To insert a bushing, it is slipped over the
tool, and the end is run through the pis-
ton; when the threaded collar is turned
up, the new bushing is forced into the
boss until it clears the outside of the pis-
ton.

Tightening Wooden Spokes

Loose spokes and felloes of wooden
wheels can be permanently tightened
without shrinking the tires. Soak the en-
tire wheel in water until the wood is
swollen and the spokes and rims are
tight. After this has been done, immerse
the wheel, either wholly, or a section at a
time, into boiling linseed oil. The oil will
drive the water out of the pores and take
its place, and, on drying, the oil wil\ xe-
main in the wood. This process W\ e
quire about 1/ gal. ot ol for 2 seX ot v~
cize automobile wheels. .
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vised by a competent construction engi-
neer, so that the structure may not be
weakened beyond the safety mark. Of
course, this does not apply to inserts set
in the concrete for the purpose of bolting
- up hangers for line and countershafting,
or where the concrete is used as a fire-
proof coating for solid steel I-beams.

Hanging Wallpaper over Grease Spot

Everyone who has tried it knows that
wallpaper hung over an uncovered grease
spot will absorb the grease and show an
ugly stain, and paperhangers are often
put to considerable trouble and expense
by the necessity of sizing such spots be-
fore they can be papered. A simple
dodge, in such cases, is to paste over the
spot a-piece of ordinary butcher’s paper,
at least twice the size of the spot to be
covered.

Power Feed for Drilling in Lathe

An attachment which does away with
the necessity of feeding a drill by hand,
when drilling in the lathe, is made from a

piece of 114 by
14-in. cold-rolled
steel. The steel
is bent as shown
in the drawing,
to fit around the
toolpost, to which
it is clamped by
a setscrew; the
two ends are
brought down
and fastened to
the tailstock setscrews.

In use, a tool holder is placed in the
toolpost, and the toolpost tightened, the
attachment is then secured in position,
and the center run in to meet the drill;
the carriage feed does the rest.

Restoring Crossed Threads

After the crossed threads of an impor-
tant part of a machine have been re-
threaded to function properly, they are
quite likely to turn hard and have a tend-
ency to jump back and recross. Both of
these handicaps can be overcome with a
little valve-grinding compound. Apply the
compound to the female threads and turn
the threads into one another in the same
fashion as in valve grinding: a back-and-
forth turning, with a little gain on the
forward motion at each turn. The com-
pound should be thoroughly removed
after the threads work properly,
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Rack Keeps Planer Bolts in Order

The rack shown in the drawing for
holding the T-bolts used on planers, and

CUTTING-TOOL STAND

‘ROUND IRON
1"SQUARE IRON

.

DOWEL RESTING
ON SHELF

A Rack for Holding Planer Bolts Eliminates the Usual
Search through a Box of Unsorted Bolts for
One of the Proper Length

other metal-working machines, will meet
with the approval of every operator who
has fumbled around in a box of unsorted

pbolts in search for one of a certain

length. Nearly all shops are now equipped
with metal tool stands to which the rack
in the drawing is attached with U-bolts,
as shown; a small dowel at the lower end
of the rack bears against the shelf of the
tool stand and prevents slipping. The 13-
in. holes, in the L-shaped rack arm, are
carefully drilled; this will permit the
round iron pegs, which are usually over-
size, to be driven in tight. The.size of
each bolt is stamped on the head with a
steel numbering die, and also on the rack,
so that bolts of a certain length are easily
located.—H. L. Ruark, Hillyard, Wash.

Tool Lifter for Planer or Shaper

An easily made
attachment which
will lift the
shaper or planer
tool on the back
stroke, thus pre-
venting undue
wear on the cut-
ting edge, is
shown in the
sketch. A com-
mon butt hinge,
preferably a brass
—————— one, is attached

MOoTION OF Too.  to the back of
the tool as shown; the height s 2WQyasked
5o that the tool will be tAased Jpowk Mo
in—R. H. Kasper, Philade\phir, ®2.

SURFACE OF WORK ~
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sible for a woman of moderate strength to
turn the car around without undue exer-
tion. The floor under the frame can easily
be cleaned by washing with a hose. If
some scrap lumpber and’ pipe is available,
the only expense which need be incurred
is that of purchasing the casters.—A.
Svenson, Okmulgee, Okla.

Tin-Can Key for Tire Repairs

An efficient tool for repairing small
punctures in single-tube bicycle tires is
made from an ordinary tin-can key. The
square end of the key is filed off as shown
by the dotted lines, and a notch is filed
in the top, as indi-
cated. The slot-
ted ends are filed
o to a long, sharp
- point. In use, sev-
eral rubber bands
are placed in the
slot and stretched
over the key, as
shown; the rubber
bands are coated
with rubber ce-
ment and the tool
is inserted into the
| puncture.  After

the bands have
been released from the top of the tool,
it is withdrawn, leaving the bands in the
puncture; sufficient time is allowed for
the rubber cement to harden and the
projecting ends of the rubber bands are
cut off flush with the outside of the tire.
—Paul M. Reidhaar, Connersville, Ind.

Auxiliary Petcock Aids in Cleaning
Gasoline-Feed Pipe

To obtain gasoline for cleaning a tube
to be patched, for cleaning the hands, or
removing grease from the car or clothing,
the usual practice is to dip something into
the gas tank, generally a handkerchief or
ball of waste. The result of this is fre-
quently a mysterious stoppage of the mo-
tor caused by a bit of lint or dirt clogging
the gasoline-feed pipe and cutting off the
fuel supply. As a result considerable
time is spent in locating the trouble and
remedying it. An easy means of avoid-
ing this is to substitute a tee for the usual
ell underneath the tank, an auxiliary pet-
cock being attached to one end, without
drilling or tapping. This arrangement
makes it possible to insert a wire into the
feed pipe to dislodge obstructions without
removing the pipe, by disconnecting the
carburetor connection.

RUBBER BAND

3311

Simple Rig Helps Overhead Drilling

Having a large number of holes to drill
in some gratings that were suspended at

A Simple Rif' for Drilling Holes in Overhead Grat-
s

ings, That Much More Effective than the Usual
Type of Hook-and-Board “Old Man”

a distance above the floor, the workman
on the job found that the regular hook-
and-board “old man” method was too
slow. The work was greatly facilitated
by wusing the rig shown in the drawing, in
which the pneumatic drill used was held
in an angle-iron holder. A hole is pro-
vided at the outer end of the angle-iron
arm through which a lever is inserted as
shown, for exerting pressure on the drill
point against the metal being drilled.—
ﬁdv.vard N. Snowdon, Boothbay Harbor,
aine,

A Nonspillable Oilcan

Any oilcan of standard make can be
made nonspillable by using materials to
be found around the average shop. .

As shown in the drawing, a piece of
light sheet tin or
brass is cut to fit
inside the screwed
end of the spout;
five holes are
drilled in this, the
center hole being

in. in diam-
eter. This is then
soldered into place
in the sgrew re-
cess. A piece of
362-in. brass wire
has a ball of solder
attached to the
end so that it will
close up the opening in the spout, and the
wire is cut so that it will just touch the
bottom of the can when the ball rests on
the opening. The wire is slipped through
the spout and the center hole in the disk,
a small coil spring placed on the wire 2=
shown, and a wasgher soldeted ‘o the wWite
to keep a slhight tension on the ST
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any metal part of the machine—and it is
almost impossible to avoid doing so—re-
ceives a severe but not dangerous shock.

Covering Holes in Plaster

For covering holes in the walls and
ceilings of a room, such as stovepipe holes
and spots from which the plaster has
fallen, in preparation for paperhanging,
it is not necessary to use plaster. A piece
of muslin, or cheesecloth, is pasted over
the hole, so that there is a margin of at
least 6 in. on all sides; this is allowed to
dry overnight, and the paper is applied
over the patch in the usual manner, If
the area to be patched is not too large,
such spots can only be discerned on close
inspection.

Steadying the Water in a Locomotive
Gauge Glass

On a locomotive-type boiler with a slop-
ing back head, where the bottom water-
gauge “spud” is screwed in flush with the
inside of the sheet,
trouble is fre-
quently experi-
enced with the
water jumping in
the glass. One
method of pre-
venting this is
shown in the
sketch. A brass
nipplewas screwed
into the “spud,” as
shown, having the end beveled, and ex-
tending 3 or 4 in. into the water space.
The vapor bubbles rising through the
water are not permitted to enter the gauge
glass, and a steady water level is secured.
—J. R. Minter, Washington, Ind.

Testing Block for Spark Plugs

It is necessary in auto-repair shops, and
convenient in the home garage, to have
some means whereby spark plugs may be
tested. Most shops have means for test-
ing, but in many cases they are unhandy
and never ready for immediate use. The
device described in this article will be
found always at hand and ready for use,
yet entirely out of the way. A block of
dry, hard wood, or fiber, is used for the
base, as shown in Fig. 1; this block is
provided with a round hole at the center,
which is flanked on each side by a square
hole, cut out with a chisel. Underneath
. each of these square openings, sheet-
i brass tongues are fastened with washers

3315

and screws, for the attachment of leads
from an induction coil, in the manner

~ATEA LisiAER AL wanme Smams  faaa

eow

w
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BATTERY SPARK COIL
! F1a.2: BOTTOM VIEW.AND DIAGRAM OF CONNECTIONS

A Convenient and Ever-Ready Testing Block for

Spark Plugs, That. Finds a Place of Usefulness in

the Auto-Repair Shop as Well as in the Private
arage

shown in Fig. 2. Two brass plates, made
according to the dimensions in Fig. 1,
have a small piece of thicker metal at-
tached to them, which is drilled so that a
piece of wire can be passed through the
block and form a hinge. When not in
use, these plates are pushed over so that
they are flush with the top of the block,
as shown by the dotted lines in Fig. 1;
when raised, the lower ends press against
the brass tongues underneath the block,
and form rests on which the metal parts
of the plug to be tested are placed, as
shown. As no circuit is formed until a
spark plug is placed across the raised
plates, no switch is necessary. A small
depression is cut in the bench to permit
movement of the brass tongues, when the
plates are raised, and the completed test-
ing block is attached with screws.

An Emergency Typewriter Repair

If the spring of a typewriter breaks, the
machine can still be operated by attaching
a stout rubber band to one end of the
carriage, the other end of the band being
attached to a thumbtack on the side of
the desk, or wall. The opetating sypeed
will be reduced, bhut the madhine ™ \:i
used—Harry Y. Houcdk, Rochester , N Y.
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the small pores. He proceeded to apply
his theory by injecting about a table-
spoonful of gasoline, through the valve
stem with a small oilcan. The effect was
almost magical, the tube being used for
months after without any trouble. While
it is generally admitted that gasoline is
not good for rubber, the small amount
used was sufficient to close the invisible
leaks without seriously affecting the tube
itself.—E. Stetson, Okmulgee, Okla.

Holder for Small, Round Lathe Tools

The accompanying sketch shows a use-
ful tool holder. The V-grooves on oppo-
site sides are of different depths, to

accommo -
date tools of dif-
ferent diameters.
The clamp is set
as close to the
end as possible,
and turns freely
so that it can
swing around the
end to the oppo-
site side. This
tool may be used
in the shaper or
lathe, being espe-
cially useful in the
latter, as ver{
small boring tools can be held firmly wit
it, thus permitting the use of short pieces
of drill rod, or broken drills, as cutting
tools. The holder also is useful for
clamping round stock, for drilling it
through the center.

Rapidly Actuated Faceplate Screw

The time taken to screw the faceplate
and chuck on a small lathe can be mate-
rially reduced if the form of screw shown
in the drawing is
used.

Three flats, 120°
apart, are milled
on the screw, and
the female portion
of the thread in
the faceplate or
chuck 1s also
shaped out to fit
the lands left on
the screw. In use,
the portions of the thread left on the
screw are placed opposite the grooves in
the faceplate. The faceplate is shoved
home, and one-sixth of a turn will then
lock it. To take it off, it is only necessary
to reverse the operation.

3317
Quick Tightener for Clothesline

By the use of the very simple device
illustrated it is possible to avoid having
to tie and untie the clothesline. One end
of the line, not shown, has an ordinary
loop. At the other
is a swivel pulley,
around which the
line is brought
after catching
through a piece of
broomstick with
holes cut in both
ends. The end of
the line is brought
around and passed
through the other
hole, and then
knotted to prevent its pulling through.

The line is tightened by pulling on the
piece of broomstick. When the line be-
gins to pull loose a kink is formed at the
stick, which quickly stops the sagging.
The line can be readily loosened, how-
ever, by gripping the broomstick and let-
ting it slip back. The tightening device
can be used at one end of a long line,
which may pass over several hooks,
through which it should move .freely.

Doing Close Work with a Hacksaw

There are many jobs where it is neces-
sary to make hacksaw cuts as accurately
as possible, and it is rather difficult to
handle the tool so as to get good results.
A good way
around the diffi-
culty is to clamp
a piece of a bro-
ken hacksaw
blade, with fine
teeth, between two
pieces of brass or
iron. This forms
a convenient han-
dle, and a trial of
the plan will show that much better and
more accurate results can be obtained,
especially by the unskilled worker. If
the cut is a deep one, it can be started
with the clamped blade and then finished
with the regular saw. Incidentally, this
method eliminates most of the trouble
from the tendency of the saw to slip out
of a freshly started cut and mar the ad-
jacent surfaces. If the saw makes too
wide a cut, grind down the sides of the
teeth somewhat on both sides of the
blade, but do not grind too mudh, ot W
the “set” will be ground off, 20d the ww
will stick in a deep cuk.

@™ HACKSAW BLADE
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Lubricating Saws with Graphite

When working with hardwood interior
finish, the saw often gives trouble by
sticking. Though it is inadvisable to use
grease on the saw on account of soiling
the wood, finely powdered graphite is
not open to this objection. A small
cloth bag filled with the graphite is rubbed
over the saw as occasion may require,
enough of the lubricant sifting out to
make opening of the bag unnecessary.—
G. E. Hendrickson, Argyle, Wis,

A Reliable Ignition Auto Lock

A simple ignition lock for a small auto-
mobile of a common type, that defies the
efforts of un-
authorized
| personsto
NAIL HEAD start the car
can be easily
made as fol-
lows: Two
brass clips are
provided and
bent to the
form shown in
the drawing;
these are at-
tached to the
underside of
the footboard, as shown. One of the
clips is wired to the magneto terminal
post and the other is grounded to the
chassis with a short length of wire. A
small hole is drilled in the footboard, be-
tween the two clips, in which a small nail
is inserted in the manner shown, ground-
ing the magneto; this will make it impos-
sible to start the car until the nail is re-
moved.

Insulated Telephone Receiver Used
on Power-Plant Line

The operator at a telephone switch-
board had experienced trouble with elec-
tric shocks transmitted along the line,
these being due to the influence of a high-
tension transmission line in the neigh-
borhood. The difficulty was overcome by
using, in connection with a breast trans-
mitter, a receiver mounted as illustrated.
An old transmitter bracket was fixed in
place, and on its outer end was fastened
half of a large toy rubber ball. Inside
this rubber semisphere a watchcase re-
ceiver was installed, and wired with or-
dinary cord, running along the bracket.
The receiver was o%posite the ear of the
operator, coming about 34 in. from the

TERMINAL
POST

HEAD
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ear, when the rubber ball was fitted close
to the side of the face. All other sounds

VIEW
Higher Insulation for the Telephone Operator’s Re-

ceiver was Provided by the Use of

a Rubber Ball
were thus shut out, and the insulated re-
ceiver prevented any further trouble from
electric shocks.—H. A. Barwick, Shawin-
igan Falls, Que. =

Homemade Saw Jointer

In sharpening a handsaw, or any other
kind, it is important that the points of the
teeth are all the same height before the
actual sharpening is begun; otherwise,
with teeth of ir-
regular height, im-
perfect results are
obtained. An eas-
ily made saw
jointer, for this
purpose, can be
made in a few
minutes, from a
hardwood block
and a three-cor-
nered file, A 34
or Y-in. hole, ac-
cording to the size
of the file used, is
drilled through
the block, and a
slot is cut from '
the edge of the block into the hole. The
file, preferably an old one, is fitted into the.
hole, as shown. After the teeth have been
“set,” this jointer is placed over the saw
and passed back and forth until all the
teeth have been brought to the same
height, after which the saw is sharpened.
—Washington S. Morton, Pasadena, Calif.

Draft Shield for Bunsen Burner

When a Bunsen burner is used in a
draft, or near a fan that is in operation,
the flame is likely to be blown out. A
draft shield can be made of a can from
which one end has been removed and in
which is provided a notch to admit the
gas tube, The opposite end may be te-
moved, or a hole \arge encugh totr Yo

flame may be made, as desived, Nne S\
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is set over the burner and prevents the
flame from being blown out.—G. H.
Glitzke, Kansas City, Mo.

Keyway Cutting with a Drill Press

The sketch illustrates a method by
which a drill press was used to cut key-

1
PLUG OR Jie - .
AN
o ROUND GUIDE. FOR STARTING [ ]
BROACH BROACHING

A Workman without Great Skill can Cut Good Key-
ways on a Drill Press, by the Use of a
Special Jig as Illustrated
ways in a number of circular plates. The
work was found to be quite accurate, al-
though the operator was not a skilled

machinist.

A jig is first made in the shape of a
plug to fit the hole, having a collar or
shoulder at its upper end. Through this
shoulder two holes are cut, one round and
one square, each being complete in the
collar, and being continued as a slot down
the body of the plug. The round hole is
made to serve as a guide for a drill, and
the square one for a broach. The work is
first set up in the drill press, as shown at
the upper right, and the drill is run
through, resulting in a semicircular slot
in the work. To square out this slot, the
plug is turned so that the square hole
comes directly over the slot, and the spe-
cial broach illustrated is run through.
The hand feed of the drill press is utilized
for forcing the broach through, as sug-
gested at the lower right. A single broach
is found sufficient, as most of the metal is
removed by the drill.

Engraved Work Transferred
by Chalk Impression

A quick, clean, and efficient process for
trans?erring the design on an engraved
article to another article, which is to be
engraved with the same pattern or design,
is the following: Fill the engraved lines
with powdered chalk; then breathe on
the left arm, just above the wrist, or
moisten it slightly, and press the chalk-
filled engraving against the flesh, using a
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firm, hard pressure. This will leave the
imprint of the article and a chalk impres-
sion of the design it is desired to repro-
duce on the arm. Now, take the next
article to be engraved and breathe on it,
or rub it with a dampened finger; this will
leave a sticky film on the article, which is
pressed.firmly against the impression made
by the pattern, and the chalk design on
the arm will be transferred from the arm
to the article in the exact location of the
first one. From two to a half dozen im-
pressions can be obtained, according to
the depth of the engraving and the
amount of chalk that adheres to the arm.
Practice will enable the engraver to trans-
fer the design to a half dozen spoons,
forks, or other pieces in less time than is
ordinarily required to coat the part with
the various preparations used for laying
out the design.

A Simple Pipe Wrench

Where a heavy pipe wrench is only oc-
casionally used, the small shop owner can
make a very
serviceable one
from steel
plate.

As shown in
the sketch, the
toothed jaw is
made from
plate steel, 34
to 1% in. thick
and of any re-
quired length;
the teeth are

cut with, a file S L
the workiné v
face being ta-

ered. This

ace should be hardened before the tool
is used. The U-shaped clip is of -in.
plate, bent and slotted to an easy fit for
the jaw.

Steel Ball Aids in Centering Work

Where no centers are
available for centering work
in the drill press, a steel ball
of suitable diameter
can be placed in a drill
mark on the drill-
press table and the
work placed on it as
shown. The drill
mark should first be
lined up with the head
by running a long drill
down into the spot.
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dish; then placing the glass, face down,

over the tray and allowing it to remain

until the etching has been carried to the

%roper depth.— Hugo J. Engel, New
raunfels, Tex.

Hand-Operated Counterboring
and Countersinking Tool

A hand-operated counterboring and
countersinking tool, such as the one
shown in the drawing, will find many
uses around the shop. The countersink-
ing tool is serviceable for obtaining accu-
rate alinement of countersunk bolt heads
in boiler and plate work. After drilling

and tapping,

' ~~ an ordinary
bolt is insert-
ed through
the tool and
the desired
amount of
metal is re-
moved by ro-
tating the
handle, the
proper cutting

i pressure being
obtained by
screwing

(R IR

onr
HEAD

down the bolt -

with a wrench, or a wing-headed bolt, for
tightening with the fingers, can be used.
Use of this countersinking tool causes the
bolt to seat evenly, as the seat is cut con-
centric with the threaded hole. The
counterboring tool is nearly the same as
the countersink, but is used for spot
facing the roufh surface of a casting to
provide a seat for cap screws or nuts.—G.
A. Luers, Washington, D. C.

An Emergency Gluing Clamp

A woodworker, having occasion to
make a mortised frame, but having no
clamps for holding the work together
while the glue .dried, devised the ar-
rangement
shown in the
drawing, from
two pieces of
stout timber. A
screweye was
screwed into
each end, and
both pieces
were connect-
ed together by wires and turnbuckles
which were screwed up to give the desired
compression against the glued joints.—
Harry H. Houck, Rochester, N. Y,

3325

House Moving by Steam Roller

A small house was moved nearly a
quarter of a mile through the streets of a

A Small House being Dragged a Quarter of a Mile
through the Streets of a Populous Town
by a Steam Roller

populous town by a steam road roller.
As the roller was not powerful enough to
haul the building when connected directly
to it, a block and tackle was used, one
block being attached to the load and the
other to trees and poles along the route;
the free end of the rope was attached to
the steam roller. The house rested on
wooden rollers and the machine was able
to haul it along about as fast as the men
could take the rollers from the rear and
replace them under the skids in front—
W. H. Sargent, Rutland, Vt.

Lock for Fuel Tank on Truck

The owner of a truck that was stored
in a public garage missed his gasoline,
and to prevent further unauthorized re-
movals attached the lock shown in the
drawing to the
tank. The lock
consists of a piece
of stiff sheet iron,
formed as shown
and drilled with
three holes, one
for fitting over a
projection in the
top of the filler
cap; a suitable
length of chain is
attached to one of
the other holes. The chain is passed
around the tank and through the hole in
the opposite edge of the plate; this chain
is drawn up tight and locked in place by
passing the bolt of a padlock through one
of the links, as shown. The chain can
be wrapped with canvas, or inserted into
a piece of rubber tubing, to protect the
finish, if desired—D. B. Templeton, Bay-
onne, N. J. -

@Old plane bits can be made nko ered-
lent scrapers for wood-finishing wotk.

~ e ———
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as with but little exposure the background
will show through the painted letters.

It will be found much easier and more
effective to lay out the lettering on the
bare board and then, with a sharp knife,
cut deeply along the lines of the letters
before painting. In this way the letters
and background may be painted at the
same time and in different colors without
difficulty, and the job will stand exposure.

Designing and Making a Speedster
Body for the Old Automobile

The desire of most owners of old cars
is to “cut it down” and make a “racer”

RADIATOR INCLOSED MOLDING
IN SHI.I.I.i §

QASOLS
TANK

HINGE
HASP

TOP VIEW OF REAR
Rebuilding an Old Automobile Is Rather More In-
tricate than is Usually Considered, but by Using
Care the Results will Amply Repay the Effort
out of it, or at any rate provide the old
chassis with a body that will create the
impression of power and speed. Many
such attempts are foredoomed to failure,
because the body is designed with no ref-
erence to drawings, patterns, or the tool
equipment involved.

Preliminary to anything else, a scale
drawing of the chassis and the new body
should be made, and after the builder has
established, to his own satisfaction, that
the new body will fit the chassis, then
only should the actual work be under-
taken. However, a complete set of full-
sized paper patterns should be made; with
these the builder can determine whether
the parts will fit together correctly, and
at the same time rectify any errors of cal-
culation, or judgment, that may have been
made in the preliminary scale drawing.

The illustration shows a body that pos-
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sesses straight lines throughout, as it is
easier to work the sheet metal with sharp,
angular lines than any other way, but the
variety of design is infinite, and is only
limited by the skill, cash, and facilities at
the command of the builder.

The material most commonly used is
No. 18 or 20 gauge sheet iron, although
the lighter and more expensive aluminum
can be used as well as a lighter-gauge iron,
but the latter is inadvisable. For work of
the kind shown in the drawing, the most
essential tools will consist of a wooden
mallet, tin shears, and riveting and sol-
dering equipment. Most amateur build-
ers fall into the error of trying to apply
the component parts of the body to a
wooden frame with nails, which invaria-
bly results in a botched and unsatisfactory
job. The seams should at least be sol-
dered or, preferably, brazed, and later
these joints are finished off flush; thus a
practically one-piece body is obtained.

Most speedster designs involve the ne-
cessity of more or less new framing under
the cowl, and a new instrument board, the
omission of which is another common
blunder. Also, it is usually desirable to
lower the steering post, and suitable
means must be provided for supporting
it; this is generally done by inserting
wooden wedges between the dash and
steering-post bracket, unless it is desired
to make a special metal bracket.

Disk wheels are merely sheet-metal
disks bolted to both sides of the wheels,
with an opening for access to the tire
valve. Such wheels, on the average light
car, are not to be particularly commended,
however, as they are not entirely satis-
factory, and at the same time detract from
that “low, rakish” appearance usually
sought.

It should be remembered that the aim
is to build a neat, individual automobile
body and not a boiler, and that, therefore,
the use of rivets and nails for closing
seams should be shunned, since both give
positive evidence of an amateur’s handi-
work.

Etching Glass with Acid Fumes

To etch glass with various designs it is
thoroughly cleaned, the parts that are not
to be etched are covered with wax or
Brunswick black, and the glass is exposed
to the fumes arising from hydrofluoric
acid (poison). If hydrofluoric acid can-
not be had, the same effect is obtained by
scattering an even layer of powdered
fluorspar in a hard-rubber or earthenware
tray, and pouring sulphuric acid into the
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1 the bottom cap of the float cham-
The valve is countersunk with a
:rsinking drill, or rose countersink,
wide a seat for a %e-in. steel ball,
acts as a check valve in preventing
1 from backing up into the supply
The upper half of the valve is
as in the drawing, and the lever is
ed; the metal rod which presses
t the ball being fastened somewhat
7 in the lever, to permit sideplay.
er-inch pipe is used to connect the
nk with the valve, and the pipe
| be sweated ‘to the former after
bly. The oil supply should be
from 5 to 8 ft. above the valve.
rt piece of He-in. tubing is soldered
he remaining hole in the bottom
the valve chamber, and a union is
ed for connecting the remaining
:nd of the copper coil, in the man-
lown,
hamber are connected together by
mple piping arrangement shown,
the automatic cut-out, to be de-

The heating coil and the .
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scribed, is not used, the end at A is
plugged.

The automatic cut-out, which is con-
nected to the end of the pipe at A, con-
sists of a U-shaped metal or glass tube,
half-filled with mercury, which acts on a
fiber plunger inserted into the free end of
the tube so that, when the pressure
causes the mercury to rise, it will actuate
the lever and open the heating circuit,
automatically relieving the pressure, and
as the pressure falls, the electrical contact
is again established, the operation being
automatic. The oil flows into the float
chamber through the valve from the
gravity tank. As the float chamber be-
comes filled, the float rises, which forces
down the plunger and cuts off the supply.
After sufficient pressure has been gener-
ated, the pressure forces the mercury in
the U-tube up, and the current is cut off
from the heating coil. At the very worst,
if anything should fail, the mercury will
be forced out of the tube which performs
the function of a safety valve.

er Studs Make Instrument Feet

assembling a small model, some
rubber feet were needed to insulate
ichine. For the purpose some old
wupporters were used. The metal
with the rubber studs, were re-
and attached to the underside of
m}el.—Frank W. Bentley, Missouri
y 13,

Pinning Sleeve to Shaft
without Drilling

g confronted with the task of pin-
small sleeve to a rod without hav-
Irill at hand, one man did the job in
» the manner shown,
with a hacksaw.
Slots were cut in
bothshaftand
sleeve, as indicated.
When the two
parts were slipped
together, the slots
lined up to form a
hole where they
joined. A pin,
) made from a fin-
ishing nail, was
driven through and
ds hammered down flush with the
the sleeve. Since there was lit-
iin on the parts, this pin held per-
~Thos. W. Benson, Philadelphia,
rlvania. -

To Find Leaks in Gas Pipe

Leaks in gas pipes can be detected with
an ordinary dial-type air-pressure gauge.

Dial-Type Air-Pressure Gauge, Equipped for Finding

Leaks in Gas Pipes: A Tire Pump is Required
to Operate the Device

The device is connected with two short
pipes of different diameters by means of a
reducing tee. A tire valve is installed in
the end of the larger pipe, while the
smaller is fitted with a union which can
be screwed on a gas jet. When a test is
to be made, the flow of gas is stopped by
turning the meter valve, and the gauge is
attached to a jet. A tire pump is con-
nected with the tire valve, and pumped
until the gauge shows a certain pressure.
If this pressure falls after the pump has
been removed, it indicates leaks in the gas
pipes. In case a certain section of the
latter is believed to be leaking, it should
be disconnected from the other giges and
plugged before it is tested —RA. Dok,
Meveland OWia
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nd at this temperature is a thin liquid,
wvhen heated to about 320° it becomes
thick, making it hard to pour from
ladle. Therefore, the sulphur should
eated until it is all melted, when it
be quite thick. Remove the pot from
ire and allow the sulphur to cool un-
. becomes thin enough to pour into
hole into which the bolt has already
placed.

» fasten bolts in a concrete ceiling,
‘e sulphur cannot be used, a thick
2 of litharge and glycerin is used.—
Buck, San Francisco, Calif.

creasing the Height of a Chimney
While in Use
contractor undertook to add to the
ht of a brick smokestack without in-
ring with its daily use, and the job
successfully accomplished in an ongi-
manner. A large opening was made
1e side of the square stack, somewhat
w the top; S5-in. spikes were driven
the masonry, 5 or 6 in. below the
th of the stack, and several pieces of
igated sheet iron, of the proper
th, were supported by these spikes,
completely closing the top of the
¢ and forcing the smoke out of the
opening. After this preparatory
¢ had been completed, the masons
brought on the job and the work of
ag to the stack was completed. After-
| the pieces of sheet iron were re-
¢d through the opening underneath,
h was then bricked up.

Jraining the Radiator Made Easy

iece of iron rod properly applied to
rain cock of an automobile radiator
nates the contortions and inconven-
: of draining the radiator, as it is
normally done. As
shown in the
drawing, a hole is
drilled in the han-
dle of the drain
cock and one end
of a piece of iron
rod is inserted and
bent into an eye;
this rod is carried
out beyond the
frame, from which
it is supported by
n. length of flat iron bolted to the
e, as indicated. A handle is formed
1e outer end of the rod, and as this
an exposed location, the drain cock
e onened without diffciltv.
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Electrically Lighted Fixture Keeps
Soldering Bit Hot

For the repairman who requires a hot
soldering bit at intervals during the day,

An Automatic Electric Lighter for a Gas Soldering-
Bit Heater. The Burner Swings Back against the
all and Leaves the Bench Clear for Other Work

the arrangement shown in the drawing
will prove decidedly convenient. An or-
dinary Bunsen burner is attached to a
swinging pipe which is connected to the
gas supply by a swivel union, as shown.
A support for the soldering bit is made
from pieces of flat iron, and is bolted to
the bench in such.a position that the
burner can be swung in under the point
of the bit. A clamp on the underside of
the support is provided to hold a piece of
arc-light carbon.

To supply current, four to six dry
cells are connected to the separate parts
of the arrangement, as indicated, the
wires being soldered to the metal parts.
Swinging the burner, with the gas turned
on, so that contact is made with the arc-
lamp carbon, a spark is produced which
lights the gas instantly. The burner should
be so arranged that it will not be in steady
contact with the carbon, to avoid dis-
charging the battery. When the burner
is swung back against the wall, the bench
top is clear for other work, the stand not
being much in the way.

Coke as a Substitute for Sandpaper

A sandpaper substitute, that has special
merit for removing rust from tools with-
out scratching, is made from crushed
coke. The coke is crushed to the re-
quired degree of fineness and sifted
through a piece of cloth onto a piece of
coarse paper which has been coated witnu
glue. After the glue has dried, the papet
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crucible holding about 1 qt. is required.
The crucible should have a stiff wire
holder for removing it from the fire, and
a short steel rod driven into a wooden
handle is also required for stirring the
melting gum. Scrap amber is thrown into
the crucible with no regard to color un-
less some particular result is sought. The
best means of heating is to build a good
coal fire in the kitchen range with the
coals coming close to the top of the open
hole. After the gum has been placed in
the crucible, it is sunk well down into the
hot coals. From the time the crucible is
placed in the fire particular care must be
exercised to prevent the melting mass
from becoming hot enough to catch fire.
If this should happen, the crucible may
be lifted from the fire and the flame blown
out, after which it is replaced over the fire.
The melting mass should be stirred con-
stantly. When the gum is entirely melted,
it is removed from the fire and allowed to
cool to the point where a drop of oil does
not cause it to blaze up. Then add drop
by drop enough of the best boiled linseed
oil to reduce the mass to the proper con-
sistency. Some charges of gum will re-
quire more oil than others, but by rub-
bing a drop of the varnish on a piece of
polished wood and allowing it to cool, the
proper fluidity can be observed, mean-
while keeping the crucible of varnish hot.
When the varnish attains the proper con-
sistency, it should be strained while hot
through a very fine wire strainer, prefer-
ably more than once. Amber varnish may
be almost white or it may be any shade
between that and the rich wine color of
costly pipe stems. The color will be
varied somewhat by the degree of heat
required to melt the gum, the length of
time it is cooked after melting, and by the
original color of the gum used.

Skin Infections Caused
by Oils and Grease

The practice of washing the hands in
oil or grease, common among workmen in
industrial establishments, is responsible
for many mysterious epidemics of boils,
eczema, and other skin diseases, according
to the Department of Labor.

The grease or oils, as they come to the
plant, do not contain any bacteria, but be-
come contaminated after being handled by
employes having pus infections on their
hands or arms.

The use of gloves by workmen who
handle grease is recommended, and fre-
quent cleansing of the hands with warm
water and good soap.

MECHANICS
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Using the Protractor

A handier method of using the protrac-

tor than that usually employed is shown

in the illustration.
The protractor and a triangle are placed

| —\

SCRIBE LINE ON TRIANGLE G
O° MARK WHEN LINE. ON
PROTRACTOR IS HORIZONTAL

A Method of Using a Protractor, Which Is in Some
Respects Handier than the Usual One

upon the T-square as shown, and a mark
is made upon the triangle corresponding
to the zero mark on the protractor, when
the latter is in a perfectly horizontal
position. Now, by keeping the T-square
and triangle in the same rclative position,
lines may be drawn with the straight edge
of the protractor, the angles being found
by simply rotating the protractor until
the proper graduation coincides with the
mark on the triangle—C. B. Smith, In-~
dianapolis, Ind.

Reducing Breakage of Small Drills

The breakage of small drills caused by
too great downward pressure in drilling,
can be largely re-
duced. A wooden
block, of sufficient
thickness to allow
the drill to extend
through the un-
derside, is drilled:
this is then laid
on the work, as
shown in the
drawing. The
block will serve
not only to absorh most of the SWe sxawm
but also to steady the Av\.
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crucible holding about 1 qt. is required.
The crucible should have a stiff wire
holder for removing it from the fire, and
a short steel rod driven into a wooden
handle is also required for stirring the
melting gum. Scrap amber is thrown into
the crucible with no regard to color un-
less some particular result is sought. The
best means of heating is to build a good
coal fire in the kitchen range with the
coals coming close to the top of the open
hole. After the gum has been placed in
the crucible, it is sunk well down into the
hot coals. From the time the crucible is
placed in the fire particular care must be
exercised to prevent the melting mass
from becoming hot enough to catch fire.
If this should happen, the crucible may
be lifted from the fire and the flame blown
out, after which it is replaced over the fire.
The melting mass should be stirred con-
stantly. When the gum is entirely melted,
it is removed from the fire and allowed to
cool to the point where a drop of oil does
not cause it to blaze up. Then add drop
by drop enough of the best boiled linseed
oil to reduce the mass to the proper con-
sistency. Some charges of gum will re-
quire more oil than others, but by rub-
bing a drop of the varnish on a piece of
polished wood and allowing it to cool, the
proper fluidity can be observed, mean-
while keeping the crucible of varnish hot.
When the varnish attains the proper con-
sistency, it should be strained while hot
through a very fine wire strainer, prefer-
ably more than once. Amber varnish may
be almost white or it may be any shade
between that and the rich wine color of
costly pipe stems. The color will be
varied somewhat by the degree of heat
required to melt the gum, the length of
time it is cooked after melting, and by the
original color of the gum used.

Skin Infections Caused
by Oils and Grease

The practice of washing the hands in
oil or grease, common among workmen in
industrial establishments, is responsible
for many mysterious epidemics of boils,
eczema, and other skin diseases, according
to the Department of Labor.

The grease or oils, as they come to the
plant, do not contain any bacteria, but be-
come contaminated after being handled by
employes having pus infections on their
hands or arms.

The use of gloves by workmen who
handle grease is recommended, and fre-
quent cleansing of the hands with warm
water and good soap.
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Using the Protractor

A handier method of using the protrac-
tor than that usually employed is shown
in the illustration.

The protractor and a triangle are placed

A Method of Using a Protractor, Which Is in Some

Respects Handier than the Usual One
upon the T-square as shown, and a mark
is made upon the triangle corresponding
to the zero mark on the protractor, when
the latter is in a perfectly horizontal
position. Now, by keeping the T-square
and triangle in the same relative position,
lines may be drawn with the straight edge
of the protractor, the angles being found
by simply rotating the protractor until
the proper graduation coincides with the
mark on the triangle.—C. B. Smith, In-"
dianapolis, Ind.

Reducing Breakage of Small Drills

The breakage of small drills caused by
too great downward pressure in drilling,
can be largely re-
duced. A wooden
block, of sufficient
thickness to allow
the drill to extend
through the un-
derside, is drilled;
this is then laid
on the work, as
shown in the
drawing. The
block will sexwe
not only to absorhb mosk of the s\Ae skwaw
but also to steady the At
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A Device for Rapid Multiplication and Division
BY H. HERTZBERG

N easily made device for the rapid di-
vision or multiplication of whole or
decimal numbers can be made from a
piece of stiff Bristol board

“7"X 9"BRISTOL BOARDy
¢

triangle; for example, to locate subdivi-
sion 4, multiply 2 by 2, mark the point of
intersection, multiply 4 by 1, mark this

and two strips of trans-
parent celluloid. A heavy
piece of Bristol board, 7
by 9 in,, is selected, and
two centers are made 1 in.
from the lower edge of
the card and about 4 in.
apart. From these points
the entire chart is drawn .
and plotted as shown.
Two arms of transpar-
ent celluloid, about ¥s in.
thick, are made to the
shape and dimensions
shown, with a hole at the °
large end for riveting.

The opposite end of each B -
arm is drilled with four -

small holes for the inser- | ..  — -

tion of a pencil point | : . . :
when drawing the scales; b—a . 4 CoAaTr
these arms are riveted to L_SS: RIVETS ano i

the card with round-head
copper rivets and washers,
to permit free movement without lost mo-
tion, which would cause a loss of accuracy.

The two curved scales are first drawn
by inserting the point of a pencil into the
holes of the celluloid arms and these
curved lines are divided into scales of 10
cardinal points to read from 0 to 10, as
shown, and each cardinal division is sub-
divided into 10 equal parts. All radial
lines of the scales are drawn with the
upper edge of the celluloid arms, which
must be perfectly straight and radiating
from the center.

The two curved scales are used for mul-
tiplying and the product scale is plotted in
the following manner: Draw straight
radial lines from each cardinal point to
the pivot centers as shown, using the
arms as rulers. The triangle and horizon-
tal lines are next drawn from the inter-
secting points; these points are the cardi-
nal points of the product scale and should
be drawn and inked heavily. The spaces
between these cardinal points are subdi-
vided into 10 equal parts and light sub-
division lines are drawn and inked in par-
allel to the cardinal lines from 10 to 100;
from O to 10 the lines forming the sub-
divisions are not parallel to the division
lines, but must be located by performing
two multiplications for each division,
joining the intersections and continuing
the lines to the center and sides of the

A Cardboard Device of Extreme Simplicity by Means of Which Problems
of Multiplication and Division are Worked Out with Speed and Accuracy

point also, and join the points, continu-
ing the line until it meets the center and
sides as described. To avoid confusion,
only one division is shown subdivided.
The cardinal lines are numbered in the
scale at the left of the triangle in multiples
of 10, as shown, in order to make the de-
vice applicable to the decimal system, so
that any whole or decimal number may be
multiplied or divided by simply inserting
the decimal point in the proper place or
by adding the proper number of ciphers
in multiplying large numbers.

In operation, for example, it is desired
to multiply 400 by 650; place one arm on
4 and the other on 6.5 when the intersec-
tion will be at 26 on the center scale and
as there are six numerals in the multiplier
and multiplicand there will be four
ciphers to add, making 260,000 the prod-
uct. To divide the number 260,000 by
400, place the arm on 4 of the left-hand
scale, and then bring up the other arm
until the intersection is on 26 when the
quotient will be 6.5 on the scale at the
right, and by removing the decimal point
two places to the right the answer will be
650. A little practice with this device will
make it possible to formulate rules for
placing the decimal point and to obtain
results as quickly and accurately as with
a slide rule, although Ws <o s v 2
fraction of the price of Thak mskrumext.
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Turning Two Tapers at One Setting

Having a large number of crown pul-
Ws to make, one mechanic cut the time
doing the job practically in two by

T T OMeOUND REST

TOP view

By Using Twg Tools in Connection with the Taper Attachment, the Time
?l ut in Half

equired for Turning Pulleys was

GND Viaw
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using two tools at ome time. A small
compound slide rest was taken from an-
other lathe, and set on the back of the
cross slide, upon an_ iron block to raise
it to the proper height, slide rest and
block being fastened to
the cross slide by long
cap screws.

The cross-slide nut
was disengaged and the
taper attachment set over
the required amount;
then the front tool was
sunk into the center of
the pulley to the proper
depth, the rear tool was
adjusted to take a corre-
sponding cut on the edge
of the pulley, and the cut
started. Both angular
faces are by this means
finished at one pass.

Hooks Ald Lumber Handlers

A lumber handler observed that sore
backs and shoulders caused by carrying
ave rom Leanvgn Jumber was a
st common com-
plaint. Hein-
duced the
yard black-
smith to make
scveral hooks,
such as the
one shown in
the drawing,
from flat
stock, 14 by 2
by 30 in. An
cye was cut
into the up-
per end to ac-
commodate a
leather slrag. In ure, these hooks are
worn over the shoulder of the workman,
as indicated.  Since they have been in use,
the men have been able to carry heavier
loads, walk faster, maintain better balance,
all with greater convenience and less fa-
tigue than formerly,
EEn——

Snow Track for Hauling Ice

To make it possible to haul ice from
the river where it was harvested to a place
of sto on shore after the snow had

IRON MOOR MADR
0N FLAT arock,
g

by sgreading the snow scraped from the
ice harvest and scraps of ice over the
route to the ice house—C. L. Meller,
Fargo, N. D.

A Fixture for Swaging Rawhide Pins

In manufacturing some special ma-
chines, rawhide pins with flat heads were
needed, and as these were not a com-
mercial product, we were forced to make
them ourselves.
After some ex-
perimenting, the

ins were made

rom the 14-in. ~
rawhide pins used
in connection with
a certain kind of
belt fastener, in
this manner: An
anvil piece ar-
ranged with a
flange to be held
in a vise, as indi-
:ated, was mad‘e
rom tough oil-
hardened steel.
The cap, of glass-
hardened tool
steel, slides over
the upper part of the anvil, and the hole
in the cap is made to conform to the final
shape of the pin, the length of the latter
dotted Bwes, 'g:&u first

1
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close-fitting nipple, with an internal
thread to fit the smaller pipe, was screwed
down tightly against the packing and the
flared pipe. Plenty of white lead was
used on both threads and packing.

Breaking Out a Sled from the Ice

When unhitching a sled at night, do
not leave the front runners in a line with
the rear ones. Leaving both sets of run-
ners in line with each other seems to be
the natural way, but it does not anticipate
the “morning after,” when the runners
will be frozen in. A twist is what does the
loosening, not a straight pull. Leave the
front runners at an angle with the rear
ones and then, when the sled is hitched in
the morning, the pull, combined with a
twist, will pry the runners loose without
difficulty.

A Special Garage Anvil

The anvil shown in the drawing pos-
sesses peculiar usefulness for riveting
drive-shaft and rear-axle housings of
automobiles.
Itis made
from a 3-ft.
length of 12-
in. I-beam,
The web of
the beam is
cut away, as
shown, for
about 18 in,,
and holes are
drilled in the
bottom flange
for bolting to
a bench or
block. The
upper surface
of the anvil is
ground, or
machined,
round, to permit rivets to be inserted and
supported in these comparatively small
parts. The heel of the anvil has a hole
drilled through it, in which a cold chisel
caane inserted and used as a cutting-off
too

CHISEL INSERTED

Aun aFn AR A

PUTTING IN

ROUNDED OFF

A Gas-Fired Forge

Recently a small shop had difficulty in
melting babbitt metal in the soft-coal fire
of a portable forge. The work had to be
done on the main machine floor, and the
smoke was very annoying; also, the bab-
bitt was 85 per cent tin, and required a
sustained temperature of 650° F., which
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was difficult to maintain unless a man
was kept turning the crank, and the tem-
perature varied greatly when the fire

An Old Hand-Operated Forge Rebuilt to Burn Arti-
ficial Gas, for Melting Babbitt, Produces Exceptional
Results and Holds the Heat within 10 Degrees
burned down and fresh fuel was added.
It was decided to convert the forge into
a gas-fired one, and this was successfully
accomplished, in the manner shown in the
drawing. First of all, the top and bottom
of the tuyére box were closed by metal
plates, brazed in position with an oxy-
acetylene torch; then a mixing tube, with
a reducing bushing threaded in the bot-
tom plate, was permanently fastened by
brazing. Around the bottom of this mix-
ing tube, and just above the bushing, a
circle of V5-in. air ports was drilled. The
gas-supply line has a pipe plug threaded
into the end and a Y4-in. gas port is drilled
through its center. The end of the gas-
supply pipe was threaded for about 6 in,, so
that it could be adjusted up or down for
obtaining the proper burner height. The
legs of the forge were bolted down to the
floor, and after the hand crank had been
removed, a pulley was put in its place,
and the blower belted to an overhead
countershaft. After some experimenting
to obtain the proper blower spced and the
correct burner adjustment, the new ar-
rangement was put into use with excep-
tionally satisfactory results. It has been
found possible to hold the temperature
of the metal to within 10° at all times,
and to raise the temperature to as high
as 1,000°. The labor of turning the crank
was done away with, and there were no
fumes to bother the men. Even with the
high price of the artificial gas wsed, Yone
operating COst was less than Yot ot o
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An Automatic Soldering-Iron Switch

A rack and automatic switch for an
electric soldering iron that not only holds
the iron when not in use and the current

An Automatically Operated Switch for the Electric
Soldering Iron That Makes for Convenience
and Economy in Operation

is off, but provides a safe place to leave
it while it is heating up, or while ar-
ranging the work to be soldered, can be
used to advantage in the well-equipped
shop.

A double-pole knife switch is attached
to the underside of a triangular block,
which is mounted on a base, as shown
in the drawing. The switch handle is
attached to one end of a coil spring, the
opposite end of which is fastened to the
switch mounting in such a manner that
the tension of the spring always keeps
the switch closed. A stiff-wire rest or
rack, formed as indicated, is suspended
from a hole drilled near the end of the
switch handle. In forming this rack, two
porcelain tubes are placed as shown, to
protect against possible contact with the
switch which would short-circuit the line
and blow a fuse, if nothing more serious.
A similar rack is also made and attached
to the bottom of the block, to form a
support for the iron while the current
is on and the iron is heating, or while
the work is being arranged. When the
weight of the iron is resting on the rack
attached to the switch handle, the switch
is opened and the current cut off. The
front of the block should be covered with
sheet asbestos to prevent possibility of
fire that might be caused by overheating
of the iron while in the lower rest.

@ Run-over rubber heels can be straight-
ened with an emery wheel or rasp.

POPULAR MECHANICS

Muffled Hoofs for Horses’ Safety

The muflling of horses’ hoofs has long
been associated with illegitimate aims and
objects, as, in the past, muffling was part
of the technique with which every shady
individual interested in horses was ac-
quainted. But wrapping liberal thick-
nesses of burlap around a horse’s hoofs
is also a resource used by the driver
when an icy spell catches him without
calks or chains.—John T. Bartlett, Boul-
der, Colo.

Cutting Pins in the Shaper

Where a large number of wire pins are
to be cut in standard lengths, there is no
casier way of doing the job than on a
shaper, if one is available. A cast-iron
block is provided with a tool-steel bush-
ing, a few thousandths of an inch larger
than the wire to
be cut, and an
adjustable stop,
as shown in the
drawing. The
block is fastened
totheshaper
table, and a regu-
lar cut-off tool is
placedinthe
shaper head, in
the manner shown. Different-sized bush-
ings may be used to take various sizes
of wire, the bushing being held in place
by a setscrew.

An Emergency Pipe Joint

A water pipe was to be extended, and
while there were plenty of fittings at
«.ce.. ——— hand, dies were not
available for

threading the pipes.

Notwithstanding

this, a water-tight

joint was made, as

shown in the draw-

ing. The cap was

replaced by a

threaded sleeve,

and the end of the

new pipe, which

was of slightly

smaller diameter

than the old, was

flared slightly, and

packing was

. wrapped around

the outside of the

flare, as indicated. The two pipes were
arranged end to end, as shown, and a
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Making Right-Angle Bends in Conduit

In making right-angle bends of stand-
ard radii in conduit work, one elec-
trician has found the accompanying table

4 s 2
' 8 [
' 2
8
2
12 “
3 13 '
4 8 "7 [}
4 18 18} 3]

A Table Which will Prove Useful to the Lineman in

Locating Right-Angle Bends in Conduit

of great assistance in locating the bend at
the proper point,.

An example of thre use of this table is
shown in Figs. 1 and 2. Supposing that
14-in. conduit is to be run from the ceil-
ing outlet box A, across to the wall and
down, as shown in Fig. 1. On a length

of V5-in. conduit, lay off the distance L,
Fig. 2,

Under column marked “—inches”
in the table and op-
posite 14-in. conduit,
find 5 inches; and
under column
“+ inches,” find 2
inches. From point
B lay off A, 5 in. to
the left, as shown in
——J Fig. 2, and lay off C,
8 e o 2in.to the
b s ke right. Then
Fha.2 start the bend at A,
and finish it at C. If
the measurement L, Fig. 1, is made to the
inner edge of the conduit, the diameter of
the conduit must be added to the distance
L, Fig. 2.

Keeping Fuel Oil Liquid
in Cold Weather

In a steel plant, trouble was experi-
enced during the cold months of the year
in keeping the fuel oil sufficiently liquid
to pass through the fine strainer screens.
To remove this difficulty, three 500-watt
electric heating units, each about 2 ft.
long, were arranged around the pipe, on
a spider frame, to prevent contact of the
heater elements with the pipe. A section
of magnesia pipe covering was placed over
the heaters as an insulation. t winter

7
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no trouble was experienced with this ar-
rangement, and the fuel oil, though it
stiffened at 40° F., passed through the
piping at the rate of 30 gal. an hour, even
when it entered the heater at a temper-
ature as low as 5°.—George J. Kirkganer,
Milwaukee, Wis.

Grease Leaks Cured by Spring
Washer

In certain makes of cars, the owner is
often annoyed by grease leaking from the
rear axle, smearing the wheel, and pre-
venting the brakes from holding.

A felt washer, which will be automatic-
ally compensated for wear, and will main-
tain a tight joint
between axle and
housing, is shown
in the drawing.
Take a new washer
and split it around
the circumference,
to within 14 in. of
the center hole.
Coil a piece of spring wire around a
shaft, about the same size as the axle,
and cut off one coil for the washer.
Spring the wire into the slot in the
washer, and apply to the axle in the usual
manner.

When fitting new washers, be sure that
the axle is not rough, causing the washer
hole to wear unduly; a heavy grease
should be used, and care should be taken
not to fill the housing above the pre-
scribed level—S. E. Gibbs, Urbana, Ill.

An Improved Tap and Reamer Wrench

A navy-yard machinist uses a tap and
reamer wrench of his own design which is
a departure from the usual type, as shown
in the drawing. The central portion of
the wrench is made spherical in shape,
to afford a convenient grip for the palm
of the hand when starting a tap into the
drilled hole, thus making it possible to
hold the tap centrally and causing it to
take hold readily without tearing out the
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jame time, of keeping the glass
:d against the sash, consists in using
dinary pencil equipped with a rub-
raser. The friction of the rubber
st the glazing point makes it possi-
» slide it to any point and hold it
until driven into the sash.—C. ]J.
sco, Washington, D. C.

A Cheap and Accurate Level

water level is a very simple and
| tool, and one which should be bet-
nown. It consists of the desired
1 of rubber hose with a piece of
-gauge glass inserted in each end.
hose is then filled with water to
1 2 or 3 in. of each end. Such a
is used for leveling floors and ceil-
f new buildings. One of the glasses
iced on a given level mark on a
or other vertical surface and the
at the opposite end of the hose is
d to the part to be leveled. . When
rater in the first glass is opposite
iven mark the water in the second
is at the required level, and an
priate mark is made. If a given
is 4 ft. below the ceiling or above
por, measure 4 ft. from the second
up or down, as the case may re-
to get the location of the finished
‘e. Such a level is particularly use-
r leveling from one room to an-
or any distance from a few inches
50 or 60 ft—E. A. Weatherston,
go, Il

A Portable Stock Rack

tock rack that can be taken from
)cation to another, but which is not
too easily moved,
is built as shown
in the drawing.
An ordinary stock
rack may be con-
verted to this pur-
pose by adding a
pairofiron wheels
as indicated. The
advantage of such
a rack is appar-
ent. If desired for
holding work be-
hind a machine,
a stand of this
type will not roll
awayaswould one
with four wheels,
and yet, when it
ired to move the rack, but little ef-
rill be reguired.

3361
Making a Small Deadbeat Scale

In processes where a large number of
individual weighings of small quantities

Where Accurate, Quick Readings Are Essential, This
Deadbeat Scale will Prove of Considerable Value

of material is necessary, some form of
deadbeat scale is essential, to combine
speed with accuracy. The drawing shows
how a small postal scale was converted
into a low-reading deadbeat scale.

The original spring was replaced by a
lighter one, and by testing with standard
weights, a new scale of stiff Bristol board
was carefully calibrated and placed over
the original one. The readings were very
accurate, but the scale was too lively and
sensitive, and the pointer would vibrate
for a considerable time before coming to
rest and making a reading possible. This
objectionable vibration was overcome by
the deadbeat arrangement which brings
the pointer to an instant standstill. A
dashpot was arranged on the base, as in-
dicated in the drawing. A disk of thin
sheet aluminum was attached to the end
of a bent piece of aluminum rod, which
is fastened to the scale, as shown. The
dashpot consists of a small covered can,
filled with water, having a slot in the top
large enough to clear the rod.—Harry
Hertzberg, Brooklyn, N. Y.

Coloring Brass for Laying Out

Brass can be colored with the ordinary
copper-sulphate solution used for laying
out iron and steel. Some fine cast-iron
filings are placed on the brass at the
points to be marked. The cogpper salu-
tion is applied to the fhngs, 2 2 Ae-
posit of conner iz produwced.
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A Tool Grinder Attached to the Lathe

There are numerous cases where a tool
grinder attached to the lathe, as shown,
would result in economies of one sort or

i another. A
section of
tubing which
makes a snug
fit inside the
headstock
spindle is
used for hold-
ing the grind-
ing wheel to
the lathe. One
end of the

pipe is split

g, at right an-

- les for about

in, and a

bushing is shrunk or threaded into the

opposite end, as a bearing for the long

bolt on which the grinding wheel is

mounted. The wheel is held firmly in

place when the cone is drawn inside the

split end of the tube as the outside nut is

tightened. A scratch brush or a polish-

ing wheel may be substituted for the

grinding wheel, if desired—Harold E.
Benson, Boulder, Colo.

Making New Dictating-Machine Records
from Old Records and Shavings

New dictating-machine records can be
made from the shavings and from old
records by melting the wax and pouring
it into a mold, which can be made from
the arbor of the
shaving machine,

This is removed

from the machine

and set up as shown

in the drawing, a

piece of writing

paper being

wrapped around it

and held with a

piece of cord. A

piece of coarse cord

may be wound

spirally around the

arbor if desired, to

duplicate the inter-

nal grooves of the

original cylinder.

The outer portion

of the mold is made from one of the
cardboard record boxes which is held
concentrically with the arbor by a hole
cut in the center of the base. The fleece-
lined lining of the box is removed and re-
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versed so that the plain back is exposed
to the melted wax. The shavings and
pieces of broken records are placed in
a saucepan and melted over a gas jet.
When sufficiently fluid, the wax is poured
through small openings cut near the edge
of the cover.—]. R. Henderson, Mont-
real, Can.

Readjusting a Worn Feed Nut

To eliminate the lost motion caused by
the wearing of the feed screw and feed
nut in lathes, planers, milling machines,
or wherever a cross-feed screw and nut
may be used, the following method has
been found satisfactory.

Remove the feed nut from the ma-
chine; lay out,
drill, and tap
holes for filis-
ter-head
screws, as in-
dicated in the
drawing, using
screws as
large as possi-
ble without
weakening the
nut too much;
thensawthenut
in two, as near
the center as
possible, with-
out coming too close to the anchor-screw
hole. The sawed ends are faced off
square; the gap created by the saw cut
and subsequent facing is measured, and
a piece of laminated shim stock of this
thickness, drilled for the screws to pass
through, is placed between the two
halves, which are then screwed together
tightly. After the exposed edges of the
shim stock have been dressed down, the
nut is again placed in the machine ready
for service. When further wear develops
all that is necessary to take up the lost
motion is to remove the screws and peel
off one or more of the shim laminations.
This method not only produces an ad-
justable nut, but it is finished in less
time than would be required for making
a new one,

RAMINY B Drury

Driving Glaziers’ Points

Most mechanics and all amateur gla-
ziers find it difficult to hold the little tri-
angular glaziers’ points tightly against the
Elass while driving them in, for they must

e driven deep enough to be concealed
by the line of putty. An effective way of
holding the points while driving, at
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Hollow Columns Conceal Counterweights

It is frequently desirable to counter-
weight an air line, gasoline hose, or elec-

SOVRINE UM

Counterweights Concealed inside Hollow Iron Col-
umns Keep Hose and Electric Wires
Out of Harm's Way

tric droplight cable, to lift it from the
floor, and for clearance. The drawing
shows a method of using counterweights
which are concealed inside of hollow sup-
porting pillars. In case the weight can-
not be inserted at the top of the pillar,
an opening can be made in the side large
enough for the insertion of a sash weight,
or lead-filled pipe, a pulley being attached
over the opening with machine screws.

Boring-Tool Holder

On jobs requiring the use of a long
boring tool, it is important that the tool
be very firmly held in the tool post, as
the pressure on the cutting edge has a
long leverage to force the tool back from
the work. On such jobs it is also es-

A Metal Block Cut to This Special Shape will Take
Most of the Strain off the Tool-Post Screw
When Using a Long Boring Tool
pecially important that the tool be held

exactly parallel with the spindle.
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The device, detailed at the left, and il
lustrated in use at the right, gives a posi-
tive grip on the tool so that even if the
tool-post screw should become slightly
loose, the tool will continue to cut. The
piece is shaped from either cast iron or
mild steel, and the recesses are milled in
its top side, the bottom having a tongue
to fit the T-slot.—M. L. Lowrey, Liver-
more, California.

Spring Holds Apron

Considerable time is lost when one is
in a hurry, in tying or untying the ordi-
nary workshop apron, which is fastened
about the waist with tapes. However, if
the tape is removed and a piece of stiff
clock spring, bent to conform to the waist,
is inserted instead, all further troubles
with the strings are removed. The spring
is easily taken out when the article is to
be laundered.—Forrest Benson, Boulder,
Colorado.

Tire-Pump Assembly Fixture

The rapid assembly of the cup leather
on the piston rod of a hand tire pump
was the problem that came up in a fac-
tory manufacturing pumps of this char-
acter, and anyone who has undertaken
the insertion of such a leather into the
barrel of a pump will testify to the diffi-
culty of the operation. After some con-
sideration, the
assembly
sleeve shown
in the drawing
was designed and
put into use with
satisfactory re-
sults. As shown,
the fixture is made
in two parts, joined
together by a
hinged joint. The
device is intended
to be held with the
left hand while the
piston rod with its
attached cup
leather is drawn
into the fixture with
the right hand,
bringing the leather to the position indi-
cated. Still holding the fixture together
in the hand, it is placed over the end of
the pump cylinder and up to the shoul-
der, which is flush with the inside walls
of the barrel; then the piston is shoved
down into the cylinder, placing the cup
leather without a wrinkle.

Qe ol
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line KM equal to JK; the point M
then be at one point of the hexa-

Other unknown angles may be lo-
d in a similar manner.—R. C. Hard-
, Balboa Heights, C. Z.

Iron Pipe as Gear Puller

ne way to get a gear off a shaft is to
a piece of pipe a little larger than the
t, file off the end to a very nearly true
ace, and clamp it to the bench. Then
1 in the shaft and let the gear strike
end of the pipe. If the gear is hard,
1l not be damaged by the blow against
sipe, and if the pipe is faced off pretty
rately there will be little, if any, ten-
y to damage the shaft.

Truing Up Gas-Engine Valves

wing to the hardness of the metal
in general use for the valve heads of
rnal-combustion engines, about the
: satisfactory method of truing them
3 by grinding on a universal or other
ling machine.

1 removing the valves from the en-
. the valve stem should first be trued
if found necessary. These valves
rally have a center hole in the head
only, since a center hole in the stem
would cause the stem to wear down
lly under the continued striking of
valve tappet. It is, therefore, rather
ult to hold the valve between centers.
: is desirable to have such work sus-
ed between centers, a false center
made, which enabled better and faster

is false center is made, necessarily
considerable care, from cold-rolled
. and consists of a sleeve to fit over
valve stem. This sleeve is threaded
standard pipe thread, and is then
zd to permit sufficient compression to
the valve tightly when the nut is
:d up on the tapering thread. A
:r hole is drilled into the solid end of

3

ack of a Center Hole in the Valve Stem is
Overcome by the Use of a False Center

leeve, and the work is then taken to
rinding machine and the face ground,
-alve revolving between centers dur-
he oﬁzntion.—M. L. Lowrey, Liver-
H
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Hinge for Heavy Doors and Gates

The drawing shows an extra-heavy
hinge that was designed for use on all
railroad and teaming gates, and heavy

" WIDE |

f« FILLED
OTTON

gtou. CHAMBER
SECTION AT (X) / 8CREW

A Rusted Hinge on a Hel? and Expensive Gate Is
Dangerous and Costly. his Specially Designed
Hinge, for Heavy Gates, Is Proof against Sticking

doors of a large industrial establishment.
The principal parts of the hinge are steel
castings, provision being made for oil
chambers in the butt, to keep the pin
lubricated and prevent rusting; the pin
fits loosely in the butt hub, but must be
driven through the strap to which it is
rigidly attached with a pin, as indicated.
Dirt and water are prevented from enter-
ing the hinge bearing by a tight-fitting
copper washer forced on over the project-
ing upper end of the hinge pin. The oil
chamber is provided with two screws, for
filling with lubricant, so that the hinges
may be used for right and left-hand doors,
the upper screw being removed for filling.
The oil slot is packed, with waste before
the hinge pin is inserted, and after the in-
stallation has been made, the oil chamber
is filled with heavy lubricating oil; this
keeps the waste saturated with lubricant
and prevents the pin from rusting and
sticking.—M. E. Duggan, Kenosha, Wis.

An Emergency Lap

In replacing a set of worn wristpins in
a new set of automobile pistons, it was
found that the new pins were a trifle
oversize and would not enter the hole.
No reamer of the right size was at hand,
so one of the worn pins was placed in
the chuck of an electric drill, and coated
with valve-grinding compound. By hold-
ing the pistons on the pin and turning
on the power for the drill, the holes were
soon ground out to the desired size; this
method was found %o produce 2 pedieck-
fitting job.
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A Comfortable Crutch

The crutch shown in the drawing is the
invention of a man who is compelled to

atanams A AELLIN AN

WOOD ARM-

L. or
STRAP

An Improved Crutch That does Not Heat or Chafe,
and Provides Comfort to the Crutch User through a
New Form of Spring Suspension for the Armpiece

use crutches continually; he has obtained
a patent on the manufacture of this
crutch, but appreciating the discomforts
of the usual crutch he has given permis-
sion to other crutch users to make a pair
for their personal use.

This crutch has a specially designed
armpiece which is devoid of angles, the
entire surface being rounded and finished
in special enamel, or celluloid, to prevent
friction, wear of clothing, and chafing.
In the underside of the armpiece, holes
are bored to contain the compression
springs shown in the drawing; these
springs are suited to the weight of the
user. The openings also serve to receive
the ends of the crutch staffs which rest
against the springs, the combination act-
ing as a cushion, or shock absorber. A
metal strap, which is attached underneath
the armpiece, is held to the staffs in the
manner shown in the drawing, and retains
the parts in movable relation. The arm-
piece, being entirely independent of the
crutch staffs, adjusts itself to the various
movements of the body, and the curved
surface does not change its form through
pressure, which would be the case if it
were padded or upholstered. The proper
distance from the arm to handpiece and
the correct length of the crutch are
readily obtained by sawing off pieces from
the ferrule and upper ends of the staffs to
the required length.

Ammonia as a Fire Extinguisher

Ammonia pistols are effective against
either man or animal, and as weapons of
defense are carried by many motorists.
They are also quite effective, under cer-
tain conditions, for extinguishing small
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gasoline fires. The ammonia fumes being
heavier than air will quickly extinguish
the flame, especially if it is confined. A
quart bottle of ammonia, carried on the
car, makes an effective fire extinguisher to
carry on tours, and besides, it is good for
cleaning glass or polished metals. Also, an
“automatic” fire extinguisher, for the ga-
rage, may be made by suspending bottles
of ammonia from the ceiling with inflam-
mable strings, which are burned by the
flames allowing the bottles to drop and
break. The ammonia fumes in the confined
garage would be of assistance in checking,
if not entirely extinguishing, the blaze.—
G. A. Luers, Washington, D. C.

Constant Level for Filtering

In filtering liquids, such as oils that are
to be recovered, or other liquids that run
through the filter very slowly, the ar-
rangement shown in the drawing will keep
a constant level of the liquid in the filter.
A short picce of
pipe is soldered
over an opening
made in the screw
cap of a 5-gal. can.

The oil, or liquid,

to be filtered is

placed in the can;

the cap is screwed

on, and the can

inverted over the

filter, as shown in

the drawing.

When the level of

the liquid in the

filter reaches the

end of the pipe,

the flow from the

can stops until the level falls below it,
when more of the liquid is released. This
arrangement, in the case of oils, which
filter slowly, is automatic and allows the
filter to be changed.

Adapting Saw Vise to Sharpening
of Band Saw

When attempting to sharpen a band
saw in the common saw vise, it is difficult
to prevent the saw
from slipping
down too far in
the vise while shift-
ing it along.

{Idrilling a row
of holes at each
end of the vise, as
shown, and putting two cotter pins in the
proper holes, this trouble is avoided, and
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h, depending upon the size of the
to be used. When cool, the babbitt
ler is placed in the lathe, and light
taken from it, until the stock be-
s too small to work longer. These
or ribbons should be about 14 in.
and not more than .005 in. thick;
are gathered in a box as they come
the lathe, and need no further atten-
until required for service. Usually
or 4,000 ft. of babbitt ribbon should
:pt on hand, and the packing made
i required. ’
1en ready to use these ribbons,
h them over two nails, placed about
4 ft. apart, running the ribbon back
forth about the nails until, when
ed in the hand and squeezed tightly,
unch has a diameter twice that of the
red packing. The ends of any two
ns are joined by twisting together,
short as well as long pieces can be
The mass of ribbon is then removed
the nails, and the two ends are
ed in opposite directions, until the
eter is reduced to packing size. Be-
twisting, paint the ribbons with a
ire of cylinder oil and graphite, for
cating.
e rope of twisted babbitt ribbons is
cut off in desired lengths, and ap-
just like any high-pressure packing,
being taken to allow for the expan-
of metal at the joint, when the stuff-
ox gland is taken up. A liberal
int of oil is applied to the piston rod
lve stem the first few days, until the
itt works into place,
care is taken when placing this pack-
it will last indefinitely; the rod or
will soon take on a high polish, and
:aking will stop; the packing needs
g up very seldom, and a new turn
cking can be put in at any time. The
r found it particularly good for high-
ure feed pumps, and has used it on
a pump with no attention, other
an occasional tightening of a gland,
19 months.—L. E. Fetter, Ports-
h, N. H.

[ire Boot Made from Old Paper

motorist, unfortunate enough to find
elf in the country with a blowout and
atch on hand, was able to complete
‘ip by using pages from an old maga-

Seventy-five or 80 of the pages were
out and placed inside, over the hole
e casing. When the tube was put in
nflated, the patch was held firmly in
, and the repair shop was reached
nut trouble,

3369

Tool for Removing Woodruff Keys

A tool which will remove a Woodruff
key from a shaft into which it is tightly
fitted is shown in the drawing.

The tool is made from Y5-in. square
machine steel, bent and formed as shown;

A Simple Tool That Makes the Task of Removing
Woodruff Keys Easy

on an exposed key it is used as shown in
the upper half of the sketch. The lower
sketch shows the tool in use where the
hammer cannot be used directly. Small
blocks of wood, of the proper thickness,
are placed behind the pulley, which is
slipped back until the blocks come against
a shoulder on the machine, leaving just
enough space between the pulley and key
to insert the tool. A few blows on the
end of the shaft will then remove the key.
—F. K. Ladd, Bellows Falls, Vt.

Spring Holds Pliers Open

A simple little fixture that expedites
work with the pliers consists of a wire
spring attached to
the handles for
holding the jaws
apart, as shown
in the drawing.
The spring is
made from a piece
of spring wire and
thecoilsare formed
around thehandles
of the plier it is to
be used with. Such
an attachment
permits of easy manipulation and Swagh-
fies working in close quarters,

BEND AND SLIP OVER
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Machine Bends Wire Mesh for Concrete-Column Reinforcement

Contractors and workers in reinforced
concrete are aware of the difficulty in-
volved in bending wire-mesh reinforcing
for square columns. The machine shown
in the drawing provides a convenient and

A Convenient and Economical Method of Bending
Wire Mesh, for Re:infox'cingl Sgung Columns, is
Afforded by the Use of This Bending Machine

economical method of bending wire mesh
into square or rectangular forms of any
size. As shown, two wooden beams, about
6 in. square and of any convenient length,
are supported between substantial up-
rights at the ends, the upper beam being
permanently attached to the end supports
with bolts. The lower beam slides up
and down on guides, which are bolted to
it at each end in the manner shown; the

height of this vertical movement is regu-
lated by wedges inserted between the
crosspieces at the top of the guides and
the upper beam. A heavy lever i1s mounted
between the left end support, with a long
bolt, in such a manner that the end of the
lever will bear against the lower beam and
press it against the upper beam when the
lever is pressed down. The brake con-
sists of a smaller wood beam which is
attached to the upper beam with hinges

. so that th® lower edges of both are flush;

handles are fitted to the brake, and the
lower edge is faced with a strip of angle
iron, to prevent wear,

In use, the wedges are inserted under
the guides in such a manner that just
enough space is left for the strip or rein-
forcing mesh to be inserted between the
upper and lower beams, and when the
lever is pulled down, the reinforcing ma-
terial will be tightly gripped between the
two beams. The wire mesh is pushed
through the opening between the upper
and lower beams from the back of the
machine; when the proper length has
been pushed through, the lever at the end
is pressed down, gripping the reinforcing
mesh between the beams; the brake is
then pulled downward, and the material
is bent at right angles to the strip.

This operation is repeated as desired,
and the finished reinforcing form is cut
from the strip with a bolt cutter.

Steel-Ball Circular Level

A level for horizontal work, which is
so simple that it does not have to be
‘““made,’’ consists
of a piece of
smooth plate
glass, with a good

~8TEEL BALL

'%m steel ball placed
¥ snmee On it. The rolling

of the ball will
indicate the low
side instantly. A
better level can be made by accurately
finishing a piece of sheet brass on a sur-
face plate, soldering a brass rim around
it, and putting on a glass cover. If a
lathe is available, a still better job can
be made by making a disk that is very
slightly concave, so that the ball will tend
to remain at the center if the surface
tested is level, but will roll out otherwise.
The depression must be exceedingly
slight, and should be of a spherical cur-

vature, as nearly as possible. The best
way to produce it is first to get the plate
true, and then work down the center a
little in the lathe, with fine emery cloth,
taking care to make the deepest depres-
sion at the center, and taper off gradually
to the edges, where the surface is left
untouched.—Howard Greene, New York,
New York.

Testing Automobile Generators

It is often desirable to test automobile
generators when removed from the car.
In such cases, it is usually difficult to
drive the generator from a motor or other
source of power, on account of the gear,
or sprocket, with which the generator is
usually equipped, without removing the
gear and substituting a pulley. However,
the gear can be converted into a tem-
porary pulley without difficulty,

Take ordinary friction tape and make
small rolls of it, just large enough to go



POPULAR

between two teeth; this is repeated until
the spaces between all the teeth have
been filled. Then wind the tape over the
teeth in the direction the wheel is to be
driven. Carry the tape around five or six
times and then cover with a single layer
of stiff paper, lapping the end and gluing
it in the direction of rotation. Of course,
with such a pulley, a narrow belt will be
required.—B. B. Brackett, Brookings,
South Dakota.

A Combined Scale and Protractor
for Topographical Draftsmen

The combined scale and protractor
shown in the drawing is made from a
piece of transparent celluloid, and will be
found especially useful for Jalotting the to-
pography for highway and railroad loca-
tions, as it does away with the use of two
instruments. This instrument, it will be
noted, is a simple protractor with a quad-
rant cut out, as shown,
the scale graduations be-
ing marked off along thc
edges from which the
quadrant has been re-
moved.

The drawing shows the

lotting of a structure
focated at an angle of
55° to the left and 100 ft.
distant from station
3+30. Place the center of
the protractor at station
3400, with the zero edge
along the center line, and locate station
3430 with a pencil. Holding the pencil
at this point, slide the protractor along
the center line until the pencil strikes the
center, and turn the angle, then go out
along the scale 100 ft. and locate the point
of the structure; the protractor may then
be used for drawing in the building.

—_—
Aid for Painting Window Sash

To prevent paint from getting on the
window glass when painting the sash, a
useful tool for the
amateur painter is
made from a strip
of tin, about 1 ft.
long and 4 in.
wide. This stri
is slightly curved,
and i sh h el 1d
against the glass
underneath the
sash, in the man-
ner shown in the
drawing.
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Regulator for Steam Water Heaier
Operates by Mercury Expansion

A low-cost temperature regulator, for
steam water-heating plants, which de-

STEAM PIPE

— BTANDARD

|
e

An Easily Attached Regulator, Made from Simple
Materials, Controls the Flow of Steam
to the Watzr Heater

pends for its action upon the expansive
force of heated mercury, can be easily
installed on the average heater. As shown
in the drawing, a piece of heavy iron pipe,
about 18 in. long, is inserted inside the
heater. An iron piston is made, as indi-
cated, to fit inside this pipe, the latter
being partly filled with mercury before the
piston is fitted in place and the bushing
and packing that guide the piston rod and
prevent the mercury from overflowing are
added. The outer end of the piston rod
bears against an arm, that is attached at
one end to a standard, bolted to the fur-
nace, and at the other to a gate valve in
the steam line; the position of a suitable
weight on this arm determines the point
at which the valve opens and closes. The
operation of this regulating device re-
quires no attention, aside from adjusting
the weight on the regulator arm. As the
mercury in the pipe becomes heated, it
e:&pands and forces the piston up, closing
oft the steam supply, and in cooling, it
contracts and allows the piston to drop
and open the valve.

Substitute for Screen Door

In places where it is impossible to hang
a screen door, its place can be taken by
hanging a full curtain of mosquito netting
over the door opening. A wide hem is
provided at the bottom and small weights
or a metal rod are sewed inside to keep
the curtain taut.
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Sensitive Relay Operates Alarm When
Brushes Spark

Where storage batteries are used for
operating telephone plants, the charging

RESTORING
SWITCH
METAL ELECTRODES TAPPER TO LOOSEN FILNGS

An Unusually Sensitive Relay is Provided, So That
Small Variations of Current, Caused by Spark-
ing at the Brushes, will Operate the Alarm

generators must be watched very care-
fully to eliminate noise. Any slight spark-
ing of the brushes, or dirt on the com-
mutator, will cause all the telephones to
become noisy, and will impair the trans-
mission or talking quality of the circuits.
The sparking brush causes this by making
slight variations in the current flowing
from the generator to the batteries and
telephone switchboard. When this hap-
pens, it is very important that an at-
tendant be notified immediately. To do
this automatically, the circuit and appara-
tus shown was devised.

The primary of an induction coil is con-
nected across the generator terminals. As
long as the generator is producing a
steady flow of direct current, it is evident
that there will be no current flow in the
secondary of the coil; the magnetic field
produced by the primary winding must
be either interrupted or varied to pro-
duce this result. A current thus produced
is, however, so weak that it is not capable
of operating any ordinary piece of appara-
tus to notify the attendant that the trou-
ble exists.

A sensitive relay that will operate on
this small margin can be made in this
manner: A small glass tube, about 2 in.
long, is fitted with two electrodes, as
shown in the drawing. The space be-
tween the electrodes, inside the tube,
should be made adjustable, and filled with
iron filings, or a mixture of iron and
nickel filings, like the early wireless-tele-
graph coherer. Around the tube is wound
a coil of many turns of fine wire. The
two ends of this coil are connected to
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the secondary of the induction coil. The

two electrodes are connected to still an-

gtlltler circuit, consisting of a battery and
ell,

The operation is as follows: As long
as no current is flowing through the coil
wound on the glass tube, the relay will
not operate, because of the high resistance
of the loose iron filings between the elec-
trodes. But if the magnetic field of the
induction coil is varied in the least, the
induced current in the secondary will flow
through the coil on the tube, producing
a field which will affect the iron filings
within, causing them to become magne-
tized and to cohere closely. This reduces
the resistance of the relay circuit, causing
the relay to operate. The alarm circuit
is thus closed and the bell rings. To reset
the circuit after it has operated once, it
is necessary to tap the glass tube con-
taining the filings, in order to loosen them
up. This can be done by mounting a bell
so that the clapper will strike the tube
gently when the restoring switch is op-
erated.

Flour Bin on Cupboard Dootr

The sketch shows a flour bin which
was constructed in a recess in the wall,
which originally contained a cupboard;

the shelves
were removed,
and the space
was used to
hold the bin,
which entire-
ly filled it, ¥}
in. clearance
being allowed
on all sides.
A cleat nailed
along the floor
of the recess
took the
weight of the
bin when it

was pushed
back into the
wall. In this

way there was no strain upon the hinges,
except when the bin was swung outward.
It had no top, so that the flour could be
reached from above.

Removing a “Frozen” Valve Stem

The removal of broken or “frozen”
valve stems usually presents a problem to
the repairman whose equipment is limited.
In such cases try this “kink”: Cut a
heavy nail to the proper length, and insert






point, then a distance of 11y in. on the
wiii indicate an excess diameter of
% in. or 020 in. If it is desired to use
: \iper Ior showiag variation from a
: the zero of the scale
<-e center of it. and the
: ciamped at the zerd
=r is being set. The
dezcribed above will
1 b ¢r the work comes be-
ween the required iimits,

Steam Prevents Carbon in Gas Engines

The bLenefits of admitting moisture,
with the fuel mixture. into the cylinder

?/uum.s vaL/E
{7 ———9  WATER FEED

e W
n VAPOR OUT.ET TO CARBURETOR

cLAMPING STRIP =

A Device for Generating Steam Which is Mixed with

the Fuel and Admitted to the Cylinder of a Stationary

Engine, Increases Operating Efficiency, and Also Pre-
vents Accumulation of Carbon

of an internal-combustion engine are gen-
crally recognized but scldom taken ad-
vantage of in practice. These benefits are
particularly mnoticeable in stationary en-
gines using kerosene for fuel, and the de-
vice shown in the drawing can be readily
constructed and fitted to the engine for
introducing moisture.

A metal <hiceld is made and attached to
the exhaust manifold with a clamping
strip, as indicated. One end of this shield
is left open, and an opening is provided
in the opposite end for the attachment of
a flexible pipe to the air inlet of the car-
burctor. Another opening is provided in
the top of the shicld for the insertion of a
ncedle valve, which is connected to an
clevated tank or directly to the water
pipes.

In service, the engine is started, and
when the exhaust pipe has become hot,
the water valve is opened, and drops of
water begin falling on the heated pipe;
the water vaporizes instantly and is
sucked into the engine cylinder. It will
be necessary to adjust the needle valve so
that the water will be vaporized as fast as
it is fed onto the exhaust manifold. The
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operation of the engine should be noted
mearwhile. and the carburetor readjusted,
if necessary. It is advisable to connect a
vzlve in the water line so that the water
can be shut off without disturbing the
needie-valve adjustment.

Moisture so introduced into the fuel
mixture has a decided etfect on the engine
at open throttle, but on closed throt-
tie will cause it to miss, so due allowance
must be made. It increases the power of
the engine and makes it run cooler. The
heat of combustion increases the temper-
ature of the steam and increases the pres-
sure on the piston. The moisture further
prevents the accumulation of carbon.

Screw Plate as Auger Handle

In the absence of a handle for turning
large wood-boring augers, a screw plate
can be used for the purpose. A set of
worn-out dies is inserted in the plate, to
grip the auger shank: the handle of the
screw plate is turned down tight. The
teeth of the old dies prevent the plate
from slipping on the auger shank.

Charts Insure Correct Meter Readings

Very often, through carelessness, in-
complete training, or ignorance, impor-
tant meters in and around power houses,
pumping stations, etc., are incorrectly
read. causing trouble and inconvenience
in keeping complcte records of operation.

To overcome this trouble in one Mis-
souri plant, facsimiles of the dial faces
were printed on a daily-report sheet. the
upper part of which is shown in the illus-
tration. The shecet measures 815 by 11 in.,
and there is a separate division for day,
evening, and night shifts. The operator
in charge on cach shift was required to

-
R T S
.:.l ;:.}
~ 1 DAY
SHIFT
Lo d h

To Avoid Errors in Reading Meters, Operators are
Required to Mark the Position of the
Hands on These C

mark in pencil on the printed dials, the
exact location of the meter hands, thus
eliminating any possible source of error.
—R. H. Poston, St. Francois, Mo.
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plied to a nozzle in the air duct, placed
as directed above. The water tank is
connected to this nozzle by a 14-in. pipe,
which enters the tee connection, and is
flattened out slightly in the nozzle itself.
When the air is turned on, it creates a
vacuum in the water pipe, which draws
water from the tank to the nozzle. It is
then blown out in an exceedingly fine
spray. This is in turn blown down the
shaft by the current from an electric fan,
placed about a foot from the nozzle. The
air evaporates the water, and the current
emitted at the outlet will be many degrees
cooler than the air sucked in from the
window, or other opening.

An ordinary 12 or 16-in. electric fan is
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sufficient for the small system described
here. For a large shop, a regular ven-
tilating fan should be used, and the size
of the shaft increased.

Two screens of galvanized-wire netting,
placed about 2 ft. apart in the air shaft,
will aid in breaking up the spray, and
thus in cooling the air current.

Whether the ordinary nozzle spray, or
the compressed-air spray is used, the duct
should slope slightly toward the air out-
let, to allow the spray to collect, and to
drain off. In the case of the compressed-
air spray, the condensed water is re-
turned to the tank for re-use. If water
is used under pressure, the drain pipe
should lead outside the building.

Cool Water for Farm Workers .

A jug that will keep water cool and
fresh all day long in hot weather will be
particularly appreciated by farm workers

away from their
usual water supply.

A leather carry-
ing strap is first

put through the
jug handle. From
burlap, or other

coarse material, a
bag such as shown
in the drawing is
made; the bottom
is made to fit the
jug, and the upper
part is larger and
longer. Slip the
jug into the bot-
tom part, and tie it tightly around the
neck with a piece of stout cord, taking
care that the strap is on the outside. The
larger part of the bag is then turned down
over the jug, and filled with tightly packed
sawdust. After the sawdust filling has
been put in, the bag is tied at the bottom
of the jug. To use this outfit, the jug
is filled with cold water, and enough cold
water is goured over the sawdust to keep
it wet.—Warner H. Ellis, Mt. Vernon,
Illinois.

Thumb Tacks Easily Removed

To remove an ordinary thumb tack with
the finger nails is a painful process. Those
draftsmen who prefer to use the finger
nails, rather than keep handy a metal tool
for the purpose, may avoid much of the
discomfort by making two cuts toward
the center on each side of the tack. The
strips of metal between two pairs of cuts

should be bent up slightly, and they will
thus form tabs by which the thumb tack
can easily be pulled out. If round-head
thumb tacks are used, the- tabs need not
stand any higher from the paper than the
center of the tack head, and will still give
room for inserting the thumb nail under-
neath.—L. B. Robbins, Harwich, Mass.

Restoring a Micrometer to Accuracy

Micrometers usually wear out at the
face of the anvil and the spindle; that
is, these parts lose their accuracy before
the thread in the
handle wears
loose. All good
micrometers are
provided with an
adjusting screw to
take up wear on
the faces, but
without a true
plane to start
from, one can
never be sure of
having plane sur-
faces. To provide
a true plane on
the end of the spindle, I made a fixture,
as illustrated, to fit over the spindle. The
broad face of the fixture should be faced
off exactly perpendicular to the hole,
which should be made a tight sliding fit
on the spindle—ordinarily .250 in. e
center of this circular broad face is under-
cut, and the hole is tapped for a short dis-
tance, so as to insert a plug. Then,
mounting the fixture on the spindle as
shown, a cast-iron lap is laid on the broad
face, and used to true off the surface of
the anvil. The lap may be about 3} by 1
by 4 in. in size, and should be charged with
diamond dust or emery

TING SCREW










POPULAR MECHANICS

forefinger of the right hand, and placed
at the left-hand corner of the square,
nearest the user. The rest of the knife
should now be swung around like a com-
pass on the point of the small blade as a
center; the large blade will thus mark out
an arc, distances along which are to rep-
resent areas. Make a pencil mark across
this arc, for the starting point of the large
blade. Place the point of the small blade
again at its starting point, and set the
large blade at the point on the arc. Trace
with the point of the small blade around
the edges of the square, thus outlining
an area of exactly 1 or 4 sq. in., accord-
ing to the size of the square, as it has
been drawn. When the blade point has
been brought back to the starting place,
make a mark at the point on the arc
where the large blade rests. The distance
from this point to the first point on the
arc represents 1 sq. in. of area, or 4 sq.
in. if the 2-in. square is used, in which
case the distance should be divided into
four equal parts.

Having found in this way the distance
along the arc to represent 1 sq. in., suc-
ceeding points, to mark off larger num-
bers of square inches, can be found by

oing around the square again and again.

hen })roceed to measure any irregular
area of reasonable size, in the same way.
Start at a corresponding point on_the
outline of this area, moving around it in
the same direction. On arriving at the
starting point, measure the distance on
the arc, which the large blade has trav-
eled, and compare it with the distance
which has been found to represent 1. sq.
in. This measures the irregular area in
square inches. It is easy to construct on
a card a scale which, when laid on the
arc, will enable the operator to read di-
rectly the area in square inches. Such a
scale will hold good for the same pocket-
knife, whenever the small blade is opened
to exactly the same point as in the test,
or calibration.

While absolutely accurate results are
not to be expected with this instrument,
it is surprising how closely the measure-
ments will agree with those made by an
expensive planimeter—Frank L. Brittin,
Chicago, Ill.

Handles for Carrying Saws

Very often, around lumber mills and in
the bush, a man has to carry a circular
saw or long saw, which is not only an
awkward load, but one likely to inflict
ugly cuts if not handled carefully. By
making a handle, such as the one shown
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in the drawing, any such saw may be car-
ried with greater ease and safety. The

WOOD MANDLE

Axixie} 1mon

FOR CIRCULAR &Aw
A Simplyéllade Handle Diminishes the Danger of

FOR CROSSCUT 8aw

Torn Clothing and Injured Hands, Incident to

Carrying Crosscut or Circular Saws

clamp is readily attached or detached by
tightening or loosening the wing nuts.
When the handle is clamped to the end of
a one-man saw, the latter may be used by
two men, like an ordinary two-man cross-
cut saw.—Neil D. Cameron, Athelstan,
Quebec.

Dust Protector for Burette

To prevent dust from entering a bu-
rette or other vertical tube in the labora-
tory, and at the -
same time permit
the liquid within
it to flow freely,
uninfluenced by
air pressure, the
device illustrated
is very practical,
as it can be made
in a few minutes
from common materials. A single-holed
rubber stopper is fitted with a piece of
glass tubing worked into the form of a
“T.”” In the downward-curved ends of
the “T,” wads of glass wool are inserted,
thus plugging the holes so that no air
can enter except by filtering througb the
glass wool.

@A mirror, mounted at an angle on
casters, allows the auto salesman to show
his “prospect” the under part of the ma-
chine.
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forefinger of the right hand, and placed
at the left-hand corner of the square,
necarest the user. The rest of the knife
should now be swung around like a com-
pass on the point of the small blade as a
center; the large blade will thus mark out
an arc, distances along which are to rep-
resent areas. Make a pencil mark across
this arc, for the starting point of the large
blade. Place the point of the small blade
again at its starting point, and set the
large blade at the point on the arc. Trace
with the point of the small blade around
the edges of the square, thus outlining
an area of exactly 1 or 4 sq. in., accord-
ing to the size of the square, as it has
been drawn. When the blade point has
been brought back to the starting place,
make a mark at the point on the arc
where the large blade rests. The distance
from this point to the first point on the
arc represents 1 sq. in. of area, or 4 sq.
in. if the 2-in. square is used, in which
case the distance should be divided into
four equal parts.

Having found in this way the distance
along the arc to represent 1 sq. in., suc-
ceeding points, to mark off larger num-
bers of square inches, can be found by
going around the square again and again.
Then proceed to measure any irregular
area of reasonable size, in the same way.
Start at a corresponding point on the
outline of this area, moving around it in
the same direction. On arriving at the
starting point, measure the distance on
the arc, which the large blade has trav-
eled, and compare it with the distance
which has been found to represent 1 sq.
in. This measures the irregular area in
square inches. It is easy to construct on
a card a scale which, when laid on the
arc, will enable the operator to read di-
rectly the area in square inches. Such a
scale will hold good for the same pocket-
knife, whenever the small blade is opened
to exactly the same point as in the test,
or calibration.

While absolutely accurate results are
not to be expected with this instrument,
it is surprising how closely the measure-
ments will agree with those made by an
expensive planimeter—Frank L. Brittin,
Chicago, IlL

Handles for Carrying Saws

Very often, around lumber mills and in
the bush, a man has to carry a circular
saw or long saw, which is not only an
awkward load, but one likely to inflict
ugly cuts if not handled carefully. By
making a handle, such as the one shown
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i{n the drawing, any such saw may be car-
ried with greater ease and safety. The
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Carrying Crosscut or Circular Saws

clamp is readily attached or detached by
tightening or loosening the wing nuts.
When the handle is clamped to the end of
a one-man saw, the latter may be used by
two men, like an ordinary two-man cross-
cut saw.—Neil D. Cameron, Athelstan,
Quebec.

Dust Protector for Burette

To prevent dust from entering a bu-
rette or other vertical tube in the labora-
tory, and at the
same time permit
the liquid within
it to flow freely,
uninfluenced by
air pressure, the
device illustrated
is very practical,
as it can be made
in a few minutes
from common materials. A single-holed
rubber stopper is fitted with a picce of
glass tubing worked into the form of a
“T.)” In the downward-curved ends of
the “T.” wads of glass wool are inserted.
thus plugging the holes so that no air
can enter except by filtering through the
glass wool.
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An Electric Induction Water Heater
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MY experience with ordinary electric

water heaters of the resistance type
was unsatisfactory, as the wire burned
out frequently and had to be replaced.
This dificulty was solved by the use of a
heater, homemade like the ones I had
previously used, but employing no high-
resistance material, and having practically
nothing to burn out. In short, it is built
on the principle of a welding transformer:
The coil of copper tubing through which
the water circulates also carries the cur-
rent which heats the tubing and the water
inside. This current, flowing in a circuit
of such low resistance, depends on the
production of a low voltage by induction,
as in any ordinary transformer.

The transformer core is of the shell
type, having the windings around the cen-
tral member. The instrument is mounted
at the side of the water heater, and the
water is piped from the bottom of the
tank to the lower end of the coil of cop-
per tubing. On emerging from the upper
end of this coil it flows back into the
tank, entering at the top, so that what-
ever water is heated ready for use will
remain for some time at the top of the
tank, not mixing with the cold water
below.

The coil of copper tubing, besides con-
ducting the water, forms the secondary,
or low-voltage, coil of the step-down
transformer, developing about two volts.
This amount is sufficient to send only a

COPPER
TUBING

ASBIBTOS PAPER,
2 uv:'&‘

W,QI‘ ENAMELD

THREAD'
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Instead of Having Resistance Wire to

Form a Heating Element, the Electrical

' Heat is Generated by This Transformer

in the Metal of the Tubing through Which
the Water Flows

small current through the coil of tubing
when the circuit includes the water tank
and the iron piping to and from it.
When, however, the two ends of the tub-
ing coil are short-circuited by connecting
across them a piece of heavy fuse wire,
the resistance of the secondary coil be-
comes very low, and a heavy current flows
through it, heating the tubing, and hence
the water flowing through it. The short-
circuiting conductor should be made of
such a size of fuse wire that, should the
system go dry or overheat, the fuse will
blow, thus leaving only the circuit of
higher resistance through the iron piping
and tank,

While a transformer of this type can-
not be expected to attain a very high elec-
trical efficiency, still the heat is trans-
ferred very directly from the tubing in
which it is developed to the water flow-
ing through it. Hence, the heater wastes
hardly more heat than one which is sub-
merged in the water to be heated, and has
the advantage of containing no resistance
element which is likely to burn out.

The material required for building the
induction heater is enumerated below, and
the construction is shown in the draw-
ing. The core may be made of any soft
sheet iron, though best results can be ex-
pected with high-quality transformer iron
of the thickness given. The vertical
pieces may be cut to length at the be-
ginning of the work, but the horizontal

-
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pieces should be cut to length only after
the coil has been built up, so that the
shell will be just long enough to go
around the coil, but no longer. All the
sheet iron should be given a coat of japan
varnish to reduce eddy-current losses.

When the central member of the core
has been built up of 14-in. sheets alter-
nating with 10-in. ones, the insulation and
primary winding are wound directly upon
it. The four layers of asbestos paper out-
side of the primary winding may be re-
placed with two layers of micanite, if
(}lenty of the latter material is available.
Vhen the core is ready for the layer of
tubing, make a wooden mandrel of its
exact shape, and just slightly larger; wind
the coil of tubing upon this, and then
transfer it to the core.

The spaces in and around the-copper
tubing are filled with a paste made of
a mixture of magnesia and plaster of
Paris. This is worked in between the
turns, to keep them from touching each
other, and also covers the entire coil to
a thickness of 14 in. When the coil has
been completed, the core on which it is
wound is set up and fitted into the trans-
former, and the horizontal pieces are
trimmed to a l1;'x'oper length so that the
outer legs of the coil will fit around the
coil without coming in contact with the
plaster coating.

The primary is connected in the ordi-
nary way to wires carrying 110-volt al-
ternating current, using a suitable switch
so that the heat can be turned on and
off as desired. A piece of heavy fuse wire
or sheet lead should be connected across,
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as in the drawing, and care should be
taken that this makes good contact with
both ends of the tube, as these junctions
must be able to carry a high current with-
out developing much heat. Some extra
fuse wire must be provided and kept
handy, so that if the transformer over-
keats and blows the fuse, another can be
mounted. This is not likely to happen,
of course, unless the tank runs dry, or the
heater is left on too long. A heavy clamp,
as illustrated, will be necessary to pro-
vide against damage by expansion.

The heater described uses from 500 to
1,500 watts, depending chiefly on the re-
sistance of the short-circuiting fuse. The
tank is heated to thc boiling point in
about 15 minutes.

MATERIAL REQUIRED

210 pieces of No. 29 gauge, soft iron, 2 hy

in.

210 pieces of No.
10 in,

140 picces of No.
about 12 in.

280 pieces of No.
about 6 in.

(The 6 and 12-in.
coil_is completed.

7 1b. No. 14 gauge enameled copper wire
(550 turns).

22 ft., ¥-in. outside diamcter by No. 14 gauge
(Ye-in.) wall, annealed scamless brass or copper

tubing (10 turns),

2 union couplings, to fit 3§-in. tubing and
size of water pipe used,

1 piece of micanite, 020 by 10 by 18 in.

1,200 ft. ashestos thread.

1 can japan varnish,

20 sq. ft. asbestos paper.

2 picces of ashestos, 13 by 8 by 8 in.

1% 1b. magnesia.

1 1b. plaster of Paris.

1 picce of iron, 21 hy 14 by about 9 in.

2 ricces of iron, 3% by %% by 2% in.

4 bolts, 4 Ly 133 in,

290 gauge, soft iron, 2 hy
20 gauge, soft iron, 2 hy
209 gauge, soft iron, 2 by

strips to be cut after the

A Finish for Plaster Casts

Plaster casts, plaster ornaments, and
even designs worked into the plastering
of a room, quickly become dirty and un-
sightly. A coat of shellac, then two coats
or more of flat, white wall finish, and two
of white enamel, renew their fine appear-
ance at once. The great advantage is
that the enamel can be washed.

Corrugated Board as Pencil Holder

A piece of ordinary single-faced corru-
gatecf board, such as used for packing,
is very effective in a tray or desk drawer
for keeping lead pencils in order and pre-
venting them from rattling. The corru-
gated board is readily bent to conform to
the curved tray or compartment, and is
readily fastened with a little glue or mu-
cilage—Otto Kney, Chicago, Ill.

Pliers Made from Clothespin

A handy little pair of plicrs, or tweezers,
is casily made from an ordinary spring
clothespin by re-
versing the
spring. The spring
is removed from
the clothespin and
reversed, so that
its ends will bear
against the oppo--
site ends of the
clothespin and
hold them together, notches being cut
into the wood to furnish a seat for the
springs. Such a pair of pliers is quite
a convenience for picking up small ob-
jects around the home or shop.

QOId negatives are easily cleaned with
warm water and sodium fluoride.
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Patternmaker’s Spokeshave

The spokeshave illustrated is a tool
which, although quite small, is found very
useful in the daily work of a pattern-

I DRILL
SECTION A-B, ENLARGED
BRASS CASTING

FILE
OETAIL OF PARTS

Full Working Drawings are Given for the Construc-

tion of a Small Spokeshave, Which a Skilled Pattern-

maker has Found to Be One of the Most Useful Tools
in His Outfit

FINISHED TOOL

maker. It consists of a brass casting,
the pattern for which may be made in
the workman’s spare time, and a few
pieces of steel, made and assembled-as
shown. The tool is held in the usual
manner, the thumbs engaging the two
handles, and the forefingers resting on
the pins which project from the rest. In
this way the adjusting lever is between
the thumb and forefinger of the right
hand, and by moving it up and down,
the thickness of shaving can be varied
without stopping work. The lever ro-
tates the circular rest through an angle
of about 30°, and the rest can be ground
after assembly, so that this adjustment
gives the proper range of thickness for
the shaving.

The great advantage of this little tool
is its usefulness on irregular and curved
work, where a larger spokeshave would
not fit the job.—M. E. Duggan, Kenosha,
Wisconsin.

QA good curbing for trees and plants
is an old demountable automobile rim.
Half buried in the ground, the rim holds
enough water to prevent the trees from

drying up.

POPULAR MECHANICS

Emergency Stretcher

For carrying an injured person, a very
good stretcher may be made out of a coat
and two poles. Button up the coat and
thrust the poles, one on either side,
through the arms and lower part. If the
coat is only a short one, and a longer
stretcher is needed, two garments may be
used in the manner described.

Winding Telescope Springs

The winding of telescope or collap-
sible springs requires an arbor of great
taper, with a spiral groove cut in it to
guide the wire
when being
wound. Many

-improper rigs for

doing this work

are to be seen in

steam  plants,

w here these

springs are used

to hold down the

valves in the wa-

ter ends of steam

pumps of a number of different makes.
The arbor illustrated is made of low-

carbon steel, with a groove in it of the

same general shape that the spring is to

have. This groove is best cut by turn-

ing the tool upside down in the tool-
ost, and running the lathe backward.
he tool can thus be made to cut a good

groove by careful use of the cross-feed.
The arbor is fitted with a screw and

pin, as shown, the latter having a small

holes in which the end of the spring

wire is clamped by tightening the screw.

The diameter of the arbor must be some-

what smaller at all points than the de-

sired diameter of the spring, as the lat-

Iter wxill spring out somewhat when re-
eased.

Burning Out Concrete Reinforcement

The writer, while running a 4-in. com-
duit through a reinforced-concrete floor,
discovered sev-

125V0LT 0G. eral pieces of
ruses heavy steel rein-
- forcement cross-
ing a hole being

bored for_ the

conduilt.m Ilt is

- very difficult to
...tm(- chisel out steel

in a concrete
base, and a weary job at best, so I finally
decided to burn it out. As there was no




POPULAR MECHANICS

and found that there were five times as
many teeth in the large gear as in the
pinion. He then put a twist drill in the
chuck, and inserted the end of the drill
in the center of the shaft. With his
watch in his left hand, and the handle of
the drill in the right, in such a position
that the handle on the gear would just
touch his hand at every revolution, he
counted the revolutions made by the
handle in a minute. Multiplying this by
five gave him the number ofy revolutions
made by the shaft drill, this being there-
fore the speed of the shaft.

Stove Damper for Grain-Bag Filler

An ordinary stovepipe and damper may
be used to make a grain-bag filler, if the
hole in the center of the damper is closed
up. The pipe is inserted in the bottom
of the grain bin, extending through the
ceiling of the floor below. Here it ter-
minates in a sturdy grain-bag support, on
which the bag is hung. The damper is
turned on, allowing the grain to flow until
tl:fe bag is full, when the damper is turned
off.

Grinding Attachment for Lathe

A grinding head can be made in a little -

spare time for the shop which is not
equipped with such a head, the materials
consisting of a 1,-in. pipe tee, two plugs,
a pulley, and a few scraps of metal. The
bearings are brass-pipe plugs screwed in
at the opposite ends of the tee. In the
branch end of the tee is screwed a plug,
which is formed at the end to fit into
the tool post of the lathe. The pulley
and grinding wheel are mounted on a
14-in. spindle, and a belt can be run to
the countershaft of the lathe.

£ I Fowe

FLANGED

DRIVE
wHeEL uLLey
SPACE f

Mom
Many Jobs of Grinding can be Handled in the Lathe,

fa Gdndiﬁ. Attachment is Made with
& Pipe Tee as Its Basis
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Newspaper Bulletin Board

Pasting bulletin sheets to a bulletin
board, or window, with the consequent

This Improved Newspaper Bulletin Board Has a
Number of Advantages over the Old Method of
Pasting Sheets to a Board or Window

loss of time and unnecessary work, is
eliminated with the board shown in the
drawing. The bulletins are painted on
the paper strip, and a turn or two of the
crank takes the oldest bulletins out of
sight and brings the latest ones into view
of the readers.

The board is simple, and consists merely
of a suitable wooden support, the distance
between the uprights being determined
by the width of the paper roll used. While
no definite dimensions are possible, the
height should be from 8 to 10 ft., or mere,
according to requirements. It will be
observed that a smooth board partition
is built between the sides; this serves as
a support for the strip of paper and is of
great assistance when lettering. A piece
of smooth pipe, or rod, is provided at the
top, over which the paper passes to the
receiving roll at the rear; this is merely
a pipe shaft with a crank at one end,
mounted on brackets as shown. Screw
eyes are placed at intervals on both sides
of the partition, and wires, or rods, are
run from side to side, to prevent the
paper from fluttering, or blowing loose.
At night the bulletins are illuminated by
two or three lights in a reflector across
the top, as indicated. By reversing the
paper roll, both sides can be used: a
rather thick paper is theieiore desiwaNe.
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much clearance between the piston rings
and cylinder walls. To detect leakage due

to w - and loose or worn rings, a
3-ft. of rubber hose is placed over
the b.. r pipe, or oil-filler tube. One

end of t: - hose is placed against the ear
of the tester and the leakage past the pis-
ton is clearly evidenced by a pronounced
hiss when the engine is turned over slow-
ly by hand. The piston at fault is located,
and the obvious remedy applied, which is
usually new piston rings or oversize pis-
tons. In case the valves are the cause of
the Jost compression, the hiss is not heard.

Spring Washer for Door Knobs

The screw holes for fastening the knob
to the shank of a common type of door
lock do not always bring the knob into
such position that endwise motion of the
shank is taken up. Instead of using thin
washers to fill up the space, an effective
means of taking up the lost motion is to
substitute for the washers two or three
coils of wire spring, of suitable size to go
over the shank of the knob. Music wire,
about .025 in. in diameter, is preferable,
wound in an open coil and cut off as
nceded. A washer should be used at one
end of the spring, to prevent it from go-
ing throth the hole in the plate.—Chas.
F. Merrill, Hopedale, Mass.

How to Drill a Curved Hole

To drill a2 hole with a curve in it might
not be considered possible with ordinary
tools and hand

€——70p ) processes, yet, like
MW many other things
fie.l: mENo which appear difh-

cult at first glance,

foperacseooiaooo SR it is easy to do.
7 W/% First make a bend
fie.2: ORI ¥  in the piece in the

________________ /-

opposite direction
from the bend
which is desired

in the hole. This
Fle.3: sTRAIGHTEN is shown in Fig. 1.
Then drill a hole straight through with
an ordinary drill, as in Fig. 2. It remains
only to heat the piece of metal again
and bend it back to its original shape.
as shown in Fig. 3, and the hole will
then be curved. The metal, if finished
nicely, will offer no evidence as to how
the curved hole was made.

@ Small emery wheels may be dressed by
using an old glass cutter of the type em-
bodying a small hard-steel wheel.
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Pipe and Conduit Threads Cleaned
by Guided Reamer

Insulated wires which are run through
metal conduits may often be injured by

A Combination of Guided Reamer and Thread Chaser,
Allin Ore Tool, Adds to the Convenience
of the Conduit Layer and Plumber

burs remaining on the ends of the con-
duit. To prevent this, it is good practice
to ream out the end of the conduit in
order to remove any bur which may exist.
A combination tool which does this, and
at the same time cleans out the threads
of the coupling, is illustrated in the draw-
ing. The tool can be made by grinding
down a standard tap, and forming, by
means of the grinding wheel, the cutting
edges at the end of the tap and at the
forward end of the threaded portion.

The tool is held in an ordinary bit brace
by means of a shank, which can be welded
onto the tap. As the reamer is fed in, the
bur-removing edge at the end first does
its work. The ground-down portion then
runs on into the conduit, forming a guide,
while the thread-cutting portion runs
through the threads in the coupling, clean-
ing them out and straightening them,
ready to take the next section of conduit.
One size of reamer handles only one size
of conduit and coupling, but it will pay
the clectrical worker to make and keep
on hand tools of this type for whatever
size of conduit he uses.—Eugene F. Gard-
ner, Chicago, Il

Waterproofing Dry Batteries

Remove the cardboard casing and dip
the cell into melted pitch. or asphalt.
Coal tar may be used. cither by dipping
the cells or applying with a brush, and
replacing the cell in the casings. Melted
parafiin will also serve for this purpose.
The coating, besides protecting the bat-
teries from moisture, prevents the zinc
from becoming oxidized, thus reducing
deterioration.—A. A. Lobrovick, Brook-

l » N- Yo
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with two hardwood dowels. At a point
exactly central between the two dowels,
a pointed pin is fitted, similar to the
scratch pins commonly used in marking
gauges.

To mark a line down the center of a
board, it is only necessary to place the
gauge on the work, spring it until the
dowels are in contact with the edges, and
slide it along, the sharp pin scribing the
center line.

The gauge, as dimensioned, will handle
anything up to 6-in. stock. It can, how-
ever, readily be made long enough to
handle boards 12 in. or more wide. A
long gauge is applicable to narrow boards,
except when they are curved, or a center
mark is wanted near the end of the board,
in which case it will be advisable to use a
shorter centering gauge.

How to Keep Air Dry

For keeping the air dry in rooms where
fruit is stored, calcium chloride ic placed
in a slightly slanting metal tray, resting
on a table or stand. The tray is pro-
vided with a lip at the lowest point so
that any liquid will flow into a vessel
placed underneath. When a sufficient
quantity of the salt has liquefied, the
moisture may be removed by heating,
which restores it to its original condi-
tion, so that it may be usgd repeatedly.
Calcium chloride will absorb about double
its own weight of moisture.

Tool for Putting on Belts

Putting a belt on a high pulley is some-
times a dangerous job, and often a nui-
sance, because
some one has to
get a ladder and
do a good deal of
fussing about it.
The appliance il-
lustrated has been
used in machine
shops for years,
and deserves to be
better known than
it seems to be. A
disk of heavy sheet
metal is mounted so that it turns easily
at the end of the belt pole, and a tapered
horn projects from its center. The horn
is used to lift the belt into place, and is
kept inside the pulley rim while the belt
is running on. If it is allowed to get be-
tween the belt and the pulley it may
cause trouble, but its conical form makes
this unlikely.
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Garage Floor as Trouble Guide

The car owner will find it a good plan
to watch the garage floor for evidence of

Stains on a Garage Floor Where a_Car has been
Standing Overnight Provide a Reliable
ethod of Locating Leaks

leakage, whether of grease, oil, gasoline,
or water. A small puddle of water found
on the floor in the morning, after the car
has been standing overnight, may indi-
cate a leak in the pump packing, radiator
hose, or some other part of the cooling
system; but the loss is not likely to be
of much consequence, unless an anti-
freezing solution is used. A leak in the
carburetor or fuel pipe is of more impor-
tance, and can generally be located by in-
specting the floor before moving the car.
Oil leakage from a loose petcock, defec-
tive gasket, or felt washer can generally
be detected in the same way, and the
cause remedied. Grease beneath the
transmission, differential housing, or a
universal joint, is often caused by loos-
ened bolts in these parts. When the evi-
dence is observed on the floor, the loose
bolts can be tightened before they get a
chance to come out entirely and cause
serious trouble.

Removing Tight Bottle Stoppers

The stoppers of bottles holding certain
chemicals often become tightly fixed, and
it is not always an easy matter to get
them loose. Application of heat to the
neck is not always effective, but by apply-
ing a freezing mixture to the stopper, it
usually loosens without difficulty. Make
a mixture of crushed ice and calcium
chloride, and put the stopper in this,
taking care that the freezing mixture does
not touch the neck of the bottle. After
a few minutes of this treatment, the
stopper will come out easily, owing to
contraction of the stopper.—S. Leonard
Bastin, Bournemouth, England.
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Opening in Fence Prevents Accidents
At a corner where a high fence around

an industrial plant created danger of
traffic collizions, the owner of the fence

Reduced b
ood in the

was Greatl

Substituting Wire Screen-
ing for

pper Part of the Fence

was prevailed upon to install an open
section in it, covered with heavy screen
wire. This enabled motorists to look
through, and see the approaching vehicles
on the crossing street. Moreover, the
peculiar appearance of the fence acted to
call the attention of drivers to_the cross-
ing, and the necessity for caution.

Drawing Centerless Circle Arcs

A problem which is fairly frequent in
the draftsman’s daily work is to draw a
circular arc through three given points.
When the points are such that the center
of the arc falls out-
side the board or
table, it is incon-
venient to draw
the mark with
, compass or string,
and the irregular
X curve is often re-
e sorted to as an ap-

proximate method.
Such an arc can
be drawn as here
described; the so-

cmm———
s

Fie.liJOINING POINTS
BY AN ARC

lution is geomet-

rically correct, or,
Yie.2: in other words, the
CONTINUING accuracy to be at-
THE ARC

 tained depends
solely on the care with which the work is
done.

Assuming A, B, and C, in Fig. 1, to be
the three points through which a circular
arc is to be drawn, the lines AB and BC
are drawn, and are prolonged as shown.
A picce of stiff cardboard is employed; a
broad notch is cut in one side, the angle
of which is equal to the angle ABC.
Fach side of this angle in the card is

vent hole.

MECHANICS

shifted along, its angle B traveling from
A to C on the paper, while the card re-
mains in contact with pins inserted at A
and C. The pencil held at the corner B
in the card will then trace a circular arc,
passing through all three points. The
process is merely a practical application
of the geometrical principle that “all
angles inscribed in the same arc are
equal.”

If it is necessary to continue the arc
on past the points A and C, this can
be done by cutting a notch in a card with
the angle equal to the angle BCA, as in
Fig. 2, and another notch with the angle
BAC. The first of the two cards is em-
ployed for extending the arc beyond C, as
illustrated, and the other may be em-
ployed for extending it beyond A, though
it is often possible to get just as accurate
results by using the first card alone.

If it is desired to determine the length
in degrees of the arc ABC, measure the
angle ABC with protractor. Double this
angle and subtract from 360°; the re-
mainder will be the angular length of the
arc.

To strike an arc a certain number of
degrees in length between two points, sub-
tract the desired number of degrees from
360°, divide the remainder by two, and
cut the notch in the card to the number
of degrees given. Using it as in Fig. 1,
draw the arc required.

A Common Refrigerator Trouble

Many good refrigerators are con-
demned and discarded every year for
their deficiency in keeping cold, regard-
less of how much ice is kept in them.
A frequent cause of this deficiency is
that explained here, and its cure is very
simple.

The ice rack in the bottom of the ice
chamber rests on brackets of various con-
struction, just over the cold-air down
vent, this rack being a sheet of galvanized
steel. Even if it is corrugated, which it
usually is, it will in course of time be bent
down until it rests on the flange sur-
rounding the vent hole, thereby prevent-
ing the cold air from sinking into the
food chambers. There should never be
less than 1 in. of space between this rack
and the top of the flange around the

Q‘Vhen the rack becomes bent,
take it out and straighten it, even making
it a little convex if necessary to get re-
quired space. If the supporting brackets
under the rack are broken or damaged, a
small piece of wood may be used to keep
it properly elevated.












HOW TO MAKE A FIRELESS COOKER

By KENNETH COGGESHALL

FIRELESS cooker is a device so
constructed that, through the agency
of insulating materials, accumulated heat
may be retained. Just as the walls of a
refrigerator insulate ice from any heat out-
side the box, so a fireless cooker prevents
heat radiation from its interior compart-
ments to the relatively cooler surrounding
air. Food, therefore, may be brought to
cooking temperature, removed from the
s@urce of heat supply, and placed in a
fireless cooker, where the process of cook-
in% will continue.
he construction of such a cooker is
not complicated; no special tools, skill,
or materials are required. And, because
of its many advantages over stove cook-
ing, every kitchen should contain a
cooker as a part of its necessary equip-
ment. Its use will accomplish a material
saving in fuel, decrease the time and la-
bor of cooking, and eliminate heat and
odors from the kitchen, and besides pro-
vide thoroughly cooked, fully flavored
foods.
The requisite parts for such a device

HINGED TOP

CHAIN

NEST SUPPORT

CASTER

RADIATOR Fi0.):GENERAL VIEW
COOKER

FIRELESS

are a box; a bucket or kettle for holding
the food; a container, or other metal nest
lining, for the bucket, and a quantity of
good nonconducting or heat-insulating
material.

While the outside container may be
made from any tightly constructed box,
half barrel, or small trunk, a chest built
for the purpose will not only present a
more pleasing appearance, but will be
more economical of space. One-inch cy-
press boards, free from all knots and
other defects, should be used. Cypress, if
properly finished, will give beautiful grain
effects, and is less expensive than hard
woods. Lighter lumber should not be
considered unless well braced; the pres-
sure exerted in tamping in the insulating
material is likely to bend out of shape the
boards of the box, if they are thinner than
the weight specified.

The general appearance of the chest is
shown in Fig. 1. The front and back are
matched and fastened to cleats or cross-
pieces, as indicated in Fig. 2. Two end
sections, seen in Fig. 3, are constructed

TRUNK HASP
CHEST HANDLE
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lating substance, and attach the top
wooden disk. After an addition of a wire
handle, or a knob, in the upper disk, the
agsembled cushion appears as in the first
view, Fig. 8. .
Needless to say, the kettles or contain-
ers for cooking should be durable, and as
free as possible from scams. Perpendicu-

LIFTING WIRE

Fia.12 stanD

STEEL WIRE

Fia.11:RADIATOR HOOK

H 1{(

REINFORCEMENT WIRE
F16.10:RADIATOR
Figs. 10 to 12 Illustrate
Some Useful Accessories:
A Radiator, a Stand for

Holdinﬁ Utensils, and a
etal Hook

lar sides are necessary to insure a tight
fit in the nest. Obviously the container
covers should also fit closely, to prevent
the escape of steam. While it is possible
to purchase utensils for use in fircless
cookers, a bucket serves the purpose just
as well. The cooker here described is de-
signed to usc two standard 6-qt. buckets.
Larger containers may, of course, be sub-
stituted, provided at least 4 in. of insu-
lating packing surrounds them. While
tinned ware can be used, experience
shows it will rust after but short use.
Enamelware, or better still, aluminum,
insures longer service; a suitable con-
tainer is illustrated in Fig. 9. If the han-
dle is in the way, remove it, and provide
two metal hooks for lifting the bucket out
of the nest, similar to the one mentioned
below for lifting the radiator.

It is not always necessary, as experi-
ence will prove, to furnish additional heat
to assist the process of cooking. A much
wider range of cooking, however, is pro-
vided if an extra source of heat supply is
available. Soapstone radiators may be
purchased for fircless-cooker use, but a
brick, or iron disk, such as a stove lid,
proves just as cfficient. A radiator to
match the dimensions of each cooker is
casily made of cement. Molds, similar to
the cover cushions, should be provided.
It is not necessary that the radiator be
larger than 7% in. in diameter, and 3 in.
in height. For reinforcement, a disk cut
from heavy wire mesh, such as in Fig. 10,
is employed. After the cement is poured
in the mold, it must be placed in some lo-
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cation where it will dry slowly to avoid
cracking. Besides the reinforcement, it
is best to provide a lifting wire by form-
ing a depression, exposing the middle part
of a heavy wire imbedded in the cement,
The radiator can then be lifted by grip-
ping this wire with the hook shown in
Fig. 11. The initial warming of the ra-
diators should not be accomplished in
haste. This caution also applies to the
use of purchased soapstones. Unless
these stone radiators are stored in a
warm, dry place, they will crack when
heated on the stove. Two iron stove lids
of the correct size, bolted together, make
a much more durable radiator and one
that may be heated to a high degree.

Other accessories may be provided as
required. A stand, for instance, such as
is shown in Fig. 12, is convenient when
two pies or cakes are being baked in one
compartment. This stand is made of light
strap iron, formed as indicated. Pans can
be placed both inside and on top of it.
Figs. 1 and 9 also present a method of

lacing a pan inside one of the buckets.
ood may thus be cooked in the bottom
space while its retained heat assists in
the cooking of the contents in the pan
above. Three angle lugs are riveted to
the side of the bucket to form the pan
support.

By - referring to the sectional view of
Fig. 1, the method of placing the various
parts in the nest may be seen. A small
dead-air space is permissible between the
vessel and the cylinder walls, as circula-
tion of air inside the cylinder cannot
carry heat to the outside.

A fireless cooker can be utilized to
greatest advantage in preparing foods
which require long boiling, stewing, or
steaming. Such foods are soups, cereals,
meats, steamed bread or pudding, and
vegetables. Obviously, large quantities of
food, because the accumulated heat is
greater, will cook faster and more thor-
oughly. If it is necessary to prepare a
comparatively small quantity of food,
good results are obtained by putting it in
some container similar to a baking-pow-
der can or a 1-qt. bucket, which should
then he placed in the 6-qt. bucket, after
pouring into the latter a suitable quantity
of boiling water. The radiators, previ-
ously heated to a high degree on the
stove, will assist in preserving a cooking
temperature in the nest compartment.

@Empty thread spools, attached to the
wall by long screws or nails, make satis-
factory clothes hangers.
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Improvised Hand Pile Driver

The fact that there was no regular
pile driver at hand did not retard the
progress of certain bridge builders very

long when they
(o 7] came to a pond.
They simply took
10 of the.timbers
which were to go
into the bridge,
and covered them
crosswise with 3-
in. plank for a
pontoon. They
nailed 2 by 2-in.
strips on two 4 by
4-in. pieces, 16 ft.
long, and raised
them as guides
for the hammer,
which was made
from a log of
maple, 14 in.
square and 5 ft.
long. Then, with a rope and block, as
shown in the photograph, three men were
able to drive eight piles in a day in solid
blue clay.

No trip was necessary; when the ham-
mer was hoisted to the top the men let go
the rope. A shorter hammer much larger
in diameter was used at first, but would
not stand the jar; that of smaller diam-
eter and greater length proved much
more effective.—W. S. Richards, Albany,
Oregon.

Adapter for Telephone Cords

In using a pair of telephones of the
kind employed in receiving radio mes-
sages and for testing purposes, it is often
desirable to have some means of connect-
ing them to ordinary battery binding
posts, which are
not provided with
holes for the in-
sertion of the
plugs on the end
of the receiver
cord. The easily
made device
shown in the
sketch can be
utilized for this purpose. A common ter-
minal lug and a piece of brass tubing are
the parts needed. The ferrule of the lug
is bent around the tubing. which has first
been split with a fine saw. The diameter
of the tubing is such that the cord plug
will fit in it tightly. Solder is used to

BENT AROUND AND
SOLDERED TO
SPLIT BRASS TUBE
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fasten the tubing to the lug. When it is
desired to connect the instruments to an
ordinary battery, the plug is pushed into
the tubing, and the lug attached to the
binding post in the usual manner. The
lui can be removed from the plug when
a hole for the latter is available—Frank
Sahlmann, Manhattan, Kan.

Engine Exhaust Heats Tank

A farmer, who keeps his gasoline en-
gine running almost continuously for
operating a cream separator, grinding
feed, pumping water, and other tasks,
has devised a simple way to heat the
contents of a stock-watering tank with
the exhaust. The exhaust pot, or muffler,
is placed in the tank on a brick founda-
tion, which allows water to circulate
around it. The exhaust gases pass through
the pot, and are released by an outlet
that extends above the surface of the
water. The contrivance keeps the water
at a moderate temperature.—Chester C.
Cook, McMinnville, Tenn.

Gauge for Gear Setting

A firm which sends out machinery to
be erected, experienced much annoyance
from the fact that gears were often set
up with improper
clearance, thus in-
creasing wear and
tear. The diffi-
culty was over-
come by an idea
obtained from a
draftsman; his
suggestion was to
send out with
cach gear a small
hardwood block
whose thickness
represented exactly the clearance to be
allowed between the tip of the tooth on
one gear and the root of the other gear.
By the use of this block a workman with-
out great skill in millwrighting was en-
abled to space the gears so as to have
the clearance exactly right.

Benzine for Wringer Rolls

The rubber rolls in clothes wringers
become badly stained each time they are
used. Even careful cleaning with soap
and water will not prevent this. When
they become almost black they leave
streaks on delicate clothes. A little ben-
zine, or gasoline, on a rag will cut the
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Oil-Well Casing as Air Tank

At a western oil company’s shops, an

oil-well casing, closed by welding at both

- top and bottom,

serves as a com-

pressed-air tank.

The air is main-

tained at very

great pressure in

this shop, and the

casing makes a

safe receptacle for

storing the air.

Besides, being

placed in a corner

of the shop, it

does not take up

valuable room. It

is supported on a

wooden base

about 1 ft. above

the floor. The

idea may be interesting to many small

shops in the oil districts.—C. W. Geiger,
San Francisco, Calif.

Stand Attached to Tobacco Pipe

A device that
will prevent a to-
bacco pipe from
tipping over is
made by bending
a piece of wire to
fit on the stem
and extend under
the bowl.

~4 : ‘
_£X
BENT wWiRe
Repairing Auto Tire on Rim

Cuts and holes in tires can be repaired

very satisfactorily with cement and tire

putty. It is quite

a job, however, to

get the cut

cleaned out so the

cement will stick,

especially when

the tire is on the

rim; but it can be

done very easily

if the tire is de-

flated and an ordi-

nary wood screw

clamp is placed on

the tire, as shown. By tightening the

screw, the cut will be spread out, and can

then be easily cleaned with a stick and

a rag soaked with gasoline. Apply ce-

ment and putty before removing the

clamp. This makes an extra good repair.
—Chas. Albert, Chicago, IIL
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Testing Tool Steel at the Forge

Good steel may be easily distinguished
from poor-grade stock by the following
simple means. Heat the steel to a good
cherry red, then hammer the surface well
at the forge with a flat-faced hammer, as
though the piece were being drawn out.
It is again returned to the fire and heated
to a cherry red, then plunged into water
to quench it. The piece is struck with
a hammer to make the scales come off.
The surface left after this treatment is
the index to the quality of the steel.

If the entire piece scales off clean,
leaving a white surface, the steel is of
the best grade and about 100 points
carbon; that is, one per cent.

If the scales come off in patches, leav-
ing a speckled surface, and the scales
partly attached to the metal are very thin,
the steel is of a good grade and about 75
to 80 points carbon.

If the scales come off in patches and
the remaining scales are thick and heavy,
the steel is a medium-grade of 40 to
points carbon.

If the piece does not scale off at all,
it is very poor grade and low in carbon.

If the fire in which the work is heated
is smoky, the degree of whiteness under
the scales will be less pronounced, but
the scaling process will be no different.

By these simple tests, the mistake of
making a good tool from a piece of poor
steel is avoided, as a piece of low grade
sometimes gets in the rack with the good-
grade steel. It is only necessary to test
a small end. This may be done by cut-
ting off a picce, or by leaving it on the
bar, lWhich will save the waste of any ma-
terial.

To Renovate Typewriter Ribbons

Typewriter ribbons that have become
dry, causing the letter impressions to be
faint, can be restored to good condition
by putting a few drops ot any light ma-
chine oil on their edges as they are
wound. After the oil has permeated all
parts of the fabric, which requires only a
little time, the writing will be improved.

Paraffin Repairs Leak in Float

To repair small leaks in a hollow-metal
float, the device should be placed in melt-
ed paraffin, and rotated until the surface
is completely covered with the wax. This
treatment fills the holes, and serves also

to protect the float from corrosion.
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often be held merely by driving nails into
a heavy board in such position as to hold
the steamed piece to the proper shape
when it is placed between them. In the
case of heavier boards, it is necessary to
resort to specially built forms, such as
the one illustrated in Fig. 3. Whatever
type of form is used, the wood should be
allowed to remain on it for two or three
days, if the best results are to be obtained.

POPULAR MECHANICS

It will be found that the steaming has
a tendency to open up the pores of the
wood, causing it to gain or lose moisture
rapidly, according to the humidity of the
surrounding atmosphere. These rapid
changes will cause cracking or distortion,
if not guarded against. ?t is therefore
advisable to protect the wood, by var-
nishing or painting, immediately after its
removal from the bending forms.

Wheelbarrow from Hot-Water Tank

An efficient means for the transporta-
tion of refuse, ashes, and other bulk ma-
terials from one place to another can

An_Old Water Tank, Cut
in Half, Makes an Effi-
cient Barrow for the
Transportation of Ashes,
Sand, and Other Bulky
Materials

-—

sorT
WASHER

easily be made from an old water tank.
The tank is cut in half with a cold chisel,
or with an oxyacetylene torch. The wheel
turns on a long bolt, which passes
through the tees at the outer end of the
barrow, as shown in the detail drawing.
The pipe frame is attached to the boiler
with ordinary pipe clamps. The rests are
made from ordinary flat-bar stock, and
bolted to the handles and frame as indi-
cated in the side view.—P. P. Avery, Gar-
field, N. J.

Making Oval or Flat Coil Springs

The making of an oval or flat spring is
a job which may Erove troublesome, from
the fact that such a spring, wound on a
flat mandrel without proper precaution,
will be difficult to remove from the man-
drel. This can be obviated by first wind-
ing the mandrel with paper, then winding
the spring over the paper, and afterward
heating the mandrel and spring suffi-
ciently to char the paper. To avoid over-
heating, melt onto the spring and paper
some tallow or beeswax, and heat the
mandrel till the tallow is just burned off.
Before and after heating, hammer gently

the flat side of the spring, on the mandrel.
After hammering the second time, it is
well to apply heat again, with some more
tallow to prevent overheating. If the
heat applied is not excessive, it will be
found that the quality of the spring is im-
proved by it, as certain internal strains
in the metal are removed.

The main benefit, however, is the ease
with which the spring is removed from
the mandrel after the paper has been com-
pletely burned away.—James H. Beebee,
Rochester, N. Y.

A Round File That will Not Stick

In using a round file to enlarge a hole
drilled in metal, there is always an annoy-
ing tendency of
the file to stick.
Besides being
troublesome to
pull out, the file
may under such
circumstances dis-
tort the hole.
Where much of
this work has to
be done, it is a
good thing to pro-
vide files with various portions smoothed
down, like the one in the cut. Such a
file is adapted for enlarging a hole to a
diameter slightly greater than that at the
point marked “diameter” on the drawing.
The smooth portion provides a clearance
space, to prevent the file from getting
caught.

ROUND FiLE

Lawn Laid like Carpet

A lawn can be grown and trimmed to
any desired shape or design, somewhat
after the fashion in which one lays a car-
pet. Grass seed is sown on thick canvas
or burlap bagging, although any other
cheap material will answer. This is kept
moistened, and is speedily covered with
;1 mass of vefrclllure. Thee‘;ocatviion for the'
awn is carefully prepared, giving specia
attention to getting the surface level and
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Removing Carbon with Wire Brush

The ordinary carbon scraper is a more
or less unsatisfactory tool, especially
where the only access to the piston and

12" SECTION OF §~
STEEL CABLE,

ONE END UNTWISTED

A
i %
{secTion OF BRASS

— ""YUBING BENT
STEEL PRONGS
BRUSH PISTON HEAD
AND FIRING CHAMBER
CLEAN

SPARK-PLUG
HOLE

A Carbon Remover Which Has a Very Direct and
Positive Action is Made from Strnndedy Steel Cable

cylinders is through the spark-plug hole.
A special tool for the purpose consists of
some stranded-wire cable and a picce of
brass tubing. One end of the tube is bent
slightly, as indicated in the sketch, the
wire cable is placed through the pipe,
and the end frayed or untwisted. The
opposite end of the cable is taped and
wound with twine, to afford a convenient
handle.

The tool is used as illustrated; gripping
the pipe with the left hand, the right hand
is used to move the cable back and forth
in pump fashion. The projecting prongs
scour the piston head and cylinder walfs.

After the carbon is pulverized, the mo-
tor is run for a few minutes with the
spark plug left out, when the suction and
compression of the piston blows most of
the loose carbon out of the exhaust port
and the plug opening. A piece of steel-
wire cable should be used in making this
tool; soft-iron wire is not stiff enough to
be effective.

Electric Tire-Theft Protector

The automobile driver who has just ex-
perienced the loss of a spare tire by theft
may be interested in the possibility of an
alarm to sound a warning whenever the
spare tire is detached by an unauthorized
person. Such an alarm can easily be
rigged up by building a small contact
spring onto the tire holder, in such a way
that when the tire is in position, the

POPULAR MECHANICS

spring is held out of contact, but when the
tire is removed, the contact is closed. The
device should be connected in parallel
with the horn button, so that when both
the switch and contact are closed, current
will be supplied to the horn, which will
thus blow continuously. The switch
should, of course, be placed in some con-
cealed position, and the contacts should
be installed in such a way that they will
not be conspicuous—C. S. Cierpik, Chi-
cago, Ill.

Rotating-Disk Reamer

A drill or reamer, which was found use-
ful for rough-boring cored holes, was
made from a piece of shafting, slotted
across its end. Two
hardened steel disks
were inserted so as to
revolve freely on a pin
which passes through
their centers. These
disks are ground to a
bevel all around, and
are inserted so that
the sharp edges are
away from each other.
The drill is used in
the same manner as a
twist drill, though it
cannot be used to start
a hole, but only for enlarging. It is found
to stand up better than a twist drill on
scaly cast iron, as the cutting is done bz
longer edges. A hole produced by suc
a drill will be almost as smooth as that
left by a reamer, though it will not, of
course, be as straight.

Eccentric Wrench for Stud Removal

The wrench illustrated will remove

studs of various diameters in the mini-
mum of time.

It is simple to construct,

A Reversible Wrench, Which Grips by Means of an
Eccentric, Is Effective in Handling Studs

consisting mainly of a steel circular-ended
handle. This is drilled to accommodate
the largest size of stud which it is de-
sired to remove. A hole is also drilled
for the insertion of a pivot pin, for an
eccentric clamp.
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Frame for Painting Rowboats

To lighten the labor of painting row-
boats and canoes,egarticularly if a number
are to be painted, the frame described

POPULAR MECHANI.CS

end horses in line with the run. Large
pointed screws, with wing nuts attached,
are provided at the inner ends of the
bases for regulating the distance between
the supporting horses. The points of

‘ these screws should pro-

eestovenes sossne,
/,..—-—-' cove.
-’

———

ject through the bottom
of the base when screwed
down, and pierce the

ADJUSTING FRAMES
RUN~

RNAT in BRACKETS
1 PAINTING

OETAIL OF BRACKET SHAST
AND BEARING

PSS
St ttecrencaccass manmnn senee

surface of the run, so as
to hold the horses tight.
By releasing the clamp
screw, the horses may
be slid along the run

Pwe freﬁly. B ; "
WASHER ear the top of eac
upright a hole is bored,
" as shown, so that a piece
guste  of 1%-in. pipe will make

a tight fit in it. These
are the bearings for the
bracket shafts; be sure

| SS—
OLTAWL OF END
OF POST

OLTAIL OF ADJUSTING FRAME

A Frame for Paint-
lnﬁ
Allows the Boat to

that the holes are equi-
distant from the base.
The size and shape of

Small _Boats

be Turned Over to . o
Any Position, _ as the iron brackets will de-
the eosinting Pro- | pend largely on the style
ccommodates Any | of the boat, although
Size of Boat

those shown will accom-

herewith will prove its value, as it allows
the boat to be turned as the work
progresses, and makes the job fast, clean,
and systematic. In addition, it is adjusta-
ble to various sizes of boats.

The run, or foundation for the frame,
should be made considerably longer than
the largest boat to be painted, so the end
horses may be pulled away from the boats
without pulling them off the run. If one
plank is not long enough for the run,
two or more of the same width may be
lined up and fastened, flat side down.

No definite measurements can be given
for the end horses, on account of the
variations in size of boats. However, for
the average boat the base should be at
least 4 ft. wide, and the upright support
about 3 ft. high. Material for the base
should be of the same size as that used
for the run. The end post is mortised to
the base; mortised joints should be used
wherever possible, as additional strength
is thus obtained. The bottom crosspieces
of the end horses are bolted to the braces
and uprights. A piece will have to be
removed from the center of these bottom
crosspieces, to accommodate the run and
base. When assembled, the bottom edge
of the crosspieces should just clear the
floor, without scraping. A metal guide,
as shown in the drawing, is attached to
the outer end of the bases, to keep the

modate the average flat-
bottomed boat. For round-bottomed boats,
let the horizontal legs twist a trifle upward
at the outer corners, to grip the round
bilge at a better angle. Make the bottom
screws quite long, to allow freedom of ad-
justment. The top clamps may be short
—just long enough to grip the top of
the stern or fit over the transom. A
square hole is cut about the center of
each bracket, into which is riveted the
square end of the steel shaft. As men-
tioned above, the shaft revolves on pipe
bearings. A collar is pinned on the
bracket end of the shaft, and a nut and
washer on the other end can be tightened,
so as to hold the boat in almost any posi-
tion.

Music Kept on Back of Piano

One user of a piano manages to avoid
the untidy appearance of sheet music
scattered over the top of the piano,
without the expense of providing a
cabinet for it. The piano was set at a
45° angle across the corner of a room,
and on the back of it were attached six
ockets, made from ordinary canvas, each
arge enough to take sheet music. Each
pocket was held in place by seven small
wood screws, with washers under the
heads, to prevent tearing the canvas—
Jas. E. Noble, Portsmouth, Ont.












3438

A Sewage-Disposal System for the
Summer Cottage

One of the drawbacks of summer-cot-
tage life is the lack of an adequate method
for getting rid of sewage. Sewer lines
are usually impractical, because of the

expense, and the
water level is
often so near the
surface that it is
impossible to se-
cure sufficient
drainage to per-
mit the installa-
tion of a standard
type of septic
tank, or cesspool.
As a result, waste
is sometimes al-
lowed to accumu-
late at the rear of
the cottage in an

unsightly, dis-
—— e €ase - breeding
puddle.

This condition can be obviated by the
use of the little septic tank described and
illustrated herewith. The actual cost is
but small; an empty barrel (preferably
an old oil barrel), a sack of Portland
cement, three short lengths of 2-in. tile
or galvanized gas pipe, and an elbow, are
about all one need purchase, for the rock
and gravel are usually to be found in the
hole, or near by.

This_system can be installed in a single
day. First, a hole about twice the diam-
eter of the barrel is dug to the desired
depth. If the water level permits, it
should be dug deep enough to provide
good drainage in gravel or rock.

Next, two holes are drilled in the barrel,
as shown in the cut, and the inlet and
outlet pipes are inserted. This being done,
a few large rocks are thrown into the
hole, and the barrel is put in place; the
space between the outside of the barrel
and the hole is filled with rocks, care
being taken to place them in such a way
as to provide the greatest possible amount
of open space between them. The pipes
are then sealed into the openings in the
barrel with mortar; the top is covered
with boards or heavy paper, to prevent
the wet concrete from running down and
filling the voids in the rock, and a rein-
forced-concrete slab is put in place, cover-
ing the barrel and the stone. The
structure is now completed, and is ready
for use when connected with the kitchen
drain.

This gives an effective septic tank or
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system; the barrel forms the air-tight
compartment, and the stones about the
barrel take the flace of a porous tank.
If properly installed, with the pipes end-
ing below the surface of the liquid, as
indicated in the cut, the sewage will be
completely decomposed in the two com-
partments, and will seep away in the form
of a fluid.

When the hoops about the barrel rust
away, the staves will be held in position
by the rocks. The barrel itself will resist
decay as long as it is constantly saturated
with water, and the tank will continue to
serve its purpose, with no item of main-
tenance, for a long period of years.—Paul
Llewellyn, Milwaukee, Wis.

Holding Tapered Work in Shaper

By mounting a
piece of metal in
a sort of ball-
socket joint in a
shaper vise, as il-
lustrated, it is pos-
sible to hold for
machining a piece
of work having
any taper within
the capacity of
the device—Louis
Barber, Wor-
cester, Mass.

Tile Gate for Small Dam

- Much trouble is often caused by a leak-
ing gate in a dam. A square gate may
stick just at the

time when it is to

be raised. Such

difficulties can be

avoided by using

a simple gate

made of a piece of

tile pipe. Put the

tile through the

dam with the col-

lar end inside the

dam. Bolt a pole

or narrow plank

to a round

wooden disk, which will just fit the col-
lar of the tile; have the pole long enough
to project above the water level. The
gate thus formed is placed in position as
shown, and some dirt is thrown against
it, to hold it in place. This closes the
outlet through the dam. When it is to
be opened, remove the cover from the
end of the tile by using the long pole
as a lever.
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ncrete Work in Preezing
Wieather

SECTIONAL VIEW

r for Heating Gravel Used in Concrete:
Made It Possible to Mix and Pour
{aterial in Freezing Weather

The thermometer frequently
s low as 35° F. below zero.
this, it was difficult to prevent
e from freezing in the molds,

a good bond between fresh
d that previously placed. The
material were often covered
of ice, caused by the freezing
m a ncar-by waterfall. It was
o remove the ice to obtain sat-
esults.  Gravel was obtained
located near the scene of op-
nd hauled to the mixer on
1ge cars.

.ome the difficulties, a lumber
¢as built near the mixer, and
radiator shown in the sketch
on it. The cars were dumped
atform, and the gravel thor-
ted before it was placed in the
ater used in mixing the con-
heated by discharging a jet of
a a small pipe inserted in the
k. A small quantity of com-
wag added to the mixture to
reczing point,  The surface of
onerete was warmed by the ap-
of steam hefore new concrete
d on it. Stones that were im-
the concrete were warmed with

steamt.  Fresh concrete was prevented
irca Ieezing by covering it with tar-
pazizs. A space of about 1 ft. was left
Cecweez tZe tarpac=iins and the surface of
the co=creze, and this space was kept filled
wth steam.

In spie of the severe weather which
prevaled wkile the work was being done,
1 exazization of the structures the fol-
lowizg sprizg fai'ed to disclose any flaws
él the cozcrete.—T. S. Burns, New York

iy,

ToolCutsOutRoundWoodel;:p

One day when I was in need of some
shaort weoden plugs, 13 in. in diameter, I
made them by means of a tool formed
from an old 3i-in, tapered drill shank.
The drill had been broken, so that the
shank was merely scrap metal. After an-
nealing it in lime, I centered it in a lathe,
and turned out the cutter illustrated, aft-
ery.-grd filing the teeth on the end, and
drilling a }e-in. hole for chips to escape.
Wooden plugs were cut out by running
this tool part way into the end of a board,
and then sawing off the board at the end
of the drilled portion. The plugs were
thus separated from the wood around
them. In this way the plugs were made
quite quickly, and the method was found
so successful that larger tools have since
been made from reamers of the type

A Tool Made from the Shank of a Brok i
Provides a Ready Means of Cumr: 28::'8':11?““

Wooden Plugs of a Given Diameter

band of hard steel
. Draper, U. S. S.

which have a hea
sweated on.—D.
“Bridgeport.”

Flood Lighting for Skaters

Experiments with flood lights have
shown them to be more suitable for illu-
minating ice-skating rinks than arc or in-
candescent lamps. Their use eliminates
deep shadows to a large extent, as well as
reflections which are likely to blind the
skaters. In one case two flood lights
were employed to light a large rink. They
were mounted on the roof of a near-by
building and focused on the surface of
the ice. One served to illuminate an area
about 900 ft. long and irom 75 to 150 ft.
wide, while the other lighted a space 150
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Serving Table Made from Bookrack

A resourceful western woman saves
herself many steps by using a serving

An Old Bookcase was Used to Make This Convenient
Three-Shelved Serving Table, Which is
Mounted on Casters

table made from an old bookcase that had
been relegated to the attic as worthless.
The case comprised three shelves, and
was mounted on short wooden legs. The
latter were removed, and casters sub-
stituted for them, whereupon the whole
was refinished. When food is ready to
be served, it is set on the two top shelves,
and the improvised table is wheeled into
the dining room, where it is placed be-
side the chair of the housewife, with its
open side toward her. The bottom shelf is
reserved for dishes soiled during the meal,
and after it is finished, the left-overs are
put on the other shelves and the con-
trivance is wheeled back into the kitchen.

An Electric-Lighting System
for the Garage

The convenience of electric lights in
the garage is best appreciated by those
who have had to do without them. But
even if there is no commercial circuit
available, any car equipped with a stor-
age battery can furnish plenty of light
for a reasonable time.

Detachable trouble lamps, while very
useful, are hardly enough for the garage.
A better plan is a system of overhead
wiring, connected to the car battery
through a removable plug. (The same
socket will serve for a trouble lamp, when
on the road.) With this system there is
no groping about in the dark, for a
switch can be provided at the door, and
lights arrangedp in any convenient way.

POPULAR MECHANICS

The plug, on a flexible cord, hangs near
the car, and can be connected and re-
moved in an instant.

The permanent wiring should conform
to the usual standards for lighting cir-
cuits of small capacity, but must not be
cxtensive. Wire should be rubber-cov-
ered, No. 14 gauge or larger, on porce-
lain insulators or in moldings; fuses,
same as used on headlight circuit in the
car; all fixtures standard, except fuse
blocks and lamp sockets, which will have
to be of automobile type, since low-volt-
age lamps are hard to get in standard
screw bases. Short circuits are not
harmless even on 12-volt storage-battery
circuits; and, besides, this same wiring
can be used in case commercial current
becomes available.

The connection to the car can be made
through any kind of socket and remov-
able plug. If the car is already fitted
with a dash trouble lamp, the problem
is solved. Otherwise, a socket can be
fitted on the footboard, or dash, where
connection is easily made to the ammeter
terminal at the back of the instrument
board. Unless the owner thoroughly un-
derstands his car wiring, a reliable electri-
cian or service station should be con-
sulted.

Of course, the system must not be
overloaded, or used for an unreasonable

rustes

PLUG AND
BOCKET

For the Car Owner Who Drives
time, and Whose 8
Excess of Capacity, a
System Is
length of time. One or two lamps of
not more than 15 cp., a droplight, and
gossibly a small light at the door, all
tted with suitable reflectors, are ample.

in the Day-
an
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Removing Moisture from Air Blast

Any person familiar with compressed
air knows that water is always present,
to a greater or less extent, in the air, and

is a great nuisance,
especially when the
air is used to furnish
blast for an oil or gas
furnace.

v The accompanying
illustration shows a
device that can be
made from standard

¢ fittings, and connect-
ed on the line in
series just ahead of
the furnace. It will
remove nearly all
water without the use
of any other trap.

, However, a common
trap may be employed
in addition, if desired.

Using a piece of
pipe, four to six times
the diameter of the supply line, and 1 to

2 ft. long, attach a pipe cap or a blank

flange to each end; tap out two holes in

the upper cap, as shown, for inlet and
outlet, and provide a drain pipe with

lobe valve at the lower end—W. H.

teele, Pittsburgh, Pa.

Automobile Manifold Heater

An intake-manifold heater for an auto-
mobile engine was made by an eastern
motorist from odds and ends found in the

TAPPED HOLE IN

EXHAUST PIPE CLIP FOR

SECURING

2

PIPE
7 G
HEATER ON INTAXE
N
o)
0.’0

(X)) X

3 copden
TUBmG

Intake-Manifold Heater:
The Drawing Shows How
the Device is Made and
Attached to an Automo-
bile Engine. The Cyl-
inder is Cut from a Piece

of Sheet Aluminum, and

Bent into Shape 8o That
Hot Gas Enters It from
DEVELOPED PLAN the Exhaust

garage. The illustration indicates how
the device was fashioned. Sheet alumi-
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num was used to make the cylinder that
fastens over the manifold. The material
was cut to conform to a paper pattern
which was fitted in advance. A short
length of copper tubing conducts heated
gas from the exhaust pipe to the cylinder.
The tubing is held in position by a clip at-
tached to the cylinder with a screw bolt.
The contrivance is said to lower the gaso-
line consumption of the car, mileage con-
sidered, and to allow the engine to be
throttled to a slower speed than is possi-
ble otherwise.

Shoe for Lame Mule

One of a team of large mules was se-

verely cut by barbed wire just over the

hoof of its left hind leg. As a

ot was drawn back-

t it could not be set

und properly; the

to walk on the edge

. A blacksmith fash-

ted the device

shown out of a

i)iece of % by

14-in. steel. It

was welded to the

mule’s shoe

where the front

calk would have

been, and the shoe

vas then nailed on

in the wusual way.

The mule now walks without difficulty,

?_nd with only the slightest trace of a
imp.

D —

Removing Boiler Scale with Steam

Boiler scale may be quickly removed
by the use of steam. hen the boiler
is cool, wash the loose mud out, then
put the manhole heads loosely in place,
and admit sufficient steam into the boiler
to heat the scale. Remove the heads,
and wash out. The scale will come off
in sheets as soon as the water strikes it,
due to the fact that while the boiler is
steaming, the hottest side of the metal is
the fire side, but while cool, the fire side
is the cool sidle—the expansion and con-
traction being thus reversed, which
causes the scale to come loose. Cold
water also has a tendency to crack the
hot scale.

Care must be taken to remove all the
loose scale from the boiler, or it may
either form a dangerous bank in the bot-
tom of the boiler, or clog the blow-off.
—Jack Solon, Natchez, Miss.
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Gas Water Heater as Auxiliary
to Furnace

By attaching a gas water heater to the
principal radiator lines of a residence
hot-water heating system, the latter can

LINES = PRINCIPAL RADIATORS

i-mu

An Ordinary Gas Water Heater, Used Instead of the
Boiler, Operates a Hot-Water Heating System

be operated without using the boiler. The
outlet pipe of the heater is connected to
the radiator supply pipe at any point be-
tween the boiler and the first radiator,
while the heater inlet is connected to the
radiator return (Fipe. Only the water in
the lines and radiators to which they lead
will be circulated by the heater. The con-
tents of the boiler will remain stationary.
Since the amount of water used is small,
the gas consumption will not be large.
This method can be used all winter, if
desired, though it is especially suitable
for supplying a small amount of heat
during the spring and fall, on days when
the weather is not cold enough to warrant
a fire under the boiler. It is possible to
use the heater to heat water for house-
hold purposes, while it is connected with
the radiator lines, but this is not advis-
able, because of the dirt in the latter.

Pure Aluminum Readily Worked
with Carpenters’ Tools

Tools suitable for working other metals
are not adapted for use on pure alumi-
num, as many have discovered. How-
ever, excellent results can be obtained
with ordinary carpenters’ tools, set and
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sharpened for use on hardwood. Planes
will work satisfactorily on aluminum,

rovided the piece is not over 1 in. wide.

‘he material removed resembles hard-
wood shavings, and the tool leaves a
bright, smooth surface. While files do
not give good results, a coarse rasp is an
excellent instrument for use on rounded
ends, or irregularly shaped pieces. Wood
chisels may be employed for making mor-
tises, though it is not advisable to use one
over 8 in. wide. Parts that cannot be
reached with a plane can be finished with
a scraper, adjusted for hardwood, while
fine sandpaper quickly produces a desir-
able semidull finish. In some respects alu-
ninum is more easily worked than hard-
wood (because there is no grain in the
metal), and unless the metal is impure,
tools retain their sharp edges as long as,
and sometimes longer than, when used
on wood.

Using Rubber Stamp on Curved Surfaces

It is difficult to use an ordinary rubber
stamp on a cylindrical surface because
the ends of the stamp will nearly always
slip and blur, or print too heavily or not
heavily enough. The illustration shows
how a stamp may be mounted for use,
especially on cylindrical work, such as
broomsticks or round pasteboard boxes.
A piece of sheet brass, or plated steel,
is bent to cover loosely the top and sides
of the stamp. The edges of the metal
are rolled back so that the fold is in line
with the face of the rubber type, or
slightly above it. The straight handle
is provided with a coil spring, which
keeps the metal form down against the
stamp mounting. The metal form is

A Sheet-Metal Cover for a Rubber Stamp, Together
with a Coil Spring on the Handle, Provides Means of
Making Uniform Impressions on Cylindrical Surfaces
grasged by the thumb and finger, while
the handle engages the palm of the hand.
To ink the stamp, pull back the metal
form and ink as usual; to imprint upon
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Damper Governor Maintains Constant
Draft in Chimney
The drawing illustrates a damper gov-

ernor which has been found very success-
ful in preserving a uniform draft in a

len ae PA e

JC3. 41T A/@ILPEL 1D £ AUVIUSU Wil

a Level Worked by a Link.

chimney or smokestack. The amount of
draft which will be maintained by the
governor is adjustable, within limits, by
changing the size of the counterweight
and float.

The damper, of ordinary type, is
mounted in the chimney, but is provided
with a lever worked by a link, as shown.
The lower end of the link is attached to
an arm which rocks on a pin. Beyond
this the counterweight is hung. Some dis-
tance below, in the chimney, a com-
municating pipe leads to the bucket and
float. The bucket is a galvanized-iron
cylinder, open at the upper end, and hav-
ing a water-tight bottom through which
runs the differential pipe from the chim-
ney. This pipe should extend nearly, or
quite, even with the open top of the
bucket. The float is another galvanized-
iron cylinder, but is closed at the upper
end instead of the lower one. It is in-
verted in the bucket, and some water is
introduced, forming a sealed air space,
which communicates only with the chim-
ney through the differential pipe. Changes
in the draft, or pressure, below the damper
will cause varying amounts of gas to pass
over into the float, which will cause the
float to rise or fall, thus moving the
damper to correct the variation in draft.
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It has been found possible to control the
draft in this manner within very narrow
limits, but the dimensions of various parts
must be a matter of experiment in each
case, as conditions vary widely.

Iron bands are riveted around the top
and bottom of the bucket to straighten
its shell; this passes around the outside
of the iron bail, straightening the adjust-
ment of the latter to the bucket. It is
necessary that the differential pipe come
nearly even with the top of the bucket, to
prevent danger of water being thrown
down the pipe in times of high wind. All
parts, and especially joints and bearings,
should be designed to withstand moisture.
—F. J. Lillis, Indianapolis, Ind.

Exhaust Keeps Truck Chaing Clean

In some parts of the country, where
the soil is sandy, the chains of motor
trucks must be run dry—without lubri-
cant of any kind. Otherwise, the sand
would become mixed with the grease on
the chgins and form a grinding com-
pound which would make short work of
chains and sprockets, but, by directing
the exhaust from the engine against the
chains, the evil effects of running without
lubricant are minimized, and the chains
are, at the same time, kept free of sand
and dirt. Ordinary pipe and fittings are
used for conducting the waste gases from
the muffler to nozzles under the chains.
The nozzles are formed by flattening the
end of a short piece of pipe which is
screwed into the ells. The long axes of the
nozzles should be parallel with the chains
and a little below them. Also, to prevent
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Revolving Tool Holder for Lathe

For use chiefly in experimental work,
the multiple tool holder illustrated was
made so as to fit onto the cross slide of
a lathe and to hold as many as six differ-
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A Turret, to Hold Up to Six Cuttin

Tools, Is a
Timesaving Accessory for the Model

aker’s Lathe

ent cutting tools, or as many as are re-
quired for the job at hand. An example
of the work for which the device was
used is the turning of terminals and bind-
ing posts, in electrical construction.

The built-up turret is held to the cross
slide by a T-bolt, and when the bolt is
loosened by turning the handle, the whole
turret can be revolved to the propen
point for use of the next tool. Another
turn of the handle tightens it ready for
use. No attempt is made to place the
tool automatically in exact cutting posi-
tion, as the work done is chiefly by hand
feed, and without close limits as to diam-
eter.

The two cylindrical pieces of metal
forming the turret are cut from 2V5-in.
cold-rolled steel shafting. They may be
cut ¥, in. and 1% in. thick respectively,
at first, being afterward dressed to size.
First face off the larger piece, and lay
out the six slots illustrated, by drawing
six diameters, each 60° apart, and then
drawing a line on both sides of each di-
ameter, at a distance of 15 in. Cut out
the slots by sawing on the outside lines,
and cutting the metal away with a 14-in.
cold chisel. When the slots have been
finished smooth, face off the thinner of
the two cylinders to the thickness of
3% in., leaving a central boss, as illus-
trated. Now drill a central hole through
both cylinders, to take a T-bolt, whose
size will be determined by the key slot in
the cross slide,

Next, the six rivet holes should be
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drilled; it is convenient, while doing this,
to have the two cylinders clamped to-
gether, by a bolt through the center hole.
The rivet holes are countersunk, as
shown, so that after the two cylinders
are firmly riveted together, the burs can
be ground off roughly, the whole turret
chucked in the lathe, and the excess
metal faced off, leaving the rivet heads
flush. The setscrew holes are then drilled
and tapped, one over each slot, so that
the cutting tools can be clamped in the
slots. Cut out a simple metal handle
from some iron-bar stock, and tap the
center hole to the handle, to take T-bolt
thread. The T-bolt itself is made by at-
taching a steel block, machined to fit the
slot, to a stud bolt, and then riveting, as
shown in the detail. Finally, the bottom
of the turret should be faced off to such
a height that the center of the lathe
comes level with the joint between the
upper and lower cylinders of the turret.

The device was made in five hours, and
has saved its cost many times over in
speeding up many small lathe jobs.—A.
N. Capron, Montreal, Can.

Ventilator Used with Window Shade

Proper ventilation in a sleeping room
is made difficult when a window shade is
drawn down its
entire length, and
the draft through
an open sash will
often cause the
shade to flap in
an annoying
fashion.

A simple rem-
edy for these in-
conveniences is
to make a stiff
wire frame, about
5 in. wide and 2
in. longer than
the width of the
curtain. Insert two screweyes into the
window frame, about 1 ft. below the cur-
tain roller; bend open the eyes to re-
ceive the lower corners of the frame;
then close them again. The ends of
the wire are fastened together by a
sleeve, or by soldering. The curtain is
drawn down in front of the upper cross
wire, and back of the lower cross wire.
Attach a cord to one end of the wire, to
draw it down and forward. This gives a
triangular opening at each side of the cur-
tain. To hold the curtain in this posi-
tion, tie the cord to a cleat in the win-
dow frame.
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A Collapsible Window Ventilator

A very great aid to health in cold
weather is an efficient type of window

WIDTH OF THESE STRIPS
& AS THICKNESS

DETAIL

A Ventilator Made of Wooden Frames Covered with
Oilcloth is Readily Detached and Folded Up

ventilator. To leave windows open in
cold weather without some device to
distribute the air properly merely causes
the incoming cold air to settle at the
floor of the room, while the warm air
rises to the ceiling, where its heat is
largely wasted. The incoming air should,
therefore, be deflected upward so that it
will be warmed by mixing with the warm
air in the room. Another objection to
leaving windows open in winter without
a ventilator is that rain and snow are
quite sure to blow in.

The device illustrated is no more effi-
cient as a ventilator than some other
types, but it has the advantage of being
readily taken off and folded up, so that it
can be put away in fine weather. The ven-
tilator consists of thrce members, hinged
so as to fold together. The rectangular
member is as long as the width of the
window, and may be 28 in. high, or less
if preferred. It and the two triangular
picces are both light frames of wood,
covered with oilcloth or some other water-
resisting material. At the vertical edges
of the triangular pieces are two strips
which project above them, and are beveled
off at the top to a sharp edge. These
strips fit into the groove in which the
lower sash works, and the sash, when

nails are 6-penny, or less.
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brought dowm, clamps them firmly in
position, thus holding the ventilator se-
curely in place. If the hinges on one
side of the ventilator are bent somewhat
as shown, the device can be folded up.
—F. E, Leitch, Brooklyn, N. Y.

Spacing Nails on Boxes

Observations of packages which have
failed in service and tests on packing
boxes by the U. S. Forest Products
Laboratory have shown that the most
common defect in box construction
is inadequate nailing. Attempts to
strengthen boxes by the use of thicker
lumber, without regard for nailing, very
often only wastes material. The extra
wood may not be needed so much as a
few more nails.

Nails holding boards to the end grain
of the box end should be spaced 134 in.
apart, and nails holding boards to the
side grain of the end, 2 in. apart, when
Increase the
spacing % in. for each penny over six.
No board should have less than two nails
at each nailing end. Space the nails
holding the top and bottom to the sides

6 in. or more apart, when the nails are
6-penny or less, increasing the spacing

1 in. for each penny over six.

While such spacing may appear to be
too close, it actually calls for only about
two-thirds of the number required to
balance the strength of the nailed joints
with the strength of the box in other
respects. With the spacing given above,
the nailing is still the weakest point of

the ordinary box.

Convenient Drawer Lock

To prevent young children from upset-
ting the drawers of sewing machines and
desks, a bent rod
can be mounted
as illustrated. The
rod, or stiff wire.
is bent to a right
angle at the top.
and kinks are
made in it whic
project into holes
cut in the sides O,
the drawers. <
shallow groove OT
the top of th¢
desk allows tb€
level end of tB¢
rod to sink into it, preventing it fro
turning except when lifted,
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Extension Handles on Petcocks

To overcome the inconvenience of
opening automobile valves and petcocks,
short extension handles made of 4-in.
gas pipe are valuable. For the shut-off
valve on the gasoline tank, the radiator
drain, and the oil-level petcock, such
handles are fastened to the valves by
slotting the ends of the pipe, drilling
holes in the valve handles and the pipes,
and then securing the pipes to the valve
handles by the use of small cotter pins.
The extension pipe handles are carried
to convenient places in the dash and floor,
and, in the case of the radiator drain,
through the side of the engine pan. These
extensions permit opening or closing the
valves without reaching under the car.

A Simple Steam-Jet Pump

A steam pumping jet, while not very
efficient compared with a reciprocating
pump, is nevertheless useful in many

laces where a pump is not available.
%‘he illustration shows how to make one,
at a very small
cost, which
should handle
about 120 gal. per
minute. In the
ends of the 2-in.
cross tee, place
reducing - fittings
so as to take Y4-in,
and l-in. pipes,
respectively. Cut
a long thread on a Y%-in. nipple, and screw
it into the l4-in. reducer, until it almost
reaches the center of the cross tee. Screw
a l-in. nipple into the opposite side until
the ends of the nipples are not over 1%
in. apart. Connect a 2-in. suction pipe to
the bottom of the tee, and place a plug
in the top.

Such a steam jet will give good satis-
faction on various temporary pumpin
jobs, and will handle mud and sand,
which would soon wear out the valves
of the reciprocating pump.

Heating the Seldering Copper
without a Torch

The soldering copper is a useful addi-
tion to the tool equipment of the auto-
mobilist, but without means of heating
the iron it may as well be left out. Leak-
inge tanks, pipes, radiators, and many
other defects may be quickly repaired by
means of solder and a hot iron, and
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there are various ways of heating the
tool, whether the work is done in a

A Soldering Copper with Its Own Heater Attached
will be gound a Useful Article in the
Tourist’s Tool Box

garage or on the road. A vulcanizer,
if one is carried, will serve in an emer-
gency, it-being merely necessary to pour
in an ounce or so of gasoline, ignite it,
and prop up the iron in such a position
that the flame will envelop the copper.
If, however, no vulcanizer is carried, the
cup or lid of a can may be used for the
gasoline or alcohol.

But a still better scheme is to carry
a soldering iron with a fuel holder per-
manently attached. The problem in at-
taching such a holder is to make it leak
and heat-proof, up to the temperature
which will be produced in it by the burn-
ing gasoline. This temperature is too
high to allow of soldering; the holder
should therefore either be brazed on, as
shown at the upper right in the sketch,
or attached with nuts, as shown below.
The latter method has the disadvantage
of requiring a long thread to be cut, thus
weakening the stem, but it may be an
admissible method where no brazing
torch is available. A large wooden base,
with a flat bottom, will enable the solder-
ing copper to stand upright while being
heated.

Heater for Hydraulic Test Basin

On a job where a trough of cold wa-
ter was réQuired for testing purposes,
trouble was experienced during cold
weather from the freezing of the water.
The trouble was remedied by installin
an ordinary soft-coal stove near by, wit
a coil of pipe built into it, and two pipes
leading from the ends of the coil to the
upper and lower parts of the trough, re-
spectively. The water thus circulated
through the stove and Yhe xowgh.
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per washers under the screws. Do this
work so that there is nothing to indicate
how the wire is run. Use flat-head screws
with heads large enough to project above
the copper washers. When the cleat is
screwed down there will be nothing what-
ever to indicate that it is anything but the
ordinary arrangement. There will be a
perfect break in the circuit, however. To
complete the circuit, use a little piece of
spring brass or copper with the ends
notched out, a little longer than the dis-
tance between the two screw heads.
Spring the brass until the notched ends
will catch under the projecting screw
heads, and the circuit is completed. Re-
move the strip, and it is broken, though
nothing shows it. Such a lock is so easily
made that it is very little trouble to put
two or three in the circuit in different
places, and it will take a clever thief to
untangle the g'uzzle.—Howard Greene,
New York, N. Y.

Round Holes Made with Cold Chisel

Having a numbher of round holes to cut
in a thin sheet-iron box, I tried to cut
them out with the
chisels we had—cape,
square-point, etc.,,—but
could not make a
clean-cut round hole.
Finally, by taking a
! square-edge cold chisel,
| and grinding a round

cutting edge on it, I

was able to cut a round

hole nearly as clean as

one which had been

punched. The chisel

must, of course, be

held at an angle to the

. work, but in the case

of very thin metal this is no great objec-
tion—R. B. Miller, San Pedro, Calif.

Potato for Keeping Metal Cool

Broken tools, such as scissors, plane
irons, and chisels, will not lose their tem-
per when being repaired by brazing, if
inserted in a potato. A dovetail notch
is cut in each part, and a piece of steel,
cut to fit, is driven tightly into the
notches. The tool is then thrust into a
potato, until the smallest possible portion
protrudes. The moisture in the potato
keeps the metal cool during the brazing
process, and prevents- it from losing its
temper—Réné J. Rousseau, Suresnes,
France.
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Sign Printing without a Press

Fence posters, sidewalk signs, and other
forms of printed announcements, may be
made without a printing press and at

By Cutting Letters in Putty, and Making a Rotary
Stamp with Printers’ Roller Compound, the
Printing of Signs is Easily Accomplished

slight expense, as follows: Obtain a

iece of glass and lay it on a flat surface.
oisten the face of the glass with water;
before it dries, cover with a 4-in. layer
of putty and smooth off level. With a
sharp-pointed knife, cut the letters
through the entire thickness of putty.
Moistening the glass before laying on the
putty makes it possible to remove the
body of the letters without their sticking
to the glass. A wooden frame, 14 in.
high, exactly fitting the glass, is applied,
as shown in the drawing, and filled level
with printers’ roller compound. To make"
this substance, soak 8 Ib. of glue in about
4 pt. of water, and heat gently until dis-
solved. To the glue solution add 3 1b. of
brown sugar; when both glue and sugar
have been thoroughly dissolved, pour in
15 pt. of glycerin. Allow this compound
to stand on the mold from 12 to 24 hours.
Care should be taken that the composi-
tion is not torn in removing it from the
mold.

The cast thus obtained is glued to a
wooden cylinder, making a rotary stamp.
A nail is driven into the center of each
end of the wooden cylinder, and a strong
wire handle is attached.

Printers’ ink, or thick paint, is then dis-
tributed over a piece of glass or slate,
and the rotary stamp passed over it until
the raised letters are thoroughly inked.
After inking the stamp, it is rolled over
the surface to be printed, and a clear-cut
impression of the letters results.—J. G.
Alishouse, Vandergrift, Pa.

€Bits of uncured rubber, dissolved in
gasoline, make a good rubber cement.
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Auto Operates Tank Pump

It is becoming quite common to use
automobiles as a source of power, but
it is not always possible to do this

Without the Use of Pulley or Belt, the Automobile
is Used to Drive a Water Pump on a Farm

without the use of a transmission belt.
The photograph shows how a connect-
ing rod was bolted directly to one of
the rear wheels of the car, jacked up
off the ground for the occasion. The
rod was a 2 by 4-in. timber, and the
other end was connected to the plun-
ger arm of the cylinder water pump.
As the pump requires a slow operating
speed, and not a great deal of power, the
automobile engine handled it successfully.
—T. A. Leadley, Lincoln, Neb.

Veneering Large Round Columns

Our shop had an order for three wooden
columns, 8 in. in diameter and 8 ft. long,
to be covered with l4-in. quarter-sawed,
red-oak veneer, after being built up and

turned. Having
no special equip-
ment for this job,
nor any round-cut
veneer, I cut six
pieces of Ys-in.
-flat veneer, wide
enough so that
two pieces would
nearly cover the
surface of one col-
umn, leaving a
space of 14 in., or
a little more, between the two pieces.
These wide picces were softened in hot
water, and tied around the columns with
small cords. The columns were then put
into a kiln for 10 hours. At the end of
this time the veneer was pretty well
formed to shape, and ready to be glued.
Each column was swung on centers, so
it could be turned with a crank. The
veneer was glued to it, and while one man
turned the column, cheap sash cord was

END VIEW OF COLUMN
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wound over it like thread on a spool.
When the veneer was all covered, the
cord was wet with hot water. This
caused it to shrink, and hold the veneer
very tightly to the column. "After an-
other 24 hours in, the kiln, the columns
came out perfectly hard and solid. Nar-
row strips of the same veneer were cut
to fit the cracks between the wide pieces,
and glued in. The columns were then fin-
ished with sandpaper on the lathe, and a
beautiful job was the result.—E.
Wehry, Cedar Rapids, Ia.

Rack for Lathe Tools

When lathe tools are thrown into a
box or tray indiscriminately, the cutting
edges are fre-
_quently damaged,
so that regrinding
is necessary. Also,
where a variety of
tools are used,
valuable time is
lost in hunting up
the right one. The
drawing shows a
simple and effect-
ive arrangement, by which each cutter is
kept separately, and in a place where it
may be found without loss of time.—J. H.
Moore, Toronto, Ont.

TOOL RACK

Secret Ignition Switch for Car

If an automobile thief knows just
where to look for a locked break in the
ignition circuit, he will quickly accom-
plish his end and get away with the car.
If there is a break
that c?inngt be lo-
cated, however, ~ R0
he will be delayed, [0
and the more dif-
ficult the finding
of the break, the
greater the delay.

The following is
a scheme that is
very hard to de-
tect. Make a lit-
tle cleat of wood
or fiber, or use an
ordinary ready-made cleat such as is used
to hold wiring in position. Instead of
running the wire straight through, how-
ever, as is usual, cut the wire and bare the
ends. Drill small holes so that the ends
of the wire can be run to the screws used
for holding down the cleat, putting cop-
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Chimney Cleaner Made from Wire
Netting and Broom Handle

To make a useful device for cleaning
chimneys and flues, get a broom handle
and a piece of wire netting, 2 by 3 ft. in
size. With staples, fasten this netting in
a roll around the broom handle. he
soft wire may be bent atound in any de-
sired shape, so that it will enter into nar-
row openings. The tool has been found
to be more effective than ordinary
brushes, in getting rid of hard incrusta-
tions.

Providing Water for Bees
Bees require an abundance of moisture

during the honey season. If pure water
is not available, they will drink from
sewers, or other foul places. When bees

are compelled to depend on the farm
watering trough, they become a menace
to stock, and, besides, large numbers fall
in and drown.

A safe and sanitary drinking place is
easily made, by covering a shallow pan
with wire screening. If the pan is kept
filled with water, the bees will be able to
drink without difficulty, and with no dan-
ger of drowning.—Bessie L. Putnam,
Conneaut Lake, Pa.

Replacing Auto Engine Manifolds

In making engine repairs on a popular
make of light automobile, it is often
necessary to remove both intake and ex-
haust manifolds,
the replacement
of which usually
calls for an addi-
tional pair of
hands. However,
it is possible for
one man to re-
place both mani-
folds, without dif-
ficulty by proceeding as directed below.

Two of the regular manifold-retaining
stirrups are obtained, and one end, or
arm, is removed from each, as shown.
The intake manifold is put in place and
tightened up, using the single-armed stir-
rups, or clamps, which are put on the
two inside studs. The exhaust manifold
is now applied, using the regular stirrups,
which are tightened up on the two end
studs. The one-armed stirrups are re-
moved one at a time and replaced with
the regular parts—Graeme B. Baker,
Deer Lodge, Mont.

CUT HERE
EXHAUST fo
MANIFOLD}

HELD IN PLACE
BY SINGLE-ENOED STIRRUP
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Fender Turns Under Weeds
While Plowing

A rainy spell at plowing time gives the
weeds a good start and prevents the

When Weeds Get a Good Start, Plowing Them Under

=-.
-\_ﬁ.

Is Difficult. Part of an Old Auto Fender Turns the
Weeds under the Coulter, Where They Are Cut and
Turned under the Soil

farmer from plowing. By the time the
work can begin, the weeds, in conse-
quence, are usually more or less difficult
to plow under. .

A simple arrangement, such as shown,
solved the problem for one farmer. Part
of an old automobile fender was bolted
to the beam of the plow, just ahead of
the rolling coulter, with a long U-bolt.
A piece of strap iron, riveted to the end
of the fender and drilled for the U-bolt,
as shown, takes up the strain when the
bolt is tightened about one-third of the
way back, a brace of stiff iron rod, from
the plow beam to the fender, was pro-
vided. The rest of the fender was left
free, and was springy enough to allow
for unevenness of the surface and yet
force under all the weeds. When the
weeds were green and tender, no difficulty
was experienced in turning them under
in a very satisfactory manner—Dale R.
Van Horn, Lincoln, Neb.

An Effective Line Guard

Any farmer who has been annoyed by
the tangling of his lines with the draft
rigging, while plowing, will appreciate a
simple preventive. A piece of gﬁ-in. iron
rod is bent, as
shown, and
provided with
an eye at each
end. The rod
is bolted to
the double-
tree with
short bolts.
Care should be taken to have the rod
long enough to allow ample clearance for
the singletrees.—H. F. Grinstead, Colum-
bia, Mo.
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bearing-cap nuts to the proper tightness,
and to mark them so that they can be
brought back to the same point in the
final assembly. It has been found that
drawing up the bearing-cap nut the small
distance of one cotter-pin notch, after the
bearing has been finished, may spring the
case and throw the bearing out of true.
As seen in the first photograph, the
boring bar is supported on brackets hav-
ing adjustable steady rests, as in ordinary
lathe practice. The front end of the bar
is fitted with a standard timin% gear, simi-
lar to the one on the end of the crank-
shaft. The boring bar is located, by
means of the steady-rest adjustment, so
that this gear meshes, with just the right
amount of play, with the two large timing
gears on the crankcase. The rear end of
the bar is located by means of a slip ring,
or sleeve, bored out to a sliding fit on the
bar. The outside diameter of the sleeve
is to fit the bearing, as rough-bored in
the lathe; in practice, this end bearing
will be roughed out to fit the sleeve which
is to be used. The bearing is centered for
rough-boring by reference to the bronze
shell; this is located by the factory with
sufficient accuracy to enable it to be used
to find the correct center. Before starting
the finish-boring, however, measurements
should be taken with a depth gauge from
the boring bar to the faces of the crank-
case to which the cylinders are bolted. If
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the boring bar is found to be parallel with
these faces, then it is correctly placed.
The tools have already been set to pro-
duce the correct diameter, and the bar is
now fed through, giving the finished bear-
ing surface to the babbitt. After this
boring operation has been completed, the
only hand work necessary in fitting the
crankshaft into place is that of relieving
the ends of the bearings to fit the fillets
of the crankshaft.

After the crankshaft has been finally
assembled, the connecting-rod bearings,
which have been accurately bored out in
the lathe, are fitted to the shaft. An oil-
%essure test, running up to a pressure of

Ib. per square inch, is then applied.
This figure is selected as compared with
35 1b., which represents the usual maxi-
mum working pressure. If no leak ap-
pears at the test pressure, the engine is
ready for final assembly.

Besides the great advantage of elimi-
nating the tedious process of hand scrap-
ing, the boring };rocess has the advantage
of alining all of the bearings very accu-
rately with each other, resulting in a re-
markably free-running engine. The
boring method is found in practice to give
a surface not inferior to that produced by
reaming, and the equipment required is
within the reach of any shop which does
any considerable quantity of engine over-
hauling.

Nut Which will Not Come Loose

The sketch shows a simple means of
producing a good free-acting tension on
a knurled or other type of nut. It will

stay put, and yet not be too

ht to be removed with-

t the use of a wrench.

le wire has a spring tem-

per, and fits into a
groove in the nut.

The groove must be

little wider than the

eter of the wire, to al-

low it freedom of action to
locate itself in the groove of
the thread. With such a wire,
almost any tension desired

\E
may be had, by bending the

wire before springing it into place.

@A preventive of carbon troubles, which
has been found successful, is to insert in
each cylinder of the engine, about once a
week, one tablespoonful of so-called
solidified alcohol, while the motor is hot.

Restoring Lost Compression

. When the thread in a cylinder head,
into which the spark plug screws, is so
badly worn that the plug can no longer
be held gas-tight, the proper method of
repair is by electric or oxyacetylene weld-
ing. When such facilities are not at hand,
a practical repair can often be made by
wrapping a piece of “paper brass,” about
003 in. thick, about the spark plugs, and
then screwing each in place. The brass
should be cut accurately, so that the ends
just touch but do not overlap, and should
be coated with graphite and grease before
screwing in. This repair has been known
to give months of service.

Ash Can as Fire Extinguisher

The average individual is decidedly at
a loss how to dispose of an oil stove
when the oil becomes ignited. It is a
question whether to risk a serious fire
in the house, or to pick up the stove and
throw it out of the house, 3 getting












3304
Worn Shirts Made “Good as New”

Many a fine shirt is discarded when the
usual method of careful patching has
failed to mend the holes worn by the
edges of the collar, without
showing the

RIP MERE

patch too
U
A Shirt Which 'r hasbeen Badly
Torn by the Edges of the

Collar can be Made Almost
as Good as New by a
Little Alteration on the Bosom

plainly. To avoid this waste, lay the shirt
out flat on a board, bosom up, and
smooth out the front. Using a rule, mark
a linc with a pencil, or marking chalk,
thus:

Starting from the shoulder strap, mark
straight down the front of the shirt, about
1 in. in from the armhole seam, on both
sides of the shirt, following the stripe of
the cloth, if any. If the cloth is plain,
follow the weave. Then make a mark
on the bosom, on hoth sides, parallel with
the front of the collar band and the front
cdge of the shoulder strap; this mark
should be about 34 in. below the worn
places in the bosom, to allow for hem-
ming,

! Next rip the front seam of the shoulder
strap and the front seam of the collar
band. Cut along the lines made on both
sides of the shirt front, from the lower
end of the shirt up to the shoulder strap.
Also cut across the bosom, about 14 in.
above the mark, leaving this 14 in. for
seaming in. The torn part of the gar-
ment has now heen entirely removed.
Move up the whole front of the garment,
until the lines across the front come to
the collar band and the shoulder straps;
with the sewing machine run up the long
scams on either side of the garment, tak-
ing care that the button holes match the
buttons down the front. Then baste the
upper ends of the bosom into the collar
band and shoulder straps. If desired for
the sake of appearance, the lower ends
of the garment may be evened off, so that
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there will be no difference in the length
of the front and sides. The long seams
at the sides, being under the vest, do not
show, and the garment has all the ap-
pearance of being new.—M. V. Tessier,
Nyack, N. Y.

Pail Forms Chimney-Pipe Hole

A metal-lined stovepipe inlet for a brick
chimney is provided by placing an ordi-
rary straight-sided tin pail of the proper
diameter in the flue wall at a convenient
point. After the bottom and bail have
been removed, the pail is set in the chim-
ney with its top flush with the outside
surface of the wall. \When the inlet is
not occupied by a stovepipe, as often is
the case in warm weather, it can be closed
with the lid of the pail—L. M. Jordan,
Wallace, Ala.

Splice for Surveyors’ Tape

To repair temporarily a surveyor's
chain, or a tape broken during the prog-
ress of work in the field, cut from a soft-
wood sapling, a piece about 6 in. long and
54 in. in diameter. Split this piece on a
diameter, place the two broken ends in the
split, and wrap the whole tightly in tough,
small cord. Then place the splice in water
for about 15 minutes. It will take much
more than the usual pull on a chain to
cause the broken ends to part.—Richard
F. Lufkin, Charleston, W. Va.

Homemade Buggy-Tire Puller

A tire puller, useful for removing steel
tires from bhuggy wheels, can be made
from an old buggy axle. Cut the
axle off 16 in from the ends:
square the end and split with
a hacksaw for 5
in. Cut off part of
one of the sides
thus formed;
forge the other
one over, and cut
it entirely off as
shown. Drill holes
and run in a sta-
ple made of stout
iron rod; rivet the ends on the opposite
side. The tool will work well on either
buggy or wagon tires. The tire is of
course gripped between the forﬁed tip
and the sawed-off end, and the other end
of the tool forms a lever for working off
the tire,

OLD BUGAY AXLE
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Homemade Garden Tools

From odds and ends readily available
to almost anyone, substantial and satis-
factory garden tools are easily made. A

Clothespins, a Spring
Leaf, and an Old Horse-
shoe, Contribute toward
Making an Inexpensive
Set of Garden Tools That Answer Their Purpose
Admirably When Regular Tools Are Unobtainable

leaf from an old spring, attached to a
handle, as shown, makes a good grub hoe
or a pickax, when the ends have been
sharpened by filing or grinding. An old
horseshoe, sharpened at the hecls and at-
tached to a handle, makes a good culti-
vator. The row marker illustrated is
made from a lath, nailed to a broom
handle, and a few clothespins.—C. A.
Black, Jr.,, Hightstown, N. J.

Adjustable Auto Trouble Lamp

A handy detachable trouble lamp for
automobiles can be made from a dis-
carded electric headlight and a clamp of

By Combining an Old Electric He:dliqn and a Clamp,
as Shown Here, a Handy Trouble Lamp
for Automobiles can be Made

the type illustrated. The headlight bracket
is attached to the clamp by a small bolt
that is passed through holes of suitable
size in both pieces. This provides a joint
which permits the Eosition of the lamp to
be changed when the device is fastened to
a fender, or some other part of a car.
1f the car has a grounded electric system,
one of the wires leading to the light bulb
is grounded on the lamp, while the sec-
ond is fitted with a metal clip for attach-
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ing it to a “live” point on the wiring sys-
tem. With a double-wire system, clips
should be fastened to the ends of both
wires. This lamp is very convenient when
it is nmecessary to make repairs at night,
as it can be attached in an instant
wherever it is needed.

Driving Nails in Cement

Cement would be used in many places,
were it not for the difficulty oty riving
nails into it so that they will hold. If
clean cinders are mixed with the sand
and cement, the surface will hold 2 nail
almost as solidly as wood. It is suitable
for fence posts and places for driving
nails in basements—A. Handelman,
Montreal, Que., Can.

Grain-Bag Holder Protects Bag

A means for attaching a grain bag to a
chute without the use of hooks, which
tear the bag, is
shown in the ac-
companying draw-
ing. A channel, 1
in. wide and ¥ in.
deep, is cut near
the bottom of the
chute. When the
bag is bound to
the chute with a
heavy strap,
which fits in the channel
and is buckled tightly, it
can be filled. To remove
the bag, simply unbuckle
the strap. If it is desired
to use a stand holder, a section of
a chute, provided with a channel, can be
mounted on legs.

Street Signs Cheaply Obtained

Street signs made from old automobile-
license tags, donated by local car owners,
are serving satisfactorily in a small mid-
dle-western town. The reverse sides of
the tags are painted white, and lettered
in black. The inexpensive guides are
nailed to telephone poles at street inter-
sections.— Mrs. George Katzenmeyer,
Bowling Green, Ohio.

QA large spring cotter may be converted
into a serviceable pair of tweezers by
grinding the open end to a point. Before
grinding, wrap the cotter with a string
near the eye, tight enough to close the
open end.



Cartridge, Chalk Holder Made from..... 3485
Case, Tool, Toolmaker's Apron as....... 8
Caeee. Shlpplng. Band and Wire Stretcher
Caet Iron, Solderlng. . 3
Castings, Aluminum, Teetlng by Welght 3503
Casts, Plaster, A Finish 3
Cattle, Feeder for........
Cattle, Holder for Dehornlng .......... . 3477
Cellulold Straightedge, Truing a.......
Cement Blocks, Imitating in Form Work 3352
Cement, Driving Nalils in...... ceesesess 3
Cement, Rubber, Making............... 3495
Center, Lathe, for Small Work.........
Center, Lathe, Lubricated...... ceesseese 3
Centering Gauge, Carpenter's........... 3400
CenterlnF Work, Steel Ball Aids in..... 8322
Centers in Rods, Tool for Drilling......
Chain Attachment Helps in Plowing.... 3349
Chain Paddle, Water Motor....... ceees
Chain, Surveyor’s, Splice for...........
Chains Pull Tires from Rims .
Chains, Truck, Exhaust Keeps ‘Clean
Chair Seats of Paper......cooeivenee . 3
Chalk Holder Made from Cartrldge .
Chalk Impression,Engraved Work 'l‘ra.ne-

ferred bY ....coveveieniinncsocanaans 3322
Charging Storage Batterles, Electrolytlc
Rectifier for .......ccccviieninincnann. 417
Charts Insure Correct Meter Readlnge 3380
Chassis Frames, Straightening Bent.... 3363
Cheap and Accurate Level....... oo 361
Cheaply Made Street Corner Signs...... 3510
Check, Typewriter Prevents aleing
BAnK «..veeeenerieeennnsns tessaseass 3496
Chicken Coop Made from Trunk........ 3413
Chickens, Wire Baskets Separate, from
Incubator ............. Ceeraseana cee.. 3444
Chimney, Cleaner for.............c0u..n 3497
Chimney, Draft in, Damper Governor
Malintains Constant_.................. 3464
Chll’mney. Increasing Helght. of While in 1337
Chimney, Invisible House..oovnvnenniis 3507
Chimney Leaks, Drip Belt Prevents.. 3441
Chimney, Light Globe for Cleaning.. 3496
Chimney Pipe Hole Made from Palil. 3504
Chlmney, Sweeplng with a Small Tre 3306

Cold, Making Round Holes with. 3495

Chisel,
Chloride, Tin, Removes Rust........... 3493
Chuck, Holding Square Wire in......... 3507

Chucking Lathe Work, Indicator for.... 3304
Chute Hooks Supported on Springs..... 3493
CIgar. Notches Take Place of Cigar Cut-

............ 3414

Clnder Piie Slows Down Speedere ‘at
COTNEer8 .......cccicevenannncnns 3609

Cinders Prevent Reckless Drlvlng a.t
Corners .........c.c000.n vessesscssasss 3509
Circle, Divlding Accurately..... 3463

Circuit Breaker Stops Motor When Belt
Breaks ...... seeses. 3351
Circular Saw Gummed in Grinder....... 3470
Circular Work, Double Level for..... .. 3468

Clamp Alds in Tapning Drilled Holes. .. 3347
Clamp—Clamping Tozether a Spllt Pipe. 3379
Clamp, Emergency Gluing. 3

Clamp, Pneumatic ................
CI%r’nping Connecting-Rod Bearlngs in :

80 ........
Clamps, Sandpaper Prevents Shlttlng of 3492
Cleaner, Air, for Tractors.............. 3488
Cleaner for Chimneys...... cresaseaes. 3497
Cleaning a Drain with a Stick. eo.. 3459
Cleaning Furnace with a Bellows....... 3509
Cleaning Glass, Steel Wool for.......... 3477
Cleaning Goggles with Carbon Tetra-

chloride ........c.cc000uens ciessessss. 3508
Cleaning Long'-Necked Vases.......... 3
Cleanlng Metal for Solderlng. Wire Brush
Cleanﬁ;.s: ‘Motor Truck Chains with Ex- .
meanlng.éié'f@eé't'l've“ I 3
CQleaning Stack, Light Globe for........ 8
CQleaning T-Slots, Tool for..... 3
Cleaning Tobacco Pipe with Compreseed

Al it iieenaranaean 3503
Qeanlng‘ Windshield, Mixture fo 5028
ip for Hanging Prints........ 3388
ipper, Bolt ........ 3471
CXose-Quarters Screwdriver . 3461

Clopeet. Sanitary, of Vitrified-Clay Sewer
Clotg ere Screen. Ba.cklnx for. ..
Clothes Hangers Made from Spools
Clothes Hangers, 1 for........
Clothesline, Quick Tightener for.
Clothespin as Insulating Pliers..
Clothespin Makes Reaching Device.
Clothespin, Pliers Made from........... 3391

Clothespin Used as Vise.............. 3482
Clothespins, Making a Show-Card Dry-

ing Rack of........ocviivunnvnnns ... 3502
Clutch, A Remedy for Slipping Cone ... 3403
Coal, Stovepipe Radiator Saves......... 3348
Coaster Wagon Driven by Auto-Starting

MOtOr ....cc.cvvevvinccnnnanas ceso... 3483
Coat Hangere. Rail' for......oo.o.. ce... 3487

Coll Springs, Making Oval or Flat...... 3423
Coke as a Substitute for Sandpaper.....
Cold Chisel, Making Round Holes with.. 3495
Cold Drlnklng-Water Tank for Shop....
Cold, Fruit Trees Protected from....... 3355
Cold, Protectln%{ uto Engine from..... 3481
Co’ld Weather, Keeping Fuel Oil Liquid

........................ 33568
Collapelble Showcard Desk. 3474
Collapsible Window Ventilator.. 3484
Coloring Brass for Laying Out... 361

Columns, Hollow, Conceal Counterwelghte 3363

Columns, Round, Veneering Large...... 3494
Comb Foundation, Economy in Using... 3327
Comb, To Rule Paper with.... 3436

Colr:nbh;e.tlon Sawhorse, Desk, T'a.ble. and
Combined Gauge 'a'x'u': ‘Safety Valve...... 3508
Comfortable Crutch ........cc..u.... 3

Commutator Strips, Mlca, Undercuttlng. 3343

Commutators, Cleaning cectctetcscecnne . 3392
Compass Lead, Making................. 3340
Compressed Air tor Cleanlng Tobacco

Pipe ....... veeses. 3503
Compression, Restoring Lost. ........... 3600
Concrete - Column Re ntorcement. Ma-

chine Bends Wire Mesh for. 3370
Concrete, Doing Concrete Work in'Frees-

ing Weather ........ .. 3440
Concrete, Drlvlnf Nails in.. 3610
Concrete, Manhole Form, Dishpan Makes 3411
Concrete, Manifold Heated by......... . 3404

Concrete Reinforcement, Burning Out... 3394
Concrete Structures, Cutting Reinforce-
ments In ......cccciiiiiiiiiiiacnans
Concrete 'rrough “That will Not Burst
When Frogen .......cc.cceaseeseacens 3
Conduit, Making nght-Angle Bends in. 3358
Connecting-Rod Babbitting Fixture..... 3
Co‘r;lnectlng-nod Bearings, Clamplng in 1355
Connectlone, Electrlc. Proper Care of... 3443
Co{‘:’neetor. Binding Post Adapted to Cord

ceessee.ss 3381
Constant Level for Fllterlng teesesessss 3366
Cooker, Fireless, How to Make......... 3406
Cooking Bracket on Gas Jet............ 3486
Cool, Potato Keeps Metal...... cesecsas. 3496
Cool Water for Farm Work . 3384
Cooler, Air, Water Spray, tor the Shop.. 3388
Cooler, Neat Window.....cocc0euann . 3340
Coo lnx Auto Engines with Exhaust.... 3496
Cooli House in Summer........ . 3396
Coop. hicken, Made from Trunk 413
Copper Ash Trays, Making...... . 487
Copper. 801derlng. Heeted wlthout ‘a

cesescesssseass 3491
Copper. Soldering, 3

Rest for..oousemnns..
Colgpers. Solde ng, Electric, Keeplng
e8dy for USe.......coo0cueceoees .
Cord T lgl. Blndlng Post Ada.pted to.... 3381
Cords, Electric, Proper Care of.........
Cords Keep Drawings in Place..........
Cords, Telephone, Adapter for..........
Corks, Oil Hole Covers Made from......
Corks, Using Old
Corner Signs, Street.......
Corral, Livestock, Bulldlng -1 1111
Cot, Old, Made into Creeper....cceeeeee
Cotter Pin Makes Tweesers. . ..

Counter 6
ounteri»orlng end Countenlnklng 'l‘oo!.

Connteuhnt. Porta)
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Bnbbltt Bearlng Good, How to Pour... 3327

MergenCy.....e0000000s 3338
Babb tt Packing for Steam Joints 3368
Babbitt, Portable Pot for...... 3461
Babbitting Fixture, Connectlng-Rod 3332
Babbitting Steam Engine Bearings 3468
Backing for Wire Screen Cloth... 3486
Backlash, Taking Up, in a Gear. 3374
Bag Filler, Grain, Stove Damper as 3397
B&gfage Rack over Car Hood.......... 3403
Baking-Incubator Raises Bread........ 3437

Ball, Steel, Aids in Centering Work..... 3322
Balls, Automatic Testing of Steel....... 3381
Band and Wire Stretcher for Shipping

CABOB .ovuvviriantecrensiiisncsoans 3601
Band Saw. Adaptlng Saw Vise to Shn.rp-

ening Of ...viiitiiiiiainreriannnasns 3366
Bsink Checks, Typewrlter Prevents Rals- 3498
Bark Peellng of on Rustlc Tlmbers, To

PrOVENT «.ovenenonnennsoneens cesees. 3470
Barrel, Device tor Rolllng Bivens eseesss 3361
Barrel Support, Shelf-Bracket..... ceee. 3436

Bars, Steel, Tool for Straightening...... 3411
Basin, Test, Heater for Hydraullc....... 3491
Batteries, Storage. Electrolytic Rectifier

for Charging ........ceeocvvnnnan ceee.. 3417
Batteries, Waterproofing Dry. ceee 3399
Battery Under Floor of Auto. 3486
Bearing Liners, Clips Hold. 3411
Bearing Metal, Portable Pot for... 3451
Bearlnga, Automatlc Testing of Stee! 3381
Be{a’rlnga... 'Cc;nn'ez:iing F:od'"él'xirnplng in 3366
Bearings, Crankshaft, ﬁb}ix'x'g"ﬁ&éﬁixie

L3 3498

Bearlngs, Steam Engine, Babbitting. ... 3468
Bed for Camping, Rear of Covered Auto

FOrmS8 ....oviiiierreenisncnsossannons . 3388
Bed from Plne and Flttlngs ............ . 3396
Bees, Drinking Water for........... 3497

Bellows, Detecting Pinholes in Camera.. 3373

Bellows for Cleaning Furnace...... 509
Belt Breaks, Circuit Breaker Stops Motor
When ....coiiiiriiniirnnationcnansnsns . 3351
Belts, Jolnlnz Rawhide.........ovuue ... 3373
Belts, Tool for Putting on........... . 3401
Bench Dog, Simple and Efloctlve . 3348
Bench or Boat, Lavatory for........... . 3304
Bench, Toggle Press for Bench..... ce.. 3473
Bending and Forming, Wood...... . 3421
Bending Small Tubing, Quick Method of 3318
Bends in Conduit, Making Right-Angle. 3358

Bevels, Vise Attachment for Filing..... 3400
Bicycle, Grindstone Frame, Made from

Partof an Old...........0cuuun ceeee. 3417
Bicycle Motor for Grinding...... . 3382
Bin, Flour, on Cupboard Door......... . 3378

Binders Working in Wet Soll, Alds for . 3462
Binding Post Adapted to Cord Tips..

Bit for Boring l.arge Holes...........
Bit, Soldering, Heated without & Torch.. 3491
Bit, Soldering, Rest for...... Serreensnnn 3459

Bitbrace Handle, Repair for............ 3336
Bits, Electric Soldering, Keenlng Rondy

fOr USBE .....voeverurvcacncnnns eieee.. 3508
Blacksmlth's Tire Shrinker....... ceaess 3469
Blade, Knife, Makes Ignition Key....... 3471
Blast, Sand, Engine Exhaust Provldos .. 3453
Blasting with Gasoline Va or seesesess. 3307
Blind Holes, Tight Rivets in........... 503
Blind, Window, Ventilator Uned with. 3466
Blow-Off Valve and Gauge Combined. ... 3506
Blowout Patches Made from Garden

HOB@ ......ccoivtieieicensocnnnsns . 3460
Blueprint Paper Sensitizing Machine 3490
Blueprinting Part of a Tracing..... 3367

Bocardd Drafting, Drawings Kept on by
OFdS . ....c.ocveerncnansaannn
Board, Drawing, for Office’ Desk
Board, Newspaper Bulletin..
Boat, Lavatory for Bench or cessscnaae
Boat Propeller, Examining with Mirror.
Boats—Frame for Painting Rowboats.. 3434
Boiler, Range, Plpe Connections on..... 3441
Boller Scale Removed by Steam......... 3
Boiler Tubes Measured While Hot...... 3412
Boiler Tubes, Reinforcing....ccccveeenee
Boller, Wash, Reinforcing Bottom...... 3437
Boiler Water, Ship Provided with, While

AL BOB ..covvvrirressecocacssscnssanse 3388

Botﬂen, Slow-Steaming, Auxiliary Draft
Bolt Clipper ....
Bolt-Hole Gauge .
Bolt to Fit Any Door.
Bolt, Wing, is Used to Faaten Timbers
to Hollow Tile...... cerescns 3373
Bolts, Planer, Rack Keeps ‘In Order..... 3309
Bolts, Preventlni‘trom Turning........ 3344
Bolts, Settin ock and Concrete..... 3336
Boring and Calipering Segments........ 3425
Boring Bit for Large Holes.............
Boring in the Drill Press........... 3
Boring Machine for Crankshaft Bearings 3498
Boring-Tool Holder ......ccco00veaeee.. 3362
Boring Tools, Small, Holder for.........
Bottle Stoppers, Removlng Tight.......
Bottom of Door, Guide for Sawing......
Box for Holding Tape Reel......ccc000e 3

Boxes, Spacing Nails in........... 3484
Brace, Horizontal, for Wire Fence 3465
Brace, Screen-Door. Spokes Form 3393
Bracket, Cooking, on Gas Jet.. 3486
Bracket for Draftsman's Lamp...... 3493

Brake Does Work of Lost Tlre Chaln 3
Brake Drums, Turning in the Drill Press 3313

Brass, Colorlng for Laying Out..... v.e. 3361
Brass Tubing, How to Make Smaller.... 3425
Brazing, Asbestos Pad...... eecssesnse . 34569
Brazing Flux, Container for............ 3424
Brazing, Potato Keeps Metal Cool...... 3435
Bread Board, Sanitary Waxed- Paper 3454
Bread, Incubator Raises.. .. 3437
Breakage of Small Drills, Reduclng ce.. 3341
Breaking Out a Sled from the Ice....... . 3357
Brickwork, Circular, Double Level for.. 3468
Bridges, FArm FOOt....ceee.ezn.. cese. 3458
Bright Automoblile Hood To hecp ..... . 3459
Broken Tap Extractor........ccc.0.. 508

3
Brush, Wire, Cleans Metal for Solder!ng 3489
Brush, Wire, for Removing Carbon..... 3

Brushes, Artists, How to Keep.... 431
Bucket Makes Chimney-Pipe Hol 35604
Buggy Converted into Sleigh.... 412
Buggy Tire Puller.......... 3504
Building a Home, Hints for 3508

Bullding a Livestock Corral. .. 3
Building a New House Around the Old..
Bulletin Board, NewsSpaper......cocc.-. 8
Bumper, Filing Case....... eee
Bunsen Burner, Draft Shield for........ 3321
Bunsen Burner, Hot Flame............. 3392
Burette, Dust Protector for...........
Burglar Alarm Designed to Confuse an
L £ S ceseseesas 38374
Garbage in the StOVe. . ernnnnny
When Frozen, Concrete Trough
That Will Not...........

Burn

OM +.ovenvarencocnn ...........88“
Bushlng‘. ‘Arbor and Gear Press........ 3

Bushings, Wristpin, Tool for Handllmr
Button, Automobile Horn, Mounting for 3483
Button, Service, Fastened on Coat...... 3

Cabbage, Shovel Harvests....... 425
Cabinet, Recelving, Radio Are and Spa.rk 478
Calcium Carbide Routs Ants............ 3318
Caliper, Automatic, Shows Oversize..... 3379
Calipering and Boring Segments....... 3425
Calks, Horseshoe Toe, Repairing Broken
Gears With ........coccurverenase . 3339

Calcimine, How to Make Whitewash.... 3439
Camera Bellows, Detecting Pinholes in.. 3373
Can, Arh, as Fire Extingulsher......... 8

Can, Palnt. Paper Plate under 509
Can, Water, Grindstone.... 457
Candle Lighted Eloctrlcally. 488
Canvas Shoes for the Farmer. . 3507

Cap for Deflating Inner Tubex 3
Car, Garage Door Closed by Passage of. 3355
Car, Light, Turntable for............ ces 3
Car, Sliding Garage Door opened by.... 3378
Carbon Remover, Atomizer Injects ln

Cylinders .........ccciteeeceesrcnnnne
Carbon, Removing, with Wire Brush... 3426
Carbon, Steam Prevents, in Gas Englnel 3380
Carbon Tetrachloride Cleans Goggles... 3508
Cal;d Holder, Shop, of Simple Construce- 3318
Card, Show Dryinx RACK....cco00:00... 3508
Carpenter’s Square, Laying Out a Regu-

lar Hoxagon With....ccccecececancanes 33684
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BEngine Exhaust Heats Mill............. 8454
Engine Exhaust Heats Tank............ 3410
Engine Exhaust Provides Sand Blast... 8453
Engine Manifolds, Auto, Replacing..... 3497
Ensglne. Removing a “Frozen” Valve
LEM o ieiieineenncrasonocneansans
Engine, Restoring Compresrion in Auto 3500
Engine, Soft Heads on Piston Pin.......
Engines, Steam Prevents Carbon in Gas.
Engraved Work Transferred by Chalk
Impression
Entering Small Screws in Awkward
Places ......ccoiiiiearensinccansnnsns 3327
Envelopes, Examining for Inclosures...
Eraser, Steel Wool, for Ink Lines...... 33177
Etching Glass with Acld Fumes 3324

Evaporation of Alcohol lelted by Oll 3482
Examining Boat Propeller with error 3465
Examining Envelopes for Inclosures. 3461

Exhaust Cools Auto Engine............ 3496
Exhaust, Engine. Carried through Fur-

nace Pipe ..........coiiiiiiainn, 3320
Exhaust, Gas Engine, Rlds Bulldlng of .

RAtS . .vivriinrnerecrsnconnncansncnns 33177
Exhaust Gas Heats Mill............... . 3464
Exhaust Keeps Truck Chnins Ch an..... 3464
Extension Handles on Petcocks......... 3491
Extenulon Lamp, Guard and Reﬂector 2490

Extlngulsher. ‘Ash’Can as Fire
Extractor, Broken Tap........
Eyes, Dropping Medlclne into.

Eyes, Jig for Bending, in Wire 3376
Faceplate for Multiple-Thread Cutting..3347
Faceplate Screw, Rapidly Actuated ..... 3317
¥an, Electric, Displays Sign............ 3493
¥arm Footbridges .................... . 3458
Farm Gate, Stock-Proof................ 3474
¥arm, Narrow Gate Useful on......... . 3307
¥Farm Sign, Wind-Propelled.......... ... 3456
¥Farmer, Canvas Shoes for the.......... 3607
Faucet, Protecting, on Gasoline Pump.. 3388
Feather, Inserting Tight Key or....... . 3306
Feed Nut, Readjusting a Worn........ 3360
Feed Rack, Repairing Drill Press....... 3348
Feoeder forCattle............convuunnns 3350
Fence, Opening in, Prevents Accidents.. 3402
Fence, Poultry, Low-Cost............... 3305
Fence, Wire, Horizontal Brace for...... 3465
Fender for Plow Turns Under Trash.... 3497
Fiber, Drill for..............

Fiber Handles for Hammers. .
Fiber Pliers for Electricians

Filing a Round File That will Not Stick 3422
Flling Bevels, Vise Attachment for..... 3400
Filing Case Bumper...........oc0c00uen 34565
Filing Holes in Rubber................ . 3471
Fl]lns‘ Metal Pleces Thinner............ 392
Filing, Ripsaw, Irregular............ .. 3409
Filing Small Screws............cc00nuee 333
Filing Solder ...........ciiiivnnennnnn . 3501
Filler, Grain-Bag, Stove Damper as..... 397
Filling Silo, Lowe Wagon for........... 482
Film, Protection for, While Scraping... 3419

Fllms, Box for Developing Motion-Pic-

Fllter Air, for Tractors...............
Filter Clarifies Ditch Water..........
Filtering, Constant Level for...........
Filtering Oil, Felt Hat for.............
¥ire Extinguisher, Ammonia as... ..
Fire Extinguisher, Ash Can as.
Fireless Cooker, How to Make.
Fireplace, Hiding, in Summer...........
Fixture, Electrically Lighted, Keeps Sol-
dering Bit Hot..................... .
Fixture for Cutting Wire Cable.
Fi{t}%ure for Holding Rough Work in

Fixture for Holding Tapered Work in
Shaper 3
Fixture for. Splitting Round 'Ruhber....

Fixture for Swaging Rawhide Pins. 3354
Flame, Hot, Without Alr Blast.......... 3392
Flame, Improving, of Small Torch...... 3416
Flanges on Thin Tubes, Turning........ 3470
‘Float, Paraffin Repairs Leaks in....... 8418

l%ox;i Automobile, Auxillary Battery 8486

loor, Automohlle. Saved by 0id ‘License
Plates ....oveoveceasrnsessccccsascsss 3476

Flour Bin on Cupboard Door........... 3378

Flux, Brazing, Container for....... cere. 3424
Flux, Solderinf Spreader......... cee.. 3445
Folding Scaffolding Support............ 3333
Foliage, Tomato, as Insect Killer....... 3487

Food Chopper Clamps, Preventing Sllp-

ping of
Foot-Power Shaper, Homemade
Footbridges, Farm ..
Forge, Gas-Fired ......... ..
Forge Made from Old Sink.............. 3326
Form, Concrete Manhole Dishpan Makes 3411
Form Work, Imitating Cement Blocks in 3352

Forming and Bending, Wood........... 3421
Fountain, Drinking, for Bees........... 3497
Frame, Wire-Feonce, for Snow Houses... 3344
Freezing, Preventing Pump from....... 3430
Friction Wheel, Internal, Gives High
Speed REAUCEION v euvnrrnenrnsecnenns 3338
Front Axle Stand for Autos........... . 3506

Frost on Show Windows, Preventing.
Frozen, Concrete Trough That will Not

Burst When ...........c.iitiinennsns 3336
Fruit, Growing Strawberries in Barrel.. 3398
Frult-Picking Ladder Wagon.......... . 3465
Fruit Press Made from a Jack.......... 3385
Fruit Trees Protected from Cold........ 3365
Fuel Oil, Keeping Liquid in Cold Weather 3358
Fuel Tank on Truck, Lock for.......... 3325

Ft;ll -Floating Rear Axles. “ heel Puller
(3 T
Funnel Spout for Oilcan..
Funnel With Breather Tubes. ..
Furnace, Cleaning with a Bellow
l-‘t;rnnce, Gas Water Heater as Auxmary
O tecesencanennas
Furnace Keepa House Cool in Summer.
Furnace Plpe. Engine Exhaust Carried

th rouf ........................... 3320
Furrowing Pole. Stout Point for........ 3313
Garage Anvil, Special................. 3357
Garage Door Closed by Passage of Car 33656
Garage Door, Slidilng, Opened by Car. 3372
Garage, Electric-Lighting System for... 3446
Garage Floor as Trouble Guide......... 3401
Garage, Folding Runway............... 3387
Garage Light, White Palnt Improves... 3320
Garage, Moving with Tractor..... 3

Garage or Shop, Trash Box for.
Garage, Radiator Heater for...
Garbage, Burning in the Stove.
Garbage Incinerator for Stove.
Gafrden Hose, Blowout Patches Made
POM . .uvevverncannnsansoanans

Garden Tools, Homemade. .. .
Garment Hangers, Rall for ..
Garter Studs Make Instrument Feet.... 3331

Gas-Engine Valves, Truing Up ......... 365
Gau Fired Forge .......cco00t000ee se... 33567
Gas Jet, Cooking Bracket on ........... 486
Gas Pipe, To Find Leaks in............. 3331
Gases, Exhaust, Clean Motor Truck
Chalns ..........cccotiieiennnennsnnns 3464
Gasoline—Fced Plpe. Auxlllury Petcock
Alds in Cleaning.................... . 3311
Gasoline for Leaky Inner Tubes........ 316
Gasoline Torch, Sclf-Lighting........... 320
Gasoline Va.por. Blasting with........ .. 3307
Gate, Farm, Works on Wheel......... .. 3450
Gate Hinge, Wagon Axle Used as....... 3487
Gate Latch, Iron Ring........... veeees. 3336
Gate, Narrow, Useful on Farm.. 3307
Gate, Stock-Proof Farm... 474
Gate, Tile, for Small Dam.. 3438
Gate, Wagon End, Lock for...... 3465
Gates, HelvgaDoors and Hinge for. 3365
Gauge and fety Valve, Combined 3606
Gauge, Bolt-Hole ................. 3469
Gauge, Carpenter’s Centering. . 3400
Gauge for Composition Shlnglea 8439
Gauge for Gear Setting................ . 3410
Gauge for Setting Lathe “Tool... .. ..0. 3308
Gauge Glass, Locomotive, Steadying the
Water In .....ccieiencecnncncancas 3315

Gauge, Spring, for ‘Lathe Screw Cutting. 3473
Gml:ge. Tire, Attached to Hose Connec- 3436
tion ... .ciiciiiieninan
Gear, Bushing and Arbor Press........ . 3485
r, Low, Auto, Repair for............ 35023
Gear Puller, Iron Pipe 88............... &
Gear Setting, Gauge tOT. ... .. ciiviii WS



8514

Countersink, Adjustable, on Drill.......
Counterwelights, Hollow Columns Con-

cea
Covers, Oil Hole, Made from Corks......

3467
Cracked Water J’acket Repalring...... 3328
Cracks in Tools, To Find............ 3412
Crane, Half-Ton Travolln ........ vees 3303
Crane Helps in Unbolting Tlmbers 3411

Cr?nksha(t Bearings, Boring Machlne

................................. 3498
Crankshafts, Heavy. Rig for Handling.. 3312
Creeper Made from Old COt............. 3449
Cross-Section Paper, Rullng Lines with. 3342
Crossed Threads, Restoring............. 3309
Crutch, Comfortable ..............e.... 3366
Crutch Shoe for Soft Soil......... 3471
Cup for Leaking Oil at Valve Rod. 3458
Curbing for Trees from Auto Rim 3394
Curing Hams, Quick Method of. 3430

Current Motor, Water.............
Curved Surfaces, Plane Adapted tor
Curves, Irregular, Triangle wlth
Cut Easily, Making a Punch.

Cutter, Bolt ..........ccc0niuunnn .. 3471
Cutter, Hand, for Thin Washers........ 3431
Cutter, Milling, Adjustable............. 3444
Cutter, Washer, Made from Tubing..... 3449
Cutting Aluminum ................00u0e 3452
Cutting Pins in the Shaper............. 3356
Cutting Wire Cable, Fixture for...... 3335
Cyclometer Measures Mountain Tralls 3482
Cylinder Heads, Handles for Lifting.. 3473
Dam, Small, Tile Gate for.............. 3438
Damper Governor Maintains Constant
Draft in Chimney........c..ocvvuvnnn. 3464
Damper, Stove, as Grain-Bag Filler..... 3397
Deadbeat Scale, Small, Making a........ 3361
Decimal- Equlvalent T’lblos. Reading. . 3349

Docorating, Spraying Removes Old “all

Paper ....iiieeiiinceniinnanen 3419
Deflating Inner Tubes, Cap tor . 3359
Dehorning Cattle, Holder for. . 3477
Delivery by Toy Wagon 3507

Derrick, Detachable Boom Converts Plie

Driverinto .......cciviiivniinnennnan 3386
Dealgnlng and Making a Speedster Body

for the Old Automobile............... 3324
Desk, Collapsible Show-Card........... 3174
Desk Drawer LocK......c.oveeeinnnnnsas 3484
Desk, Office, Drawing Board for........ 3458
Desk, Table, Easel, and Sawhorse Com-

DINGEION o v oovenennnnssrenenencocnees 3363

Detector, Ground, tor Light nnd Power
Circu ts

vision ... ... iiiiines .. 3345

Devlco tnr Rolling a Barrel............

Dictating-Machine Records, Ne Mak-
ing from Old Records and Shavings.

3
Dinlng Table, Automobile \\'Indshleld as

Dirt, Protecting Painted Walls from.... 3336
Dircouraging Automobile Thieves...... 3489
Disk Reamer, Rotating................ . 3426
Display Rack, Novel Stockroom ..... . 3350
Display, Tire Hung on Chains tor ...... 3442
Display Windows, Preventing Frost on. 3476
Ditching and Grading, Level and
Straightedge Tool for....... e.. 3467
Dlvldlng‘ a Small Circle Accumtely ..... 3463
Dog, Lathe, Automatic Quick-Acting. . 3373
Dogs, Lathe, Driver for Small.......... 3503
Door, Bolt to Fit Any........... P 3313
Door, Flour Bin on (‘unboard ........... 3378
Door, Garage, Closed by Passage of Car. 3355
Door, Guide for S8awing Bottom of...... 3333
Door, Hanging, To Test........... eee.. 3508
Door Knobs, Spring Washer for........ 3399
or, Screen, Spokes Form Brace...... 3393
Door, Screen, Substitute for....... 3371
Door, Sliding Garage, Opened by Ca 3372
Door, Sliding, Spring Lock for. 3507
Doors and Gates, Hinge for Hoavy 3365
Doors, Template Alds in Hanging. 3305
Dotted Lines, Tracing Wheel Rules 3332
Double Level for Circular Work... 3468

D:gf:i Auxiliary, for SIow-Steamlng 2328
Draft in Chimney, Damper Governor
Maintains Constant ......cceco00s0e00 3464

Draft Shield for Bunsen Burner......... 3331
Drattlng Board, Cords Keep Drawings 3493
Dramng Board for Office Desk......... 34568
Draftsman’s Lamp Bracket............ 493
Draftsman’s Triangle with lrregulsr
CUrVe8 ....cocvevencocnnn 503
Draftsmen, Convenient Trlangle for.... 3356
Drain, Cleaning with a Stick........... 3459
Draining the Radiator Made Easy...... 3337
Drawer, Filing Case, Bumper for....... 3465
Drawer Lock, Desk............. ceeesens 3484
Drawing Board for Offico Desk......... 458
Drawing Brass Tubing............. ee.. 3425
Drawing Centerless Circle Arcs......... 3408

Drawing Ellipse with Steel Square...... 3468
Dlx,lw;l?g. Perspective, 8wlnzlng Rule an s
T
Drawlings and Traclngs, Waterprooﬂng.
Drawings Kept in Place with Cords..... 8
Dra.wlngs. Opera Glasses Reduce or En-

lar 3433
Drlll Adjustable Counterslnk ‘on.. 3419
Drill’ for Fiber and Soft Metals 3435
Drill, Hand, as Speed Counter.. . 3396
Drill Press, Boring in............ ... 3361
Drill-Press Feed Rack, Repalrlng ...... . 3348
Drill Press, Keyway Cuttlng‘ with..... . 3322
Drill Press, Movable Table for.......... 3323
Drill Press, Turning Brake Drums in... 3313
Drill, Ratchet, and Old Man........ eee. 3449
Drill Vise, SImple.......ccovevennnnnn. . 3340
Drilled Holes, Clamp Alds in Tapplng .. 3347
Drilling a Curved Hole......o.vuvnessns 399
Drilling Angular Work ......... . 3450
Drilling Centers in Rods, Tool for...... 3469
Drilling in Lathe, Power Feed for....... 3309
Drilling, Overhead, Simple Rig Helm 3311

Drllllng. Plnnlng Sleovo to Shaft wlth-

Holes ...
Drills, Small Reduclng‘ Breakage of
Drinking Fountain for Bees........
Drinking Water for Bees......
Drinking Water Tank, Cold, for Shop
Driver for Small Lathe D Dog!

Driver, Pile, Improvlsod Hand ..........
Driveway, Root Cellar under........... 3332
Driving Glaziers’ Points................ 3360
Driving Nails in Cement................ 3510
Droplights, Slm{xlc Method of Adjustlng 3437
Dropping Medicine into the Eye.. ..... 3506
Drying Rack, Show-Card. ceeseee... 3502
Drying Straw Hat, Clamp for.. ... ... 3430
Dust Protector for Burette..... ceaesees 3389
Earth, Wet, Alds for Working Binders In 3462
Easel, Desk, Table and S8awhorse, Com-
DINALION o+ evv s vnsensnnenncnnsnnones 3363
Eaves Trough Repaired with Rooﬂng
Paper ... . i it iiie i 3473
Fconomv fn Using Comb Foundation 33237
EgrR Beater, Mixing Paints with an. 3387
Electric, An, Induction Water Honto 3390
Electric Appliances, Proper Care of. 3442
Electric Fan Displayvs Sign......... 3493
Electric _Hecater, Variable, for Three-
Wire Clreuft . .......c...cciiinvnnn.n . 3308
Electric-Lamp Radiator Heater....... 347
Electric Lamp, Reflector and Guard for. 3490
Electric-Lamp Shade, Adjustable.. 3363
Electric Soldering Irons, Keeping Rea.dy
fOP TI8@ ..o iviiiinnenenonanacnannsansns 3506
Dlectrlcnllv Lighted Fixture Keeps Sol-
derfng Bit HOt.o..ououeeuuneneneennan 337
Electricity for Lighting a Candle....... 3488
Elevator Sign, Timesaving......... ceee. 3414
Ellipse, Drawing, with Steel Square..... 3468
Emergency Babbitt Ladle.......ccc..... 3338
Emergency Lap, Al...ccccvececvaccesss 3368
Emergency Pipe Joint......... 356
Emergency Typewriter ‘Repalr. 318
Emery Wheels, Dressing..... 399
End Gate, Wagon, Lock for .. 3463
F‘nglne, Auto, Cooling wlth Fxhauat ceo 3496
Erbz ne, Automobne. Protecting from -
Engine Bearings, Babbitting Steam. 348
Engine Cooling, Hose Ch.m Limits..... 83'@8

Engine Fxhuust Carried through Fur-
DACE PIPO ..cvvcececsscscscarsacsacass 335

[



Intake, Leaks in Automobﬂe. Cause Cyl-

inders to Miss .

Internal Fric uon Wheel lees ngh
il'vés'.' To Pre-

Iron, Made of......

Iron, ceresane

Iron. 0 ...

Iron 1 .......

Iron, = 8........

Iron, Soldering, Heated without a Torch
Iron, Soldering, Rest for.
Irons, Soldering, Electric, Keepinx Ready

fOr UB@ . .vvviencceccnnctacnsscssessans
Irregular Curves. 'rrlangle with. .
Wrench...
..... est
Oriirnnnnnn

Lathe..

Solderlng Irons Ready

tion, ...

\ Sink-

ne-

for

rn-

“on

Lathe, ceennn

Lathe, P
Lathe, ..

g.aﬁ:e. uttlng

r..

h'a

I
Lumber S8le: .

olumn
Machine. Borlng. tor’ Crankshaft Bear-
oa

atan

Becomes. tor

Glass. Ste

. 07
Ry 3450

Leeeseess 3315

:lnx...... 465

cecseassess 3486

ceeseessss 3305

s 1111
4

ceseacsess 3483
g for..... 3461
es........ 3486
cveesesss 3606
"Correc 3380
m\\&““\\\\



QGear, Taking Up Backlashina.......

3616

3374

Gears, Broken, Repairing with Horse-

shoe Toe CalkS......ccovevecnanns 339
Gears, Rawhide, Storlng and Runnlng 3320
Generator, An Ojil-Gas..........coe0uene 3330
Generator, Telephone, for Automobile

ToBtINE .....ccevrencannsscnncnncnnsras 3509
Glass, Cleanlng, Steel Wool ror ......... 34717
Glass, Etching with Acid Fumes........ 3324
Glass Windows, Stain for............ 3486
Glasses, Opera, ‘Reduce or Enlarge Draw-

INgS ... iiiiiineiiiiiencnncsnsnnnnns 3433
Glaziers’ Points, Driving............ .. 3360
(ilobe, Light, for Clea.nlng Stack. .. 3496
Gluing Clamp, Emergency....cc.cceveeees 3326
Glulng Press. Made of Strap Iron and

PIPE tttiiiiiiieeteniinncesoannaonsnns 3409
Goggles. Cleanlng with Carbon Tetra- 3508
Governor Dn.mper ‘Maintains Constant

Draft in Chimney....... 3464
Grading and Ditchlng‘, Level and

Straightedge Tool for..........c0uune 3467
Graduated Jaws for Milling Machines 3476
Grain Binders, W orking in Wet Soll

Alids for ....... st sssesecnennsans

Grain Sack Holder.......oouveon
Graphite, Lubricating Saws with. .
Grass, Lawn, Laid like Carpet..........
Grate, Hlding, in Summer......
Grease Leaks Cured by Spring Washer 3368
Grease Spot, Hanging Wallpaper over.. 3309
Grinder, Gumming Circular Saws in..... 3470
Grlnder, Hand, Can be Used In Lathe... 3374
Grinder, Valve, Made from Auger...... . 3429
Grinding Attachment for Lathe........ . 3397
Grinding, Bicycle Motor for............. 3382
Grinding Edge Tools, Table for......... 3305
Grinding Plowshares, Rigging for...... 3439
Grinding, Sparks as Guide in.....o..... 3460
Grinding, Valve, Fine Points of......... 3404
Grindstone Frame Made from Part of an

Old Bicygld............. Creeeieaeanas 3417
Grindst, WaterCan........cocvuvunne 3457
Groov Toyed for Screw Heads Replaces

Cou rsifking ........c0iiiiiennnnn. 3377

Groun Detector for Light and Power
Clrcufts .......ciiiiiiinnenccncnenns
Guard and Reflector for Lamp..

Guard, Chip, for Brass Turnlng

Guard, Line, Draft Rigging............. 3497
Guard, Rein, Draft Rigging............. 3497
Guide for Sawing Bottom of Door...... 3333
Guide, Grinding, Sparks as............. 3460
Gummed Paper in Machine Shop........ 3405
Gumming Circular Saws in Grinder. 3470
Gumming Saws with Reamer........... 3436
Hacksaw, A Support for Stock being Cut
in POWer .......ciiteeeeencacencncann 3403
Hacksaw, Doing Close Work with...... 3317
Half-Ton’ Traveling Crane......coeeeuen. 3303
Hammer IIandles, Fiber................ 3423
Hams, Curing, Quick Mecthod of........ 3430
Hand Level, Quickly Made.............. 3460
Hand-Operated Counterborlng and Coun-
torsinking Tool ............. . 3325
Handles, Extenslon, on’ Petcock 3491
Handles, Fiber, for Hammers..... 3423
Handles for Llftlnﬁ Cyllnder Head 3473
Handy Soldering Iron Rest...... 3459
Hangers, Clothes, M-:de from Spools 3408
Hangers, Rall for Coat........... ceea. 3487
Hanging a Door, To Test.......cc0en.. 3608
Hanging Doors, Template Alds in. 3305
Hard Rubber, Filing Holes in....... ... 3471
Hasp, Strap Hinge Used as. ceeeee 3493
Hat, Straw, Clamp for Dryl ......... 430
Heads, Cylinder, Handles for thtlng ... 3473
Heat, Plate on Stove Distributes....... 3409
Heater, An Electric Induction Water.. 3390
- Heater, Auto Manifold ........cc00cn.. 3448
Heater for Hydraulic Test Rasin....... 3491
Heater, Gas Water, as Auxiliary to Fur-
NACO +ocvvresseasesssonncanceane R 3462
Hoater, Radiator, for Garage cses 3444
Heater, Regulator for Steam Wnter.
Operates by Mercury Expansion..... 8371
Heater, Tank, A M. ooeons 439
Ht;ater. Water, A Gu-Burnlng ‘Instanc 433
Heatlng Iﬂl by Exhaust Gal.. .. 3454

Hoatlng SOIderlng Copper without a

rch .. J 491
Helght of a Chlmney. Increaalng While
in Use ......... 3337
Hexagon, Regular, La.ylng Out wlth ‘a
carpenter's SQUAre ........coove0000. 364
High-Speed Steel, Tool Holder Saves.. 3304
Hinge for Heav "Doors and Gates...... 3365
Hinge, Gate, agon Axle Used as.... 3487
Hinge, Strap, Used as Hasp........... 3493
Hints for Home Builders............... 35608
Hod, A General-Purpose............. .. 3381
Hoe, Scuffle, Made from Saw.......... 3430
Holder, Boring- 00l .. ..iiiiiiiiiiannn. 3362
Holder, Chalk, Made trom Csrtrldge 3485
Holder Economizes Use of Sandpape 3363
Holder for Dehorning Cattle.. 34717
Holder for Small Boring Tools.. 3339
Holder for Small, Round Lathe Tools.. 3317

Holder, Grain S8CK .......ccoveee. PN
Holding Square Wire in Chuck... ...... 3

Hole, Chimney-Pipe, Made from Pall. 3504
Hole Gauge Bolt.......coo0evnveccans 3469
Hole, Jagged, in Shlpa Bottom. Wooden
Patch fOr ....c.civevreenecsronnsssnnna 3359
Holes, Bllnd TI ht Rivets in.......... 3503
Holes, Drilled, Clamp Alds in Tapping.. 3347
Holes, Drllllng Curved .........cinian. 3399
Holes in Auto Tops, Tube Patches for.. 3474
Holes in Plaster, Covering............ 3315
Holes in Rubber, Filing................ 3471
Holes, Plugglngi with Sawdust ......... 3509
Holes, Round, Made with Cold Chisel. 3495
Hollow Columns Conceal Counterwelghts 3362

Home Bulilders, Hints tor..
Homemade Garden Tools.

Hones, Sharpening, Maki n .
Hood, Automobile Engine, Varnishlng .
Hood Automobile, To Keep Bright..... 34
Hoots, Muffled, tor Horses’ Safety....
Hook, Wire Sna

Hooks Ald Lumber Handlers.........
Hooks, Chute, Supported on Springs..
Horizontal Brace for Wire Fence...... T3
Horn Button, Mounting for Automobue 3483
Horn, Hand, Operated by Foot......... 430
Horse, Adjustable, for the Wood Shop.. 3463
Horse, ANgle Iron .....ccivvrievnnnannes 461
Horses’ Safety, Muffled Hoofs for...... 3356
Horseshoe for Lame Mule.............. 448
Hose Clamp Limits Engine Cooling 3348
Hose. Garden, Blowout Patches Made 3460

fro
Hot, Electrlcnlly Lighted Fixture Keeps
Soldering Bit

‘““Hot-Spot 312
House, Building a New One Around Old 3476
House Chimney, Invisible .............. 3506
House Moving by Steam Roller......... 325
Hub, Auto, as Lathe and Drill Presx.... 3376
Hydraulic Test Basin, Heater for....... 3491
Ice, Breaking Out a Sled from........ 3357
Ice-Cutting Machine Made from Auto-
mobhile Parts .............co0vvuvnnn, 3334
Ice, Snow Track for Hauling........... 3354
Ice Tongs, Old, for Tire Work......... 34156
Icehox—A Common Refrigerator Trouble 3403
Ignition Auto Lock, Reliable........... 321
Ignition Battery, Auxﬂmry. Automobhile 3486
Ignition Key, Knife Blade Makes....... 3471
Ignition Switch, Secret Automoblile..... 3494
Imitating Cement Blocks in Form Work 3352
Imitating White Tiling ................ 347
Incinerator, Garbage, for Stove....... . 3477
Inclosures, Examining Envelopes for.... 3461
Incubator, Chickens Separnted from, by
Wire Baskets ........c.cc0i0iienennee 3444
Incubator for Ralsing Bread............ 3437
Indicator for Chucking Lathe Work. 3304

In&l‘lcal:or. Water-Leve for a Conceaied

Infectlona. Skln. Cauned by Olis and
Grease ........coocese0e0sesenccancnn
Ink, Fountain-Pen, A Teat (or ..........

Inner Tubes, Cap for Deflating......
Inner Tubes, Gasoline for Leaky...
Insect Killer, Tomato Follage as
Inserting a Tight Key or Feathor
Instrument Feet, Garter Studs Ma)
Insulated Pliers, Clothespin as.....
Insulators Made from Broken
graph Records tessseccrtsactncnasnns













Rule, Swinging. An Ald iIn Perspectlve

arlthmlc. Maklng. .

vith Cross Section Pape

with a Comb...

ng Automobile. . .

Tin Chloride as........ 3492
'8, To Prevent Bark from

N ceevesescscossscsnscses 3470

.
.
.
.

Sack Holder, Graln......c.co00vuneennn. 3510
Safety as Socket Wrench 3353
Safety P coe. 3450
veees 3506
vS... 3453
Sand veees 3340
Sand r.... 3337
Sandpaper, of... 3363
Sandpaper Shift-
ing ....
Saw,
Saw, :
S8aw e cveiiil 8321
Sa to Sharpenlng of
ggln Holes. .
Table, and Eas
“for
8, u ceee
cevees 3411
Folding........... 3333
Topographlcal
Scre
Scre _
Screw Cuttlng
for .......
s, )
Awkward
ieesssassesnsse.s 8327
from Saw...... ... .. 3430
ret With &......cn.: 3386
to _epalir or Replace
Vessel.......... 3310
Paper........c.e.. 3490
n from, Hung on
e iu Lessesessssses ... 3373
Segments, Cnllperlng vees. 3426
Self-Lighting Gasoline Torch........... 3320
Sensitizing Blucprlnt Pnper. ‘Machine 3490
3446

as Socket Wrench 3353

and Concrete.....

Two Tapers at One....
System for Summer

Shafts,
Shaper,
Shaper, rk...
Shaper. Homemade ot-Power..... ceee 3364
Shaper, Tool Lifter Planer or...... . 3309
Shaper Tools, Shelf for............... 3457
Sharpening of Band Saw, Adaptlng Snw
Viaa tn et 3366
ve, Making 3501
cesteeinan 3441
vil...... . 3377
olesin.......... 3376
.............. .. 3457

.
00
4
-

9
Shelves Built in Porch Ralllnc. cevecsers 3436

acks on
Burner.

uge for

Patch for a
lesecsescesnss 3359

ceee 3504

for Auto...... 3437

Sott Sofl......oo0vee.. 3471

ule......ceneennan ceees 3448
r the Farmer.......... 3507
H of slmple Construc-
..... cieereseciesseens esesses 3318
Shop, for... 3463
Shop, the.... 3488
Shop, ceeeess. 3333
Shop ceesea.. 3488
Shop vescense 3461
Shop, _. - e Horse
B ) S .. 3463
Show-Card ble 3474
Show-Card = ..... 3502
Show Windc g Froat on 3475
Shrinker, Ti LY IRTTT 3469
-~ el 3493
.o 3495
......... 3414

secenccn

:ycle....: 3427
ie.oee... 3430
tive Out-
tetesenesseesss. 3319
tesetseess 3419

door ...

Stalrway...... 3453
ied by Oils and
Gre: . cessceesesssss 3341
Sled, Breaklng Out from the Ice........ 3357
Sl cleg It{lltmners with Plow Attachment for
3
SIeeve. Plnnlng to Shaft wlthout Drm-

NE evevonscososssncsss ceeeen
QIelgh Buggy Converted into. .. eeceecs. 3412
Sliding Door, Spring Lock for..........
Slipping Cone Clutch, A Remedy for...
Slots, T, Tool for (‘leanlng ssesasuuns
Slotted Nal er.e....
Smokestack. for Clennlng
Snap Hook,
Snow H
Snow

I 1 11 ]
Leee. 3471
ieee. 3438
in.. 3462

L: 3 I I R I

Fix-
vee.s 3337
vees. 3463
without a torch 3491

3445
So d. 3392
Soldering Iron Rest...... 3459
Soldering-Iron Switch, Automatic 3356
Soldering Irons, Electric, Keeping Beady ]
for Use .......oc.0. 3506
Soldering, Ladle for SOIderlng " Wire
Joints ......... teesssescessscscses 3420
Solder| .... 3459
Solder! 2! for. 8489‘
Spacin eseeee 348°
Spark binet. 347
S8park ceesso 831
Sparks secese 346
Speed secees 3390
gpeeg *Fries 8342
pee: c-
tion cvesss 383
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Timbers, Wing Bolt is Used to Fasten.

to Hollow Tile........... 373
Time, Piping Plans Save Repalrma.ns . 3816
Tin-Can Key for Tire Repairs.......... 3311
Tin Chloride Removes Rust............ 3493
Tire, Auto, Repairing on Rim..........
Tire Boot Made from Old Paper........ 3369
Tire, Electric Theft Protector.......
Tire Gauge Attached to Hose Connectlon 3436

Tire Patches for Holes in Auto Tops. ... 3474
Tire Puller, Buggy..... . 3504
Tire-Pump Assembly Fixture. . 3362
Tire Pump, Auto Wheel Opera.te . 3431
Tire-Repa rStand ........... . 3342
Tire Repairs, Tin-Can Key for . 3311
Tire Shrinker, Blacksmith's. 469
Tire Work, Old Ice Tongs for 415
Tires Hung on Chalins for Displa 442
Tires, Removing from S8plit Rims.. 487
To Keep Auto Hood Looking Bright.. 4569
Toaster, Electric, for Starting Auto. . 3413
Toe Calks, Horseshoe, Repairing Broken
Gears with ....c.vv0veenes teeeesessss 8339
fgle Press for the Bench............ 3473
let, Sewnge-Dlsposal System for
Summer Cottage ....vcoceveennas e.. 3438
Tomato Foliage as Insect Killer........ 3487
Tongs, Ice, for Tire Work........ eee.. 3415
Tool Case, Toolmaker's Apron as....... 3459
Tool for Cleaning T-Slots. . 3601
Tool for Ditching and Grndlng, Level
and Stralﬁhtedge secesessesasens . 3467
Tool for Drilling Centers in" Rods. ggg?]

Tool for Handling Wristpin Bushlngs

Tool for Marking Lettering Lines. ..
Tool for Removing Woodruff Keys......
Tool Grinder Attached to the Lathe....
Tool, Hand-Operated Counterboring and

Counterslnklng I 3326
Tool Holder for Lathe, Revolvlng 3466
Tool Holder Saves High-Speed Stee 3304
Tool, Lathe, Gauge for Setting..... 3308
Tool Lifter for Planer or Shaper..... .. 3309
Tool Racks on Shelves, Swinging...... 3492
Tool Steel, Testing at the Forge........ 3418
Toolmaker's Apron as Tool Case........ 3459
Tools, Edge, Table for Grinding........ 3306
Tools, Garden, Homemade......... eee.. 3610
Tools, Rack for Lathe..........c.cc.... 3494
Tools, Recovering, trom Deep Well. . 3414
Tools, Shaper, Shelf for.............. .. 3457
Tools, Small Boring, Holder for........ 3339
Tools, Small, Care of Taps....... veee.. 3453
Tools, To Find Small Cracks in........ . 3412
Topographical Draftsmen, Combined

Scale and Protractor for.............. 3371
Torch, Improving Flame of......... . 3416
Torches, Gasoline, Electric nghter ‘on

Bench for .. N 3405
Toy Wagon, Dcl!very by .. 3507
Tracing, Blueprinting Part of a .. 3367
'rrtaclng'. Powder Can for Drafts: ‘s 1386

b - S ve
Tracing Wheel Rules Dotted Lines...... 3332
Tracings, Waterproofing Drawings nnd 3326
Tractor, Moving Garage with...... . . 34556
Tractors, Air Fllter for.......co000cus. 3488
Trails, Mountain, Measurlng " with a

CYCIOMELEr vvurerrnenenenenaseenses 3482
Trap Nests, Keeplng Individual Poultry

Records without ................ vo... 3318
Trash Box for Garage or Shop.......... 3333
Traveling Crane, Half-Ton........ ee... 3303
Tray, Shop, Made from Keg............ 3488
Trnys. Copper Ash .........cc00uvunn. 3487
Tree, Small, Sweeping Chimney with. 3306
Tree Support, Neat and Strong......... 3349
Trees, Fruit, Protected from Cold....... 3355
Trees, Underground Water Reservolr

Alds Growth of ..........0000venenn . 3418
Trestle, Shop, Made of Angle Iron..... 3461
Triangle for Draftsmen, Convenient.... 3356
Triangle with Irregular Curves.. 3503
Trick with Tubes, Mechanical. 3486
Trouble Guide, Garage Floor as. .. 3401
Trouble Lamp A wa)s Kept Handy 3344
Trouble Lamp, Auto ............... 3510
Trough, Concrete, 'rhat will ‘Not Burst

When Frogen ....ooeeceeeeeneecnnnran 3336
'.l'roush Eaves, Repalred with Rooﬂng

PADOr . ..icveraocernscsncnrancennanns 3473

'.l'rouurl Hoider for Stencil ............ 8385

Truck Chains, Clean, Exhaust Keeps.... 3464
Truck for Turning in Small Space..... 3
Truck, Lock for Fuel Tank ON....coceee
Truck Made of P csesescsss 3326
Truing a Cellulold Stra.‘thedge. teeeses B
Truing Up Gas-Engine Valves..........
Tube Patches for Holes in Auto Tops...

Tubes, Boller, Measured While Hot.... 3412
Tubes, Boiler, Reinforcing............. 3385
Tubes, Breather, Funnel with.. 3414
Tubes, Mechanical Trick with.. 3486
Tubes, Thin, Turning Flanges on. 3470
Tubing, Brass, How to Make Smalier 3425
Tubing, Miter Box for Cutting 3398

Tubing, Small, Quick Method of Bendlng 3318
Turning Brake Drums in the Drill Press 3313
Turning Flanges on Thin Tubes...... .. 3
Turning, Preventing Bolts from........ 3344
Turning Two Tapers at One Setting...
Turntable for Light Car.......e.... 3

Turret Lathe Job Done on Engine Mthe 3400
Tweezers Made of Cotter Pin........... 3510
Typewriter Prevents Check Raising....
Typewriter Repair, Emergency.........
Typewriter Ribbons, Renovating ...... 3418

Mica Commutator Strips..
e Outer Strands of a Steel
Hawser teeessesesnsscaess 335638

V-Block, Adjustable .......... es.. 3353
Valve Cage, Removing Spring trom
Valve, Float, Refills Water-Cooler Tank 3427
Valve Grinding, Fine Points of. . 3404
Valve Rod, Oil Leaking at, Cup for. ...
Valve, Satety. and Gauge Combined. ...
Valve Springs, Novel Method of Placing 3409
Valve, Steam, in Pot Lid..... :

Valve Stem, Removing a “Frozen"
Silencing..

Tndercuttin
Unwinding t

Valve- Tnnpet Noises,

Valves, Gas-Engine, Truing Up........

Variable Electric Heater for Three-ere
Circuit ....... seeeesisesssss 3308

Varnish, Amber Makln T 2NN 3340

Varnishing the Automobile Englne Hood 3339
Vases, Cleaning, Long Necked. 3
Vegetables. Rubber Bands for Head Let-

............................... 3433
Wegetables. Shovel Harvests Cabbage.. 3425
Veneering Large Round Columns...... 3494
Ventilater, Collapsihle Window ........ 3484
Ventilator Used with Window Shade.. 3466
Vermln, Keeping, from Seeds Hung on

WIre oviierencntnsrennoosonensnans 3873
Vessel, How to Repalr or Replace Sea

Valve without Docking .............. 310
Vise Attachment for ang Bevels. 3400
Vise, Clamping Connecting-Rod Bear-

fngs In ......cciiiiiieninnions . 3355
Vise, Clothespin TUsed as.

Vise, Holding Rough Work i
Vise, Pneumatic

Vise, Simple Drill
Volute Springs, Winding ..

Wagon Axle Used as Gate Hinge.
Wagon, Coaster, Driven by Auto Start-
fing MOtOr ........cccicevnenes e
Wagon, Ladder, Fruit- Plcklng ceceneen

Wagon, Low, for Silo Filling..
Wagon Tallboard, Lock for.... .
Wagon, Toy, Dollvery DY.covinnnnn ceee
Wagon Wheel, Repairing Broken.......
Wall Paper, Hanging over Grease Spot
Wall Paper, Sprayving Removes......
Wallboard, Preventing Water Stains on.
Walls, Painted. Protecting from Dirt.
Wnsh Boller. Copper, Reinforcing Bot-
“'ashbonrd Stops for
Washer Cutter Made from Tubing
Washer, Spring, for Door Knobs.
Washers. Thin, Hand Cutter for. ..
Waste Pipe, Noisy, Silencer for........
Water, Boiler, Ship Provided with,
While at S8ea ....... Sesaransesnanass
Water Can, Grindstone .........cc.....
Water, Cool, for Farm Workers.......
Water, Ditch, Filter Clarifies..........
Water, Drawing, from Lake Far Below
Water fOr BeeS.....cccocssssoccescscscs 3
Water Heater, A Farm ...ccoceececoces
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Water Heater, A Gas-Burning Instane Window Ventilator, 1 '
tANeOUS .. ...iieciiviiensiaeniinnaes 3432  Windows, Glass, s&&otl:'?.s.lf:.l?.:::::::: 2132
Water Heater, An Electric Induction... 33890 Windows, Show, Preventing Frost on... 3475
‘Water Heater, Regulat‘or for Steam, Windshield, Automobile, as Dining Table 3460
Operates by Mercury Expansion...... 3371 Windshield, Mixture for Cleaning...... 3502
Water in a Locomotive Gauge Glass, Wire and Band Stretcher for Shipping

wi::‘:d}:gg t. Repairing Cracked. " .. 331258 CABEB «'vveveineeeenannnnn 3501
e epairing Cracked....... sleans Meotal faor Soldorin o
Witte Kovel ndleb o or W Coianica 0 Wire S Slehin Melal, ey Solderini iy
Cheaseeeseaeans seereaes . . re-Fence Frame for Snow H.
{‘z:tg; %3;‘1"' }I’:Id(i'loe;l(;!h&alnﬁ ¢ - 3496  Wire Fence, Horizontal Brace for ... gfég
Flow Opel?aites p ..... e.a ura . .' 3338 m"" Heavy, Splicing Smoothly........ 3502
Water Stains on Wallboard, Preventing 3328 re in Plastic Stove Lining............ 3313
Wat Syst Cooli Tank Wire, Jig for Bending Eyes in........ 3376
W:.t:; Ti:ﬁmc'oxa%v:&r. %‘r Shop 0" g:szg Wire Joints, Ladle for Soldering...... 3420
Waterproofing Drawings and Tracfngs. . 3326 Vire Mesh, Machine Bends for Concrete-
Waterproofing Dry Batteries........... 3390 i 'Won DCICoont toegeee o 3170
axe aper Brea oard....... e 3454 ’ reesrree
Wedges, Parallel, for Accurate Settings 3460 Wire Snap Hook .......... ceeseteaas 3482
Weeds Turned Under by Plow Fender.. 3497 Yvire, Square, Holding in Chuck........ 3507
Welghing Aluminum Castings for Tost: 0 Wire Sireicher, uggy fop Brace: 110 s
welgn. Aluminur Caaiigs Tesicd by.. 3803 WIring, Auto, Testing with Telephions
Wolls ooy O Apart 1 Wood Bending ‘and Forming.. ... l: 3431
Operated by One Windmill........... 3445 Wood Box under Window Seat......... 3336
Wet Soil, Aids for Binders Working in 3462 Wooden Patch for a Jagged Hole in a
Wheel Chair, Improvised ............ .. 3320 Ship’s Bottom ............. .. 3359
WRe?l Puller for Full-Floating Rea. 3335 gggggg ls’;)t; %ST%?éhCig't‘?ngut g;ag
X1@B . ..iiiiiiiiiiieiaeaaaaan y
Wheel, Wagon, Repairing Broke 3319 Wooden Threads, Cutting ...... .. 3396
Wheelbarrow Ash Sifter .......... 3346 Woodruff Keys, Tool for Removing.... 3369
wgee%bar{‘ow lt‘ro? Hot-“{iat:r Tlg.nk i 3422 W?odworklnx Shop, Adjustable Hors 463
eels, ruck, rrange 0 urn n OF cicevennn tesesascessssssssseassaae
Small Space ..... g ......... eeen . 3454 Wool, Steel, for Cleaning Glass........ 3477
White Solution for Laying Out Metal... 3485 Work, Close, Doing with a Hacksaw.... 3317

Whitewash, How to Make ............. 3439 Work, Light, Tapping Machine for.... 3314

Wind-Propelled Farm Sign..... Ceeeeaes 3456 ° Work, Steel Ball Aids in Centering.... 3322
Winding Springs with Brace .......... 3398 Worn Feed Nut, Readjusting........... 3360
Winding Telescope Springs............. 3394 Wrench, Improved Tap and Reamer.... 3368
Windmill Operates Wells Several Hun- Wrench, Monkey, Jack Made from...... 3413

dred Feet Apart ........c.c.oco0ee0. . 3446 Wrench, Stud, Eccentric................ 3426
Window Awning, A Quickly Made...... 3473 Wrenches, Monkey, Regrinding ........ 3372
Window Cooler, Neat ........ Ceetieana 3340 Wringer Rolls, Benzine for ............ 3410
Window Sash, Aid for Painting......... 3371 Wristpin Bushings, Tool for Handling.. 3307
Window Seat, Wood Box under......... 3336

Window Shade, Ventilator .Used with... 3466 Young Stock, Movable Pens for........ . 3608









