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A Homemade Automobile Turntable

Br FRANK G. SWARTZ

THE location of a home garage
made it necessary to back the
automobile about 200 ft. either in en-
tering or going out, and for this reason
it was desirable to construct some kind
of an inexpensive turntable in the
garage floor. The floor being made of
boards, a circle was drawn upon them
having a diameter equal to the length
of the automobile, and a little more for
convenience. The boards were num-
bered, cut, and laid aside, and the earth
was removed from the center; then an
old mowing-machine wheel with an un-

Two Old Iowin‘g-ﬂachine Wheels with a Center Wheel Carryin
of the Table, on Which a Floor is Laid Level wi

{

broken rim was bedded in concrete so
that the center of the hub was in the
center of the circle cut out of the floor.
The concrete was built up halfway on
the spokes and rim.

A piece of wood-pump log was pro-
cured, and eight holes bored in it in
the manner of constructing a hub for a
wheel, and eight spokes were cut from
discarded broom handles and inserted
in the holes. The lengths of the spokes
should be such that the periphery of
the ends extend over the rim of the
mowing-machine wheel 1 in., or more.

Rollers Make the Turning Part
the Garage Floor
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These ends were evened up to fit in a
band made of an old buggy tire. A
roller was made for the end of each
spoke by cutting a piece of 1-in. pipe
4 in. long, all rollers being held in posi-
tion with pins run through holes in the
spokes at their inner ends and in the
rim at the outer ends of the spokes.
This wheellike arrangement was
placed on the mowing-machine wheel
set in the concrete so that the rollers
rested on the rim. Another mowing-
machine wheel was set on top of the
built-up wheel, and the three were kept
in line by a shaft run through the hubs.
On the upper surface of the top
wheel, two timbers, about 7 ft. long, 4
in. wide, and 2 in. thick, were secured
with bolts having a hook on the head
end to engage the spokes near the rim.
A center timber of the same size, and
as long as the diameter of the circle
cut in the floor, was secured to the cen-
ter of the upper wheel in the same man-
ner. On these timbers joists were
placed, and the floor boards securely
nailed to them. About 34 in. of the
boards were sawed off all the way
around, to make a clearance. Two
boards, 12 in. wide, were laid crossways
on top of the flooring to take the tread
of the automobile. A support was

placed under the edge of the turntable

where the automobile is driven on, but
low enough so that when the machine
is standing on the platform the weight
will rest entirely on the rollers.

Wire Cutter Made of Old Files

A simple and powerful wire cutter
can be made of two old flat files. The
ends should be

annealed and

drilled for a bolt.

In one piece,

near the Dbolt

hole, to produce

a large leverage,

must be drilled a

hole to fit the

wire to be cut. If several sizes of wire
are to be cut, holes of corresponding
diameters must be provided, the largest
one nearest the bolt hole, in order to
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obtain the best leverage in cutting
them. The narrow edges of the cut-
ting file should be ground sharp, and
when one becomes dull, the file can be"
turned over and the other side used.—
Contributed by D. C. Goff, Knoxuville,
Tennessee.

Replacing Parts Properly in Assem-
bling an Engine

When reassembling the engine of an
automobile after an overhauling, ex-
treme care should be taken to replace
the various valves, valve springs,
spring washers, tappets, etc., with their
respective cylinders. A good plan is
to number each set by means of steel
figure punches, and in this manner the
engine can be reassembled properly.

Cement-Floor Covering to Prevent
Dust

If it is desired to make a concrete
floor in a factory or mill that will not
sand off or make dust, a coating for the
purpose can be prepared when making
the floor. This coating consists of one
part cement to two parts crushed rock
or hard gravel, which will pass through
a l5-in. sieve, and from which the fine
dust has been removed. This is thor-
oughly mixed in a mixing box, or by a
machine mixer, with a sufficient amount
of water to produce a plastic but not
sloppy consistence, and spread on the
under concrete before either the finish
or the under concrete has had time to
set. It is floated with a wood float to a
true level, and then slightly troweled
with a steel trowel, to bring it to a
proper level and to smooth the top
slightly. This will give a finish which
is pebbly, and not dead smooth or slick
like a sand finish. After the finish has
been troweled and has set sufficiently
so that the covering will not mar the
surface, it should be covered with saw-
dust, sand, cloths, or any other material
which will hold water continuously.
The finish should be kept soaking wet
for at least a week, or, better, for 10
days.
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Range Finder to Locate Points of Interest

Tourists stopping at points of inter-
est seldom have the chance, or take the
time, to travel the surrounding country
to see some spot that would take hours
to reach. For this reason the general
viewpoint, in some places, is

tically. The weight of the pipe, if it
freely slips into the standard, will be
sufficient to keep it in one position,
and a pin run through a hole drilled in
the pipe at the proper place will pre-

vent it from drop-
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finder consists of a piece of 1-in. pipe,
about 18 in. long, and is hung in the
yoke on pins centrally located and
fastened in the walls of the pipe.

Around the circumference of the
disk, and properly located, are pieces
of sheet metal with their upper ends
cut out to receive the circular form of
the pipe. If a certain point of interest
is higher than the view point, the piece
of sheet metal for that point must be
of such height that the range-finder
pipe will point to it when placed in the
notch. The pieces of metal must, there-
fore, be made separately for each point
of interest, and if a point is at a lower
altitude, a portion of the board top can
be cut out to receive the pipe end in
place of the metal standard.

When the pipe “telescope” is turned
on its swivel and set into a notch
labeled “Bears Head,” etc., the observer
looks through the opening, and the field
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of view is narrowed down so that the
point of interest, which may be a good
many miles away, can be easily located.
The field glasses are then brought into
use and the object viewed without hav-
ing to make a long trip to see it.

The same device would be of interest
on a country estate, located where most
of the surrounding country can be seen.
In this instance the device can be so
constructed that a moderate-priced tel-
escope can be placed in the yoke and
standards around the wood-disk edge,
permitting the things to be seen en-
larged without the use of a field glass.
The yoke is made in the same manner,
but, instead of pins for fastenings, the
inside of the metal is lined with rubber,
or felt, and a thumbscrew fitted in the
upper end of one arm, to use as a clamp
to fasten the telescope in place. In this
manner the telescope can be removed
to prevent loss by theft.

Motorcycle Trailer for Ice-Cream Kegs

To make quick delivery of bulk ice
cream one druggist made a trailer for
his motorcycle as shown in the illus-
tration. Two ordinary bicycle wheels
were fitted on a straight axle, and on
top of it a platform of boards was
fastened. The surface of this platform
was made large enough to carry one
extra-large ice-cream keg, or four small
ones. To the front end of the cart a
curved rod was attached, so that it
could be fastened to the brace on the

rear mud guard of the motorcycle. The
connection was made flexible so that
turns could be accomplished without
trouble or tipping of the trailer.

Hat Hook Used as a Switch in a Bell
Circuit

Where a set of electric bells were in-
stalled in a high-school building to be
rung from the school clock, it was
necessary to place a cut-out switch in
the line, to prevent the bells from ring-
ing at night and when the school was
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closed, thus avoiding unnecessary use
of the batteries. Knowing that an ordi-
nary switch would be frequently for-
gotten, the scheme illustrated, which is
positive and as good as automatic, was
adopted.

On the face of a block, about 14 in.
thick, 3 in. long, and 2 in. wide, is fas-
tened an ordinary coat or hat hook.
On the back at the upper end is fas-
tened a brass hinge, and in electric
contact with this is a brass strip that
runs down the center. The hinge is
then secured to the wall and connected
to one terminal. A second contact
strip, connected to the other terminal,
is fastened to the wall directly behind
the brass strip on the back of the block.
Near each lower corner of the block an
oblong hole is made, and through these
brass screws are driven into the wall,
around each of which a short piece of
coiled spring is placed to keep the con-
tacts apart.

The Weight of a Hat Closes the Contact Points and
Makes the System Operative

When the head master hangs his hat
on the hook the springs are com-
pressed, the break in the circuit is
closed, and the controller in the clock
is connected to the system and becomes
operative. The removal of the hat
opens the circuit, and there is no chance
of the bells operating out of school
hours unless the head master goes
home bareheaded.—Contributed by J.
A. Bannister, Chesley, Ont.

(1t is well to know that rapid cooling
of a liquid produces fine crystals; the
slower it changes form, the larger the
crystals.
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Display Board for Moving-Picture
Show Posters

An enterprising owner of a moving-
picture theater uses a bill or poster
board as shown. As the program is

The Outer Surface of the Board Has a Hinged
Skeleton Door to Hold the Poster

changed nightly, the posters must be
removed and new ones put in daily.
The skeleton door frame on the board
holds the poster in place without the
use of paste. The panel shape of the
upper part of the door automatically
frames the headline. The door is
fastened with a small hook and eye.
This method is far handier and much
less mussy than where paste is used.

A Doorstop

A simple and effective doorstop can
be made in a short time by nailing to-
gether two pieces of pine board, cut as
shown in the sketch. In use, the long
wedge-shaped
piece is shoved
under the bot-
tom of the door,
which, when re-
leased, holds the
doorstop firmly
in place, making
it impossible for the door to close. If
desired, a strip of rubber, or felt, can
be glued to the bottom of the doorstop.
—Contributed by A. J. Stover, Cor-
vallis, Ore.
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Repairing a Reamer
A reamer is easily broken on the

points of the cutters at the end. As the
cost of these reamers is rather high, it

The Cutters are Ground Down and Then Wrapped
with Fine Wire and Soldered

is desirable to repair them whenever
possible. A very good repair can be
made by grinding the end of each cut-
ter down to a level a trifle lower than
the break and winding this part with
copper or soft-iron wire, then soldering
it in place. The solder is then smoothed
up with a file.

To Prevent Automobile Crank Handle
from Sticking

Sand and dust collecting in the sleeve
of an automobile starting-crank handle
will cause it to
stick. To rem-
edy this trouble,
remove the
handle and turn
the pin down in
the center about 15 in. deep for a length
of 214 in. This groove is then filled
with ordinary packing. In this manner
the sleeve will be kept well lubricated,
and the sleeve will always slide loosely
on the shaft pin. If two small grooves
are cut lengthwise of the raised end
portions, the grease, or oil, can easily
reach these bearings.

An Adjustable Lap

In the ordinary lap, a piece of brass
rod of suitable size is slotted in the

|
BA C

A Headless Screw Controls the Adjustment
Accurately, and Holds the Parts Rigidly
center for some distance, and a wedge-
shaped piece of metal is inserted in the
slot. This will not give a fine, or solid,
adjustment. An improvement, which
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will give a better adjustment, consists

of a tapped hole in the portion A, and
a headless screw, C, used in it. The
screw, when turned :n, will force the
portion B away to any desired position.

A Thread-Cleaning Tool

The tool illustrated will be of great
help for anyone handling rusted bolts.
It is made of a piece of steel
of ¢
num

drilled of sizes necessary to tap with
standard taps. After cutting the
threads with the taps, the steel bar is
slotted as shown. This tool, run over
the threads of an old bolt, will clean
off the rust and dirt that may have col-
lected, making it an easy matter to
start the nut, which otherwise would
be a troublesome task.

To Make Gear-Shift Lever Move
Easily
Quite frequently a chauffeur will
tug frantically at the shifting lever, in

Curved Inner Surfaces of Bushin, ifti
Lever, to Make It llo\lrezi‘.:s?ly. Shifting

an effort to engage the transmission
gears, without success. Trouble of
this sort is in many cases caused by
the holding of the shaft connected to
the shifting lever. To eliminate this
trouble insert two bushings, one at
each end, having curved surfaces. The
clearance between the shaft and bush-
ing should be not less than .005 or
more than .01 inch.



A Homemade Metal Fence

By T. T. STURGEON

HE metal fence shown was con- ening the large number of pickets.

structed by myself, who am only The smaller things required are four

an amateur mechanic, and can be dupli-  2-in. ball ornaments ; eighteen 1-in. pipe
cated by any mechanic of average abil-

2477




2478

This completes the list with the excep-
tion of the gate ornament, which once
adorned a gasoline stove in a different
form and was bent to suit its present
use. The total cost of the material, in-
cluding that of the 14-in. wall, was 51
cents per lineal foot.

The first operation in constructing
the fence is to build the drill bench, and
on it and the drill jig depends the accu-
racy of the large number of holes to be
drilled. The table of the press is swung
out of the way and a perfectly straight
plank—one without a twist in it is ab-
solutely necessary—I12 in. wide, 2 in.
thick, and 12 ft. long, is placed at the
proper height with the drill about 2 ft.
from its right end. The plank is ad-
justed so that its surface is level and
at perfect right angles to the drill
spindle, thus taking the place of the
drill table.

The construction of the drill jig is
clearly shown in Fig. 1. The grooved
blocks at each end are hollowed out
slightly larger than the diameter of
the pipe, thus permitting a slight side
play for centering by the screws, as
shown at A. The spring clamp is
pulled out when placing the pipe in the
jig and snaps back to hold it securely
against the centering screws, which are
ordinary setscrews secured with lock-
nuts. The holes in the top, or guide
plate, are 2 in. from center to center,
and are used to make the pattern rail
only. .The guide for the drill is half of
a motor-car chain and is fastened
loosely to the plate so that the jig may
be set at an angle with the drill, if nec-
essary, and still guide the drill true
to the center without binding.

In drilling the pattern rail the outer
end is supported at the proper height,
the pipe is entered in the jig from left
to right, and the first hole is drilled 1 in.
from the end; then the pipe is shifted
until the pin will slip through the guide
hole in the top plate, through the hole
in the pipe and into the base plate,
which locks the pipe for the drilling
of the next hole, and so on until the
length of pipe is drilled, which will be
about 125 holes. Extreme care must
be used when drilling the pattern rail,
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to take up the lost motion around the
pin in the following manner: After the
pin is in place, twist the pipe from the
operator and also shove it to the left.
For the next hole the opposite course
is pursued, alternating for each hole.
If this is not done, the variation of a
small fraction of an inch on the same
side of all holes will bring the last hole
out of true 1% in. or more.

After the pattern rail is drilled, it is
clamped on top of the next pipe, and a
center punch of a size to snugly fit the
drilled holes, in this case % in. in
diameter, is used to mark the next pipe.
The operation of drilling the second
pipe is the same as for drilling the pat-
tern, except that the sliding jig is used
to keep the pipe from turning under the
drill, and the punch marks are used for
a guide to start the drill. All the
pipes are drilled in the same manner,
except those intended for the bottom
rails, which are drilled through the top
only, except where necessary to put the
sliding-jig pin through. The drilling
operation is shown in Fig. 2.

The wire-straightening apparatus is
shown in Fig. 3. There are many dif-
ferent forms of straighteners on the
market, and one can be easily worked
out that will answer the purpose. The
one illustrated consists of three rolls,
set in a frame of metal so that one roll
may be adjusted against the other two.
Gears are used on the rolls to make a
positive movement.

The picket former is shown in Fig. 4.
A circular piece of cast iron, 514 in. in
diameter, forms a mandrel around
which the pickets are bent. The bend-
ing lever consists of a piece of strap
iron, 11% in. wide and 14 in. thick, with
a sash-weight pulley wheel bolted to
it, so that it will clear the mandrel just
enough to permit the picket wire to
pass in between them. The guide and
clamp to hold the wire is made of a
piece of angle iron, B, and a short piece
of strap iron, C, 1 in. wide and 1% in.
thick, with a notch filed in the lower
end in such a manner that, when the
wire end is against the stop D and the
clamp is pulled to the left, it locks it-
self, and the wire is held tightly to the
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angle iron. The wire is placed in the
bender with the bending lever in the
downward position. To form the
picket, swing the lever to the vertical.

2479

the jig shown in Fig. 5 was used to
simplify the operation.
placed on the wall with the clamp di-
rectly over the post hole, and the brace

The jig is

The J:g ‘That Takes the Place of the Drill-Press Table for Drilling the Holes Accurately in the Rails,
the Wire-Straightening Machine, the Picket Former, the Post Setter, and the Gate Hinge

As the fence is to be set over a con-
crete wall, the posts must be prepared
in such a manner that the fence can be
dismantled at any time by making the
posts in two pieces, one 25 in. long and
the other 11 in. The short lengths of
pipe are set in the concrete base so that
the upper end extends above the sur-
face just enough to fit on a coupling.
The upper part of the post is screwed
into the coupling. The bottom rail is
bolted to the coupling, which just
clears the surface of the wall; the other
holes for the rails are 12 in. apart, thus
leaving just enough end to screw a cap
on top when the upper rail is in place.

In erecting this fence, the same pro-
cedure is followed out as in building a
wood fence. When the wall is built,
holes about 14 in. larger than the posts
are left at the exact location where the
posts are to be set. In setting the posts

E, at the end of the side arm, is ad-
justed with the ground to hold the arm
solid. A weight, F, is placed on the jig
to hold it steady. The post G is then
dropped into the hole and adjusted in
the clamp H, by placing a pin through
a hole in the coupling. The post is then
raised or lowered by means of the wing
nut J in the clamp, until some certam
point marked on the coupling is in line
with the guide line K. The top braces
are then adjusted, and the post
plumbed by sliding the lower end of the
braces, the bolts holding them sliding
in slots, until plumb, then clamped with
the thumbscrews. The brimstone is
melted and poured in the hole around
the post and allowed to cool.

After the posts are all set, the rails
are coupled together on the straight
run with couplings, and on the corners
with ells. They are then clamped to
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the posts in their respective positions
and drilled for stove bolts by means of
a breast drill. The pickets are then
driven in and the fence is complete, all
but the gate.

The gate is the most difficult part to
construct, and the illustration shows
better than words can tell its form of
construction. The threading of the
pipes should be all right threads and
has to be done with the utmost accu-
racy. The two middle rails are run in
on one side, and then back into the
other side and calked. The pickets are
then set, and the top rail put on by
means of a run-back of each of the
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short nipples on each side. The top
bearing is simply a pipe plug screwed
into the top tee, the square part being
filed round to fit the hole in the sup--
porting bracket.

The hinge used to hang the gate is
shown in Fig. 6. This hinge is the type
used for double-swing doors, and is
countersunk in the cement walk and
filled with a very heavy oil. As it is
ball-bearing, the gate is absolutely si-
lent in its action. There is no need of
a latch on the gate, as the powerful
springs of the hinge prevents any of
the smaller animals from opening
the gate.

Switch Arm for Use on Basement-
Light Circuit

Although it is the usual custom to
put a basement-light switch at the
head of the steps for convenience, there

Long Arm Placed on an Electric Switch to Strike
the Person Leaving the Basement Steps

is a serious drawback to this position.
In a certain basement storeroom it
became an annoyingly frequent occur-
rence to find the light burning hours
after the person using it had left, for it
was an easy matter to go out into the
daylight and forget to turn the switch.

In order to avoid this waste of light,
the device shown in the illustration

was adopted. First, the switch was
removed and mounted horizontally on
a small wood bracket, with the wires
leading up through a hole in the center.
A light wood arm, 15 in. long, was at-
tached to the switch, as shown, so that -
the light would be turned off as long
as the arm rested against the wall.
When the switch is turned to the “on”
position, the projecting arm forms a
positive means of turning out the light,
since it is right in the path of the per-
son leaving the stairs. The card disk at
the end makes it easily seen.—Contrib-
uted by Morris G. Miller, New Ro-
chelle, New York.

A Protection for the Acid Bottle

The bottle used as a container for
nitric acid, that is kept in a shop for
etching steel, is often struck with some
piece of metal and broken. As this is
a dangerous acid when not confined,
it is well to be careful and use all cau-
tion possible in handling the liquid.
A good safeguard is to glue a card-
board disk to the bottom of the bottle,
then coat the outside surface with glue,
and when it becomes tacky, roll it in
small particles of cork. The cork may
be obtained from a fruit dealer selling
imported grapes. When the glue hard-
ens to hold the cork, it makes a very
satisfactory guard against breakage.
Owing to its touch, the bottle can also
be used as a poison bottle for the home,

_ 9. al
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Mucilage Used to Stop Leak in Gaso-
line Connection

A leak started in the ground-joint
connection between the gasoline-supply
pipe and the carburetor on my automo-
bile. It was in a place where it could
not be reground easily, although I tried
to stop it in this manner. Soap and
other lubricants were used to no avail.
The thought came to me that some
liquid which gasoline would not cut
might do, and I used a small portion
of old mucilage which had become
thick, applying it to the connection and
letting it stand to harden, then screw-
ing the joint together. This stopped
the leak.—Contributed by Bert H.
Stanley, Portage, Wash.

Holding Work in Lathe to Cut Taper
Threads

In cutting an inside taper thread on
a lathe, I have found the device illus-
trated an excellent substitute for a
yoke that rocks on the lathe dog.

The device, which is only intended
for light work, consists of a bolt,
threaded for a nut on one end, and
formed to a hook on the other, to en-
gage the setscrew of a lathe dog. The
bolt is amply long to receive a rubber
washer, between two metal washers,
on the threaded end. The rubber
washer is made by cutting a 1-in.

length from a discarded clothes-
wringer roll. The application is clear-
ly shown in the sketch.—Contributed
by L. Nash, Chesley, Ont.
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Housing for a Large Flag

Many business firms have a flagpole
on their buildings so that the national
flag can he raicad

An cenacrial A~

The Box Protects the Flag at Night, without
the Need of Taking It gom Its Halyards

the flag will be exposed to the weather
at night unless it 1s taken from its hal-
yards and put up again in the morning.
One merchant, desiring to protect his
flag and keep it as clean as possible,
made a box on the roof, as shown in
the illustration, to house it when not
in use,

The box was made about 18 in. deep,
2 ft. wide, and 3 ft. long, which was
large enough to hold two flags of the
size used for such purposes. The box
was placed on two timbers on the roof
at the base of the flagpole. The cover
was made slanting, with its edges pro-
jecting over on all edges. A notch was
cut in the upper edge of one end to
admit the halyards when the flag was
placed in the box. This made it very
easy to haul down the flag and store it
for the night. A hasp is provided to
lock the flag in with a padlock, and in
this case the box was protected from
view of the street by a balustrade on
top of the building front.—Contributed
by John Kohlbecher, San Francisco,
California.
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Street-Lamp Glare Shield

Any fixed form of light deflector for
a street lamp was strictly forbidden in
our city, and the one in
front of our house caused
considerable annoyance
by its glare when we
were sitting on the porch
in the evening. The
light on the porch, dur-
ing the time it was burn-
ing, made an excellent
burglar protection.

To overcome all diffi-
culties I designed the de-
flector shown in the
sketch, which can be
easily placed on and
taken off a lamp, and has
given perfect satisfac-
tion. It is in the shape
of a shovel, the blade be-
ing made of galvanized
iron and the handle constructed from
an old broom handle. The position of
the hooks by which it is hung, the man-
ner of shaping the sheet metal, and the
way in which it is placed on a lamp, are
all plainly shown.—Contributed by
Irving M. Hayward, Brooklyn, N. Y.

Hinged Molding for Window Screen

Window screens held in place by
special molding strips can be easily re-
o moved for cleaning
i or other purposes, if
arranged as shown
i in the illustration.
In order to do this,
the molding on both
~. sides of the window
i should be sawed in
two, so the lower
piece will be a little
longer than the height of the screen. If
the molding is already fastened in place,
the lower pieces should be removed so
their upper edges may be rounded off
to permit the molding to swing either
out or in, as desired, when pinned near
its upper edge, as shown. Holes should
be drilled and countersunk for loosely
fitting wood screws, which are used as
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hinge pins, and are fastened in place by
being screwed into the window jambs.
To lock the hinged strips in their regu-
lar upright position, a hole should be
drilled near the bottom edge, and con-
tinued into the window jamb, to fit a
wire nail, or bolt.

In using this arrangement both
hinged strips, after being secured at
their upper ends, are swung out, and
the screen is slipped in place; it can
then be swung to its regular upright
position. To fasten it in place, the
nails, or bolts, are inserted in the lower
holes. In order to take out the screen,
the molding must first be unlocked by
the removal of the nails. The screen
can then be swung away from the win-
dow and removed.—Contributed by M.
Baudier, New Orleans, La.

Doweling Loose Bearings

In order to stop the turning of loose

bearings in connecting rods, a simple

method would

be to provide the

rod with a tight-

ly fitting dowel

pin, projecting

sufficiently far

to enter a corre-

sponding hole

drilled in the

bearing. Care

should be taken that the top of the

dowel is always below the surface of
the bearing metal.

Cover for an Automobile Starting-
Crank Handle

An extremely handy addition to the
starting crank of an automobile in win-
ter is a piece of rubber hose placed over
the handle. The usual type of crank is
fitted with a metal sleeve of either
brass, copper, or steel, and in winter
the sleeve becomes more or less slip-
pery, due to the ice and snow, resulting
in making it very difficult to crank.
The addition of the rubber sleeve over
the metal one readily eliminates the

trouble.
i _n‘lz.‘
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Removing Tar and Asphalt Spots

Do not use soap on tar or asphalt
spots in cloth first, as this will set it
in a way to make the cleaning almost
impossible. Rub the spots with soft
grease, and set aside until the grease
penetrates the tar. Remove the tar
and grease with gasoline, or by wash-
ing in hot suds. Asphalt should be well
wetted with kerosene and left to stand,
then washed out in turpentine or
alcohol.

Easily Made Steam Trap

An inexpensive steam trap can be
constructed from a piece of 8-in. pipe,
6 or 8 in. long, two flanged heads, and
a float. The pipe is threaded for the
flanges, which are to hold the heads
after they are prepared. One side of
the pipe is drilled near one edge, to
receive a pipe from the lowest part of
the steam system. The other side is
fitted with a ball float and lever, hinged
near its center. The float lever is fit-
ted with an arm shaped properly to
carry a tapered valve on that end which
enters the outlet pipe.

The action of the trap is as follows:
The water from the condensation in
the steam system falls to the lowest
part and enters the trap. When the
level has risen sufficiently to lift the
ball float, the valve is opened and the

Steam ‘l;np Made of a Large Piv with a Float
to Operate the Outlet Valve

steam pressure forces the water out.
The lowering of the water in the trap

allows the ball float to close the
opening.
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Micrometer Holder

A holder for a micrometer, which
fully answers the purpose of an expen-
sive one, is made as follows: A 14-in.

About 1% in.
back from the shoulder the rod is bent
at right angles, and the end is fastened
in a metal base of sufficient weight to
hold the micrometer rigidly. The
length of the rod is optional. The end
of the portion turned down is threaded
and fitted with a wing nut. The man-
ner of using the holder, with the
clothespin as a vise, is clearly shown.

Tanks for Supplying Air at Low
Pressures

In soldering metals, or melting them
in small amounts, compressed air at
low pressures can be used to great ad-
vantage in connection with gas burn-
ers. Power blowers are ordinarily
used to obtain the necessary pressure,
but a good, cheap substitute for
small work can be made of two heavy
cans, as shown in the illustration.
Two sizes of cans should be obtained,
so one may freely pass within the
other. They should be open at one
end, but otherwise air and water-
tight. The larger, or stationary, tank
should be provided with four strips
of metal placed in sets of two on
directly opposite sides and fastened
with rivets, or solder.  /The strips of
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metal are formed to fit two wooden
strips used as uprights for a frame
which is connected at the top by a

A Low-Pressure Air Tank to Supply Air in
Burners for Working Metals Having
a Low Melting Temperature

crosspiece provided with two pulleys,
one midway between the uprights, and
the other suspended from an extension
on one side. The upright on this side
is drilled for a cable hole in line with
the tops of the pulley wheels.

Two openings are made through the
closed end of the smaller or movable
tank, one to serve as air outlet and the
other as an inlet. The outlet is made
sufficiently large to fit an ordinary gas
cock, which should be soldered in place,
and connected to the gas burner with a
suitable rubber hose. The inlet open-
ing is cut to fit a suitable pipe flange,
which is soldered or riveted in place
and fitted with a plug to open or close
it. Four chains or cords are evenly
spaced and connected to the rim of the
movable tank, to hold it in an inverted
position. They are fastened at their
loose ends to the weight cord, which
passes over the pulleys to a regulating
weight, used to govern the descent of
the movable tank. To get higher pres-
sures than produced by the unbalanced
weight of the tank, additional weight
may be added on the tank.

POPULAR MECHANICS

To operate the device, the lower tank
is filled three-quarters full of water.
The movable tank with its outlet open
is placed in its upper position, and then
closed up with the plug, and connected
to the gas burner by a rubber hose.
When the gas cock is opened, the ex-
cess weight of the tank will cause it to
descend, forcing the air through the
rubber hose to the burner. When no
more air can be forced out of the upper
tank, the outlet must again be opened
and the tank raised to its upper posi-
tion. With the outlet again plugged,
the operation will proceed as before.—
Contributed by J. Koestner, Brooklyn,
New York.

Repairing a Broken Magneto Drive

The combination sprocket and shaft,
driving the magneto of an automobile
gasoline engine, was fractured at a
point marked A. The break may have
been caused by defective material, or
perhaps the heat treatment was not
of the proper kind. The shaft was of
such design that the drive sprocket was
forged integral with the shaft; then,
too, the entire piece was heat-treated
and ground. This made it an extreme-
ly expensive part if a new one had to
be purchased.

To make a repair, 2 new shaft was
turned up, without a sprocket, having
the same dimensions as the broken
shaft, which was removed from each
side of the sprocket and the faces of
the latter were ground flat on a grinder.
A hole was then bored and reamed

New Shaft Replacing a Broken One Consis
of Sluftpand S‘procket in One Piece tsg

centrally in the sprocket, to fit on the
new shaft. A keyway was cut in
sprocket and one to match it im:
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shaft, and a hole was bored for a dowel.
The shaft was then casehardened and
ground to a press fit in the sprocket
bore, with a shoulder ¢ in. high to
provide a stop. When the sprocket
was in place a pin was driven into the
hole and riveted on both ends.

Drawing-Board Cover

Having trouble with dust settling
on my drawings over night I made a
cover, as shown in the illustration, that

can be easily

drawn in place

and does not in-

terfere with the

work on the

board. Two
pieces of steel, each 14 in. thick, 34 in.
wide, and about 2 in. long, are secured
at the right end of the board, one on
the top and the other on the bottom
edge. An ordinary window shade with
a spring roller of the proper length is
fitted between the two pieces of steel.
When not in use, the roller with shade
hangs under the board as shown by the
dotted lines.—Contributed by Law-
rence L. Lane, Jackson, Tenn.

Temporary Repair for a Burned-Out
Fuse Plug

When a house fuse plug “blows” out

and there is no other at hand, take a bit

of tin foil—the covering

from a pack of tobacco

or chewing gum will

do—and fold it once,

making the strip about

1% in. wide, then lay it

over the contact points

of the plug, as shown,

and screw the plug into

the receptacle. This will make a con-

nection, and will not produce any more

body than if the ordinary fuse wire
were used.

QA streaked top lining on an automo-
bile can be made uniform in color by
applying a dye of the proper shade
while the top is upside down.
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Making Index Cards

Anyone making his own filing sys-
tems will find the method illustrated
one of the quickest and easiest for con-
structing index
cards. To one
of the regular
cards in the cabi-
net attach a piece
of cardboard, or
any suitable ma-
terial, cut to the
shape shown at
A, with a paper
clip to keep it in place. The target
can be slipped along on the card or it
can be placed behind it, as shown at
B. Owing to the manner of fastening,
any number of cards can be made with
targets.

A Twine Holder

A serviceable twine holder can be

made from a wire guard of an electric

lamp. The guard

is fastened to

2= wall, or other

ipport, with a

igle staple over

> wire ring at the

>. Lift the guard

d insert the twine

ym the back side.

ie weight of the

II will hold the

guard in place. The

twine is taken from the small-end open-

ing in the guard.—Contributed by W.
H. Sargent, St. Johnsbury, Vt.

An Acid Test for Metals

File, or grind, the pieces to be tested
and polish them smooth, then place
them in a dilute nitric or sulphuric-
acid solution for a day. Wash and
dry the pieces, and if they are of the
best steel, the surface will have a frosty
appearance. Ordinary steel will have
a honeycomb surface, and iron will pre-
sent a fibrous structure running paral-
lel with the direction in which the
metal was worked.
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Repair for a Small Broken Bracket
A simple and cheap repair for a

broken automobile-fan bracket, or a
similar casting, can be easily made as

\\
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The Parts of the Cntins-re Held Together
with a Screw, or Bolt and Nut
illustrated. A hole is drilled through
the sides of the upper, or bearing, por-
tion, and a rivet, or suitable rod, in-
serted and securely riveted in place.
The two parts should then be as-
sembled, and held together with
clamps, while a hole is drilled and
countersunk through the base and rivet
body, to fit a suitable flat-headed ma-
chine screw. When assembled, the
parts are securely held in place with
the screw and nut connecting the

base with the rivet.

Removing a Plain Key with a Monkey
Wrench

Considerable skill is frequently re-
quired to remove plain keys fitted in
places where it is impossible to get at
them with a drift. One of the simplest

Re
Ui

successful methods of obtaining the
desired result is the use of a monkey
wrench and pinch bar, as shown in the

A
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illustration. For this purpose a wrench
should be used that has sharp edges
on its jaws, so these can get a good
grip on the key. To further improve
the method, grooves may be cut on op-
posite sides of the key, so the jaws will
fit better when straddling the key at
a slight angle with the face of the
keyed machine part. By using a pinch
bar against the movable jaw, sufficient
force can be applied to remove the key,
unless it is so tightly driven, or rusted
in place, that it will have to be drilled
out before it can be released.—Con-
tributed by J. V. Romig, Allen-
town, Pa.

- Emergency Repair on Automobile-
Engine Manifold

The water-outlet manifold on the
gasoline engine of an automobile was
very old and corroded;, and the pres-
sure of the circulating water fractured
the center portion of the pipe and made
two pieces of it while out on the road.
The repair illustrated was done in a
short time and enabled the driver to

Substitute Manifold Made of Canvas and Electricians’
Tape over a Spiral Wire to Form a Hose

reach home, after which it served the
purpose until a new manifold could be
obtained.

A close-wound spiral spring of
ordinary iron wire was wound around
the circumference of the hand pump.
The spiral ends were fastened to the
broken ends of the manifold. Strips
3 in. in width were then cut from an
old piece of canvas found in the tool
box and wound tightly around the
spring for the full length, after which
electricians’ tape was wound tightly
over the canvas. White lead was in-
serted at both ends to prevent leakage,
and the ends were then clamped to the
metal with wire,




An Electric Sign of Unique
Construction

The illustration shows a very at-
tractive electric sign that is entirely
out of the ordinary, and which can be
used for a great number of advertis-
ing purposes. It consists of a glass
plate on which strips of tin foil are
pasted, using shellac as an adhesive;
two brass supporting standards; an
induction coil, and a battery. The tin-
foil strips are placed 14 in. apart in
such a manner as to form letters or
figures, which are connected by fine
copper wires, also pasted to the plate
as shown.

The secondary current of the induc-
tion coil flows through the wire A, the
brass standard and the wire B to the
first letter of the sign around which
it passes, leaping in blue flames from
one tin-foil segment to the next until
it reaches the wire C to the next let-
ter; around the next letter, and so on,
until it reaches the induction coil, as
indicated by the arrow marks. To ob-

The Flashes of Light Caused by the Jumping of the
Current between Strips Illuminate the Letters

tain the best effect the back of the
glass plate should be painted black.—
Contributed by F. B. Hays, Houston,
Texas.

Watering Second-Floor Window-Box
Flowers from the Outside

The management of a hotel placed
a number of flower boxes on the sills
of the second-story windows, and as

the boxes required watering each day,
men had to enter the rooms for doing
the work, to which the guests objected.
The boxes were changed to a seli-
watering kind, having a false bottom
in which some sponges were fastened
so that they pressed against holes in
the box that holds the dirt. A 1-in.
feed pipe was run down the side of
the box to the pan holding the sponges,
the surplus water overflowing through
a small hole in the side of the box
when the pan was full. These boxes
required water once a week. The
guests still objected to the annoyance
of having the boxes watered from the
inside, so the chief gardener devised a
plan as follows: ‘A 2-in. to l4-in. re-
ducer was slipped into the top of each

4%
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feed pipe to form a sort of funnel into
which the water was run with a long
gooseneck-shaped pipe attached to the
hose.

When the boxes need watering the
gardener takes the hose with the gas-
pipe connection and inserts the goose-
neck end into the reducer and turns on
the water, filling each box without
annoying the guests.—Contributed by
W. F. Held, Chicago.

Grocery-Order Box for Suburbanites

An enterprising groceryman whose
store was located on a street traveled
by many suburbanites on their way to

the railroad_sta-
tion, devised a
plan to further
his business by
the use of an
order box. This
box is hung
conspicuously in
front of his store
so that a person
coming to work
in the morning
may deposit his
orders without
stopping to en-
ter the store, and
during the day
the groceryman
fills them and
makes a neat
bundle, ready for
the customer
when he passes
in the evening
from the station.
It is only necessary for the customer
to step in and call his name to get his
bundle quickly and without having to
wait for it. The box is about 28 in.
long and 8 in. square. A sliding door
is fitted near the bottom on one side
for taking out the orders.

CAs a safeguard against fire in paint
or machine shops prepare bags of
sand, marked “Sand for Fire,” in sev-
eral sizes, and have them placed with-
in easy reach.

POPULAR MECHANICS

Restoring Tan Color to Leather

After considerable experimenting, a
leather company found that oil of cit-
ronella would restore various shades
of tan and brown leathers to their
original colors. Any shoe shop can
adopt the method, as the process is
simple. The odor from the oil is
strong, which is objectionable to
many, but by drying the leather in a
current of air much of the perfume
evaporates. It is only necessary to
rub the leather over with the oil
and later polish with a good leather
dressing.

Air and Gas Mixer for Gas Engines

By means of the illustrated device,
the fuel charge of a gasoline engine can
be considerably improved, resulting in
additional power. To make the device,
an ordinary l%-in. grease cup must be
provided. The inner end of the cup is
drilled about ¥ in. deep, to tightly fita
15-in. piece of thin tubing, 1 in. long.
This should be drilled for a row of
Y44-in. holes, and securely plugged at
one end. The other end is fitted in the
grease cup and soldered in place. A
circular disk must be made to easily
fit inside the large end of the cup. With
disk and cap carefully centered, three
14-in. holes are drilled to serve as air
inlets of the device; another hole
should be drilled through the center for
a disk pin. This pin is provided with a
shoulder to fit against the outside of
the cap, so that it cannot slip in. The
cap hole serves as bearing for the pin
which fits through the disk and is riv-

Device Made of an Oil Cu
Manifold Inlet of a

to Admit Air to the
asoline Engine

eted in place to form a close fit against
the cap, at the same time permitting a
slight movement sufficient to bring the
disk holes in or out of alinement with
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the corresponding cap holes. To the
outside end of the pin is attached a
crank arm which connects with a con-
trolling wire, conveniently attached
near the throttle control. When at-
taching the device to an engine, it
should be screwed into a threaded hole,
provided for it in the engine manifold,
between the carburetor and engine cyl-
inder. In using the device, the disk
should first be set with its openings
closed until the engine is running well,
then, by adjusting the disk, additional
air may be sprayed in through the small
tube holes, thereby finishing up the
work of the carburetor and producing
a more thorough and better mixture.—
Contributed by O. H. Waychoff, Koe-
nig, Colo.

Repairing a Broken Water-Pump
Vane

The cost of replacing a broken rotor
in the water pump on an automobile
engine led the owner to make a repair

as shown in the
sketch. The ro-
tor was 1 in. in
width. A piece
of flat steel stock
of suitable
length, 73 in.
wide and 14 in.
thick, was pro-
cured and bent
to the same
shape as the other blades. The bot-
tom was bent over in the shape of the
letter “L” to fit into a groove cut in
the hub of the rotor. The new blade
was held firmly in place with two blind
studs riveted over on the outside.

Easily Constructed Concrete Culvert

Our borough construction force
builds a very good concrete culvert in
the manner shown in the sketch. The
sides A are first built, and the forms
removed before the concrete is com-
pletely set. Benchlike wood forms are
then placed at intervals between the
sides A, and boards laid on them, then
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paper spread over the surface of the
boards. The concrete is then put on top
of the paper. Short pieces of railroad

Simple Mecthod of Making a Concrete Culvert
by 6linx Ordinary Construction of the Forms

iron are laid in the concrete to rein-
force it.

After the top has properly set, the
supports are driven out, or broken
down with a long iron rod. The boards
are then easily withdrawn. This cul-
vert is strong enough to stand the
travel of heavy teams as well as auto-
mobile trucks—Contributed by James
M. Kane, Doylestown, Pa.

Support for End of Gear Teeth on a
Transmission

One of the gears in the transmission
case of an automobile was so designed
that its web was placed on one side,
as shown in the illus-
tration. The teeth, be-
ing supported on one
side only, had a ten-
dency to give away on
the other, and it was
necessary to strength-
en the unsupported end. The old gear
was damaged and distorted beyond re-
pair, but a new one was purchased, and
the flat plate A was riveted to it, as
shown, with four rivets. Both the
plate and gear were turned down on a
lathe.

CA lathe tool will make a smoother
and brighter finish with water than
when run dry.
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Procuring Fresh Water from the
Ocean

By the process of distillation fresh
water suitable for drinking purposes
can be obtained from sea water, but

An Unglazed-Clay, or Earthen, Pot Used to Secure
Fresh Water from the Sea

this method requires special apparatus
and a person trained in laboratory
work, conditions which are not easily
or cheaply fulfilled. This method,
then, is almost out of the question
with ordinary seamen. The one illus-
trated, however, is very simple and in-
expensive, and brings good results.
The materials necessary are a newly
baked earthen pot, a piece of water-
proofing material suitable for a cover-
ing—a piece of leather or oilcloth will
do—and a piece of string or cord with
a sinker to hold the pot deeply in the
sea. Cover the pot with the water-
proofing material, tie on the string, or
cord, and sinker, and drop it into the
sea. Allow sufficient time for the
pressure to force the water through

POPULAR MECHANICS

the porous pot and then haul it in, and
clear water will be the result with the
salt and dirt on the outside surface.—
Contributed by V. M. Apostol, Sor-
sogon, P, I,

Protector Cutter with a Double-
Notched Edge

In many places where money is paid
for any legal paper, or permit, a re- -
ceipt, or voucher, is issued, with the
correct amount that was paid regis-
tered, or marked, by tearing off proper
parts from a series of figures indicating
dollars and cents on the left side of the
receipt, as shown in the illustration.
A sharp-edge rule, or a piece of brass
with an offset, is used, and this has to
be moved a few times before the re-
ceipt is properly marked.

The cutter illustrated eliminates
many movements by cutting the re-
ceipt at one setting. The cutter is
made of a flat piece of brass, A, about
14 in. thick, 1 in. wide, and 9 in. long,
which has an offset at one end as wide
as the left-hand column on the receipt
and about 3 in. long. The piece A is
beveled at about a 45° angle for the
cutting edge B, and it also has a slot,
about 344 in. wide, cut in it as shown
at C, the edges of which are beveled
off to about a 60° angle to form a slide

The Piece Forming the Second Offset can be
Adjusted for Any Amount of Cents

for the piece D. The slot C is made by
drilling a number of holes along the
center line of the slot, as close together
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as possible, and then filing the slot
straight. A piece of triangular saw file
is used to file the angle in the slot, as
shown.

The piece D is made about 2% in.
long, of the same material as the piece
A, and is bent to the shape shown by
the section EF, and beveled off on the
cutting edge. Two small pieces, G,
are made and riveted to the under side
of the piece D for sliders in the slot C.
A small square hole, H, may be made
in the piece D for the finger.

The cutter is set with the offset J
to any number of dollars, and the offset
K is moved to the number of cents re-
quired by sliding the piece D along the
slot C, whereupon the receipt is cut
off to the registered amount. The fore-
finger holds the piece A in place, while
the thumb moves piece D.—Contrib-
uted by Edward Sieja, Chicago.

Goggles to Eliminate Glare of
Headlights

To overcome the blinding glare of
headlights while driving a car at night,
prepare the goggles as follows: Coat
the upper portion of each eyepiece
down to a line drawn 14 in. above the
center with a transparent color, green
preferred. In driving, when another
car appears ahead with a bright head-
light, lower the head a trifle and look
through the colored portion of the
glasses. This will reduce the glare
sufficiently so that a driver will not be
confused.

To Prevent Steady-Rest Jaws from
Marring Work

To prevent the jaws of a steady rest
from scoring the work, wrap a piece
of emery cloth around the material to
be turned, with the abrasive side out,
draw the ends tightly and insert them
between the upper and lower part of

the steady rest, where they are clamped.

together with a bolt. The jaws can
then be adjusted with safety.—Con-
tributed by F. G. Marbach, Cleveland,
Ohio.
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A Safe Way to Carry a Watch

Instead of carrying my watch in the
lower vest pocket I place it in the up-
per, and attach
the chain as fol-
lows: A button-
hole is cut, as
shown in the
sketch, and the
chain run
through it and
snapped into the
watch-stem ring.

The other end is

fastened to a key

ring and slipped

into the lower

pocket. Any

person at a

glance would

imagine that the

watch is in the

lower pocket. In

addition to the

safety for the watch, I have a very con-
venient way of carrying my keys.—
Contributed by L. E. Turner, New
York City.

An Eye Magnet

The tool shown in the illustration is
a very valuable asset for any mechan-
ic’s tool chest. It is designed espe-
cially for removing steel or iron chips
from the eye. Both ends are turned

to form perfect spheres and are tem-

Tool Made of Steel, Hishly Tempered and Polished,
Then Magnetized for Taking Particles
ol Steel from the Eye

pered very hard and then given a high
polish. It is magnetized as strongly
as possible.—Contributed by S. Victor
Brook, Hartford, Conn.

QA discarded curtain roller makes a
good towel hanger. The ends of the
roller can be secured in blocks, or the
old roller brackets may be used.



How to Build a Camp House

By E. ARRINGTON

IF it is desired to have a good camp-
ing outfit, one that has a tent beat
in a good many ways, build it as shown
in the illustration, and the parts form-
ing the floor can be folded into the
shape of a box that will inclose all the
side walls and the roof, and provide a
space for camping utensils and bed-
ding. The house is 9 by 12 ft., and 6 ft.
high at the eaves. When ready for
shipment, the box will be 3 ft. square
and 9 ft. long.

The entire house is made up in sec-
tions. The floor is made up in four
parts, each 3 ft. wide and 9 ft. long, of
flooring boards, well battened on the
under side
and fastened
together with
strong hinges
at the joints,
the hinges be-
ing attached
on the upper
side. The
same number
of hasps are
attached to
the edges of
the outer sec-
tions as the
hinges used
on each joint.
The hasps are
fastened to
the under side -
of the floor. When the sections are
folded up with the battens on the out-
side, the hasps will join the outside sec-
tions together in forming the box for
shipment. There should be a batten
at each end and five spaced between,
and two hinges to the section.

The wall and roof sections are made
up of furring strips, or pieces of wood,
2 in. wide and 73 in. thick. In construc-
tion the sections are all alike, but there
is some difference in the size. Each is
built somewhat similar to a screen-
door frame, the joints being mortised,
or halved; whereupon a crosspiece is
nailed in the center, and each rectangle
thus formed cross-braced. The wall
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House, and

When 8et Up, the Building Gives the Appearance of a Well-Made
as the Co

sections for the sides are 2 ft. 5 in. wide
and 6 ft. long; the end sections are 3 ft.
wide and 6 ft. long, and the roof parts
are 2 ft. 515 in. wide and 6 ft. long. The
dimensions of the gables, of which
there are three, one for the center, are
made for a little more than what is
called a square pitch. The difference
of % in. in size of the side-wall and roof
sections is provided in order to make a
little extension of the roof at the ends
for an eave.

A 34-in. strip is nailed on the edge of
one side-wall section for each side of
the house. This is to make the sides
extend over the edge of the end sec-
tions at the
corners.

The gable
parts are
hinged to-
gether at the
joint, and a
notch is made
in the top to
admit the
ridge. The
ridge is made
in halves, each
61% ft. long,
and joined to-
gether with a
fished scarf
joint, the
slope being
about 4 in,
long, and side plates of metal.

The sections are covered with 8-oz.
canvas, stretched tightly, and tacked
on like a screen on a door, using half-
round molding on the edges of the
cloth. This construction is carried out
on all parts except for the end gables,
and on these the canvas is allowed to
extend over the edge of the frame, so
that it will lap over the end sections
when in place. The canvas on all sec-
tions is covered with boiled linseed oil.

All sections are held together with
hooks and eyes. In setting the house
up, a level place is selected, and the
floor is laid on some stones or blocks of
wood so that it will rest on the battens.

orts of One
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The wall parts are set up around the
outside edge of the floor. To hold these
parts firmly in place, two or three long
wood screws should be driven through
the lower frame piece and into the floor
edge. If the sections are numbered, the
holes for the screws will always match
when set up. The joints of the sections
are held with hooks and eyes.

After putting up the walls, set the
gables in place and lay the ridge in the
notches, then it is ready for the roof

POPULAR MECHANICS

“sections. The ridge is braced at each

end. One of the end sections is hinged
for a door, and two side-wall parts are
fitted with a hinged window sash.

In forming a box of the floor, make
ends for it to fit the opening snugly.
These ends can be fastened temporarily
with screws for shipment. The sides
and ends of the building being only 6
ft. long, a space of 3 ft. will be left in
one end of the box for bedding and
camp utensils.

Broaching Staggered Holes in Assem-
bling Machine Parts

It frequently is found in assembling
machinery that the bolt holes will not
line up properly, and must be gouged
out with a chisel,
filed, or reamed,
before the bolts
will enter. Con-
siderable  diffi-
culty is experi-
enced if the bot-
tom hole can be
gotten at only
. from above, but
by using a
' § broach, a neat
fit can be made
in shorter time and with far less labor
than would otherwise be required.

To make a broaching tool for cut-
ting out staggered holes, it is neces-
sary to obtain a round piece of chisel
or tool steel, having a diameter equal
to that of the holes and a length de-
pending on the combined thickness of
the two drilled parts—8 in. would be
suitable for 2 in. of metal. One end
is turned or ground tapering up to
about the middle of the tool. Cutting
edges or teeth may then be cut, or filed,
as shown, about y§ in. apart, but only
halfway around the circumference.
When finished, the broach should be
hardened, and its temper drawn to a
bluish straw color.

In using the tool, it is driven through
the holes, the same as a drift pin. The
cutting edges, each projecting a little
farther than the preceding one, will

remove the metal in the same way as
though a gouge chisel were used. The
broaching tool not only acts as a large
number of chisels, each taking a small
cut, but it also guides itself, and only
requires to be driven or forced through
the metal.—Contributed by J. V.
Romig, Allentown, Pa.

Repairing a Broken Valve-Guide
Retainer

One arm of the valve-guide retainer
of a gasoline engine broke as shown
in the illustration. No doubt the break
was caused by overstrain from the stud
nut holding the retainer into the engine
crank case. It was repaired by filing

a flat surface at

" the point of the
break, then drill-
ing a hole and
tapping it to re-
ceive a %¢-in.
drill rod. The
filing was done
at an angle of 45
deg. A piece of
drill rod was cut
to the proper

length and a thread cut on one end.

It was then screwed in place and ham-

mered to the proper shape. The end

was filed to the shape of the other arms.

(It is a good plan to flush out the
crank-case oil reservoir of a gasoline
engine with kerosene occasionally,
then run it idle for a few minutes to
clean it out well.




POPULAR MECHANICS 2495

Safety Coupler for Switching
Locomotives

The recent movement of railway
companies toward a definite and sys-
tematic study of safety appliances for
the protection of employes, has af-
forded many wonderful and gratifying
results. Comparison, before and after
installing the appliances, of statistics
of killed and injured necessarily kept
by the companies, has proven the time
and expense involved in this move-
ment a good investment.

The work of the switchman and
the routine of switching service com-
prise practically the most hazardous
duties in railway employment. A
study of the occupation by one of the
western roads, besides leading to some
other vital safety suggestions, result-
ed in the coupling device for switch
engines shown in the illustration. A
continuous lifter bar had been in use;
that is, one running the entire length
of the pilot and footboard beam. This
was, of course, to lift the knuckle
locker in the coupler head, and when
pulled up at one end of the beam, the
other end was also raised. This was
dangerous when two men were on the
footboard, as in raising the lifter by
a switchman at one end without in-
forming the other, one of them is apt
to be thrown or pushed from the foot-
board. The new arrangement, as can
be seen, provides two separate lifting
levers, each of which can be operated
independently of the other.

The locker block is raised up from
the bottom to free the knuckle, instead
of being pulled up from the top as
with previous arrangements. The
weight of the lifting links and the
manner in which the leverage parts
are assembled make it impossible for
the locker block to jump out, a thing
that has caused many accidents. The
peculiar shape of the locker block also
throws the coupling knuckle out when
the hands, or lifting levers, are jerked
up, making it necessary for the switch-
man to go between the car and loco-
motive to open knuckles in any ordi-
nary switching duty.

The mere disabling, let alone the
killing, of an efficient employe, is a
loss to the railroad company that

The Locker Block is Raised from the Bottom Instead

of being Pulled Up from the Top
many do not realize, and from the
standpoint alone of financial loss
through claims, setting aside the loss
of efficient labor, the companies are
realizing the immediate returns from
eliminating as much danger as pos-
sible.

Hammer for Thin Sheet-Metal Work

An extremely useful tool to have
around a garage is a soft-faced ham-
mer. One made up as shown in the
illustration is especially adapted for
use in straightening bent mudguards,
hoods and bodies on automobiles, and
for all metal work having enameled
surfaces that must not be marred. The
hammer is similar to a wood mallet,
but the head is provided with a pad

Soft Face on a Hammer Made Up of Felt for Use
in Straightening Thin Sheet Metal

of felt, made up of a series of small

circular pieces and covered with a

larger piece held in place by means of

a soft-iron wire wound around in a

small groove, as shown.
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Electro-Pneumatic Signal and-Call Whistle

Br F. W. BENTLEY, Jr.

IN connection with the boiler-wash-
ing system at the terminal round-
house -of a certain rail-
road company, some dif-
ficulty was experienced
with the electric-signal
arrangement used to
notify the engineer at the
power house to regulate
the pressure of the hot
water forced into the
water lines used to wash
out the boilers in the

ey

Signal Whistle in Which the Valve Controlling
the Air Pressure is Operated by Magnets

roundhouse. At times, when the boiler
washers were not using the pump for
intervals of 20 to 30 minutes, it could
be shut off temporarily to the advan-
tage of the other machinery in the en-
gine room, and also much to the preser-
vation of the pipe lines. The round-
house was some distance away from
the power plant in which the pumps
were installed, and an electric call bell
was used to notify the engineer when
the hot-water force pump was needed.
It was impossible to locate the bell in
the power plant in such a place that it
could be heard distinctly by the en-
gineer wherever he happened to be at
various times, and it was also imprac-
tical to install a number of large ex-
pensive call bells.

The illustration shows an electro-
pneumatic whistle which was substi-

tuted for the bell and tried out with a
great deal of success. The body of the
device consists of a 1-in. tee with a side
outlet of 34 in. The air is admitted to
the inner portion of the tee through the
3g-in. pipe, where it is controlled by a
14-in. brass pin valve, A. To the lower
end of the stem is fitted a moderate-
sized armature bar, which is subject to
the control of the magnet poles. When
the push button is pressed the bar is
attracted by the magnets, pulling the
valve away from its seat on the cap
that is screwed in an inverted position
in the reducing plug at the top of the
tee. This allows the air to flow up and
cause a blast of the whistle. Release
of the pressure allows the spring
around the valve spindle to force it up
to its seat. On the lower end, to pre-
vent the escape or waste of air that
might pass by the valve spindle, a pack-
ing-nut arrangement was made for the
spindle from a Y;-in. pipe plug. The
strength of the magnets is fully util-
ized, because of the fact that it is
necessary to move the spindle only a
slight distance from its seat to cause

.a shrill blast of the whistle, and the

armature can be placed very near the
core ends of the magnets. In shops of
this kind an air compressor with stor-
age tanks is installed, so that a supply
of air can always be had for the whistle.

In the case mentioned, a number of
whistles were supplied by a 14-in. pipe
from the head of the tee to various
places around the power house, making
the requests from the distant round-
house comprehended by the engineer,
no matter where the calls around the
plant may have taken him. The whole
whistle device is made of pipe fittings.
The whistles are inexpensively made,
from 14-in. or 34-in. pipe, and they can
be put at almost any place within a
reasonable distance by using l4-in.
pipe to connect them to the top of the
tee head, the number of whistles de-
pending on the size of the air open-
ing B.

bl
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A Thread-Forming Tool for Thin
Tubing

Tubing, such as rain leaders, stove-
pipes, brass and copper pipes having
thin walls, cannot be threaded in the
usual manner, and therefore the ma-
chine illustrated was designed for roll-
ing the threads into the metal. This
tool will quickly form a thread suf-
ficiently full to give a good, tight joint.
As the thread is formed in the entire
thickness of the metal, it serves for
either an inside or outside thread.

In Fig. 1 the tool is shown without
the chuck jaws, of which five sizes,
required to roll threads in the five
standard pitches for pipe from 14 in.
to 4 in, are given in the table. For
example, if it is desired to form a
thread on a 34-in. tube, the table shows
that such a pipe is given 14 threads to
the inch. The two bushings, L and
M, having 14 threads to the inch, are
taken from the set, and the tube to be

Fig. 1 —Details

Two Bushings anu avusa

Bracket for Forming the
Threads

iderd -~

L

threaded is filled with lead for a dis-
tance of about 5 in. This can be ac-
complished by filling the other part of
the tube with clay, or by pushing in

of Rive Sets of Bushings and Five Sets of Jaws, Providing a
Threads to Form All Sizes Used on Pipes Up to Four Inches

a cork, and pouring the melted metal
on top of it. The tube end is placed
through the bore in the bushing M,
and the four chuck jaws belonging to

Fig. 2—=Four Jaws are Used to Clamp the Pipe in the
Inner Bushing of the Machine

this set are placed in the lead-filled pipe.
The end of the pipe must project
through the bushing M far enough for
the thread. Each jaw is located at a
point 90 deg. from the other, or where
the holes in the flange of the bushing
M will meet those in the flange of
the jaw, as shown in Fig. 2; then,
3g-in. bolts are placed through the
holes and drawn up to cause the jaws
to grip the lead-filled pipe. The travel-
ing feed bushing L is then turned on to
M for about five threads, and the han-
dle N, having been passed through
the clearance hole in the wheel bracket
O, is turned a few threads into the
tapped hole in the bushing L. The
guide pins P are a push fit in the holes
drilled in L, and prevent the lateral
play in O. The helical spring Q takes
up all the backlash.
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The handle N is turned down into
the hole in L, causing the fixed collar
R to force the bracket O so that the
desired pressure is obtained on the
threading wheel S. The bushing L is
revolved for the length of the thread
desired, then another run is taken, with
the wheel S set a little deeper, until
the thread is made. The tube is then
removed and the lead taken out. In
removing the lead, care must be taken,
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if the pipe is plated or finished in any
manner. Heat will spoil the finish;
therefore the lead must be drilled out
as much as possible, and the remain-
ing portion dug out with a sharp-
pointed tool.

The tapers in the bushing M and
on the jaws should be standard. The
torsional strain on the tubing is small,
for the reason that the thread is formed
with a roller instead of being cut.

Repairing a Broken Steering Lever

Automobiles are as apt to have
breakdowns in the country as in the
city, but with a few simple tools and

a little skill, re-
pairs can be

m made on the spot

or at a neighbor-

ing farmhouse,

- which will avoid
the necessity of
abandoning the
machine until it
can be towed in
or a new part se-
cured. A simple
roadside repair
of this nature is shown in the illustra-
tion. The steering-gear lever broke,
as shown in Fig. 1, preventing further
continuation of the journey. The re-
pair was made with the aid of a small
vise, clamped on the running board, a
breast drill, a piece of steel, several
rivets, a nut, and such tools as hammer,
chisels, punches, and files, which are
found in every well-equipped tool box.

In making the repair, the main piece
of the lever was chipped and filed to
form a flat surface and square shoulder.
A suitable piece of steel was heated in
a bonfire, and bent to approximately
fit the lever pin, so that but little filing
was required to make a close fit. The
parts were then assembled, clamped in
the vise, and drilled for 14-in. rivets,
which were inserted and riveted in
place. In order to use the same clamp-
ing bolt and nut, an extra washer was
provided. For this purpose a nut was
“wnd which slipped over the body of

Fied
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the bolt, and one corner was chipped
off to fit the lever. The completed re-
pair was very rigid, and caused no
trouble during the rest of the trip,

Keeping Flies Out of an Ice-Cream
Parlor

One owner of a confectionery and
ice-cream parlor kept the flies out and
away from the entrance in the follow-
ing manner: The ventilating fan
placed in the transom over the door was
housed and the draft from it directed
so that it passed down in front of the
door. This keeps the door free from
flies and does not interfere with the

ventilation of the room.—Contributed

by C. J. Waters, Jackson, Mich.

Tool to Replace Rubber Tires on
Velocipedes

The main part of the tool consists
of a yoke, A, made of a piece of metal,
8 in. long and 1

in. square, with

a notch cut in

A each end, 14 in.
wide and 1 in.
deep, into which

B 8
c side pieces, B, 16
in. long and 1%,
o o in. thick, are
hinged. A tog-

v gle joint, C, is
ﬂ' W made of pieces,

21 V% in. thick,
which is oper-

ated with a screw run through the
yoke A. The pieces are drilled and
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tapped to receive bolts with wing
nuts, D.

The wire ends in the tire are fastened
under the wing nuts, and the edges
of the pieces B are placed against the
rubber ends. The screw is turned
down to force the pieces B out, thus
baring the wire so that it can be tied
securely.

Front Sight for a Rifle

File a V-shaped notch in the cross
bar of the front sight, about 34, in.
deep, with the sides at an angle of 60°
for a fine target sight, and about 45°
for game. Taper the sides so as to make

a smooth, clean
edge on the front
of the cross bar.
Make a pin,
about 3§ in.
long, from steel,
52 in. in diam-
eter. Cut a thread on one end and drill
a 34-in. hole in the other. Fit in this
hole an ivory pin accurately pointed to
an angle of 70°. Drill a hole in the
bottom plate, and tap it to receive the
threads of the pin. Turn the pin in
position so that the point of the ivory
bead will show exactly in the center
at the bottom of the notch in the cross
bar. A very little of the white pin
showing will give the best results.

This sight combines the two best and
oldest known sights in use into one,
and eliminates guesswork from aiming.
—Contributed by Chas. Carroll, State
Soldiers’ Home, Ohio.

Locating Empty Theater Seats
Electrically

There are but few people who have
not experienced the difficulty of going
into a movie show, or other place of
amusement, and finding a seat in the
dark. Having this in mind, a practical
electrician has devised a switchboard
and electric-light system, similar to a
telephone exchange, and when a per-
son sits down on a seat a contact is
made which completes the circuit and
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a lamp designating the seat row and
number lights up. The unoccupied
seats remain dark. The contacts are
supplied with a spring arranged so

The Switch on Each Seat is Closed When Occupied
Which Lights a Globe on the Lamp Board"
that they will not meet unless a pres-
sure of 35 Ib. is applied. If a chair is
vacant or occupied by a child within
the free-admission age, the lamp cor-
responding to that particular seat will

remain dark.

It has been found advisable to use
a switch in the transmitter circuit so
that no current is wasted by keeping
the whole number of lamps lit all the
time. The lights are small incandes-
cent lamps and are arranged on the
switchboard in the relative positions of
the seats they represent. With the
aid of this device the ushers can seat
ggtrons satisfactorily.—Contributed by

. Ancker, Philadelphia, Pa.

Enlarging Holes in Brass

Several thousand drawn-brass shells,
or cups, A, having a hole in them made
too small, had to be drilled to enlarge
the hole 14, in.

As they were
made.- of soft
brass, it was
more difficult to
enlarge the hole
by drilling than
if there had been
no hole. A drill in good condition
passing through metal of this sort will
make a hole just a trifle larger than
the size of the drill. To take off 14,

WL AT AN
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in. in the diameter would only require
the drill to scrape a little from the
edges. Various drills were used, also
lubricants, but to no avail. The holes
were enlarged, however, by the method
shown in the illustration. Twist drills
have a raised portion, or land, 13, to
e in. wide, that is the full size of the
drill. This forms its cutting edge at
its greatest diameter. A part of this
raised portion was ground off leaving
only a short piece, about 14 in. long,
at the point. This cut the hole out to
size and the following part did not
rub. The removed portion of the
raised part is shown at B.

How to Keep a Carving Knife Sharp

It is quite an art to sharpen a carv-
ing knife, and there are very few peo-
ple that know how to do it properly.
The secret in caring for the edge of a
knife is to sharpen it often, by a few
strokes on a good steel. Watching a

marketman cut meat, one will notice
the knife very

that he sharpens

P

Two Methods of Sharpening a
Knife on a Steel: In One the
Knife is Drawn toward the
Operator, Who Is Apt to Receive

e g s Sy
often, only a few rubs on thé
steel, but every few minutes. A
carving knife in the majority of
cases has to do much harder work
when in use than the knife of the mar-
ketman or butcher. Its edge is blunted
by contact with the bones in the meat
and especially with the bottom of the
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platter, yet the majority of people ex-
pect the knife to cut easily without
sharpening. In most cases the con-
tinued use of the knife without any
attempt to sharpen it is due to the in-
dividual using the knife not knowing
how to sharpen it on the steel. The
following suggestions may be a help
to those not knowing how to properly
use the steel.

Hold the steel in the left hand and
apply the knife as shown at A. The
blade is drawn across the steel down-
ward and inward, holding the blade
at an angle of 15° and starting at the
back of the blade and finishing at the
point. At B and C are shown two
stages in the operation. Repeat, first
on one side and then on the other, for
at least a dozen strokes, being careful
to hold the blade at an angle of 15°
to the steel”at all times.

Another method of sharpening a
knife on a steel, which a great many
prefer, as a person is less liable to cut
the hand, is illustrated at D, E and F.
In this case the steel and knife are

held at the same angle to each other,
but the stroke begins at the base of
the steel and ends at the point, and
should be repeated a number of times,
first on one side and then on the other.

This method is not considered as
scientific as the first, but is very ef-
fective and much safer,



To Locate and Correct Troubles in Direct-Current Dynamos

By A. E. ANDREWS
PART l—Sparking at the Brushes

IT is the purpose of this article to
present the methods of locating
and correcting the troubles that may
occur in generators and motors at any
time while they are in service. While
the description may not be complete in
every detail, it will cover a large per-
centage of all the cases of trouble that
may arise, and will thus serve as a
useful guide to those in charge of ma-
chinery. In the majority of cases the
trouble is very easily remedied after its
cause is once found, but the greatest
difficulty is to recognize the cause, and
for this reason a greater stress will be
laid upon a method to determine the
cause. It is always best to try to lo-
cate the cause with as little interfer-
ence to the service of the machine as
possible. Proper care should be exer-
cised at all times not to expose oneself
unduly to electric shock, or contact
with bare conductors. With the ex-
ception of one or two cases, the fol-
lowing description deals with what are
termed -low-voltage machines, and
nothing above 250 volts. Extra care
should be takem in working around
machines of higher voltage, as the dan-
ger is much greater. In making the
simple tests that are suggested, it is
assumed that the operator has the use
of a voltmeter and an ammeter.

Fault of the Brushes

The one main cause for sparking
at the brushes is that they are not set
diametrically opposite. The setting
of the brushes should be done while
the dynamo is at rest, by counting the
bars, by measurement, or by the use
of reference marks on the commutator.
The center of adjacent brushes should
be 180° apart. This can be done, if
necessary, while the machine is run-
ning by moving the rocker arm so that
the brushes on one side will show the
least spark, then adjust the brushes on
the other side to the least-sparking
point, and clamp them in place.

Another cause for sparking is that
the brushes are not set at a neutral

oint. This may be remedied by mov-
ing the rocker arm back and forth un-
til the sparking stops.

If the brushes are not properly
trimmed and set, they will spark. If
sparking begins from this cause and

Fig. 1—Smoothing a Commutator with a Piece of
Sandpaper Backed with a Piece of Heavy Cloth

the machine cannot be stopped, bend
back the brushes and cut off the loose
and ragged wires, if metal brushes are
used, and retrim them as soon as pos-
sible after the run is over. If there
are two or more brushes in each set,
they may be removed one at a time,
and properly trimmed ones put in the
place during the run, on any low-volt-
age machine. To trim the brushes,
first clean them from oil and dirt with
benzine, soda, or potash, then file, or
grind, them carefully by the aid
of a standard jig, and reset carefully.

The brushes of a set should be ad-
justed separately until they are all in
line and square with the same commu-
tator bar, bearing evenly for their en-
tire width, unless purposely set stag-
gered. Adjust the pressure by the ten-
sion screws and springs until a light,
firm, yet even, contact is made. The
pressure should be about 1.25 1b. per
square inch.

Fault of Commutator or Magnetic Field

The commutator may cause the
brushes to spark by its being rough,
worn in grooves, not round, or by one
or more bars being too high or too low.
To grind down a commutator, use fine
sandpaper laid in a block, concaved to .

25"
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fit the circumference. Never use emery
cloth or paper, nor emery in any form.
Polish with a soft, clean cloth. A
method that may be employed in clean-

Fig. 3—The Heavy Cloth Extending over the End of
the Sandpaper Prevents Any Copper Dust
Passing under the Brushes

ing a commutator when the surface
is not worn too badly is shown in Fig.
1. A piece of heavy cloth should be
placed over the sandpaper, as shown in
Fig. 2, which prevents the fine copper
dust from being carried ‘-under the
brushes. If the surface of the com-
mutator is rough, the sandpaper should
be held against the surface by means
of a curved piece of pine instead of
the fingers. The sandpaper should be
given a slight endwise movement along
the commutator, to prevent the forma-
tion of grooves.

If the surface is too badly worn to
be ground down, turn it off with a spe-
cial tool and rest while the armature
is turning slowly in the bearings, or
remove the armature and turn off the
commutator with light cuts in a
lathe. The armature, when set in its
bearings, should have from g to 1%-
in. play, so as to distribute the wear
evenly and prevent wearing ruts and
ridges. The brushes may be shifted
sideways occasionally to assist in the
distribution of the wear.

If one or more commutator bars are
high, set each down with a block of
wood, or a mallet, being careful not to
bend, bruise, or injure the bar, and
then tighten the clamping rings. If
this does not remedy the fault, file,
grind, or turn the high bar or bars
down to the level of the other bars.

The high bar may make the brushes

POPULAR MECHANICS

jump or vibrate, and cause them to
“sing.” If one or more bars are low in
a commutator, turn down the others to
true the surface and remove the low
spots. The insulation between the
bars will not wear as fast as the metal,
and should be ground or turned down
when necessary to remedy this fault.

A weak magnetic field will some-
times cause trouble, and this may be
due to a broken circuit in the field. It
can be remedied by repairing the
broken line, and rewinding if the break -
is inside of the winding. A short cir-
cuit of the coils will cause the same
trouble. If the short circuit is ex-
ternal, repair it, but if internal, the coil
will need to be rewound. The same
trouble will result if the dynamo is not
properly wound, or does not have the
proper amount of iron. In the latter
case, the only remedy is to rebuild it
entirely.

Excessive Current in Armatures

Sparking at the brushes is also the
result of an excessive current in the
armature, which is caused, in a gen-
erator, by too many lamps orr the cir-
cuit (constant-potential system); by
a ground or leak from a short circuit
on the line, or by a dead short circuit
on the line. In motors, it is caused by
excessive voltage on a constant-
potential circuit; by excessive am-
perage on a constant-current circuit;
by friction, or by too great a load on
the pulley.

To overcome the difficulties of the
dynamo, reduce the number of lights
and thus diminish the current called
for on the plate. Test out, locate, and
repair the ground. A dead short cir-
cuit will blow the safety fuse. Shut
down the dynamo, locate the trouble,
and repair it. Put in a new fuse be-
fore starting again. The fuse should
not be inserted until the fault is cor-
rected, as it will blow out again upon
starting the machine. If the trouble
is not located, the voltage of the ma-
chine should be brought up gradually
from a low value, and the current
output observed. An excessive cur-
rent will indicate the trouble still ex-
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ists, and the machine should not be
‘operated until the trouble has been cor-
rected.

In motors, the proper value of volt-
age should be useg and no other. Make
sure that the motor has the proper cur-
rent capacity. Remedy any cause

from undue friction, and reduce the _

load to the proper amount for the rat-
ing of the motor.

Fault of the Armature

A short-circuited coil in the arma-
ture will cause sparking at the brushes.
A method of testing out, to find a
short-circuited coil, i1s shown in Fig.
3. When a coil between the segments
to which the voltmeter is connected is
shorted, the reading will be very low.
Examine the commutator and remove
any copper dust, solder, or any metal-
lic substance, that might be making a
contact between the commutator bars.
See that the clamping rings are prop-
erly insulated from the commutator
bars, as well as from carbonized oil and
copper dust or dirt which may form a
short circuit. Test out for an internal
short circuit or cross connection. To
remedy such a trouble, reinsulate the
conductor, change the connection, or
rewind the armature. Examine the
insulation of the brush holders. Dirt,
oil, or copper dust may form a short
circuit from the brush holder to the

Pig. 8 — o} Voltmeter and_Current to a
C‘gmnuct:: ‘t:e‘l‘:n‘t Em"m a Short-Circuited Coil

rocker arm, and thus short-circuit the
machine.

A broken circuit in the armature will
cause the same trouble. A run may
be finished by bridging the break tem-
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porarily, which is done by staggering
the brushes till the run is finished.
This is only a temporary makeshift
to stop the sparking of the bar during

Fig. 4—Connections for an Ammeter to a Commutator
to Test Out for an Open Armature Circuit

a run when the dynamo cannot be shut
down and must be followed by testing
out and repair. A method of testing
for an open armature circuit is shown
in Fig. 4 When the ammeter reads
low, it indicates that there is an open
coil between segments. If the dynamo
can be shut down, look for a loose or
broken connection to the bar, and if
one is found, repair it. If the coil is
broken inside, the only remedy is to
rewind it. The break may be bridged
temporarily by hammering the dis-
connected bar until it makes contact
across the mica insulation to the next
bar of the commutator. This remedy
may be of use to complete a run, but
the bars must be repaired and the in-
sulation replaced when the fault is cor-
rected. Another way to make the
bridge across, is to solder two lugs
of the commutator together or use a
piece of heavy wire to cut out the
broken coil. In doing so be careful
not to short-circuit a good coil and
thus make sparking from a short-
circuited coil.

A cross connection in the armature
will also cause the same trouble. The
cross connections may have the same
effect as a short circuit, and they are
to be treated as such. Each coil should
show a complete circuit with no con-
nection to any other coil.

QIn repairing a fair-sized hole in an
inner tube, it is better to place a patch
on both sides, and then vulcanize.
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Adjustable Boring Bar

Quite frequently a tool in a boring
bar is to be adjusted for a deeper cut
when the cutter is at the inner end of

==

A Boring Bar That can be Adjusted to Make Small

hanges without Resetting the Tool
the work. In an ordinary bar, this ad-
justment can usually be made only
after the tool is withdrawn from the
work. The illustrated bar overcomes
this difficulty. The main bar A is
drilled slightly larger than the diame-
ter of the tool holder B, which is held
in place in A by means of a taper pin,
C. The tool holder B can then be
swung back and forth slightly, but is
held in any set position by the ad-
justing screws D and E. 'When start-
ing an in-cut, the bar B should be held
by the screw E only. If it is desired
to take a deeper cut when returning,
the screw E should be loosened slight-
ly and D turned up tight, again hold-
ing B in a rigid position, but at a new
setting.—Contributed by Jos. J. Kolar,
Maywood, IIL

Holding Protection Strips on Chuck
Jaws

The rechucking of finished work
usually necessitates the insertion of

copper or other’

soft protection

strips  between
the work and the
jaws. These
strips are not

only hard to get
in place, but they
drop out easily
and unexpected-
ly when the jaws
are loosened in centering the job.
A simple means of preventing this
annoyance is shown in the sketch.
Make strips to conform to the shape
of the jaws, as shown, but allow for
an extra width of about 14 in. on each
side for drilling holes of a diameter
to loosely fit the connecting spring
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wires as shown. In adjusting the
jaws, the protection strips will move
with them, being held in place by a
spring of the same strength on each
side. This scheme will work on any
number of jaws, and is particularly
valuable when a large number of
pieces must be rechucked.

Changing a New Valve Stem to Fit an
Old Valve

In filling an order for a new gate-

valve stem of the nonrising type, one

was sent which

lacked about 11,

in. at the inner

end, as shown in

the sketch, to

permit closing

the valve. There

was sufficient

extra length on

the outer end of

the stem to allow

it to occupy a

lowered position

without causing

any interference between the hand-

wheel and packing-box gland. A hole

was drilled, 114 in. above the shoulder

A, and a pin, B, corresponding in length

and thickness to the diameter and

thickness of the shoulder, driven into

it. The shoulder was then chipped

off, thereby allowing the stem to drop

down to the closed position of the

valve, and the pin to fit in the place

previously occupied by the shoulder.

The parts were then reassembled, the

only difference being in the location of

the stem, and the substitution of the

pin for the chipped-off shoulder. All

upward and downward movement of

the stem was prevented by the pin, just

as it would have been by the shoulder,

but an increased length of stem was

provided, enabling the valve to close

tightly —Contributed by F. S. John-
son, Corona, Cal.

QWashing soda, gum arabic, and water
make a good writing fluid for fine
lines on blueprints.



To Locate and Correct Troubles in Direct-Current Dynamos

Br A. E. ANDREWS

PART II—Heating and Noise

Heating of the Armature

THE heating of an armature may
be caused by an overload, or by
its not being centrally located between
the poles; by a short circuit, a broken
circuit, or a cross connection, the reme-
dies of which were given in the pre-
ceding chapter. Another cause is
moisture in the armature coils. The
remedy for the latter is to dry out the
coils with a slow heat. This may be
done by sending through the arma-
ture a current regulated not to exceed
the proper value. If it is not so bad
as to cause a short circuit, cross con-
nection, or too much heat, the moisture
may be dried out by the heat of the
armature current itself while running.
Eddy currents in the armature core
will cause heating. This results from
a faulty armature core, which becomes
hotter than the coils after a short run.
The core should be finely laminated
and the laminz insulated. There is
no other remedy than to rebuild the
armature. Hot commutator bars and
hot journals may affect the armature
temperature. These troubles may be

eliminated as described.

Heating of the Field Coils

An excessive current in the field cir-
cuit will cause the heating of the field
coils. If it is a shunt machine, decrease
the voltage at the terminals by reduc-
ing the speed or by increasing the re-
sistance of the field coils. The latter
may be accomplished by winding more
wire on the coils, by rewinding with
finer wire, or by putting a resistance
in series with the field.

In series-wound machines shunt a
portion of the current, or take off one
or more layers of wire, or rewind the
fields with coarser wire. An excessive
current may be due to a short circuit
or to moisture in the coils acting as a
short circuit.

Eddy currents in the pole pieces will
cause the heating of the field coils. The

pole pieces may be hotter than the
field coils after a short run, due to a
faulty construction, or to a fluctuating
current in the latter. Regulate and
steady the current.

The coils may show a resistance
lower than normal, which may be
caused by a short circuit, or contact

Knife-Edge Leveling Bars Used for Locating the
eavy Side of an Armature

with the iron of the dynamo, or by a
short circuit resulting from moisture
in the coils. Use the same remedy as
in drying out the armature coils.

Heating of Bearings

Among the main things to do is to
supply plenty of good, clean oil and
see that it feeds into the bearings prop-
erly. The best quality of mineral oil,
free from grit, should be used. Be
careful not to flood the bearings so as
to force oil on the commutator, or into
the insulation of the brush holders, as
the oil will gradually char, gather cop-
per dust and form a short circuit. Vas-
eline, cylinder oil, or other heavy lu-
bricant, may be used if ordinary oil
fails to remedy the hot box. Use it
until the run is over, then clean up
and adjust the bearings.

If the bearings have collected dirt,
grit, or other foreign matter, wash it
out by flooding with clean oil until
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the run is over. Be very careful not
to flood the commutator or brush
holders. After the run is over, remove
the cap and clean the journals and
bearings, and when again assembled,
lubricate them well. If it is necessary
to remove the bearings completely, al-
low them to cool naturally, then polish
and free them from grit, and reassem-
ble. If a journal is rough, smooth and
polish it in a Iathe, to remove all burrs,
cuts, scratches, and tool marks, then
make new bearings of babbitt, or other
metal, to properly fit the shaft.

If the journals are too tight in the
bearings, slacken the bolts in the cap
and put in packing pieces until the
run is over; then fit them to smooth
bearings and easy rotation by hand
if the machine is small. Turn down
the journal smooth, and repolish, or
scrape, the bearings until they fit
properly.

A bent, or sprung, shaft, if small,
chould be straightened by springing
it while set between the centers of a
lathe.

When bearings are out of line,
loosen the base of the bearings, and
shift them until the armature turns
freely by hand with the belt off, while
at the same time it is in the center of
the polar space. Remount and, when
fastened in place, fit new dowels, to
allow the new position to be kept when
the bolts are drawn up tightly. If the
shaft needs to be raised or lowered,
shim up or trim down the foot of the
bearing to allow the proper setting.

The end pressure of the pulley hub
or shaft collars against the bearings
will cause heat. See that the founda-
tion is level, and that the armature
moves freely with a small amount of
end motion. If there is no end motion,
turn off the shoulders on the shaft,
or remove a portion of the bearing
ends with a file, until the necessary
end motion is obtained. Line up the
shaft so that the pulley and belt will
cause no end thrust on the shaft, allow-
ing the armature to have free end play
while in motion.

Too great a load, or strain, on the
belt will cause the bearings to heat.

POPULAR MECHANICS

Slacken the belt to reduce the strain.
If possible, do not drive a dynamo with
a vertical belt. The vibration or flap-
ping of a belt will cause the lamps to
flicker. If a belt slips when running
slightly slack, use a larger pulley with
a wider and longer belt. The slack
side of a belt should be run on top
so as to increase the adhesion and pull
without excessive tightening.

If the armature is not centrally lo-
cated between the poles, it will cause
the bearings to heat, also the wear to
come on one side. Center the arma-
ture in the polar space, and adjust the
bearings to the new position. If the
bearings have become worn from this
cause, replace them with new ones.
The polar space may not be exactly
true, and in that case, file it out so that
there will be an equal clearance all
around the armature. Sometimes it is
possible to spring the pole away from
the armature enough to right the trou-
ble, and then fasten it in the new posi-
tion. This, however, is very difficult
to do in large and rigid machines.

Noise

When an armature, or pulley, is not
properly balanced, it will cause con-
siderable noise. The only way to rem-
edy this is to remove the armature
and place it on balancing edges, to
determine the heavy side. Weight is
added to the light side to make the
armature properly balanced. If the
armature strikes, or rubs against, the
pole pieces, file out the pole where the
armature strikes; and should a coil
strike, press it down and secure any
projecting wires with proper tie bands
of strong wire.

The collars, or shoulders, of a shaft,
hub, or web of a pulley may strike or
rattle against the bearing. The bear-
ing may be loose or worn out and cause
a noise. New bearings may be re-
quired, or portions may be cut off to
prevent their striking moving parts.
Tighten up all screws, bolts and con-
nections to make a bearing firm, and
keep them so by daily attention. The
jar and moving of dynamos tend to
work screwed connections loose,




POPULAR MECHANICS

If the brushes sing or hiss, apply a
little mineral oil, or, better still, vase-
line, or hold a piece of stearic acid to
the commutator and then wipe off, just
leaving a faint trace of the oil, or
grease. Lengthen or shorten the
brushes in the holder until a firm, yet
gentle, pressure is maintained, free
from any hum or vibration.

A laced belt will cause the flapping,
or pounding, noise. If possible, use
an endless belt. Where a laced belt
must be used, have the square joints
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properly laced. The slipping of a belt,
caused by an overload, may be over-
come by making the changes de-
scribed previously.

Humming caused by the armature
lugs, or teeth, passing the pole pieces
may be overcome by sloping the ends
of the pole pieces so that the armature
teeth will not pass the edges all at
once. This humming also can be
greatly reduced by decreasing the mag-
netism of the fields, or by increasing
the magnetic capacity of the teeth.

Forcing Oil into a Bearing

Sometimes when a bearing becomes
heated and requires oil it will be found
that the oil will not flow down in the
oil hole. Either the hole is clogged
with dirt or the heat may cause the air
to rise and prevent the oil from enter-
ing. Where a wire cannot be used ef-
fectively, the following remedy, al-
though it is not infallible, is almost sure
to make the oil reach the bearing. Fill
the hole with oil and quickly place the
thumb over it to prevent the air from
escaping, and if the oil cup does not
leak, the heated air inside will rise
above the oil, and in two or three min-
utes it will be forced into the bearing,
even if it has to pass considerable dirt.
When a bearing cannot be reached in
this way, and when light oils, such as
kerosene, are ineffective, try placing a
little mercury in the oil hole and allow
it to remain a few minutes, then use
oil.—Contributed by J. B. Murphy,
Plainfield, N. J.

Show-Case Match Box to Prevent
Waste of Matches

To reduce the waste of matches
placed on a cigar case, one dealer used
the following device: The cover on
a shallow cigar box was removed and
nails were driven into the bottom from
the under side so that they projected in-
to the box and about 1 in. apart. Only
the thumb and forefinger can be intro-
duced between the nails, and two or
three matches at most can be taken.

Drilling the Inside of a Ring

A ring of cast iron, 42 in. in diameter
and having a flange on‘one edge, was
designed to have a row of holes on the
inside, spaced to given dimensions,

Drilling Holes Accurately and Quickly on the
nside Surface of a Large Ring

drilled in the same horizontal plane of
the ring, and accurately radial. The
holes were spaced out correctly with
dividers and marked with a prick
punch. To drill them did not appear
so easy, as the holes were on the inside
only and small in size. To drill them
in a machine meant a lot of rigging
up for a small amount of work.

The drilling was accomplished
quickly as shown. The block of wood
was so cut that it would hold the breast
drill perfectly radial when the drill was
set in the punch mark. A man stood
inside of the ring and drilled the holes
in a short time.—Contributed by Don-
ald A. Hampson.



To Locate and Correct Troubles in Direct-Current Dynamos
By A. E. ANDREWS

PART III—Speed and General Suggestions

Speed Too High

IF the governor on the engine fails

to respond quickly under a varying
load, adjust it to the proper regula-
tion if possible. It should be gov-
erned closely from “no load” to “full
load” with the proper steam supply.
Where a series motor takes too much
current for a given load and the motor
runs away, put in a shunt, and regulate
until the proper current is obtained.
If a series motor is run on a constant-
current circuit, use the proper regu-
lator for controlling the magnetism of
the field for a varying load.

To remedy a motor running at a too
high speed on a constant-potential
circuit, put in a resistance to cut down
the current; use the proper regulator
or controlling switch, or change to an
automatic speed-regulating motor.

If the regulator, or field rheostat, is
not properly set, or the voltage is too
high for a shunt motor, the speed will
run high. To make the proper change,
adjust the regulator, or field rheostat,
to control the speed, in the first in-
stance; and use the proper voltage
and rheostat, in the latter.

Speed Too Low

A low speed may result from the
same cause as a high speed in respect
to the engine governor, and its remedy
is the same. An overload of too many
lamps on the circuit; a short circuit in
the armature; striking or rubbing of
the armature on the pole pieces, fric-
tion or a weak magnetic field, may also
cause low speed, and remedies for these
troubles have been described in a pre-
vious chapter.

Motor Stops

If a motor stops, it may be due to
excessive voltage on a constant-
potential circuit; to excessiv_e amper-
age on a constant-current circuit; to
friction, or too great a load on the
pulley. Open the switch, locate the
trouble, and remove the cause. Keep

the switch open and the arm of the
rheostat on the position “off” while
locating and repairing the trouble,
then close the switch and move the
arm gradually to the position “on,”
to see if everything is correct. With a

The Manner of Attaching an Ammeter to Test Out
the Field Coils for an Open Circuit

series motor no great harm will result
from the motor stopping or failing to
start. If it is a shunt motor on a con-
stant-potential circuit, the armature
may, and probably will, burn out, or
the fuse blow. .

A motor will stop on an open circuit
caused by the melting of the safety
fuse; by a broken wire or connection;
by brushes in contact; by an open
switch, or if the current fails, or is
shut off from the station. Open the
switch, locate and repair the trouble.
If a fuse is out, put in a new one, and
in case of a broken line, find it and
make the repair. See that the brushes
are in close contact. If a switch is
open, close it, but before doing so,
see that the starting resistance is in
the circuit. In case of current failure,
open the switch, return the starting
lever to the position “off” and wait
for the current, testing from time to
time by closing the switch and mov-
ing the starting lever to the first closed-
circuit position.

A complete short circuit of the field
will cause a motor to stop. Test out
for the fault, and make the repairs if
possible. A method for making the

e
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test is shown in the sketch. The am-
meter should read the same for all
coils if there is no trouble. It will
read zero if the coil is open, and a
maximum if the coil is completely
shorted. Inspect the insulation of the
binding posts and the holders. Poor
insulation, oil, dirt, or copper dust
may cause a short circuit.

The same trouble will result from a
short circuit in the armature, or com-
plete short circuit of the switch. The
same remedy is applied as in making
the repairs for the field.

Motor Runs Backward against the Brushes

This trouble will result in making
the connections the wrong way. Con-
nect up properly by referring to the
diagram sent with the motor. If a
proper diagram is not at hand, try re-
versing the connections to the brush
holders. Other changes may be made
until the proper connections are found
to rotate the armature in the right
direction, then connect up perma-
nently.

Dynamo Fails to Generate

This will occur from a reversed
residual magnetism, caused by re-
versed current in the field coils. To
correct, send a current from another
machine, or from a battery, through
the field coils in the proper direction.
The polarity may be tested with an
ordinary compass. If the connections
of the windings are not known, try one
and test; if not correct, reverse condi-
tions, try again, and test.

Should reversed connections be the
trouble, connect up properly for the
rotation desired, using the proper dia-
gram of the connections. See that the
connections for the series coils, in a
compound dynamo, are properly made,
as well as those for the shunt coils.
In case of the earth’s magnetism inter-
fering, use the same method as for re-
versed residual magnetism, which
method also is applicable where another
dynamo is in close proximity. If the
brushes are not in the proper position,
shift them until evidence of improve-
ment is given. The position of the
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brushes for the best generating power
should be clearly understood, and is
generally at, or near, the neutral point.
A too weak residual magnetism must
be treated in the same manner as re-
versed residual magnetism. A short
circuit will produce the same results,
and must be repaired as described in
previous paragraphs.

Should a lamp socket, or other part
of the line, be short-circuited, or
grounded, it may prevent the building
up of the shunt, or compound ma-
chines. Locate and remedy the fault
before closing the switch.

If the field coils should be opposed

‘to each other, reverse the connections

of one of the field coils, and make a
test. A compass should show the pole
pieces of opposite polarity. If, after
such a trial, the dynamo does not build
up, try sending a current from another
machine .through the field coils in the
proper direction. If the polarity then
does not come up in the proper direc-
tion, cross the field connections, or re-
magnetize them in the opposite direc-
tion.

The cause of the trouble may also
be an open circuit caused by a broken
wire; by a faulty connection; by
brushes not being in contact; by a
fuse having melted or broken; by an
open switch, or by an open external
circuit. Repairs are made as described,
and in the last-mentioned case make
a test with the dynamo switch open
and kept open until the repairs are
completed.

Where there is too great a load on
the dynamo and it fails to generate,
reduce the load to the pilot lamps
alone, for a shunt, or compound ma-
chine. After the dynamo comes up to
a full voltage, as shown by the pilot
lamps or voltmeter, close the other
circuits in succession and regulate the
voltage at the same time. Where
there is too much resistance in the
field regulator, or field rheostat, grad-
ually turn the regulating switch to
cut out the resistance, and watch the
pilot lamps or voltmeter when the dy-
namo comes up to the voltage, then
regulate, etc.
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General Suggestions and Precautions

Never use ice water to cool off the
bearings, as it may get into the arma-
ture and ruin it, unless it has been
made waterproof as in the case of
street-car motors. Do not shut down
because of a hot box resulting from
poor oil, dirt or grit in the bearings,
tight journals, or too great a load or
strain on the belt, until their remedies
have been proven useless. If abso-
lutely necessary to shut down, take
the belt off the pulley as soon as pos-
sible. Do not allow the shaft to
“stick” in stopping. Take the boxes,
or bearings, out and cool them off nat-
urally as soon as possible, and not in
water, as this may ruin them. When
cool, scrape, fit, polish, and clean the
shaft, and test for free turning by
hand, before belting up and starting
again,

Cleanliness about a dynamo, or mo-
tor, is imperative. Dirt, oil. or copper
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dust may prove a source of great an-
noyance or damage. Small tools, bolts,
or pieces of iron must be kept away
from a dynamo, as they may be drawn
into, or fall upon, the armature and
ruin it. Never allow loose articles
of any kind to be placed upon any por-
tion of a dynamo.

Brass, or copper, oilcans are the best
to use, as they are nonmagnetic. All
the connections must be large, clean,
and firm. Look over and tighten the
loose connections, screws, and bolts
daily.

Always keep copper brushes raised
from the commutator when the dy-
namo is at rest. Poor, cheap oil is not
economical. Use none but the best of
mineral oils, and filter new oils before
using them,

Keep cotton waste away from the
commutator; use canvas or cloth, and
a pine stick makes a good burnisher
to keep the bars clean and smooth.

A Detachable Shaft Coupling

The simple shaft coupling illustrated
was made for a combination water mo-
tor and electric-generating outfit. The

coupling is inexpensive and has the

advantage of being quickly discon-
nected. The shaft of the dynamo had
a 3g-in. tongue, and that of the water
motor an ordinary shoulder. A piece of
steel tubing was then cut to the proper
length, with the necessary slots on one
end to engage the tongue on the dy-
namo shaft. A standard taper pin held

Sleeve lh%eh of Steel Tubing Connecting a Dynamo

aft with a Water-Motor Shaft

the tubing in position. To disengage,
the taper pin is withdrawn, and the
bushing is pushed to one side.

Simple Wire Straightener

The few parts necessary to make
the illustrated wire straightener are
as follows: Two pieces of 34 by 1-in.
iron; two flat-
head machine
screws; one bolt
and nut, with a
washer to fit,
having a thick-
ness approxi-
mately equal to
the diameter of
the wire. The 14-in. pieces should be
drilled near one end to fit the bolt.
In one piece two holes should be drilled
and tapped for the machine screws,
these being set in so their heads pro-
ject an amount approximately equal
to the diameter of the wire.

To use the straightener, open out the
ends, insert the wire, and close up the
parts; then draw the wire back and
forth, holding the straightener at an
angle with the wire so one screw bears
against the top and the other against
the bottom of the wire.—Contributed
by D. C. Goff, Knoxville, Tenn.




Water-Heater Controller

The device shown in the sketch is
for automatically controlling the tem-
perature of the water in a water heater.
It consists of an iron casting, A,
screwed into the water tank at B; a
steel float, C; an adjusting nut, D, and
a gas valve, E, with an arm, F, which
is held against the nut D by the spring
G. When the arm is in a horizontal

osition the valve is closed. The cast-
ing A is filled with mercury, H.

The operation of the device is very
simple. When the water in the tank
cools, the mercury contracts, the float C
descends, and the gas valve is opened,
thus starting the fire in the burner of
the tank. When the water reaches the
required temperature the mercury ex-
pands and closes the gas valve, putting
out the fire.

The control mechanism is shown

large in proportion to the tank so that
its construction may be clearly under-
stood. Dimensions are given for its
size.—Contributed by F. B. Hays,
Houston, Tex.

Recording Telephone Calls

Having occasion to leave my studio
much of the time and my telephone
calls being so few, I decided to make

knew that a call was
made and at what time. The device
illustrated was the outcome of my ef-
forts. An old clockwork is attached
to the top of the telephone-bell case so
that a roller, attached to the hour-hand
spindle, projects over the side and
its edge is in line with the space
between one of the bells and the clap-
per. A strip of carbon paper is placed
on one side or the other of the strip
of recording paper so it will be struck
with the clapper or bell edge. The
recording paper is graduated so that
the time the call was made is also
recorded. When I go out, a strip of the
recording paper is placed in the device,
and if anyone calls, the information
recorded 1s not only convenient but
sometimes valuable.—Contributed by
R. F. Pohle, Lynn, Mass.

CUse fine emery for grinding a plug
valve in its seat.

21
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Watch Holder for Automobile

A cheap and serviceable watch holder

for automobiles can be made out of a

watch - protector

case and the

clips from a dis-

carded

bell. For this

purpose one of

the clips should

be fastened to

the back of the

case with a small

flat-head rivet, fitted in a hole drilled

through the clip and case. The two

ends of the clip may then be clamped

in a suitable place on the rim, or spokes,

of the steering wheel, and the holder

is ready for the watch. In order that

this should not be scratched, or suffer

from constant jarring, the protector

case should be lined with soft material,

such as velvet.—Contributed by E. R.
Hastings, Corinth, Vt.

The Expansion of Rails

Anyone who is observing will notice,
if walking along a railroad track in
winter, that the ends of the rails do not

meet. There will
be a space be-
tween the rails of
from 14 to 14 in.
according to the
length of the
rails, character of
the track and cli-
matic conditions. On sidetracks the
rails will often be found butting to-
gether or spaced 1 in. apart, all within
a few hundred feet. This is simply
because the tracks are unimportant and
are laid with as little expense as pos-
sible.

The rails on the main line of a trunk
road will be found equally spaced with
unending regularity. This is done on
account of the expansion of the rails in
the hot summer, for if the gap was not
provided when the steel was laid, the
heat would cause such a tremendous
end pressure that the tracks would as-
sume a grapevine appearance.

bicycle .
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Should the extreme temperatures be
10° below and 90° above zero, there
would be a range of 100°, and as steel
expands in length per inch .000006 in.
for every degree rise in temperature, a
33-ft. rail would differ .000006 X 100 X
33 X 12 = 2376 in. or almost 14 in. in
length between winter and summer. In
laying the rails, a gauge is used to
secure the proper spacing.

Combined Belt Pole and Shaft Cleaner

Instead of having one pole for plac-
ing belts on pulleys and another for
cleaning the shafting,
the two can be com-
bined in one, as illus-
trated. A block of
wood, A, which is of a
width equal to that of
the pole B, is cut to the
shape shown. A hole
is bored in the part C
to fit over the rod D in
the belt pole, and a cotter, E, keeps it
in place. Two metal strips, F, one on
each side, are fastened to the piece A
to keep it from turning sideways.
When the belt pole is to be used for
cleaning the shafting the block A is
slipped on the rod D, the cotter E is
inserted, and all is ready to clean the
shafting. It is obvious that a piece of
emery cloth, or felt, should be fastened
in the curve G, which fits the curve of
the shafting and does the cleaning.

Emergency Clamps

The holding together of several
pieces of wood for fastening with
screws or nails, or to hold them while
the glue is drying, presents but small
difficulty when suitable clamps are
available, and when these are not at
hand, then clamps of some sort must
be improvised. These are almost al-
ways of the bar-and-wedge type, and
being of a temporary nature, may be
made of scrap material around the
shop, and if they are fastened together
with screws, they are easily taken
apart without injury to the stock used.
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For gluing table tops, or similar
pieces made up of a number of narrow
strips, the type of clamp shown in Fig.
1 is best; in fact, it is the best form
of wedge clamp for any purpose, all
others being modifications of this one
or employing the same principle. Its

construction is very simple: a bar of
suitable length, with two crosspieces,
one fastened at right angles to the
edge of the bar and the other set
at an angle to match the taper of
the wedge. This taper should be
about 1 in. to the foot, and it is
well to cut the wedge before set-
ting the crosspiece. Screws will do
very nicely for fastening these cross-
pieces, if the clamps are to be used
only once or twice; but if they are to
be used a number of times, it will be
best to use glue, in some cases fur-
ther strengthened with dowels, to fas-
ten them to the bar.

To counteract the tendency of
springing up in the center when the
wedges are driven home, it is cus-
tomary to lay other pieces across the
ends and clamp them with hand
screws to the bars, but if the joints
have been well made and the wedges
are not driven too tightly, this is not
necessary. Where three clamps are
used, however, it is a good plan to re-
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verse the middle one, as this helps to
overcome the buckling tendency.

In Fig. 2 is shown a modification of
Fig. 1, which is used for light work.
This clamp is made of a single piece
of 7-in. stock. Two thin wedges
driven from opposite sides are used

instead of one, as both ends of the
clamp are cut square with the face.

These devices would appear to be
the acme of simplicity both in con-
struction and use, but simple as they
are, the lack of material for making
them may at times force one to resort
to other means for accomplishing the
work in hand. In this case a floor, or
other plane surface, is necessary, using
blocks and wedges as the clamping
means. If a baseboard, or something
equally firm, is at hand, but one set
of blocks will be required.

Some examples of this form of
clamp are illustrated. In Fig. 38 is
shown the blocks used on a floor or
bench top, and in Fig. 4 the clamping
is done against a baseboard. The
blocks can also be fastened to studs,
as shown in Fig.,5. In nailing the
blocks, in each instance allow about
14 in. to project so that they may be
easily removed with a claw hammer.
—Contributed by J. A. Shelly, Brook- _
lyn, N. Y.
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Brake for Bed of Vertical Boring Mill

A great many types of vertical boring
mills are not equipped with a brake
arrangement for stopping the rotation

Py tiinion |
£ A.O - |

Brake Attachment for Use on Old-Style Boring
Mills to Stop the Rotating Table Quickly

of the heavy bed at any point neces-
sary. With many of these machines
much time is lost while accurately cen-
tering work because of the care which
must be taken in attempting to stop
the bed at the greatest off-center por-
tion of the work on the table. Of
course, the latest machines of this type
are supplied with a device for quickly
stopping the rotation of the table, yet
many of the older, but none the less
efficient, machines are not so equipped.

The sketch illustrates the application
of a very suitable braking device for
the mill tables, which is inexpensive in
erection, and in addition to this, is of
much help to the operator of the ma-
chine. The brake shoe is of wood and
acts directly on the side surface of the
table, with sufficient leverage and fric-
tion to stop almost instantly the heavy
rotating part. The foot lever can be
curved somewhat around the lower por-
tion, or base, of the machine, to enable
the operator to get closer to the work
being centered by the needle to the
layout lines.

The body of the table can be readily
tapped for an angle iron to steady the
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top of the lever post holding the bell
crank. The device is well worth its
construction and application to the
types of vertical mills not equipped with
a special brake apparatus.

Improving an Oiling System on an
Automobile

A certain manufacturer brought out
a line of automobiles that proved to
have an unreliable oiling system. The
system consisted of a geared pump
drawing oil from the crank-case sump
and delivering it through individual
pipes to the lower end of the bore of
each cylinder in a ring-shaped reser-
voir into which the piston dipped on
the downward stroke, carrying back
with it a film of oil on the cylinder
walls.

The theory of this was fine, but in
practical use it was not so good, and
the automobiles all went bad in re-
spect of the oiling. At the manufac-
turer’s expense, necessary repairs, al-
terations, and substitutions were made
for owners, as a better oiling system
was devised. In one locality there
were several of these automobiles, and
one owner undertook to locate and
remedy the trouble. He succeeded
and passed the word along to the
others, and all of this lot were fixed
up for a nominal sum without recourse
to the factory.

As shown in the sketch, the delivery
was through four outlets arranged
around the circle of the pump gears.
Originally the outlet A served the

cylinder E; B, the cylinder F, and so
on. It was the cylinder E that gave
the most trouble; cylinder F, a e

less, and the others, no trouble at; §
It was discovered, by disconn ‘
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the pipes at the cylinder end, that the
cylinder E received little or no oil, and
increasing amounts farther back, the
cylinder H being well oiled.

The inside construction of the pump
is not shown, which is not essential.
The outlet D was nearest the source
of supply and its pipe was the short-
est, which seemed to the investigator
to be wrong. The whole piping was
changed by reversing it, so that the
outlet nearest the supply forced oil
through the longest pipe, and the out-
let farthest from the supply fed the
cylinder closest to the pump. The ar-
rangement was a complete success.

Strainer for a Water Line

To prevent any dirt from entering a
pump, I constructed a simple strainer,
: as shown in the
sketch. The body
of the straineris
made of a large
reducing tee, the
ends of the main
throughway be-
ing reduced with
bushings.

A brass-wire
screen is shaped
to fit snugly in
the bushings, so
that all water
passing out through the side outlet will
pass through the mesh. A drain valve
1s attached with a nipple to the lower
end. The drain will allow the clean-
ing of the screen for a considerable
length of time. The strainer is suita-
ble for steam, water, or air lines.—
Contributed by Geo. J. Little, Passaic,
New Jersey.

Homemade Steam Gauge

In running a small steam engine in
my shop on the first floor I found it
took a great deal of time to run down
into the basement every few minutes
and look at the gauge on the boiler.
With the aid of two chains attached
to the damper and running up through
the floor, I was able to keep the pres-
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sure uniform by means of the gauge
shown.

A U-shaped tube was filled with
mercury to within about 4 in. of the

A Mercury-Filled Tube with a Calibrated Card as
a Substitute for a Steam Gauge on Low Pressures

top, and one end was connected to the
steam pipe with a piece of rubber tub-
ing with a petcock in the line. After
fastening this to the wall with leather
straps I tacked a card underneath the
free arm and drew a line upon it at
the level of thte mercury. I then raised
the pressure in the boiler, and for
every pound on the gauge I made a
mark on the card at the new level of
the mercury. As the pressure never
exceeded 10 1b., the improvised gauge
served the purpose fully as well as an
expensive one.—Contributed by H. H.
Raymond, Newburyport, Mass.

Making Use of Broken Gouges

In almost every pattern shop one or
more broken gouges can be found. In-
stead of throwing them away they can
be made into
very useful tools.

Take a full

sweep of any

width and grind

out as many holes as desired, as shown
in the sketch, and a corner rounder will .
be had that is better than the double
ender, as it can be worked into small
places and used similar to a knife. A
large, long opening makes a fine spoke-
shave.—Contributed by S. H. Bossart,
Birmingham, Ala.
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Traveling Hooks for Smokestack
Painters

Painting high stacks is quite a
serious problem and should be done
with appliances of absolute safety. The

usual method of

placing hooks

over the top of

the stack to hold

the scaffold

makes it difficult

© to change the

" position. To

! make the chang-

' ing more easy,

one stack painter

made hooks hav-

ing rollers, one for the top edge of the

stack and the other to prevent the fric-

tion on the side, as shown. Each hook

consists of a piece of soft steel, having

dimensions as given. The rollers are

made of pipe, the smaller one 34 in.

and the larger 1% in. in diameter.

They are fitted with hardwood centers
to turn on Y%-in. pins.

Oil Gauge for an Automobile Crank
Case

Quite a few of the older types of
automobiles have their engines un-
equipped with a
suitable form of
oil gauge. A
gauge of this
kind is extremely
handy, as the
owner can
readily tell at a
glance the exact
amount of oil in
the crank case.
The float should
be made first,
and consists of a
cylindrical piece of cork, about 2 in.
in diameter and 1% in. long. A piece
of brass, or copper, tubing, a trifle
more than 14 in. in inside diameter and
11 in. long, is inserted in the center of
the cork. The float is then given two
or three coats of shellac. A steel rod,
1% in. in diameter, is fastened in the
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bottom of the crank case by means of
a plug. The float will easily slip on
the rod.

The gauge staff is made of a piece of
14-in. drill rod, the length depending
on the design of the engine. A hard-
fiber ball is attached to the lower end
of the rod, to prevent wear on the cork
and its shellac coating. The rod is
guided at the upper end by means of
another plug through which a hole is
drilled for it.

The rod is graduated as follows:
Drain the crank case and assemble the
gauge. Pour in a quart of oil and
mark the rod. This process is repeated
until the required amount of oil is
poured into the crank case. The marks
will then show in quarts the amount
within at any time.

Window Latch Made of Door Hinge

A latch, making an absolutely safe

lock for a window, can be made of an

old door hinge.

The pin is first

removed from

the hinge and, if

it fits tightly,

filed down to al-

low easy re-

moval. One half

nge is screwed to

window sash and

half to the lower

he center, so that

window is closed

the two parts of the hinge

will come together; then the pin is

replaced. It is easy to put in place and

take out.—Contributed by L. E. Tur-
ner, New York City.

Substitute for Kindling Wood

A very good kindling for fires can
be made of waste paper. To make it
more effective, wet the papers thor-
oughly and wring them out as in
wringing clothes by hand, and stack
up the twisted forms to dry. When
drgo‘tjhey are used the same as kindling
wood.

-
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Substitute for a Cornet Mute

A new, or discarded, electric globe
makes an excellent cornet mute in case
of an emergency. Procure a globe of

=

An Electric Globe Taking the Place of a Mute
in the Cornet Bell

1—1

a size to fit the cornet bell, and paste
three felt, or cork, strips on the side
of the globe evenly spaced. If pos-
sible, use a discarded globe, and re-
move the metal screw part and grind
the glass end smooth. Take out the
glass tube and filament. This will
produce a better sound, but the entire
globe can also be used with good re-
sults.—Contributed by George E.
Badger, Grays River, Wash.

Extension for a Drawing Board

All draftsmen are familiar with the
trouble of removing a drawing from
the board in order to draw arcs whose
centers are beyond the edge of the pa-
per. This can be avoided by the use
of the easily made extension shown in

Extension Arm Attached to a Drawing Board
for Drawing Arcs with a Long Trammel
the illustration. Two pieces of wood
and a small clamp costing a few cents
are all that is required. A suitable
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width for both pieces is 2 in. The
upper piece, which can be made 12 in.
long, should be a trifle less in thickness
than the drawing board at the base so
as to allow the clamp a leverage. From
the end of the clamping piece to the tip
both edges and under side are tapered
to make it lighter and have a better ap-
pearance. A hole is bored through
both pieces, after they are fastened to-
gether, for the clamp to slide in easily.
It will be seen that nothing projects
above the drawing surface except the
upper part of the clamp, and that no
difficulty will be experienced in draw-
ing radius lines with a straightedge
bearing on a pin stuck in the extension
piece at the center of the circle—Con-
tributed by Morris G. Miller, New
Rochelle, N. Y.

Steering-Gear Lever Repair

The steering-gear lever of an auto-
mobile broke a short distance above
the lower end, and as it
was impossible to secure
a new one quickly, a re-
pair was made as follows:
The portion of the lever
at the point of the break
was filed off, and a 34-in.
hole drilled in its end to
a depth of 21% in. The
ball end was also filed flat,
and a 3%-in. hole drilled
through it and counter-
sunk 14 in. on one end.

A piece of drill rod of the right length
was turned down to 34 in. on one end,
and to 5 in. on the other. The rod
was then bent to the proper shape,
after which the ball was riveted to the
84-in. end. The other end of the rod
was inserted in the upper portion of
the lever, where it was securely riveted.

In making a repair of this kind, be
sure to fit the joints tightly and rivet
them well, as the lever is subjected to
extreme vibrations.

CA plug tap should never be started
in a hole where it is convenient to
start the thread with a taper tap.
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Measuring Head Thickness of a Gaso-
line-Engine Piston
The simple device illustrated is very

useful in a garage where new pistons
are being made for replacement. It

the Thickness of a Piston Head with a
late, Rule, Straightedge, and Triangle

Obtainin
Surface

consists of a surface plate, A ; a triangle,
B; a straightedge, C, and a 2-ft. rule.
The straightedge is placed across the
top of the head and the rule is inserted
in the opening to obtain the inside
measurement ; then the rule is placed
on the outside of the head for the other
measurement, the two numbers being
subtracted to get the thickness of the
head.

The triangle is inserted in the bore of
the head, and the rule is placed against
the triangle. The center line D on the
triangle is the center of the hole, as
shown.—Contributed by A. L. Ker-
baugh, Allentown, Pa.

Copper-Inlaid Work

The method herein described is suit-
able for decorating small tool and gauge
boxes, instrument cases, etc. Of course,
it is just as easy to use any metal, but
copper will be the most suitable for the
work. Transfer the design, or letter-
ing, with the use of carbon paper to
the surface where wanted and engrave
it lightly; then go over the engraved
design with glue and fill in the depres-
sions with fine copper filings, and when
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thoroughly dry, sandpaper it to a nice
smooth surface.

This method will provide a lettered
inscription or design on instrument
cases, tool boxes, and the like, in a nice,
durable, copper inlay that will some-
times outlast the article, on the case
of which it was placed.

Fitting Tight Rubber Parts

It sometimes happens that a piece of
rubber tubing must be stretched over
a nipple that is too large. Rubber is so
elastic that it offers a great deal of re-
sistance to any tightly fitting part and
makes movement well-nigh impossible.
Soap is a good lubricant, and about the
best kind to use is a glycerin soap,
which is melted up and mixed with
water. This water is the slipperiest
kind of lubricant, and when much of
such work is to be done it can be kept
on hand ready-mixed. Tubing, hose,
tires, gaskets, etc., are some of the parts
which may require such treatment.

Planing Gibs on an Angle

The sliding parts of innumerable
machines are planed tapering either 45
or 60° and fitted with an adjustable
piece, called a gib, to take up the wear.
This gib is also planed on one or both
edges to the same angle, as shown in
the illustration at A. Where large re-
pairs are made, this is a frequent ma-
chine-shop job. If a great number of
these pieces are to be planed each year,

Jig for Use on a Machine Bed to Hold Gibs for
Cutting the Angle Surface .

it will pay to have a jig for the wa
similar to the one shown at B. It
sists of a casting having a slot
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chined in its center length to the angle
of the gibs. In this slot the blank is
placed and tightened with setscrews.
Such a jig can be used on a planer,
shaper, or milling machine, as desired.
The jig may be bolted to the table of
the machine, or it can be held in a vise.
With its use the tapered side may be
cut by any of the ordinary movements
of the machine without tilting the
work or setting the cutting head over
at an angle. The time saved by its
use will soon pay for the fixture.

Unsymmetric Photo Reduction

In copying charts, maps, tabulated
sheets, etc., it is often desired to re-
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the image focused on the ground glass
C was approximately the measure de-
sired. The width of the image regis-
tered as shown by DE and it appeared
like the rectangle Fig. 2. The width
desired was that shown by DF in Figs.
1 and 2, instead of DE. The side G
of the drawing was held in its original
position and the side H swung toward
the camera, as indicated by the arrow,
until the width of the image on the
ground glass was that of DJ, the line
J being halfway of the distance EF,
the amount the image was to be nar-
rowed. This distorted the image so
that it appeared as shown in Fig. 3, the
side G remaining approximately the
desired height. An

Tilting a anin{ to Reduce Its Size More One Way Than the Other; the Operation being Done Twice
to Kliminate the Distortion Caused by the Great Difference in the Focal Plane

the page and a fold must be made in
the reduced copy when inserted as a
page opposite the description. As an
engineer photographer I was request-
ed by the head of the department to
reduce the width of a large general
drawing of a data sheet for boilers
about twice as much as the height, to
fit the page of the printed report. The
illustration shows how this was ac-
complished.

Tl!:e sheet to be copied was fastened
to a movable stand, A, Fig. 1, which
was set facing the camera and in a
vertical position for a plan view. The
distance between the camera and the
sheet was varied until the height of

stop to give depth of focus, the plate
developed, and a print made.

This print was fastened to the board
and set in front of the camera, but on
a slant with the side G closer than the
side H, or reversing the slant shown
in Fig. 1. The distance from the cam-
era was varied until the side G showed

" on the ground glass the exact height

required; then the slant was varied
until the side H showed the same
height as G, and the top and bottom
lines showed parallel, the whole ap-
pearing as in Fig. 4. A plate was ex-
posed and a print made to the desired
size—Contributed by H. M. Plaisted,
Granite City, IlL
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Pattern Gear Teeth Made Quickly
Having a hurry-up job to make a

pattern for a special, short sector rack
with 18 teeth, and as the two or three

A Sector on Which Eighteen Teeth were Placed

to Make a Pattern for a Sand Mold
plans submitted did not appeal to me
as being easily and quickly worked out,
I set about forming the teeth with an
especially prepared metal to make all
of them exactly the same size and out-
line,

This was accomplished by carefully
cutting a mold with sufficient draft in
hard wood, preparing a good gate and
vents, and fitting the cope on the nowel
with dowels so that it would register
each time the parts were clamped to-
gether.

Two holes were accurately drilled

into the cope of the mold a certain
distance apart, into which nails were
inserted so that their heads and a part
of the body would extend into the mold.

™
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The holes were of a size to make the
nails a snug fit for holding them in
place while the metal was poured.

The metal used for making the teeth
consisted of lead, 5 parts; tin, 3 parts,
and antimony, 1 part. This makes a
fine-flowing metal and very hard. After
casting the 18 teeth, which were all
alike with the points of the nails exactly
the same distance apart and projecting
equal lengths, as well as being set at
exactly the same place relative to the
width of the tooth, they were fastened
to the sector as follows: The blank was
spaced for the 18 teeth and lines drawn
on the circumference marking the place
to start the nails. It was only neces-
sary to start the nails properly and
drive them home to place each tooth
where it should be on the sector.

The metal used is very fluid at a low
temperature and can be run in wood
molds where few pieces are required,
but in making a gear with a large num-
ber of teeth, it will be found necessary
to make an iron mold, which can be
quickly cut on a shaper or milling
machine. The metal will be found
especially adapted for making small
patterns, as it is nonshrinkable—Con-
tributed by W. E. Smisor, Waterloo,
Towa.

Making Blueprints from Heavy Paper

Many times it is desired to make a
blueprint from a drawing made on
heavy paper, or Bristol board. The
main reason for wanting such a print
is usually that a copy is desired for
filing to provide a temporary reference,
or as a duplicate in case the original
is lost, in consequence of which a re-
versal from right to left is no serious
objection. If such is the case, place
the drawing in the frame with the ink
in contact with the sensitized surface
of the printing paper. This perfect
contact immediately precludes the pos-
sibility of blurring due to dispersion of
the light in passing through the thick
paper; and, to get a clear-cut reproduc-
tion, it is merely necessary to increase
the length of the exposure sufficiently
to compensate for the reduction in the
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intensity of the light due to passing
through the extra thickness.

If the drawing bears considerable
lettering and would be very inconven-
ient in a reversed form, it can.be easily
read by holding it up to the light and
viewing it from the back, or by reading
it as reflected in a mirror.

A rather interesting variation of this
method of printing that gives an un-
reversed reading, but with a less degree
of sharpness, consists in placing the
back of the sensitized paper in contact
with the inked surface of the original
and then exposing the back of the lat-
ter to the sun. In this manner the only
dispersion that occurs is that occa-
sioned by the passage of light through
the body of the blueprint paper, and
when this is of the thin mailing variety,
very good results may be secured.

Cleaning a Hardwood Finish

To clean a dirty hardwood finish, ap-
ply a coat of kerosene and let it remain
until the grime is softened, then wipe
it off. Rub with some crude petroleum
oil, then polish with felt. An old felt
hat will do, or soft, old flannel. Allow
it to stand for at least two hours, then
polish with a soft linen rag.

Homemade Motorcycle Throttle
Adjustment

Desiring to have a more suitable
form of adjustment for a throttle con-
. nection on a motorcycle engine, one
rider constructed the lever arrangement
shown in the illustrations. The mech-
anism was fastened to the gasoline tank
directly above the engine, and a pull
rod run to the butterfly valve on the
carburetor. The general arrangement
is shown in Fig. 1. An assembled
sketch of the regulating device is shown
in Fig. 2. A segment of an old magneto
drive gear was fastened with a set-
screw to the shaft A, which in turn was
fastened to the gasoline tank, as shown.
A lever, B, which freely moves on the
shaft A, is provided with a projection,
C, permanently soldered to its upper
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end. A plunger, D, slides through the
projection C and operates against the
helical spring E. The device is oper-

Fie.2
General Assembly of the Parts After They are Attached

to the Tank and Carburetor
ated as follows: The plunger D is
pulled out and at the same time the
lever B is swung around to any desired
angle, depending upon the amount of
adjustment required. The hand is then
removed from the plunger D, which,
engaging with the teeth of the gear,
locks the device and makes the adjust-

LR Ly mfﬂti% |
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Detail of Each Piece for the Construction of the
Throttle Adjustment for a Motorcycle Engine

ment permanent. A complete set of
detail sketches of the various parts is
given in Fig. 3.
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How to Make a Rubber Stamp

All that is necessary for making
rubber stamps that will give excellent
results is a few type, some plaster of

Simple Process of Makin

Rubber Stamps without
the Use of an

xpensive Outfit

paris, a strip of vulcanized rubber, and
a wood type form. The type can be
procured from any printer and comes
in almost any style. The block type
of letter is very satisfactory for all
around work, while the script type,
such as is used for calling cards, makes
a nice stamp for signatures. The plas-
ter of paris necessary can be purchased
at any drug store for a few cents. The
rubber, about 14 in. thick, can be ob-
tained from any rubber-supply house,
or the kind used for vulcanizing
patches on automobile tires can be
used. The vulcanized patching rub-
ber is probably the easiest to obtain,
as most motorists and garages keep a
supply of it on hand.

First select the style of type desired
and make a wood frame, or form, as
shown, in which to set the type. The
construction of this form is clearly
shown. If it is desired to have more
than one row of letters, the slot can be
made wide enough to accommodate the
extra rows. This form should be
rather long so that it can be used for
stamps containing many letters, as it
is an easy matter to block off the extra
length when making the short stamp.
After the form is completed, set the
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type in the slot, as shown, and brush
lightly with oil. Mix the plaster of
paris with water until it has the con-
sistency of thin cream, then pour into
the form and allow it to set. After
hardening, remove it from the form,
and a die will be had from which to
make the rubber stamp. Cut a piece
of rubber large enough for the stamp
and place the plaster die and rubber
in a screw clamp, as shown in the
sketch. Apply enough heat to soften
the rubber and tighten the clamp so
as to force the rubber into the depres-
sions in the die. Allow the rubber to
become thoroughly cooled before re-
moving the clamp. The pressure can
be applied by weights set on the wood
block, if a clamp or a vise is not at
hand. After the rubber is removed,
trim and glue it to a block of wood and
the stamp is complete. Very satis-
factory rubber stamps can be produced
by this method if proper care is taken.
—~Contributed by Arthur Steed, Swiss-
vale, Pa.

Holding Gear Shaft of an Automobile
in Place

In taking the gear box of an automo-
bile apart, it was found that the coun-
tershaft had been pushed to one side,
due probably to the side thrusts when
the gears were shifted and meshed. To
avoid this it was necessary to hold the
shaft in place at its ends. The repair
was made as follows: Two special

-

The Screw Heads Resting against the Ends of
the Shaft Prevent It from Moving Endways
screws were turned from a good quality
of drill rod with large heads, 34 in, in
diameter and 14 in. long. The threaded
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end of each was 8 in. long and 4. in.
in diameter. A slot was provided at
the threaded end. The large ends of
these screws were then hardened and
ground flat, and inserted into the ball
bearings with the heads on the inside,
as shown. Then they were adjusted
by means of a screwdriver on the out-
side. The shaft was held between the
two screws without end movement.

An Automatic Siphon to Drain Basins
below Sewer Level

A number of large water pumps
were necessarily located below the sur-
face of the ground and also lower than
the sewer-pipe levels of the shop. A
drain basin, of course, was left in the
flooring of the pump cellar, which was
emptied by a siphon lifting the water
up into the sewer some distance above
it. When the basin filled with water
the siphon was set in action by the
engineer. On one or two occasions the
basin ran over and flooded the cellar.
An automatic siphon, as shown in the
illustration, was put in which made it
impossible to flood the cellar.

The construction of the siphon is
simple, and it is easily put into opera-
tion. The globe valve furnishing the
steam for starting the siphon was re-
moved, and the threads bored out of
the bonnet and turned off from the
stem. This did not interfere with the
function of the stuffing box on the
valve stem. The body of the valve
was turned so that the stem entered
the valve on top of the disk seat, the
stem being attached to a long rod ex-
tending up to the lever on the sole-
noid magnet. The construction of the
siphon and arrangement of the globe
valve supplying steam to it is plainly
shown in the illustration. The siphon
part was left unchanged. It was made
of a 34-in. pipe_ tee, a small nozzle
being worked back into the steam pipe
through the horizontal faces of the
tee.

The solenoid was made of an old
4-in. wood packing spool wound with
No. 20 gauge insulated copper wire.
A piece of 84-in. soft iron, about 5 in.
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long, was used for the magnet core,
one end being attached to the long end
of the lever.

The make and break of the circuit

Automatic Valve-Stem Operation for Applying Steam
to a Siphon to Remove Water from Low Levels
was accomplished by the sinking and
rising of a copper-ball float, to which
was soldered a long ¥4-in. rod having
at its upper end two disks set at a dis-
tance apart equal to the depth of the

basin.

When the water in the basin accu-
mulates to a certain height, the float,
in rising with it, pushes the knife
switch in contact, forming a circuit
through the solenoid. The pull of the
magnet core on the lever bar opens
the steam valve and the siphon drains
the basin. The sinking of the float
brings the upper disk on the rod to a
point where it engages the end of the
switch crank and the weight of the
float pulls the knife switch out, break-
ing the circuit. The passage of the
steam acting on the valve disk from
the top immediately closes it tightly
to the seat of the valve, thus shutting
off the action of the siphon. The elec-
tricity in this case was supplied by a
110-volt lighting circuit.—Contributed
by F. W. Bentley, Jr., Missouri Val-
ley, Iowa.

(Ordinary thumb tacks, such as used
by draftsmen, make good fasteners for
the ironing-board cover, as they are
easily put in place and removed.
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Substitute for a Broken Swivel Nut
It being necessary to replace the

broken swivel nut of a screw clamp,
the following simple substitute was

A Pi Je Ca; J Notched and Fitted over
the Screw, Then Clinched

made: A pipe cap was secured that
fitted the ball of the screw. It was
notched to form four prongs. With
the cap fitted in place the prongs were
bent in, thereby clinching it to the
screw, and answering the purpose as
well as a regular swivel nut.—Con-
tributed by J. J. Kolar, Maywood, Ill.

Handle for Holding Light Tools for
Hammer Heads

Many times a mechanic needs a ham-
mer of a different shape than any in
the kit of tools. With a handle or hold-
ing device, as shown in the sketch, a

——

A Detachable Handle for Holdln Snnll Punches
to Use as a Hammer

nail set, a center punch, small cold
chisel, or any convenient piece of metal
or small tool, may be converted into a
hammer exactly suited for the work at
hand.—Contributed by Floyd B. Mc-
Elroy, Indianapolis, Ind.

To Make Carbon Granules for
Telephone Repairing

It is almost impossible to obtain fine
carbon granules for use in telephone
repairing, but the following method is
one that I have used with good results.
Remove the lead from a hard pencil
and cut it into pieces about &ye in.
long. Prepare two small boards, about
4 in. square, and glue a piece of fine
sandpaper to one surface of each

POPULAR MECHANICS

board. Place a few pieces of the pen-
cil lead between the sandpaper sur-
faces and roll them gently with a cir-
cular motion. When the grains have
become round and of the right size,
they can be polished by rolling be-
tween the uncovered sides of the
boards. I have found that granules
prepared in this way are superior to
some I have bought.—Contributed by
C. C. Heyder, Hansford, W. Va.

Automobile Number-Plate
Bracket

A simple and quickly made bracket
for holding the number plate of an au-
tomobile on the

front of the ra-

diator is shown

in the illustra-
tion. A piece of
fs by 1%-in.

cold-rolled steel

rod is first an-

nealed by heat-

ing it to a red
heat and then allowing it to cool slowly
in the open zir. It is then forged into
the necessary shape and size, after
which the holes for the clamping screw
and for the number plate are drilled
and tapped.

An Emergency Valve Spring

A case of missing-cylinder trouble
developed on the engine of an automo-
bile one day, and the cause was laid

to a weak and de-
fective spring on the
inlet valve. The fol-
lowing temporary re-
pair was made by
the roadside, and
the car was finally
driven back to the
garage under its own
power. A piece of
good-quality spring
steel, which had
been at one time
used on the magneto
clamp, was cut to a length of 6 in., and
two holes were drilled in it, one at




POPULAR MECHANICS

each end, of sufficient size to clear the
valve stem. This piece of steel was
then placed in position as shown, and
upon starting the engine the cylinders
all fired regularly.

Centers for a Machine Vise

Centers have many uses in machine
work and are generally a part of the
equipment on every milling machine.
Such work as cutting flutes in taps and
reamers, cutting squares and hexa-
gons, and a variety of similar work on
pieces having center holes in the ends,
can be best accomplished on centers.
If a milling machine is not a part of
the equipment, or there are no centers
at hand, very good work can be done
on the planer, or shaper, by the aid of
a vise with a pair of plain centers
added.

The sketch illustrates two pieces of
square tool steel turned to the regular
60° angle, shouldered out on the lower
side and drilled for cap screws. They
are then hardened and tempered. The
work should be carefully done and the

Centers Made of Tool Steel Fitted to Machine-Vise
aws, Then Hardened and Tempered

position on the vise jaws accurately
located so that any work done on the
centers will be true.

QBefore starting to fill a fountain pen,
or otherwise to work with ink, wet
the hands thoroughly in water, and
the ink will not enter the pores, and
it can be washed off readily.
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Substantial Stepladder Brace
The ordinary stepladder braces are

apt to become loose and cause a rickety
affair, unsafe to mount on the top step.

The Buggy-Top Joint Placed between the Stepladder
Supports to Hold Them Rigidly

One workman, having a great deal to
do on a stepladder, made a much more
substantial brace by using a buggy-top
joint, as shown. When locked in posi-
tion, it makes the parts of the ladder
very rigid—Contributed by James M.
Kane, Doylestown, Pa.

Hardening Steel without Scaling

To harden polished steel articles
without producing a scale, proceed as
follows: A mixture of equal parts of
table salt and finely ground cornmeal
is prepared, and the article to be hard-
ened 1is first dipped in water and then
into the mixture. Place in a fire, and
when hot enough to melt the particles
adhering to the surface, take it from
the fire and roll in the mixture. When
all covered, place in the fire again and
heat sufficiently for hardening. Be
sure to see that no part shows signs
of becoming dry. If such spots show
up, cover them with the mixture.

This mixture forms a coating that
keeps the air from striking the metal,
thus preventing oxidation. When

cooled in water, the coating y
comes off, leaving the surface
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Attaching Auxiliary Automobile
Springs

A touring car that had been con-
verted into a commercial vehicle had
a set of light springs which had lost

7

I KRN

UL IR0,
SRR
D il
ANRNNRRRERS

Attached to Support Part of
oad of an Automobile Body

Auxili Sprin,
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their flexibility, due to constant wear,
and it was practically impossible to
ride in the car with any comfort. The
proper solution would have been to
insert a complete set of springs, but
this being too expensive, it was de-
cided to try out a set of auxiliary heli-
cal springs.

The springs were fastened to the
frame side member, at one of its ends,
and to the front-axle center forging,
at its other end. For the upper con-
nection a bracket was forged, as
shown in sketch, at A. A 4-in. hole
was drilled in the center, after which
it was riveted to the frame side
member.

For the lower connection, a U-
shaped piece of metal was forged to fit
over the front axle, where it was held
with two bolts.

The springs were made of l%-in.
spring steel, having a 2-in. pitch
diameter with a distance of 1 in. be-
tween each coil when the spring was
without load. The ends were threaded
for nuts. The job took considerable
time, but there was a notable differ-
ence in the riding qualities.—Con-
tributed by Adolph Kline, New York

City.
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A Bronze Surface on Yellow-Brass
Castings

Yellow-brass castings may be given
a bronze surface in the following man-
ner: Mix together equal parts of sul-
phuric acid, nitric acid, and water, mix-
ing first the nitric acid and water, then
adding slowly the sulphuric acid. The
brass castings are first dipped in boil-
ing water, then into the acid solution
and back quickly into the boiling wa-
ter, after which they are thoroughly
rinsed in clean water. They are then
dried in sawdust. The castings must
be clean and free from soldering fluxes.
The surface will present the appear-
ance of gas fixtures and will remain so
indefinitely if it is given a coat of
lacquer.

Locating Water Level in a Locomotive
Glass Gauge

It is quite difficult to locate the water
level in the gauge glass of a locomotive
when on the road, as the constant
jostling of the engine keeps the water
jumping in the gauge. It happens quite
often that the fireman must look for
a considerable length of time to deter-
mine the water level. To overcome this
difficulty I inserted a light silver bead
in the gauge glass. The bead will
stay at the water level and is easily
seen.—Contributed by William Frost,
Marathon, Fla.

Oil and Waterproofing Cork Floats

To waterproof a cork float, coat it
with a rubber solution made by cutting
crude rubber into small pieces and dis-
solving it in gasoline. If it is desired
to make it proof against oil also, soak
the cork in a glue solution made of 2
oz. glue, 1% oz. glycerin, and 6 oz.
water. To keep this solution from
spoiling, add a little oil of wintergreen.

CA very effective way to prevent a
thief from taking an automobile is to
remove the timer cap from the mag-
neto.



Powdered Wax for Ballroom Floors

To make a powdered wax for a ball-
room floor, melt in benzine as much
wax—oparaffin will do—as the liquid
will take up, then stir in some talcum
powder to form a fairly stiff paste. Rub
this through a No. 1 sieve, then spread
it out thinly on trays to permit the
evaporation of the benzine. Be
careful to keep i
from a flame. Whe
mass has become p¢
fectly dry, pulveriz
it and place in tin
cans with perfor-
ated tops. Use it
by sifting the
powder on the
floor. — Contrib-
uted by A. Kelly,

Malvern, Pa.

An Emergency Eye
Dropper

The value of a sat
solution of boric a
an eye-wash is now
generally known.
small glass droppe:
which to apply th:
other eye remedies
is nearly always
broken ; and if it has
it is usually discowv
has been filling a fc
When confronted
tingency, simply B
drafting or ruling pen, and, after wiping
it clean, dip it into the solution and
with the points well separated touch
the moist eyelid, which will instantly
cause the liquid to flow in.—Con-
tributed by John D. Adams, Phoenix,
Arizona.

A Carpenter’s Tool-Chest Cart

In my carpenter work I have many
odd jobs, which makes it necessary to
call a drayman for hauling the chest of
tools each way, and this added expense
on small jobs makes them unprofitable.
To eliminate this expense I constructed
a tool-chest cart that can be easily

pushed along on a sidewalk.

wheels are set far enough forward so
that there is considerable weight on
the post at the rear when standing
still. When lifted, the handle is of
convenient height for pushing, and it
balances well on the wheels.
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It is much easier to push the cart
than to carry a few tools in a hand
box on the shoulder, and when I ar-
rive at the work I have everything I
need, including screws, brads, and nails
of various sizes.—Contributed by Sim
Goddard, Sheridan, Wyo.

A Floating Boat Landing

Where the tide rises and falls the
float shown makes a convenient land-
ing for a small boat. Four posts are
set, one at each corner of a suitable-

The Floating Platform Makes an Excellent Landing

Place for Small Boats in Tidewaters
size platform, allowing some space to
make the platform free. The structure
should be built near a dock or station-
ary high landing. Make up the plat-
form strongly and bend a loop of heavy
iron rod around each post and flatten
the ends for bolt holes. Drill two holes
in each end for bolts and fasten them
to the platform.

Steps, or a stairway, are constructed
and hinged to the dock so that the
lower end will rise and fall with the
movements of the platform.—Con-
tributed by Fred L. King, Islip, N. Y.

QWhen mounting an emery wheel, tap
it lightly to see whether it is sound or
cracked.
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Easily Made Name Plates

Brass or copper-faced name plates
for machinery, doorplates, etc., can be
made easily and cheaply as follows:
Set up the desired lettering in rubber,
or metal, type and make a plaster-of-
paris impression. Then inclose it in
a small frame the size of the desired
plate and ¥¢ in. deep. Use either cop-
per or brass filings for the facing ma-
terial. - These must be thoroughly
washed in soldering flux and allowed
to dry, after which they are well
sprinkled in the impression left by the
type.

Fuse a compound of seven parts lead
to three parts of block tin and pour it
into the open mold. When the metal
becomes a little cool, but is still soft,
press it with a flatiron, or a similar
object, to force the metal well into the
corners and to remove all air. When
cool remove carefully, trim and finish
on the face with a piece of emery cloth
laid flat on a board.

Before pouring, or before applying
the filings, the mold should be carefully
dusted with black lead. If this pre-
caution is not observed, the mold is
liable to be damaged when the casting
is removed. If only one plate is to be
made, this caution need not be con-
sidered. -

Spring Shock Absorber for Crutches

The jarring experienced when using
crutches can be greatly reduced if
spring shock absorbers, as
shown in the illustration, are
fastened at the bottom. The
device consists of a metal
tube, open at both ends, but
provided with a solid parti-
tion in the center. The
lower end contains a shock-
absorbing spring, and a
loosely fitting reciprocating
plug, to one end of which is
attached a rubber tip, while the other
end is provided with a stud, threaded
on the end for an adjusting nut. The
partition should be drilled to fit the
stud. With spring and plug in place,
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the nut should be put on, and the
spring adjusted for the desired amount
of compression. The shock absorber
can then be fastened on the crutch with
a small bolt and nut, allowing sufficient
clearance between the end of the crutch
and the top of the reciprocating plug,
so these will not strike together.—Con-
tributed by M. Morris, Toronto,
Canada.

Automatic Condensation-Discharge
Trap for Compressed-Air Tanks

Considerable difficulty was experi-
enced from water condensation in the
compressed-air tanks passing up
through the return pipes and into the
pneumatic tools that were used in the
shop. A large number of such tools
as motor drills, pneumatic hammers,
etc., were used by the men in the
erecting shop, and the presence of
water in any of these tools did not
take long in making itself known,
which caused damage to the sensitive
parts. As the condensation of water
in any like case is irregular, depend-
ing on the condition of the atmosphere
drawn by the compressors, it is hard
to keep a tank drained and free from
water at all times.

The sketch is descriptive of the
manner in which an automatic con-
densation-discharge trap for this water
was inexpensively constructed and
operated in connection with the tank
and pipe lines. An old 10-in. air
cylinder was utilized, with two heads
to fasten tightly on the top and bot-
tom. The 8-in. copper ball, or float,
pulls the valve from its seat when the
water lifts it. 'When the least amount
of air begins to escape the valve is in-
stantly drawn to its seat. The valve
seat and guide spindle worked very
nicely soldered directly on the copper
ball, or float. One of the traps was
worked in connection with the large
storage tanks and another installed at
the end of the air pipe line in the
erecting shop.

In the case mentioned the traps at
once made their value apparent, for no
further difficulty was experienced by
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the men using pneumatic tools in the
erecting shop, and also the automatic
draining of the storage tanks relieved
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Trap for Use in a Pipe Line or at a Tank to Remove
Water from Condensation

the engineer’s mind of a matter which
had previously been of no little con-
cern.—Contributed by F. W, Bentley,
Jr., Missouri Valley, Iowa.

Substitute for a Broken Automobile-
Spring Clip

A clever substitute for a broken
spring clip is shown in the illustration.
The clip broke at the point indicated
in Fig. 1, and to repair it was practi-
cally out of the question. A piece of
cold-rolled stock, 33 in. thick and 114
in. wide, was cut to the proper shape
to fit over the spring; two bolts of the
proper size and length were procured,
and the assembling was made as shown

Substitute for a U-Bolt Clip, to H

" Autoemo%!il: Spri:¢ on‘{hgoAxloeld in
in Fig. 2. The job was quickly done,
and a great deal of time saved, as it
would have taken several days to pro-
cure a new clip.
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A Tent House

By L. P. PASEWALK

THIS tent house, or sleeping bunga-

low, was the result of an urgent
need of a place for sleeping out in the
open, which would afford the advan-
tages of a house. It was built in a
convenient place in the yard on four
posts, 9 ft. long and 4 in. square.
These posts were set in the ground in
a perfect square, 10 ft. on the sides,
and to a depth of about 18 in., then
anchored with pieces of 2 by 4-in.
material nailed across their ends. Be-
fore tamping in the dirt, however, the
posts were merely set in the holes dug
for them, then the framework was
joined to the
posts.

The floor
sills were first
cut to length
to fit in be-
tween the
posts, each
being 9 ft. 4
in. long and
squared to
make a good
joint. These
were fastened
to the posts
with toenails,
and further
strength-
ened with blocks, as shown in the
ground plan. At a point 4 ft. above the
sills, pieces of 2 by 4-in. material, in the
same lengths and attached in the same
manner, were placed between the posts.

The plate for the rafters to rest on
consists of 2 by 4-in. material, set on
edge so that their outside surfaces were
flush with the outside of the posts, two
pieces being 13 ft., and two pieces, 9
ft. 4 in. long.

The rafters were cut from 2 by 4-in.
material, 6 ft. long, this length being
sufficient to cut the angles on the ends
to make the fit at the ridge. Studs
were set in at one end to provide an
opening for the door, which was mere-
ly a frame covered with canvas.

After the framework was fastened
together solidly, the dirt was tamped
into the holes about the posts.

The Tent House Has All the Comforts of a_Home and the
Advantages of Sleeping in the Open Air, Protected
from Rain and Bad

Sheathing boards were laid closely
together on the rafters and prepared-
roofing material placed on them. The
sides were covered with canvas up to
the noggin, or rail, set in 4 ft. from
the sills. An ordinary floor was laid
on the joists, set in between the sills.
The 2-ft. space above this point was
left open, except that it was covered
with screen, and an adjustable cover-
ing, operated by cords, provided a
means of closing up one or all of the
openings at will, the several cords con-
trolling one covering being operated
by one common point at a ring.

The arrange-
ment of this
covering is
shown. It was
constructed of
canvas, of a
size to fit the
opening, fast-
ened to the
lower edge of
the rail and
allowed to
hang down on
the outside.
The cords
controllingthe
coverings, or
flaps, were at-
tached to the loose end of the canvas
and run through eyeleted holes in the
plate. The cord from A runs to a ring,
then to B; from C to the ring and to D,
and so on. When the ring is drawn
down and hooked over a nail at the
bottom on the inside, the flap is pulled
up over the screened opening.

This made an excellent sleeping
place, like a tent and outside, yet it
provided a comfortable place when a
storm came up during the night.

eather

CQIf an automobile is left standing in a
garage for any length of time, raise the
axles on supports to remove the weight
from the tires. Weight flattens the
tire in one place, causing a crease in
the fabric which weakens it to some
extent.
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Support for Hose Connection between
Engine and Radiator

In certain types of automobiles the
radiator is supported at the top by the

(% "sTRI sTEEL

Supporting Bar to Take Up Vibrations of the Radiator
to Prevent Strains on the Hose Connection

rubber hose which connects the mani-
fold to the radiator. The constant

.  POPULAR MECHANICS

vibration of the radiator and its for-
ward and backward movements are
all.imparted to the rubber hose with
the result that it becomes badly warped
and twisted, and it does not take long
before the hose is useless. Trouble of
this nature can be eliminated to a great
extent by introducing a connection be-
tween the radiator and manifold so
that the latter, being made of cast iron,
will more readily stand the strains
than the rubber hose. A piece of steel is
firmly clamped to the manifold and is
in wurn connected to the radiator by
another piece of steel. Such a connec-
tion is very flexible and therefore is
capable of withstanding high strains
and vibrations.

CA shaft bearing will take only so
much oil, and it is a waste to use more.

Cableway to Procure Water for a
Mountain Lodge
The water used in my mountain

lodge was procured from a stream 50
ft. below, and not being acclimatized,

tree at the opposite side of the stream.
Two pieces of board and two old iron

ulleys were procured and fashioned
into a trolley to run on the wire. A
block and pulley was then hung to the
lower edges of the boards. A rope was
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into the stream until filled. When the
windlass is turned the pail is drawn up
until the knot strikes the pulley block,
and then it travels up the cableway
until it can be taken in by hand.—Con-
tributed by P. E. Ogilvie, Glace Bay,
Cape Breton.

Cutting Tool for Packing

To cut packing in some of the
shapes necessary for gasoline-engine
heads is quite a difficult task. The ir-
regular shape can be easily cut by
the use of two tools, made similar to
the regular cold chisel, as shown in the
illustration. The tools are forged just
like making a cold chisel, after which
the flattened edge is made rounding
on a 34-in. radius for the larger tool
and a 3 g-in. radius for the smaller, the
widths being %¢ in. and 14 in, re-
spectively.

The large one will cut out circles or
holes, of any shape, from %g¢ in. up;

5" {

% .

The Curved Edge of the Chisels Makes It Easy to
Cut a Curved Opening

and the small one from 1} in. to %4 in.
in any kind of packing.—Contributed
by John P. Kolar, Ithaca, N. Y.

A Homemade Cradle

The cradle illustrated has all the ad-
vantages of any rocker cradle, and be-
sides it is much easier for the mother
to take the baby from it while lying in
bed, as the supports run under and
cause the basket to tip toward the bed.

It is constructed of a clothes basket,
several pieces of 34-in. pipe and 2 two-
way side-outlet tees. The standards
are 38 in. long, ornamented on their
upper ends with brass bedpost balls.
The spreader is 44 in. long. Each ex-
tension for the supports is 13 in. long,
bent as shown, and fitted with a caster
on the lower end. About 614 in. from
the upper ends of the standards holes
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are drilled and hooks fastened by rivet-
ing the ends of the hook material.
These hooks hold the ends of the ropes

ﬁ

attached to the sides of the basket.
The inside of the basket is upholstered,
and the whole frame and basket is giv-
en a coat of white-enamel paint.

A Clothes Basket Swung
between Standards Made of
Gas Pipe for a Cradle

Tool for Removing Old Tin from Roofs

An effective tool for removing old tin
from roofs can be made from a piece of
steel and a 3-ft. length of 34%in. pipe.
The steel is formed into the shape of a
hook and welded to one end of the pipe,
the other end being fitted with a spade
handle. To use the tool, the roof is
marked off into strips, about 10 ft.
wide, with a chalk line, and the hook is
pulled along on the line, cutting up
the tin into large sheets ready to be
rolled up. When a soldered joint is

Tool for Cutt_ilghg' 'OII? ;l‘ai: I?emizﬁonlfe ;nto Strips So
encountered the workman strikes the
boss C with a hammer to drive the
blade through it.—Contributed by Wil-
bert Bernhardt, South Bend, Ind.
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Electric-Heating Coil for an Ordinary
Soldering Iron

"An ordinary soldering copper may be
easily converted into an electrically
heated one by placing a heating ele-
ment about the body of the iron. Proper
means, of course, must be provided for

Fie.2

A Coil of Resistance Wire Built Up about an Ordinary
Soldering Copper for Heating by Electricity

connecting the heating element to a
source of electrical energy. The size
and amount of wire for the heating ele-
ment will depend upon the degree of
heat required and the weight of iron
being heated. A soldering iron weigh-
ing about 2 1b. is a very common and
useful size, and it will be assumed that
such an iron is to be supplied with a
heating coil.

Place several thin layers of mica,
about .002 in. in thickness, around the
body of the iron, and fasten it in place
temporarily with several turns of small
wire. Procure 20 ft. of No. 26 gauge
nichrome resistance wire. Attach one
end of the resistance wire to a piece of
asbestos-insulated copper wire, of at
least No. 16 gauge and about 15 in.
long. Anchor the junction of the re-
sistance wire and copper wire to
the soldering iron a short distance
from the end nearest to the handle,
making sure they are well insulated
from the metal part of the iron.
Wind the resistance wire around the
iron, separating the various layers
from each other, to within a short
distance of the other end of the iron,
as shown in Fig. 1. Place a layer of
thin mica around the iron and wind on
another layer of the resistance wire
in the reverse direction from the first
layer. This will give a noninductive
winding, or one that can be used on
either a direct or alternating-current
circuit. Continue in this manner until

* ment can be -made.
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all the resistance wire is placed about
the iron, and then attach a piece of cop-
per wire to the outside end, just the
same as for the inside end. A layer of
mica is then placed on the outside of
the completed winding and fastened
with several turns of wire.

The iron is now ready for a trial test,
and this should be made before pro-
ceeding with the construction. Con-
nect the free ends of the two pieces of
copper wire to the terminals of a 110-
volt circuit, and allow the current to
flow through the iron for four or five
minutes. If the iron becomes too hot,
the resistance of the heating element
is not high enough. If it does not heat
up sufficiently, its resistance is too
large. To decrease the temperature,
add more resistance, and to increase
it, remove some of the wire. If either
of these changes is required, it must
be made before the iron is completed.

The mica covering will not stand
very much rough usage and a protec-
tion must be provided for it. A cover
for the mica can be made from a piece
of thin sheet iron, formed into a tube
of proper length and diameter to com-
pletely envelop the heating element
over the mica insulation. The joint
in this tube is formed by bending the
edges together. Two holes are drilled
lengthwise through the handle for the
copper wires attached to the heating
element. The free ends of these cop-
per wires are soldered to the ends of a
piece of lamp cord. If the holes in the
handle are drilled large enough, the
joints where the copper wires are at-
tached are placed within the handle.
A screw eye is fastened in the end of
the handle, into which the lamp cord
is anchored to prevent any strain com-
ing on the wires attached to the heating
element. In Fig. 2 is illustrated the
completed iron. ’

Temporary Reflector for a Headlight

New reflectors or lenses for auto-
mobiles are seldom found in stock, and
when one is broken, a lamp may be
useless for some time before replace-

For temporary
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service, cut out a disk of bright tin of
the proper diameter, insert it and hold
in place with small wedges. A bright
bottom from a nonfluid-oil pail will do
as well, if one is at hand. A prevention
is better than a cure, and barring acci-
dents, broken lenses usually are caused
by the flame being blown backward by
a leak around the door. The owner
should occasionally examine the fit of
the lamp doors and see that they are
tight.

A Grinding Gauge

A very efficient and easily made
grinding gauge for tool and gauge
grinders can be made from a piece of
machine steel, 215 in. square by 33, in.
thick. The 60° angle is for grinding or
turning lathe centers, and similar work.
The 59° angle is for drills, counter-
sinks, center drills, etc., while the 45°
angle gives the correct slope for the
chamfers on reamers and taps.

The 45° angle should be large, as
shown, so that reamers up to 2-in. may
be gauged. The surface forms a square

Gauge for Toolmakers and Grinders to Determine
the Proper Angles for Tools

and also a straightedge for showing
clearance. This tool, unlike protract-
ors, is always set and never slips.

Screen for a Motor-Truck Radiator

Radiator accidents of a serious
nature usually can be avoided by pro-
viding a protecting screen. The one
illustrated is inexpensive and is readily
attached to a truck frame in front of
the radiator. It consists of an angle-
iron frame with a screen made of strips
of metal, 34 in. wide by 3¢ in. thick.
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The entire frame is held firmly to the
truck frame by means of four braces,

A Protecting Screen Made of Steel Strips to Avoid
erious Damage to Truck Radiators

two on each side, all made of flat steel
114 in. wide and 34 in. thick.

Iron Cement for Steam Pipes

To make a permanent cement to be
used for stopping leaks in steam pipes,
where calking or plugging is impos-
sible, mix black oxide of manganese
and raw linseed oil, using enough oil
with the manganese to bring it to a
thick paste. Apply this to the pipe
joint or leak. It is best to remove
pressure from the pipe and keep it suf-
ficiently warm to absorb the oil from
the manganese. In about a day the
cement will be as hard as the pipe.

Protecting the Gas Mantle

“One fly-power” is not much force,
but when these pests make a thorough-
fare of the gas
chimney the in-
candescent man-
tle is liable to
suffer breakage
during the pro-
cession. To
avoid this, slip a
paper bag over
the chimney and
secure it at the bottom with a rubber
band. This will effectively shut out
thel flies and keep the chimney clean as
well.
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Waterproof Joint for a French Window

To make a French or swing-in win-

dow strictly waterproof, set the stool

in so that when

the window is

hung, it will pro-

ject out over the

stool about 34 in.

Make a weather

stop, % by 1 in,,

beveled on top to

shed the water,

and as long as

the window is

wide. Procure

some pieces of

14 by 1%-in. lat-

tice, about 11/ in. long, and fasten them

with nails on top of the window sill

just outside of the stool. Nail the

weather stop on top of these pieces, and

any water that gets in between it and

the window will run off the drip formed

by the V-shaped notch, or rabbet, in

the bottom of the window, down the

weather stop, and out under it. This

makes the window waterproof in any

storm.—Contributed by Bert Fish, E.
Rochester, N. Y.

Oilers for a Small Dynamo

A dynamo installed for lighting only
in an automobile had no provision for
oiling except an oil hole in each jour-

nal. The owner
neglecting the
oiling, frequent
trouble occurred
from hot bear-
ings, which fi-
nally had to be
renewed. To pre-
vent this semi-
annual expense,
a pair of self-
feeding oilers
were made as shown. The lower side
of the frame and the bushing were
drilled and tapped, and a piece of 34-
in. brass was screwed into the hole.
This piece of brass was threaded on
the projecting end and had a 7,-in.
hole drilled through it. A piece of
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T4¢-in. brass was tapped to screw on
the outside of the projecting plug and
drilled out for almost its entire length.
This gave an oil-storage space.

To carry the oil to the shaft, a piece
of belt leather was shaped to make a
sort of round pin, ¥¢ in. in diameter.
This was screwed into a light com-
pression spring which kept it con-
stantly up against the shaft and its
lower end dipped into the oil. While
the leather did not act as a wick, it
served the same purpose and carried
up sufficient oil to the shaft to keep it
well lubricated. . Filling was only nec-
essary at long intervals.

Substitutes for Staples to Hold Door
Hasps

The ordinary hasp for a door at-
tached with staples does not provide a
very secure fast-
ening when used
in  connection
with a padlock.
A much safer’
holdingdevice
than the staples
is obtained by
the use of car-
The bolts are bent, as

riage bolts.
shown, the threaded end is run through
the door, and a nut is turned on the

threaded end. The bolt cannot be
pulled out like a staple.—Contributed
by Chas. H. McElroy, Indianapolis,
Indiana.

Using Glass to Grind Glass

It is not generally known that glass
will cut glass. If a little work on
smoothing the edge of some glass ob-
ject is desired, procure a circular disk
of glass, such as a round eyeglass or
watch crystal, and mount it as follows:
Turn a wood base to fit in the chuck of
a jeweler’s, or other, lathe and fasten
the glass with the concave side against
the wood by using some shellac as a
cement. If it is properly centered and
made to revolve rapidly, the edge can
be used to grind and smooth other glass
pieces.
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Dividing Tool for Graduating Scales

A tool designed for graduating any
flat surface in any number of parts, up
to 144 in,, is shown in the illustration.
By changing the feed screw and nut to
the metric system, graduations for
these scales can also be made.

The frame consists of a length of
machine steel, 94 in. square, drilled for
the feed screw A and the guide rod B,
then tapped for 14-in. clamp screws, as
shown. The two collars C and D serve
to prevent longitudinal play, and the
latter also serves as an indicator, be-
ing divided into four equal parts, as
shown, and graduated accurately, then
marked 0, 1, 2, and 3. The feed screw
has 16 threads to the inch, so that one
turn makes the marking guide E move
146 in., while a half turn moves the
guide 14, in, and so on. The threads
on the screw should be carefully cut
and lapped to fit snugly in the threads
of the guide E. The beveled face of
the collar D being divided into four
parts, the screw may be accurately
moved quarter turns, thus spacing to
144 in., which is usually fine enough
for any scale.

While the instrument is small, it will
accurately graduate a scale, rule, or
tape of any length. In use, the sur-
face to be graduated must be cleaned
and coated with copperas, then lines
must be made with a scriber length-
wise of the scale, the first 33, in. from
the edge, the next 14 in. from the edge,
and so on. Place the work on the
frame F, and fasten it down with the
clamps G. The marking guide E is
run up to the head of the tool and set
flush with the end of the scale to be

aduated, and the tool is ready.

Give the thumbscrew H one quarter
turn, then make a clear scratch on the
prepared surface, drawing the scriber
along the side of the guide E; give the
screw H another quarter turn, and re-
peat until the whole length is marked.
This spaces the marks %44 in. When
the length of the lead screw has been
graduated, return and space a half turn
for Y. in,, and continue so until the
scale is graduated as desired.

In case of a long scale, graduate each
length at a time, setting the last grad-
uation for the first mark and repeating

Hand Tool for Accurately Marking Divisions on Scales
and Rules of Special Construction

each operation. With this tool many
novel, useful, and accurate forms of
scales may be easily made. While this
instrument will not compare with ma-
chine-made tools of the latest patterns,
or with the automatic dividing engines,
it is quite rapid and is absolutely accu-
rate—Contributed by J. B. Murphy,
Plainfield, N. J.

A Quickly Made Wrench

The illustration shows how a wrench
for a hexagonal nut can be quickly
made. A piece of ordinary tubing,
with an outside diameter equal to the
dimension across the flats of the nut
and about 5 in. long, is thoroughly an-
nealed. The nut which the wrench is
to fit is heated to a red heat, and the
tube is hammered down over it to make
the shape as shown. The nut will

1 Wrench Made of Tubing
Formed over a Nut

O While Hot, to Produce
the Proper Size

contract a little in cooling, sufficiently
to allow the wrench to slip over it
freely. Another piece of tubing is used
as a handle,



2538
Painting Wire Screen

Procure a board, about 10 in. long,

8 in. wide, and 34 in. thick, that is

slightly curved

as shown. Fasten

a piece of round

wood, ? in. in di-

ameter and 6 in.

long, to its cen-

ter on one side

for a handle.

Hold the board

under the screen

the same as holding a plasterer’s trowel

and paint on the upper side, applying

the paint quite freely. Allow the

screen to stand for a time, then brush

dry to remove the surplus paint.—Con-
tributed by J. L. Riley, Dallas, Tex.

Makeshift Grabhook for a Well Bucket

As 1 happened to lose the water
bucket from the rope in
the cistern and had no
grabhook, I managed to
get the bucket out very
easily as follows: A rope
was tied to a claw ham-
mer, as shown in the il-
lustration, which served
as a hook that was easily

assed into the bucket

ail, so the bucket could

be drawn out.—Contrib-

uted by A. Jaminet, Denver, Colorado.

Handle to Hold Setscrew While
Smoothing Head

As it was necessary to smooth down
the edges on the head of a short case-
hardened setscrew, and I found that a

file made no im-
ression on the
ardened sur-

faces, the only
other thing to

do was to use a

grinder. To fa-
cilitate holding the screws while grind-
ing I made a short handle of hard
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wood, bored a hole of sufficient size
for the threads to cut their way in, and
turned the setscrew into the hole.
This held the screw firmly so the
grinding could be done with ease.—
Contributed by James M. Kane,
Doylestown, Pa.

Protecting the Eyes When Making
Hole in Concrete Ceiling

In making some holes in a concrete

ceiling for bolts, a millwright expe-

rienced consid-

erable trouble

with particles

falling in his face

and eyes. To

protect the eyes,

a piece of cellu-

loid was slipped

over the chisel.

This did not ob-

struct the view or prevent particles

from falling to one side—Contributed
by J. J. Kolar, Maywood, Il

Waterproofing Hinge Joints on
Automobile Hoods

Automobiles of the cheaper grades,
of which there are many, never are
supplied with a
covering on the
hood hinges to
keep out the

T - rain. This
[ trouble may be
7
_L overcome by

placing a bent
strip of metal
over the hinges,
the upper part
being soldered to the top of the hood
while the lower part is bent to form a
close fit with the vertical side, but left
unsoldered to permit the opening of the
hood.

NN A

(Prestolite gas run too low for light-
ing the lamps can be revived tempo-
rarily to finish a run by heating the
tank, which releases some of the gas
from the absorbent.
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Reading Performance Curves of
Motors and Generators

It is quite essential that persons
owning, or expecting to own or have
charge of, electric motors or gener-
ators, should be sufficiently familiar
with the performance curves of the ma-
chine in use to determine its main
characteristics. ~These performance
curves tell, graphically, the whole story
of the capabilities of the machine, and
it is an easy matter for one experienced
in reading such curves, or familiar with
them, to determine these capabilities
almost at a glance.

Machines, more than ever before, are
sold on their performance character-
istics, as shown by curves, and the
prospective customer usually demands
certain characteristics of the selling
company. It is no longer possible for
the salesman merely to give the horse-
power and voltage of a motor, and ex-
pect the purchaser to make a selection
from this information alone. Charac-
teristic curves are usually demanded.
The same is true with generators.

The sketch shows the performance
curves of an 80-volt direct-current
series motor, such as is used on elec-
tric vehicles, and the complete behavior
of the motor in operation may be de-
termined from an inspection of these
curves. In this case the various curves
are all drawn with reference to the
current taken by the motor, the current
being plotted along the horizontal and
the other quantities on the vertical
lines.

The “torque” is the turning effort
of the machine measured in pounds at
a distance of 1 ft. from the center of
the shaft. The efficiency is the output
of the machine, expressed as a percent-
age of the input and abbreviated “eff.”
The “R. P. M.” is the revolutions of
the armature shaft per minute, and
“B. H. P.” is the brake horsepower.

When this motor is taking a current
of 40 amperes it is operating at a speed
of 460 revolutions per minute ; develop-
ing a torque of 37 Ib. at a radius of 1
ft.; the horsepower output is 3.25, and
the efficiency is about 77 per cent. The
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above values of speed, torque, horse-
power, and efficiency are determined
by following the vertical line corre-
sponding to 40 amperes upward until
the various curves are encountered,
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A Performance Curve of an Eighty-Volt Direct-
Current Series Motor Used on Automobiles

and then along horizontal lines from
the points of intersection to the various
vertical scales where the values can be
read. If any one of these quantities is
given, all the others may be determined
in a manner similar to that indicated
above. Thus, if a machine is operat-
ing at a speed of 400 revolutions per
minute, it will take a current of 53.5
amperes, the efficiency will be 71 per
cent, the torque will be 53 Ib. at a
radius of 1 ft., and the horsepower will
be a little less than 4.1.

The Proper Way to Place Ice
in a Refrigerator

As heat always travels to the top of
an inclosure, it does so also within the
walls of a refrigerator; hence, if a piece
of ice is not large enough to fill the ice
space, lay it in such a position that the
largest portion is at the bottom of the
cavity. This will save considerable ice
where a small quantity is used at a
time.

QThe presence of sulphur in a silver-
plating solution will cause patchy de-
posits. The sulphur comes from the
rubber used about the plating solutions.
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Proportioning Anchor Plates for
Machinery Foundations

It is frequently necessary for the
mechanic installing machinery to make
the foundation anchor plates in the
field. This is
particularly true
when an installa-
tion is in a small
town or city
where standard
anchor - plate
castings are not
available. The
following tells
how satisfactory
anchor plates
can be propor-
tioned and made
from wrought-
iron plate.

The function of an anchor plate is
to prevent the withdrawal of the
anchor bolt from the foundation, or to
anchor the holding-down bolt in the
masonry. An anchor bolt and plate in
position in a brick foundation is shown
in Fig. 1. The strains which are im-
posed upon an anchor plate are indi-
cated by the arrows. When the nut
on an anchor bolt is screwed down to
clamp the ma-
chine bedplate in
position, the
force is trans-
mitted through
the bolt to the
anchor plate and
then presses up
against the ma-
sonry in which it
is imbedded. The
total force in
pounds with
which an anchor
plate bears up-
wardly against the foundation mason-
ry is equal to the tension in pounds to
which the anchor bolt is subjected by
screwing down the nut. In proportion-
ing an anchor plate, it can be assumed
that this load is equally distributed on
the portion of the upper surface of the
anchor plate.

Fiel

Fic.2
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In proportioning the bearing area of
the anchor plate—that is, the area of
the plate that pushes, or rests, against
the masonry—the following rule should
be observed: The area, in square
inches, of the anchor plate that bears
against the foundation multiplied by
the safe compressive strength of the
material of the foundation, in pounds
per square inch, should at least equal
the tension which the bolt is capable of
sustaining. TFor example, the tensile
strength of wrought iron is about 20
times the compressive strength of
brick, hence the bearing area of a plate
resting against a brick foundation

should be at least

20 times the

cross - sectional

area of the bolt.

Observing the

foregoing rule

and referring to

the case of the

anchor plate in

question, the

area EFGH, in

Fig. 2, which

shows a top view of the anchor plate,
should be equal to at least 20 times the
area of the bolt for a brick foundation.

Obviously, in figuring the effective
area of the plate, the area of the cir-
cular surface ABCD must be sub-
tracted because this area does not bear
against the brick of the foundation.
For materials other than brick, the
ratio between the bearing area of the
plate and the cross-sectional area of
the anchor bolt will, of course, be dif-
ferent than 20 to
1. The reason for
this is that other
materials have

different com-

N AL T ERQLUAE R ’_) p r e s s i v e

. strengths than

V' brick. The com-

pressive

strengths of the

various masonry

materials can be

found in some of the many handbooks
and will not be given here.

From the description the procedure

ANCHOR

- —
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in determining the area desirable for
an anchor plate that is to be used in
any kind of masonry will be obvious.
In determining the effective bearing
area of an anchor placed in a casing,
as shown in Fig. 3, certain precautions
must be observed. For example, only
a portion of the anchor plate, indicated
by HJ and KL, is effective in pushing
against the masonry. The effective
area of the plate is greatly reduced, due
to the presence of the casing. Correc-
tions for this condition can be readily
made and the proper area of the plate
computed from the suggestions which
have been given.

The thickness of the anchor plate
must be such that it will not bend or
buckle when the bolt impresses a strain
upon it. For a rough and ready rule,
the thickness of a steel or iron-plate
anchor may be taken as equal to .4, or
possibly .5, of the diameter of the foun-
dation bolt with which it is to be used.
For example, if the foundation bolt
is 1 in. in diameter the thickness of an
anchor plate, in iron or steel, should
be at least .4 in., or possibly .55 in.
This rule is obviously a rough and
ready one, and cannot be followed in
all instances, although it will give safe
results in the average case,

@The transverse strains that are im-
posed on an anchor plate, due to un-
equal loading, may be very great. It
sometimes occurs, due to the inequali-
ties in the surfaces of bricks or stones
used in a foundation, that an anchor
plate will bear against the masonry at
~only two or three points, as shown in
Fig. 4. In such a case the load is not
uniformly distributed, and extensive
strains are therefore imposed on the
anchor plate and on the masonry. To
protect against such conditions, it is
well to so proportion anchor plates
that their factors of safety will be
ample.

QThe presence of boracic acid in a
nickelplating solution will cause the
whitening of the deposit, and also
makes it softer and eliminates the
tendency to pit.
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Attaching Steam Sterilizer to Hot-
Water Tank

If a hot-water tank be connected up
as shown, it can be used not only for
its regular service to furnish hot water,
but, by a proper manipulation of valves,

HOT WATER
COLD WATER
WATER
STEAM
STERILIZER

Obtaining Steam from a Hot-Water Boiler for Use
in a Sterilizer

will serve also as a boiler in furnishing
steam for sterilizing purposes.

To this end, the regular connection
of the stove water back to the tank
should remain unchanged except for a
tee in the drain pipe of the tank. This
tee should have its side outlet turned
vertically, so that a connection can be
made with the lower end of a boiler
water column, which should be placed
to indicate both steam and water when
about one-quarter of the tank’s capacity
is filled with steam. The upper end of
the water column connects with the
side outlet of a tee provided in the
cold-water supply line. On the regular
hot-water outlet at the top of the tank
is connected a cross fitting. To one of
its horizontal outlets is connected a
short length of pipe, provided with a
stop valve at the extreme end, for the
purpose of relieving the vacuum when
draining the tank, or permitting the
escape of air when filling it with water.
The opposite outlet of the cross is con-
nected through a stop valve, con-
veniently placed, with the sterilizer.
In order to prevent excessive pressure
caused by the generation of steam, a
safety valve must be provided, which
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should be connected in the main outlet
line so as to have no valve between it
and the tank, thereby preventing any
possibility of an explosion by carelessly
shutting off the operation of the safety
valve. The steam pressure should at
all times be indicated, and for this pur-
pose a steam gauge should be attached
to the water column through a circular
or U-loop, which is for the purpose of
retaining water at all times so the
steam cannot come in direct contact
with the gauge and injure it.

When using the heater for regular
service, the sterilizer stop valve should
first be shut off. Then the cold-water
valve can be opened to fill the tank,
the air of the tank meanwhile being
relieved by the valve at the end of the
short pipe.

In using the sterilizer in connection
with the tank, the cold-water supply
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should first be shut off. Then the
water in the tank may be drained off
until the water level shows about half-
way in the water column, the vacuum
in the tank meanwhile being relieved
by the valve at the end of the short
pipe line. When the proper level has
been obtained, the vacuum-relieving
valve should be shut off and steam may
be raised as required. Should the
amount of steam become excessive,
part of the tank water may be drained
off, and an equal amount of cold water
added; this will tend to condense the
steam and relieve the pressure. The
water level should be regulated so it
can always be seen in the gauge glass;
if it is too high, part of it should be
drained off ; if too low, an extra amount
must be added from the cold-water
supply.—Contributed by W. N. House,
Great Neck, N. Y.

To Make a Cone Clutch Engage
Smoothly

A cone clutch that cannot be made to
engage smoothly, ‘can be remedied to
some extent as follows: Make six or

STEEL WIRE
1UoINa

Pressure Buttons to Raise the Surface of a Clutch,
to Make It Take Hold Slowly

more sets of pressure springs and place
them in the clutch face, as shown. Each
set consists of a collar, A, which is
screwed into the face of the clutch; a
plunger, B, operating in the collar and
against the action of a coil spring, C,
which is held in position by means of
two pins, D. The shape and dimen-

sions of these various parts are shown
in the sketch.

The position of the clutch facing, di-
rectly above the plunger B, is raised a
trifle higher than its normal height, due
to the pressure of the spring, with the
result. that the entire surface of the
facing does not come in contact when
the clutch is engaged, and the sudden
gripping is entirely eliminated.

Etching Fluid

An excellent fluid for etching steel,
either for making a beautiful frosted
effect, or for deep etching of names
and trade-marks, is made up as fol-
lows: Mix together 14 oz. of pow-
dered table salt and 2 oz. of copper
sulphate with 14 pt. of vinegar and 40
drops of nitric acid. The parts not to
be etched are covered with paraffin or
beeswax. Deep etching or frosting is
effected by leaving the article to the
action of the fluid for a longer or
shorter time.

(It is dangerous to put a large washer
on one side and a small one on the
other of an emery wheel.



Spark Test for Steels

Br NEIL W. FRENCH

MANY times during the day, in

almost every shop, there arises
the necessity to judge accurately and
speedily the grade, or carbon content,
of a chance bit of metal. Especially
is this true where a considerable scrap
heap accumulates, from which the
workman, searching for an odd piece
to fit an emergency, could satisfy his
wants if he had some knowledge of
just what kind of iron or steel he had
in hand. For this purpose the spark
test, as charted below, is unerringly
accurate, and is always quickly avail-
able.

Of course, it must be admitted that
veterans in the service of the machine
shop many times are able to tell the
composition of a piece of metal by the
“heft” or the “feel” of it; or by some
other more or less intuitive sense
which one may acquire by long ex-
perience. Although many times in
the right, a decision by this method
cannot entirely satisfy a critical work-

man, or prove reliable in an unfamiliar
case. Furthermore, it generally falls
to the lot of the apprentice or the
unskilled helper to run to the scrap
heap for the desired piece. The judg-
ment of this person is entirely untrust-
worthy, and he should be given a sure
and definite system of selecting the
metal.

The spark test answers all the re-
quirements to a marked degree. The
variations in the sparks from the dif-
ferent metals, when held to a grind-
stone, are pronounced and easily
evident to the veriest novice with the
aid of the chart. To the man of ex-
perience, the spark test forms a pro-
lific field of study, as the appearance
of the sparks follow closely any
change in the constituents of the
metal, and with close observation, the
qualities of the iron or steel may be.
told with a high degree of exactness.

Another point in favor of the spark
test is its ready availability. Other
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The Variations in the Sparks from the Different Metals When Held to a Grindstone Are Pronounced
and Enni y Evident to the Latest Apprentice with the Aid of the Chart
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accurate and definite methods of test,
the fracture test and the chemical
analysis, involve a large expenditure
of time, and in many cases, the muti-
lation of the piece. A grindstone will

be found in any shop, and to touch a .

small portion of the sample to it re-
quires but a second, and does not dam-
age the piece, as a glance often suffices
to decide the quality of the metal.
Then, too, comes the added advantage
that the apprentice can do the job
without wasting the more valuable
time of the machinist.

Wrought iron, with its low amount
of carbon, gives a straw-colored spark,
coming off the wheel in light lines
with enlargements at certain points
where a particle of iron burns in the
air. The lines and sparks are quite
regular and quiet, and may be readily
recognized. Carbon produces the phe-
nomena which might be expected, a
miniature explosion, which sends lit-
tle white lines at right angles to the
heavier iron lines. In the case of the
high-carbon steel the carbon sparks
overcome the iron ones and the wheel
seems to send off a shower of twin-
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kling little stars, very similar to the
“flowerpot” fireworks. These explosive
particles are characteristic of carbon.

The alloy steels present quite an
array of distinguishing sparks, each
varying with the alloy. These may be
best studied with the actual known
specimens, but some of the more com-
mon alloys may be mentioned. Chro-
mium produces a chrome-yellow color,
which may be easily recognized after
once having been seen. Manganese
makes very white lines, with explo-
sions like the carbon, except that the
bursts are less in number and appar-
ently more violent. Mushet steel
shows a few dark-red lines under the
wheel. The harder steels naturally
make a shorter spark, and it requires
closer observation to become familiar
with them.

The chief advantage of this method
is its simplicity and adaptability. Each
shop is likely to carry standard quali-
ties of iron, and to chart them would
be a simple task. Then the latest
apprentice could select from the scrap
heap the blackest and dirtiest piece
of iron and quickly tell its qualities.

An Emergency Ruby Lamp for
Photographers
A railway photographer, securing

pictures of the manner in which the
engineers were placing a certain man-

A Light-Proof End Having a Piece of Red Celluloid
is Fastened over the Flash-Lamp Bull's-Eye

ufactured tiling, found that the ordi-
nary camp life provided no dark-room

facilities, which is necessary in trans-
ferring the plates and loading the plate
holders, as the exposed plates were
sent to the city for finishing. A piece
of light-proof hood canvas served the
purpose of the field dark room, but
the dark lantern was provided for in
a manner which can be applied in
many ways.

A circular piece of red celluloid,
about 1%} in. in diameter, was glued
to a strip of light-proof focusing cloth,
cut in the manner shown in the sketch.
The outer end of it had an elastic band
which was slipped over the lens of a
small electric pocket torch. The de-
vice was very useful on the field, as
plate holders could be safely loaded
and the exposed plates securely packed
at any place where views of interest
might be taken. The cap was slipped
from the end of the torch after using
it as a dark lantern, and carried in the
vest pocket.
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A Hook for Idle Belts

It is the practice in a great many
shops, where belts are thrown from
driving pulleys of main shafts to check
indefinitely the motion of the counter-
shaft for repairs, etc., to tie the belt
to the ceiling or roof at some point
near the shaft. This is, of course, to
prevent the belt from dropping on the
main shaft when thrown from the pul-
ley. If a joist, or some other means of
securing the rope, is at hand, this is
perhaps as good a way as any, but
convenient anchorage is not always
available.

The sketch shows an anchor hook,
of which several were placed along the
main-shaft pulleys in a paper mill.
When it was necessary to throw out
a set of countershafting from the main-
shaft pulley, the belt was simply
thrown over the hook, which was so
placed back of and to one side of the

Hook Fastened to an Overhead Support to Hold a
Belt Away from a Turning Shaft

main-shaft pulley as to afford a good
spread of the belt over the shaft.

The hooks are easy to bend and
fasten to joists and beams, and their
value lies in always being ready and
in place, which can be appreciated only
when trouble unexpectedly occurs in
a set of countershafting.

Card-File Guide to Advertise Rooms
for Rent

These card files are made up and
placed in drug stores of a locality for
iving information in regard to rooms
or rent, apartments, or hotels, with
description and rates, a small photo-
graph of the place, and directions how
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to reach it by car. Each card slides
on a rod and may be raised for inspec-
tion. The outside box is made of light

File Holding Cards Descriptive of Rooms, Apart-
mlenu, gr ll‘!‘gteh, and Wherg L d in the Vi 4 ity

wood just large enough to admit a
drawer for holding 5 by 8-in. cards.—
Contributed by Mrs. J. E. McLaugh-
lin, Los Angeles, Cal.

To Repair a Clutch Lever

The three operating levers on the
dry-plate clutch of a rather old type of
automobile be-
came worn So
badly that ad-
justment was
impossible. A
new set of lev-
ers could not be
procured, and a
repair was nec-
essary. A hole
was drilled and
then tapped
through the op-
erating boss
where the wear
had taken place. An ordinary round-
end setscrew with locknut was then
inserted, and as the end became worn,
it was screwed forward to maintain the
proper adjustment.

(Never use machine oil on cutting
tools, nor lard oil for lubrication.
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Fruit Racks for Display Purposes

The problem of displaying fruit as
well as keeping it in stock is some-
times a puzzle to fruit dealers, espe-

The Fronts of the Original Fruit Cases, or Boxes,

Fitted with Display Racks
cially when bad weather will not per-
mit a display in front of the store, as
is usually the custom. This compels
the dealer to use a great deal of floor
space to display the fruit well on the
inside.

A few racks, as shown in the illus-
tration, will not only take care of the
stock, but will display it as well. A
rack, fastened to the box as shown,
will permit the boxes to be set side-
ways on top of each other, thus afford-
ing a good display for the fruit as well
as taking up very little space. The
fruit can be handled much easier, and
the loss by rot will be reduced to a
minimum, as sufficient exposure to the
air is provided.

When all the fruit is removed from
a box, the rack can be removed and
fastened to another box. The end
pieces of the racks are constructed of
boards 1 in. thick, to which are fas-
tened strips of wood about one inch
apart. The strips should be about one
inch wide. These may be fastened
with nails, or mortised in the end
pieces; or they can be made adjustable
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by cutting slots in the end board large
enough for the pieces to slide in them.
In this case pins are placed through
the ends of the slats to prevent them
from slipping out—Contributed by
Harry Slosower, Pittsburgh, Pa.

Finishing Work Too High for a
Planer

A job came along to plane off one
face of several castings that were too
high to pass under the cross rail of the
planer. For various reasons it was
not advisable to lay them down and
use the vertical feed, so it became nec-
essary to do the work in some other
way. They were finally placed in
their natural upright position on the
planer bed, then an extension tool, A,
such as is used for cutting keyways
in pulleys, was put in the tool post,
but in an inverted position, as shown.
With the cross rail B raised to its
limit, this tool was just high enough
to do the cutting, and it did the work
nicely and without special outlay to
add to the cost of the work. With the
tool thus inverted, it had a tendency
to lift and slide along without cut-

Cutting Down the Upper Surfaces of Castin
’I‘oo High for l{&ulu Planer Work i

ting, because the cut caused the clapper
to lift about the center C instead of
holding it down as in using it in a
normal position. This lifting up was
prevented by the block D.—Contribu-
ted by Donald A. Hampson, Middle-
town, N. Y. .



Electric Water Heater and Time Switch

Br JOHN D. ADAMS

WHEN boiling water on the usual
electric stove or hot plate, the
current first heats the resistance wire,
then the enamel in which it is im-
bedded, and finally the outer surface
of the iron, top, bottom, and sides.
A portion of the heat is conducted
through the container into the water;
the remainder is all loss. Why not,
therefore, use the water itself as a re-
sistance and generate the heat directly
in the water and thus practically elim-
inate all these losses of conduction and
radiation?

To apply this principle in its most
convenient form, a neat little white-
enamel pail of the proper capacity
should be procured. For electrodes,
carbon suggests itself as the cheapest
and most inert conductor. With it
rust and corrosion need not be feared,
and an ample supply may be had from
the center element of a discarded dry
cell. Saw off two blocks, flatten the
bottom surfaces by rubbing them on
a smooth sheet of sandpaper, and then
round off and smooth the tops. In the
center of the bottom of each, drill a
hole with a 3¢-in. drill, and then work
the drill around at an angle so as to
widen the hole at the bottom. This
process should be continued until the
knurled nut from a dry-cell connection
can be nicely accommodated, in the
manner indicated in the sketch. The
carbon should be heated for some time
over a gas or Bunsen flame to burm
out all the impurities and chemicals.
While this is going on, the brass nut
should be tinned all over the outside
and the center plugged up tightly with
a piece of soft wood. When the car-
bon ceases to smoke or steam, place
the nut in the tapering hole and melt
enough solder to fill the remaining
space. Arrange some little fastening
to hold the nut down until set, as it
will float on the melted solder if left
alone. When cold, remove the wood
plug and clean out the threads.

Having treated both carbons in this
manner, a preliminary test should be
made to determine the proper distance

apart at which they may be best oper-
ated. Fasten them with screws to a
hard piece of rubber or fiber, allowing
about 1% in. space between them.

Connect them up with two pieces of
wire having waterproof insulation so
that they will be directly across the

Carbon_Electrodes Fastened in a Pail to Cause the
Water to Heat by Its Own Resistance
110-volt circuit, placing a five-ampere
fuse in series. Completely immerse in
water and observe the heating effect.
If not sufficiently rapid, decrease the
intervening distance to 34 in. and then
allow the water to boil before making
a further change. If the fuse is not
then blown, another reduction may be

made.

When the proper distance is deter-
mined, two holes are to be drilled in
the bottom of the enameled pail, and
to avoid chipping or cracking the en-
amel, they must be drilled in the same
manner as drilling glass, that is, with
a piece of brass or copper tubing for
a drill, which is fed with turpentine
and emery dust. To keep such a drill
from slipping around at the start, a
piece of cigar-box wood, or hard wax,
should be placed over the spot to be
drilled. To gain access to the enamel,
an ordinary drill may be used, after
which the copper tube and emery dust
are necessary.

Two large rubber washers and two
smaller ones of fiber, all indicated in
heavy lines in the sketch, are to be
made. The center holes in these
should be large enough to receive the
brass bolt from a dry cell when cov-
ered with a piece of rubber tubing for
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insulation. Having cut off two of
these bolts to the proper length, place
the electrodes and the large washers
inside the container and fasten them

Time Switch to be Used in Connection with the
Heater for Heating Shaving Water

down tightly, all as ‘indicated in the
sketch.

This water heater requires no stove,
merely a block of wood with two con-
tact plates. When the water is suffi-
ciently heated, it is only necessary to
lift it up by the bail and carry it wher-
ever required—no connecting or dis-
connecting. If it is forgotten, the water
is boiled down, and the circuit is
thereby broken and the consumption
of the current automatically ceases.

At a predetermined hour the device
illustrated turns on the light and heats
two or three quarts of water for shav-
ing. The object in having the light
turned on is to make it serve in lieu
of the disturbing alarm clock, the light
alarm being very satisfactory when
one is fairly regular in his habits.

All dimensions have been omitted,
as they are, for the greater part, either
immaterial or else must be adapted to
the size of the watch or the heating
pail. Most of the parts may be made
from such scraps of brass or copper as
usually accumulate around the experi-
menter’s bench. For the timepiece, I
used one of the standard dollar
watches, and for the actuating magnet,
a high-resistance coil taken from an
old telephone bell. The long hand is
removed from the watch and the watch
secured in place by means of three
brass fingers, which are screwed to the
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baseboard and are so shaped that they
permit the watch to be rotated in a
horizontal plane about a third of a
turn. A narrow strip of copper foil is
next arranged so as to overhang the
face of the watch and intercept the
hour hand once every 12 hours.

The coil with its iron core is then
fastened to the base block by means
of a bracket at the rear and a narrow
band in front, or in any other suitable
way that will suggest itself. The

armature consists of a small soft-iron
hlAarlr asvrAatad +A tha haca at tha lAwrae
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let up through the bottom of the base,
will make a satisfactory fuse block if a
piece of heavy mica is placed on the
wood before the nuts are screwed
down.

The method of operation is simple.
Connection is made with the watch
through one of the three fingers that
hold it in place, and as soon as the
hand makes contact with the over-
hanging strip the current passes
through the coil to the armature and
into the switch blade. The instant
the magnet coil operates, it breaks its
own circuit and the blade drops into
its contact piece below and closes the
circuit through the heater and the
lamp. The flash of alternating cur-
rent through the watch does not affect
it in any way. All connections are
indicated in the sketch and may be
readily concealed in grooves cut in the
bottom.

Bracing a Strained Running-Board
Bracket
~ The bracket supporting the running
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Jack for Unloading Lumber from Car
Doors

In unloading cars of lumber, the
boards must be slid out of the doors
no matter whether they are loaded on

trucks or on a conveyor. The sliding
of the boards is not easily accom-
plished, and in a close place a person
finds it quite difficult to shove the
rougher material over the edges of the
other boards to get them out of the
car. Where a large quantity of lum-
ber had to be taken from the cars, a
jack was made as shown for rolling
the boards out of the door.

The jack is adjustable so that it can
be set in any-width door and at any
height. It consists of two screw ends,
with right and left threads, fitted into
the threaded ends of a pipe. Another
pipe is fitted loosely over the first one
so that it will revolve freely. To keep
the revolving pipe from slipping end-
ways, nuts are turned on the ends of
the stationary pipe. It is readily seen
how this jack may be quickly fitted in
the car door to provide a moving sur-
face over which the boards are easily
pushed.—Contributed by Frank P.
Reidhaar, Connersville, Ind.

(QIn setting a pulley tighten all bolts
alike.
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Substitute for a Hook to Lower Pipe

Having some heavy pipe to lower

into a shaft to a mine, I rigged up the

device shown. It

was made of 54-

in. iron rod. The

threaded ends

were placed in

the holes in the

pipe flange, and

nuts turned on

the under side.

Locknuts could

be used to insure

greater safety in

lowering the

pipe. For very

heavy pipe, heavier material than

84-in. stock should be used. The lower-

ing rope was attached to a large ring

at the top.—Contributed by H. V.
Olson, Hibbing, Minn.

To Prevent Gas Explosions

Acetylene and other gas explosions
are sometimes caused by the flame
following the gas in the tubing back

to the generator,
or tank, and
there exploding
the stored-up
gas, causing con-
siderable dam-
age. This is
especially true
when starting a
new plant in
which there is a
proper mixture of air and gas to cause
this “back-firing.” Pure gas cannot be
exploded in a tank. In order to pre-
vent an explosion from this cause, the
device shown should be connected be-
tween the supply and the burners, as
near the generator as possible.

The tubing A is connected to the
generator and to a tube passing
through a hole in the cork of the bottle
almost to the bottom. The tube B
supplies the gas to the burners and is
connected to a short piece of brass
tubing just passing through the cork.
The holes are drilled through the cork

[N

 burners.

. the illustration.
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with a thin-walled tube that has been
sharpened from the outer edge, so as
to make the tubes fit tightly and pre-
vent the gas from escaping. The bot-
tle is filled one-third full of water; then
the cork is inserted and the tubes
squeezed in tightly, with the long tube
immersed in the water,

The gas is forced through the water
and then it follows the tube B to the
If the flame follows the tub-
ing it cannot pass the bottle, as the
water stops it and thus prevents an ex-
plosion.—Contributed by Chas. 1.
Reid, Millersburg, Pa.

Rubber-Stamp Rack

A simple and convenient rack for
supporting rubber stamps on a flat ta-
ble-top desk can be made as shown in
Two angle brackets
of metal strips,
about 14 by 14-
in. stock, are
made with one
end about 2 in.
long and the
other about 5 in.
The short ends
are drilled for
screws to attach
them to the-
lower side of the
table top. The
long ends are
drilled near the top for fastening the
stamp rack. The rack can be bought in
any suitable length from a local sta-
tionery or hardware dealer, and, after
being provided with a hole at each end,
can be attached to the upper ends of the
angle brackets with small stove bolts,
or wire. The assembled rack may then
be fastened in the place selected for it
on the table. With this arrangement,
any desired number of stamps can be
provided for—Contributed by C. Cur-
rier, Port Elgin, Canada.

CAn all-steel wheelbarrow makes a
good place for a fire on contract plumb-
ing jobs. It can be taken to the spot
where the melted lead is wanted.
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Bozxing Pressure Gauges for Shipment

It is the custom of a great many
establishments having numerous pres-
sure gauges in the various power
plants to send the gauges to a central
point, or shop, for repair and adjust-
ment. It is, of course, necessary to
properly box, or crate, them to pre-
vent damage through rough handling
in shipment, and it takes considerable
time to make boxes suitable for one or
two gauges at a time.

The sketch shows how an inexpen-
sive and permanent shipping box can
be made for the gauge, which can be
used many times, even for gauges of
varying thickness and diameter. The
round top pieces are of wood, to which
is tacked the side piece or circular
strip of tin. By packing a little ex-
celsior or waste around a small gauge
it can be sent in the same box. All
that is necessary is to bend over the

A Quickly Ig:rl;a:kli,rng“ ?:: & :::ld and Safely

tin sides and fasten them, and the
gauge is ready to ship. One or two
of these kept on hand in the plant will
be found very convenient when a
gauge suddenly requires shipment to
the central point for repairs.

Handle Lock for Secret Compartment
in Fancy Box

An ingenious opening and locking
device, made in a cover of a fancy
jewel box, is shown in the illustration.
The handle of the box constitutes the
locking device. The handle holder B
is made to turn in the secret cover, its
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under side having a brass extension
that passes under the box cover and
holds the secret cover firmly in place.

It is only necessary to press the

Smet-Compamm: cfzv,a&:un:nglaency Jewel Box
handle ends out of the holes in the
holders A and B, turn the piece B
until the lock piece clears the cover
top, then the secret cover is free to be
lifted away from the box cover.

How to Tag Bags

A quick way to tag bags is to run
the wire, or string, through an ordi-
nary sack needle, then drawing it
through the bag and tying it. This

The Sack Needle is Threaded with the Fastenings of
the Tag, Then Run through the Sack

is much easier than working it through

with the fingers.—Contributed by

Louis Wabhrer, Tiffin, O.
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Warehouse Steps for Trucks

Steps used in warehouses or places
where one floor is only a few feet
above another floor are usually bother-

The Ril:” ot; Each Step is Made Slanting with a

idth Narrower than the Tread

some, for in such a place trucks are
used to cart large objects from one
point to another. In a certain ware-
house where the steps were used as
much to walk on as for the trucks, the
owner made the rise as shown in the
sketch. The rise on each step was
made slanting so that the wheels of the
trucks would run over them.

How to Make a Gasoline Strainer

A good feature to incorporate in the
fuel system of an automobile is the plac-
ing of a gasoline strainer in the line
between the tank and the carburetor.
Those who wish to install a strainer

Gasoline Strainer Placed in a Pipe Line on an
Automobile to Catch Particles of Dirt

and are somewhat mechanically in-
clined will be enabled to construct a

s
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very efficient and at the same time in-
expensive one by the following de-
scription:

The body consists of a piece of brass,
or bronze, pipe, threaded at both ends
and provided with a closing plate, A,
at either end. These end pieces are
ordinary pipe caps and are provided
with collars, B, which are soldered to
them.. The strainer part is made
cylindrical in shape, of fine brass
screen, and has a flange at its top for
the purpose of fastening it to the top
cover to which it is soldered. The pipe
connections consist of ordinary pipe
unions. These unions are screwed into
the top and bottom caps, white lead
being placed in the threads to avoid
leakage. The complete strainer is fas-
tened to the frame side rail with a
piece of flat steel soldered to the body
and in turn bolted to the frame.

A Flexible Rubber Washer

For a washer that combines elas-
ticity with water-resisting qualities
there is nothing to
equal one cut from a
piece of automobile
tire. As it is live
rubber, it is almost
impossible to cut it
with a knife. Use a
pair of scissors to cut out the disk, and
a belt punch to cut out the screw hole.

Since the washer is very flexible
it is best to use a brass, or copper,
washer between the screw head and
the rubber, as the screw alone will not
hold it very well. If the fabric is left
on the rubber it will increase the life
of the washer.

Lubricant for Tapping Boiler Plates

Boilermakers, when tapping sheet-
steel plates, dip their taps in a solution
of white lead and lard oil, thinned to
the consistency of cream. This also
makes the best and easiest-cutting
lubricant obtainable for tapping in
machine steel.—Contributed by Joe V.
Romig, Allentown, Pa.
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Arm Flash Lamp for Repairmen

In my work at night I have often
felt the need of a helper to hold the
flash lamp while making a repair. To
use the ordinary flash lamp is very
difficult when the occasion requires
quick action. Having no helper, I
contrived to overcome the trouble by
placing the flash lamp on my left arm;
the front near my wrist, and the back
close to my elbow. With two small
bands of copper wire fastened around
each end and over my arm I can hold
the light permanently in instant readi-
ness. In this manner I have the use
of both hands and can throw the light
on any object at will while I remedy
or find the trouble.—Contributed by
Max ]J. James, Collinsville, Okla.

Adjustable Store Shelving

Retail stores, where the commodi-
ties are small and many times kept in
small boxes or packages like groceries
and hardware, can be arranged so that
the shelving is adjustable to take any
new-size package without the waste
of space, as shown in the illustration.
The stiles are scored with saw cuts at
intervals of 1 or 2 in., and where neces-
sary, they can be spaced every 15 in.
The shelving consists of galvanized
metal of about No. 16 gauge. By in-
serting the shelves in the proper saw
cuts, the sizes of the various compart-
ments can be adjusted to suit the vari-
ous packages to be stored in them.

The Thin Metal Shelves Take Up Very Little Space
between the Packages

This eliminates the waste space and
permits a great deal of material to be
stored in a small space—Contributed
by J. J. O’Brien, Buffalo, N. Y.
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To Make a Curved Rack for a Lever
In building an experimental device,

a lever was to be set in different posi-
tions much as a brake is set on an

A Toothed Quadrant,
or Rack, for a Lever
Made of a File d

automobile with a dog engaging a
toothed rack or quadrant, only in this
case the teeth were to be on the side
of the rack. This seemed rather ex-
pensive to make, as the rack had to be
12 in. long with approximately 20
teeth to the inch.

The method adopted was to heat a
14-in. file and bend it to the desired
curve. This made a rack already cut
on the edge with material of the best
quality, and the entire cost was the
price of the file. In bending, the teeth
of the file assumed a position almost
radial, as required. With the tang cut
off it made an ideal quadrant.

Spikes on Shoes for Roof Workers

A person working on a shingle roof
is much safer—in fact he can walk all
over a roof of ordinary pitch without
fear—with a three-penny shingle, or
lath, nail driven through each edge of
the shoe soles just outside of the up-
pers, and one slantingly through each
side of the heels. The points should
stick through about 33, in, or far
enough to stick into the shingles with-
out bending. When through working
on the roof, the nails can be withdrawn
without injury to the shoes.—Con-
tributed by L. M. Hodge, Wilmington,
California.

QDo not use a fine file on babbitt metal
or lead.
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A Wood Gouge

A good emergency gouge can be
made from a
piece of bicycle
tubing, as
shown in the
sketch Of
course, it will
not have the
temper of the
real gouge, but
it will hold the
edge long
enough to serve
in an emergency case. It is only nec-
essary to fit on a2 wood handle to make
it quite convenient for use.

Putting in Water or Lubricator
Glasses Easily

When putting in a new water or
lubricator glass it is a very difficult
job to get the glass through the rub-
ber packing. To make this easy, sim-
ply give the glass and rubber packing a
coat of machine oil. No matter how
tight the packing fits, the glass will
slide easily into place. This will pre-
vent breaking many glasses when put-
ting them in the fittings.—Contributed
by John P. Kolar, Ithaca, N. Y.

A Bottle Washer

A cheap bottle and glass washer for
soda fountains and bars can be made
as illustrated. A cast-iron base is

made with a tapered
hole, into which is
driven the end of the
brush handle. This
construction per-
mits easy removal
of the brush when it
is worn out. The
bottom of the base
is formed cupping
and a rubber flap is
fastened in it with a
screw. With the
hollow base and the rubber flap, the
washer can be set on the pan of the
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washing rack, and the cup-shaped rub-
ber will produce a suction that will hold
it in place without any fastening, so
that glasses and bottles can be washed
without any trouble of disturbing it.
The rubber will last for some time
and the iron base is indestructible,
while the brush may be easily renewed.

Tool to Hold Joint Edges while
Welding

In welding the seams of heavy
shells, a helper is usually necessary to
hold the seams level and apart. The

helper uses
chisel bars for
t his purpose
and he must be
on the job while
the seams are
being welded. A
small and simple
device, shown in
the sketch, saves
the time of the
helper. It holds the seam apart and
level and all the welder has to do is
to hammer it back as the welding is
advanced.

The device is very simple in con-
struction and in operation. It is made
of a 4-in. cold-rolled steel bar, about 3
in. long. Slots are milled, as shown,
leaving a strip of metal along its di-
ameter. The slots are made just large
enough so that it can be easily slipped
on the end of the shell. These slots
keep the seams from twisting and hold
them level. The strip of metal be-
tween the slots holds the seam apart.
—Contributed by George Marks, York,
Pennsylvania.

How to Preserve Reference Tables

Reference tables are very conven-
ient to use, but they soon become dirty
and torn in constant use. This may
be prevented by JI‘pping them in
lacquer. Use a shallow tray, place the
lacquer in it and lay in the prints, then
remove and hang them up to dry. This
makes the paper dirt-proof and also
toughens it.
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Cause of Water-Tank Explosion

Almost all tanks supplying water to
railway engines are so located that
they are filled by gravity. For this
reason all tanks are similarly built,
that is, with a roof, and made prac-
tically air-tight with the exception of
a vent in the shape of an overflow
pipe. In one instance, one of these
tanks was filled with the aid of a power
pump. During a cold snap the over-
flow pipe became frozen and very little
space was left for the air to escape.
The pump was started and a burst
tank was the result.

Turning a Ball in a Milling Machine

To turn a ball perfectly round is a
very difficult job for any machinist us-
ing a lathe, unless the lathe is fitted
with a special attachment designed for
the purpose. Few machinists know
that the job may be easily and accu-
rately done in a milling machine with-
out any special fixtures except to make
a simple tool to fit the fly cutter head.

Such a tool is made from a bar of
square steel having the proper dimen-
sions to fit the hole in the head, by
bending a portion at right angles to
the main body to make a cutting tool,
as shown. Place the material in the
centers so that it is held by the lugs A.
The tool is revolved in the regular way
and the ball slowly fed around in the
direction of the arrow.

A perfect ball can be turned, except-
ing the center lugs A, which can be
easily finished off by hand. The lugs
can be turned down very small by the
same tool after finishing the other part

N

A

Simple Tool for the Fly Cutter Head of a Milling
Machine to Turn Balls

of the surface. It will be readily seen
that a perfect ball can be easily turned
by this method.—Contributed by J. A.
Brearley, Washington, D. C.
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Sprag for an Automobile Truck
Considerable trouble was encoun-

tered by the owner of an automobile
delivery truck, in an extremely hilly

TO DRIVERS SEAT.
= § PLATE STEEL
|

Sprag Attached to the Rear End of an Automobile
Truck for Relieving the Brakes
country, in keeping the truck stopped
without locking the brakes. This
caused a great deal of wear and ex-
pense, and some person suggested that
a sprag should be installed. The
sketch shows the manner in which it
was attached. The sprag rod was
made of a piece of 114-in. cold-rolled
steel, and was hinged at its upper end
on a U-shaped bracket. The rise and
fall of the sprag was controlled by the
driver at the front by means of a foot

button and cable.

To Blacken Brass

Brass having surfaces that require
a dead black can be treated as follows
with good results: Heat the brass
over a fire that is clear, such as char-
coal, and do not allow the sparks to
come in contact with it, or else red
spots will appear. When the metal
becomes slightly red, dip it in nitric
acid, then heat again, but not to a red
heat. Give the surface a good rub-
bing with a bristle brush, and clean
with a cloth slightly greasy. A fairly
pefmanent dead black will be the re-
sult. : :

CWhen putting up a line or jackshaft
be sure to make a liberal allowance
expansion and contraction.
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An Emergency “Woodruff” Key

While driving over some very rough

country in a car, I had the misfortune

to shear off the

“Woodruff” key

in the drive pin-

ion. Being 30

miles from home,

this placed me in

a difficult posi-

tion. In looking

through the tools

in my kit, trying to think of some rem-

edy, my eyes fell on an open-end

wrench, and the shape of one of its

jaws gave the idea of making a key,

which I proceeded to do by cutting it

off on the dotted line. It happened to

be the right size and a good fit—Con-

tributed by Ellis Johnson, Maple
Creek, Sask.

A Grind Finish on Rivet Heads Made
with a Hammer

A quantity of brass parts were to be
put together as shown in the sketch,
the shouldered ends of the rods pass-
ing through the drilled bars and being
headed over. A hammered finish was
prohibited, and
there was not
money enough in
the job to rivet
and then finish
with a set, or to
do any hand-finishing after the ham-
mering had been done.

To do the work quickly and make
it look neat, a piece of steel was
drilled the size of the rods, to be used
for a riveting block. The face of a
hammer was then ground on a 36-
grain emery wheel just enough to
leave the marks of the wheel on the
metal. This hammer was then used
for riveting. When finishing the rivet
head, the %nal heavy blow was made
with the ground face so as to oblit-
erate all other marks and leave the
imprint of the ground surface. The
finished rivet head gave the appear-
ance of a ground surface and proved
highly satisfactory.
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An Automobile Qiler

The sketch shows an oiling device
for use in lubricating general machine
bearings which is far superior to any
methods generally employed. The
oiler cannot fail through any of the
common causes, and dirt only gives a
better seating for the ball valve. It is
readily adjusted, by turning the cup
in or out of the pillow block, to flow
any desired quantity of oil.

In construction, the bushing is re-
cessed, as shown, the recess size de-
pending on the shaft size. About 14
in. square will be
suitable for
shafts up to 4 in.
in diameter.
Traveling in this
recess is a slotted
headless screw
turned tightly in-
to a tapped hole
in the shaft.

The ball in the
cup stem does
not quite touch the shaft and is held
firmly in its seat by means of a coil
spring, as shown. In operation, the
revolving shaft carries the screw
around in the groove, the screw at each
revolution coming in contact with the
ball valve and raising it from its seat
so that a quantity of oil flows onto the
shaft. When the screw has passed the
ball, the latter is then reseated by the
spring. The spring is held in place by
a bushing tapped into the stem of the
oil cup and through a hole in which
the oil flows. As the oil reaches the
shaft, it is carried lengthways by means
of a longitudinal groove.

When it becomes necessary to re-
move the shaft, or its bushing, the oil
cup is removed first; then the shaft is
turned until the screw comes directly
under the oil hole, where it is easily
removed with a screwdriver.—Con-
tributed by J. B. Murphy, Plainfield,
New Jersey.

QPulleys should be placed far eno
apart on a shaft so that the belts
drop between them. .

‘
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To Preserve Linoleum

When oilcloth or linoleum is first
laid, apply a coating of varnish or
shellac, and it will last much longer.
In scrubbing the surface of these ma-
terials the color and design are worn
away, as well as by the usual wear of
walking on them, but the coat of var-
nish forms a protection and preserves
the colors. It is only necessary to
apply a coat of varnish from time to
time to keep them in good condition.
—Contributed by Leslie E. Turner,
New York, N. Y.

Makeshift Lamp Standard

The ability to improvise necessary
apparatus at a moment’s notice is no
small asset to the practical mechanic.
I recently observed a mechanic work-
ing under difficulties, who was sudden-
ly confronted by the necessity for an
additional light. He immediately at-
tached the extension cord to the head

of a hammer, fastened the hammer in
a large screw clamp, and supported
the light as shown, all with complete
satisfaction.—Contributed by John D.
Adams, Phoenix, Ariz.

Centering Long Bars in a Lathe

The illustration shows a very simple
form of tool for centering long bars in
a lathe. The tool is set in the tool post
of the lathe so that the bottom of the
V-shaped part is on the same plane as
the center of the lathe. In centering
both ends of a bar, say, 2 ft. long, one
end is gripped in the chuck while the
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other is set in the V-shaped notch of
the tool. When the lathe is started, it
only requires a slight adjustment of
the tool, in or out, to make the end of
A Special Lathe Tool
to Take the Place of

a Center Rest in
Centering Bars

1 T I
( ]

the bar run perfectly true. The center
drill is held in the tailstock and is fed
toward the end of the work. If there
is a number of bars of the same size
to be centered, it is only necessary to
leave the tool set, and the bars can be
centered in a great deal less time than
if a center rest were used.—Contrib-
uted by Charles Homewood, Waterloo,
Iowa.

Marking Guide Lines for Letters on
Drawings

A very simple and handy tool for
the draftsman is shown in the sketch.
Its use is for laying out guide lines
for dimension figures, notes, etc., on
drawings. The construction and use
of this tool is self-evident. The
pointed end is pressed on the paper
and the imprint makes the guide
points, correctly spaced for the three
lines. In general practice these lines
are drawn by guess, but it is just as
easy to set them off right and have all

Marker for Laying Out Guide Lines to Make Letters
and Dimension Figures Uniform on Drawings

letters uniform on all drawings. It is

especially useful for making tables or
notes where several lines are required.
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A Universal Emery-Wheel Dresser

The tool shown in the illustration is
designed for the shaping, dressing, and
duplicating of forms in the various

Dresser Adnpub‘}‘c'h?:i' tl:: g:::i‘lfolo:: mi‘l: Shaping

shapes and sizes on grinding wheels
used in a tool room. A wheel having
been formed to a special shape or
angle, may be dressed as often as nec-
essary, and the form accurately pre-
served.

The main arm A carries the black-
diamond holder B at its upper extrem-
ity, the lower end being fitted into a
hinge joint, C, on the vertical adjust-
ing rod D. A wing screw is used on
the hinge joint so that it can be
clamped in any position desired. The
bracket E holds the vertical rod D
with the wing screw F, and has a
clamping arm, G, for attaching it to
any part of the table, or grinder head,

The wing screw F holds the dia-
mond at the desired height; the arm A
and the vertical adjusting rod D, of
course, are free to turn in the main
bracket E, and when turned to the
desired position the screw is set to
hold it. The diamond is then set, and
the arm A moved in the direction
of the curved line by hand, the rear of
the diamond holder being used as a
handle.

When the diamond has been passed
back and forth across the face of the
wheel a sufficient number of times, the
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dresser is removed without changing
the screw F, and if the position is
marked on the dresser, it can be re-
placed and the wheel redressed any
number of times without changing its
form in the least.

Driving a Motorcycle without a
Carburetor

While out riding over a rough moun-
tain road I took a tumble in a deep
rut with my single-cylinder motor-
cycle. After righting myself and the
machine, I discovered that the car-
buretor was a wreck, having come in
contact with a rock in the roadway.
To push a motorcycle is a hard and
thankless job at the best, and on a very
hot day it is doubly so, therefore I
proceeded to get out of my predica-
ment in the best way possible.

What was left of the carburetor was
removed, also the hood covering the
intake valve. Then I bent the gaso-
line-feed pipe until the end projected
slightly over the end of tﬁe valve
housing. Opening the needle valve in
the tank, a small stream of gasoline
was allowed to trickle over the intake
valve, and when the motor was turned
over, it started up quickly. By adjust-
ing the needle valve in the fuel-supply
line I managed to get a fairly good
mixture. The engine ran about the
same as if the carburetor had been
intact and the throttle wide open. The
12-mile trip home was made without
trouble, although I was forced to use
the magnet cut-out occasionally to
slow the machine down around cor-
ners.—Contributed by J. Walter
Briggs, Stanfordville, N. Y.

An Alloy for Pattern Letters and
Figures

A good alloy for casting pattern let-
ters and figures, and similar small
parts, in brass, iron, or plaster molds,
is made of lead, 70 parts, and 15 parts
each of antimony and bismuth. To
make perfect work the molds should be
quite hot.



Substitute for Dynamo Oil

One night I found that I had so
little dynamo oil left that a burned-
out bearing would be the result if the
machine were run much longer. A dili-
gent search was of no avail, and noth-
ing but some kerosene could be found.
In the medicine chest there was a large
bottle of vaseline. Taking quite a bit
of this, I placed it in a tin cup and
heated it till it melted, then poured
some of the kerosene in it and allowed
it to cool. In cooling it hardened, and
by adding more kerosene, I made it the
consistency of thick cream. The oil
cups were filled with this grease, and
it gave good results.—Contributed by
E. A. Gardener, Rochester, N. Y.

A Swamp Shoe

The frame is made of narrow strips of
wood, the center piece being somewhat
wider than the others, or a trifle wider
than a shoe sole, to which a toe strap
is attached. The frame is then covered
on the under side with sheet metal.
Such a device is a boon to duck hunters

The Shoe Is Similar to a Snowshoe, and is Used to
Walk in Swamps

and others that may need to travel over

swamp land.—Contributed by J. C.

Noble, Toronto, Can.

A Counterfeit-Coin Detector

Genuine coins will not break and are
exceedingly hard to bend. Owing to
this characteristic composition it is

A Genuine Coin will Not Break, and It Is Exceedingly
Hard to Bend

easy to provide a detector to test out
the coins that appear to be counterfeit.
Such a detector can be made of a piece
of brass, 4 in. long and 8 in. square.
Cut off at each end a piece, 14 in. long
by 34 in., as shown, and drill holes for
screws to fasten it to a desk or other
convenient place. Cut five slots about
14 in. apart, 84 in. deep and a trifle wider
than the coins, for a nickel, dime, quar-
ter, half, and a dollar. To use, insert
the coin in the proper slot and press for-
ward. If the coin is a counterfeit it
will easily bend or snap in two.—Con-
tributed by Maurice Baudier, New Or-

leans, La. 'B. g i

To Open Ignition Circuit Automatic-
ally When Gas Engine Stops

Considerable difficulty is experienced
in the operation of gas engines with a
make-and-break ignition circuit in hav-
ing a run-down or discharged battery
caused by the engine stopping where
the sparking contacts are touching and
the attendant failing to open the bat-
tery circuit. It is the object of the

=9
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automatic device described to prevent
such a thing happening, and its opera-
tion, in brief, is as follows: The wiring

CORD TO SWITG-C‘

A Governor to Operate Switches in an Ignition Circuit
. When a Gas Engine Stops

of the ignition circuit is shown dia-
grammatically in Fig. 1. The two
switches A and B are single-pole pull
switches; that is, they are operated by
pulling a small chain or cord, alternate
pulls opening and closing the circuit.
The switch C is a single-blade, double-
throw type.

A special governor, similar to the one
shown in Fig. 2, serves to operate the
two switches A and B, Fig. 1. When
the governor is revolving, the V-shaped
piece D moves to the left and thus
loosens the tension on the cord con-
nected to the switches. When the
engine stops the switches are both op-
erated, so that if one was originally
closed and the other open, the switch
C will need be changed in order to
close the ignition circuit again. The
construction of the governor is not
given in detail on account of the wide
variation in requirements, but the one
illustrated will work quite satisfacto-
rily if properly constructed.

(QThe flanges, or washers, used on an
emery-wheel arbor should have a
slight concave to their face.
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Running Motorcycle with Acetylene
Gas

Gas in tanks used for lighting pur-
poses on motorcycles can be used to
advantage, in cases of emergency, to
run the motor when the gasoline gives
out. A piece of 14-in. rubber hose,
such as is used for connecting up gas
lamps, should be carried in the tool
kit, a piece about 3 ft. long being suffi-
cient. When it is necessary to use
the gas from the tank for running the
engine, disconnect the gasoline-feed
pipe from the carburetor and attach the
rubber hose from the lighting tank.
Remove the small needle valve which
is attached to the float to give the gas
a free passage. It will be necessary
to alter the air adjustment slightly.—
Contributed by A. Dane, Pottstown,
Pennsylvania.

Depth Gauge to Measure Pits in
Boiler Plates

In the inspection of boilers for con-
ditions of sheets, the discovery of pit-
ted portions is not uncommon. In re-
ports of boiler conditions, the depths
of such pits must be exactly recorded.
In making many of these report
sketches, one inspector makes use of
a very handy pocket depth gauge with
which it is possible to ascertain quick-
ly the depth of the sheet to which
the metal has been corroded. The body
of the gauge is simply a piece of 14-in.
round steel, about 34 in. long. The
thumbscrew and needle attachment are
easily fitted in drilled holes. The il-

Depth G‘i‘fe Made of a Small Rod and Wire to
easure Pits in Boiler Plates
lustration of the gauge shows its appli-

cation clearly,

Such measurements can be taken
with a scale and a piece of wire, but
wire is not always easy to find, and a
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long scale cannot be used as a
straightedge in many places. The
gauge is something easily carried in
the pocket, and can be used in almost
any place on a boiler where a sheet pit
is liable to occur.—Contributed by F.
W. Bentley, Missouri Valley, Iowa.

To Empty a Barrel Gradually

The sketch shows a labor-saving
method of emptying a barrel of pow-
dered, or granular, material where the

- emptying is to be done slowly. In-
stead of taking out the material by
scoopfuls in order to fill it gradually
into a machine hopper, for instance,
the workman quickly upends the head-
less barrel and works it over toward
the edge of the platform and the mate-
rial flows to the hopper. As the bar-
rel settles down it must be rocked

An Overturned Barrel on a Table, or Platform, will
Permit Its Contents to Run Out Slowly

slightly so as to keep the material
flowing. When empty, there is a small
amount on the platform to be scooped
into the hopper.—Contributed by J. J.
O’Brien, Buffalo, N. Y.

Lawn Cleaner and Sprinkler .

Caretakers of a large acreage sur-
rounding a capitol building found it
difficult to keep the lawn clear of leaves
that fall from the large elm trees in
autumn with the use of the ordinary
hand rake. One of the men devised a
special apparatus to serve as a rake and
sprinkler combined. This is shown in
the illustration and consists of an iron-
pipe nozzle bent to direct the stream of

water parallel with the ground. The
jet of water drives the leaves ahead of
it and clears an acre in a short time,

The Hoze Nozzle Serves a Double Purpose, That of
Sprinkling and Removing the Leaves

leaving the lawn clean and well sprin-
kled.—Contributed by B. O. Darrow,
Sacramento, Cal.

Razor Strop Made of an Old Leather
Belt

Owing to the continual stretching
and smoothing over the pulley face, a
section of an old leather belt makes an
excellent razor strop. Soak it in oil
for a time and remove the grit, then
equip it with a metal tip, fastened with
small rivets and drilled with a hole for
slipping on a swivel snap. This snap

A Piece of Old Leather Belt Fitted Up for Use as a
Razor Strop

makes it reversible. Rub polishing
rouge on the rough side for putting on
the edge, and leave the smooth side as
it is for finishing.
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Fitting Keys to Non-Take-Apart
Cylinder Locks

With a hacksaw, cut the metal on

the line A down to the rim, and bend

the small strip

back, as shown

by the dotted

lines. This will

expose the plun-

ger-pin holes.

Remove the

springs and plun-

ger pins, then

the cylinder plug

can be easily re-

moved. A key can be fitted by using

the same pins and springs. In as-

sembling, be sure that the strip of

metal, which holds the pins and springs

in place, is bent back in its original

position and soldered. A tumbler-pin

cylinder lock is burglar-proof and can-

not be picked or operated by a skeleton

key.—Contributed by William J. Tol-
son, Lyons, Iowa.

Tire Economy

Many old tire shoes are sold for old
rubber while they still have much serv-
ice in them, and some owners, who are

not economical,
buy protectors
when an old tire
could be wused
for the same
purpose. Tires
generu.lly blow
out or wear out
on the tread, or
road surface,
long before the
sides show the
slightest  abra-
sion. If the old tire, about to be sold
for junk, is cut all around, as shown
in the sketch, to remove the bead, it
forms an outer protector, or cover, that
will protect some tire already on the
car which is showing signs of failure
in the near future. By placing a bad
SEOt of the cover on a good section of
the tire two weak places will not be
in line. Two such old tires put to-
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gether will last a considerable length
of time.

To apply the cover, deflate the tire
or remove it from the rim alfogether.
The latter is the easiest way, even
though two persons are required and
a couple of tire tools. Anyone who
has applied such a cover will have no
doubt of its staying on when inflated.

Distributing Oil to Wide Milling
Cutters

When using a wide cutter on a mill-
ing machine, the ordinary single spout
from the oil
bucket  directs
the oil to only
one place on the
cutter, fre-
quently leaving
the other parts
without  suffi-
cient lubrication. To overcome this, an
oil distributor can be made from a
piece of small tubing, with holes drilled
for the desired number of spouts. One
hole should be provided in the center
to admit the spout of the oil receptacle.
The ends of the tube are plugged up
with corks, or wood, and the device is
held in place by a wire fastened to each
of its ends, and suspended from the
nozzle—Contributed by G. Jaques,
Chicago, Il

How to Mix Lime Mortar

In mixing mortar a stronger batter
will be had by adding some lime to the

. water used for making the mixture.

A mixture consisting of 3 parts of
fine sand, 4 parts of coarse sand, 1
part of old slaked lime, and some
water, will make a good mortar. The
very best, however, is made when the
lime has been slaked and buried in
the ground for some weeks, or even
months. The mixed mortar can be
buried, and it will prove fully as strong
as cement, besides being like butter
in applying it on the surface. Freshly
made mortar is short and hard to ap-
ply—Contributed by A. Kelly, Mal-
vern, Pa.

=~
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Pattern and Core Box for a Small Air
Chamber

Small air chambers of a form similar
to the one illustrated in Fig. 1 are
quickly and easily made if the half
pieces are glued up solid. Two pieces
of 2-in. stock are used for each half pat-
tern.

The stock is prepared for the lathe
in the usual way by jointing the halves
and inserting the dowels. Enough
extra stock is allowed at each end for
the screws that are to hold the halves
together. In Fig. 2 is shown the piece
for the body of the chamber, all pre-
pared for turning. It will be noticed
that the ends have been cut on the band
saw to the radii. These should be about
14 in., full, of the finished size on each
end.

The largest diameter is first turned
to size, then the neck, or smaller diame-

Fie.4

ter, is finished. The rest is then moved
to the top, or crown, end, and the spud
on the end with the screw in it is
turned to, say, 2 in. in diameter. The
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crown end is then finished to templet.
This templet is made to just clear the
end spud, and the lines for the fillet and

Drawing of an Air Chamber from Which a Pattern-
maker Forms a Pattern and a Core Box

the neck end should be laid out on it,
as it is used for finishing both ends.
The cross branch on the end is made
with the flanges gained or checked into
the prints. In Fig. 3 is shown the
method of connecting or fastening the
two parts with a lap joint. The lap is
cut into the neck about 34 in. in thick-

Main Body for the Pattern
before Turning It Up, and
Templet for a Guide in Shaping
the Ends; Manner of Attaching
the Cross-Branch End, and the
Construction of the Core Box

ness, and a recess is routed out of the
cross branch to receive it. This makes
a very strong joint, and when fastened
with glue and screws, it is not apt to
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become loose with the rapping in the
mold.

The core box, Fig. 4, is made up of
five pieces, fastened to a bottom board.
The pieces marked A are turned in
halves on a faceplate, B and C are
worked out with the core-box plane.
The piece B is fastened with glue and
screws to one of the pieces marked A,
and the large round corner is worked
off to a templet. Two pieces of stock
are fastened to the bottom board to
raise the piece C to the same level as

the other pieces.—Contributed by J. A.

Shelly, Brooklyn, N. Y.

Guide for Longitudinal Lathe Feed

An ordinary 12-in. flexible-steel scale
"fastened to the bed of a lathe makes a
good guide for the longitudinal feed.

Steel Scale Fastened to a Lathe Bed, to Provide
a Guide for the Longitudinal Feed

This is a very handy device for rough-
ing out work and is easily applied. In
my case, I have placed the scale on the
front of the bed, and the carriage passes
over it, but it can be placed on top of
the bed if desired—Contributed by
A. E. Holiday, Union City, Conn.

Metallic Effect on Clockface
Decorations

In repainting the ornaments on an
old clockface, I found that the metallic
luster shining through the color had
been secured by first laying a piece of
metal leaf, silver or gold, on the surface
and in the exact shape of the ornament.
In the case mentioned it was a sea
shell. The desired effect was secured
by glazing it lightly or heavily with
the proper colors,
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To Determine the Coloring Matter of
a Typewriter Ribbon

There are two kinds of typewriter
ribbon, one that gives an indelible
record and one that does not. The
color used for the former has a true
carbon base, while the latter is made
with aniline colors. To distinguish
the two, soak a corner, or piece, of
the ribbon in very hot alcohol, scrape
off a little of the coloring matter and
smear it on a piece of white blotting
paper. The smear will widen on the
blotting paper as the alcohol is soaked
up by it, and if this spot is colored all
the way to the edge, the color used is
aniline, that is, the ribbon is of the
cheaper grade that does not produce
an indelible record, while, if the size
of the original smear is simply sur-
rounded by an uncolored edge of wet,
it is a sure sign that the ribbon is
made with genuine carbon color. The
reason is that aniline black is dissolved
by the alcohol, while true carbon black
is not.

Lubricating Tappets on an Automobile
Engine

The existence of friction in a gaso-
line engine, or, in fact, any machine,
necessarily
means a loss of R
power, particu-
larly at such an
important point
as the valve tap-
pet. In order to
minimize t h e
friction at this
point it is well
to drill four rea-
sonably large
holes in the tap-
pet guide, a s
shown in the
sketch. This will allow the lubricat-
ing oil in the crank case to find its
way more readily to the tappets. It
is well to slightly countersink these
holes for the purpose of allowing the
oil to reach the inside of the guide
readily.

X



POPULAR MECHANICS

Making a Special-Shaped Gas Flame

Anyone who has attempted to tem-
per small tools, or bend pieces of steel,
knows how difficult it is to get a uni-
form heat without overheating. The
most satisfactory solution is to make
a special gas stove in the manner illus-
trated, which will not require much
time in the construction. Cut out a
small block of wood, 1 in. thick, and
hollow out a small channel of the
desired shape with a knife. Bore a
14-in. hole in one end and connect the
channel by means of a second hole
drilled in a vertical direction. Force a
short piece of brass tubing into the end
hole for the gas connection, and then
cut out a piece of tin or sheet metal
large enough to cover the top. Lay out
the desired curve on this in a position
directly over the curved channel in the
block. Prick, or drill, a series of pin-

A Ou Brovs Tt Erogucs L Sgreeingree e
holes in the metal along the curved
line, making the holes about 1j in.
apart, and then tack it firmly to the
block. If the gas can be arranged to
pick up a little air as it passes into
the stove, in the same manner as this
is done in the ordinary gas range, the
flame will be free from carbon.—Con-
tributed by John D. Adams, Phoenix,
Arizona.

Adjustable Fastener for Celluloid Eye
Shade

The head strap of a celluloid eye
shade is usually held with a brass paper
fastener which often breaks when no
fasteners are at hand. A much better
way is to use a very small bone or com-
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position collar button secured with an
elastic rubber washer slipped over the

head. This method admits quick ad-
justment of the shade and is not at all
clumsy.

Tool Holder for Machining Blanking
Dies

The illustration shows a holder and
tools especially designed for use in
machining blanking dies. The holder
can be adjusted to accommodate the
return stroke of the shaper and can be
used to get any desired shape by forg-
ing the proper tools.

The holder A is held firmly to the
swivel block B by means of a clamping
screw, C. The cutting tool D passes
through the hole E where it is clamped
with the screw F. Various tools, like
those shown at G, can be forged to meet
requirenients. The tools are forged
from 384-in. drill rod, and the screw C

bt ois At oy fhow S
and holder A made of machine steel.
The screw F is a stock-size, 34-16, cap
screw with a nut.—Contributed by
George F. Kuhne, E. Rutherford, N. J.
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Lifting Springs for Tool-Clamp Plates

The tool holder, or clamp plates, on
heavy lathes cause considerable trouble
by dropping down when the heavy tool

The_Coil Springs Placed on the Bolts under the Plates
Keep Them Up

is drawn out for sharpening or change
of cutting edge. The sketch shows
how a number of comparatively heavy
steel-wire springs can be utilized to
raise the strips free of the tool and hold
them up out of the way as soon as the
nuts are loosened. Much loss of time
and injury to fingers will be avoided by
the springs on any tool-holding ar-
rangement of this kind.

Preventing Flywheel from Breaking
Fastening Bolts

It happens quite frequently that the
bolts connecting the flywheel to the
crankshaft flange
shear off, due to
their carrying an
excessive strain.
To prevent
trouble of this
nature, I inserted
a small drive collar on each alternate
bolt of the six which were used. The
flywheel and crankshaft were counter-
bored, and the three collars were se-
curely pressed into them when the bolt
nuts were tightened up. In this man-
ner the three collars did the greatest
part of the work, and therefore the
bolts were relieved to a great extent.—
Contributed by Adolph Kline, New
York City.

-
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An Electric Remote-Control Switch

The remote-control switch described
will be found very serviceable when it
is desired to control electrical circuits
from one or more points that may be
quite a distance apart, or that may be in
different buildings, or on different
floors of the same building. The switch
mechanism consists of two electro-
magnets, each operating a separate
armature, and so connected that they
may be energized independently by
merely pressing one of two push but-
tons located at the points from which
it is desired to control the switch. One
of these magnets is called a closing
magnet, because its armature, when
drawn up, closes the main electrical cir-
cuit, and the other is called the open-
ing magnet, because the electrical
switch is opened when its armature is
drawn up. A sketch from which the
electrical and mechanical operation of
the switch may be understood is shown
in Fig. 1. The armatures of both mag-
nets are pivoted at one end, and a
spring is attached to each at the hinge
which tends to hold them away from
their respective cores. A V-shaped
piece of metal, A, is attached to the
free end of the armature of the closing
magnet, which serves to connect the
two springs B and C when the armature
is drawn up against the core of the
magnet. The two springs B and C form
the terminals of the electric circuit
which the switch is to control. A spe-
cially shaped piece of metal, D, is fas-
tened to the free end of the armature of
the opening magnet, which serves as a
double latch for the armature of the
closing magnet. If the armature of the
opening magnet i3 drawn up, the arma-
ture of the closing magnet will move
under the action of the spring away
from its core until the free end strikes
the end of the piece D, and the connec-
tion between the springs B and C will
be broken. When the armature of the
closing magnet is drawn over against
its core, its free end moves beyond the
bend in the piece D, the armature of
the opening magnet moves by the
spring away from its core, and the
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armature of the closing magnet is held
in its energizing position even though
there is no current through the winding
of the magnet. The springs B and C
then remain in electrical connection
until the armature of the opening mag-
net is drawn up by sending a current
through the winding of the magnet.

The current operating the magnets
may be furnished by several dry cells
connected in a common wire so that the
same cells serve for both magnets. The
connections of the pairs of push but-
tons are as shown, and there may be as
many combinations as desired. One
of the great advantages of the switch is
the ease with which the control circuits
may be installed, no greater precau-
tions being required than in the ordi-
nary bell circuit. The pair of push
buttons located at any point may be
painted, one white and the other black,
which will serve as an indication for
the control of the magnets, the dark one
representing an open circuit and the
light one the closed circuit.

The construction of the switch is as
follows: Two spools are made with iron
cores, and heads, or ends, of thin fiber
insulation, similar in form and dimen-
sions to the one shown in Fig. 2. One
end of each of these spools 1s tapped
to accommodate a 34-in. machine screw.
Wind each of these spools full of No.
26 gauge cotton-covered copper wire,
and bring the ends out through the
small holes drilled in the fiber ends. A
layer of suitable insulating material

Fe.l

Diagrammatic Arrangement of the Opening and Closing
Magnets to Control a Current at a Distance

should be placed outside of each of these
spools so as to provide a good mechani-
cal protection. Cut from sheet iron, ¥¢
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in. thick, two pieces, as shown in Fig. 3.
These pieces are to form the support
for the coils and the armatures, and at
the same time serve to complete the
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Details of the Parts for Constructing the Switch to be

Operated on a Battery Circuit
magnetic circuits of the coils and thus
increase their pulling force on the ar-
matures. In each of these pieces three
14-in. holes are drilled, as shown, and
the projections E and F bent up along
the dotted lines until they are at right .
angles to the main part of the piece.
The two small projections G and H are
to form part of the hinge for the arma-
ture, and they should be filed round to
make pins g in. in diameter.

The two springs indicated by B and
C, in Fig. 1, are made from sheet brass,
about 144 in. in thickness and cut to
the shape shown in Fig. 4. Drill two
holes in each piece, 14 in. in diameter,
for use in mounting them on a base.
There are four slots cut in each piece to
form five narrow springs. The ends of
these springs to the left of the dotted
line J are bent up on one piece, and
those on the other piece are bent down,
until they are at an angle of 45 deg. to
the main part of each piece. The ex-
tension below the dotted line K is bent
up and down, respectively, for the two
pieces.

The armatures should be cut from
sheet iron, about 14, in. thick, to the
form shown in Fig. 5. The projections
are drilled with a 1{g-in. drill. Before
completing the armatures the coils and
springs B and C must be mounted on a
suitable base, such as a piece of slate.
The location of the parts is shown in
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Fig.1. A thin piece of brass, 33 in. long
and 14 in. wide, is cut and bent to the
shape shown at A. This piece is at-
tached to the end of the armature of
the closing magnet, but is insulated
from it. A very light spring should
be attached to the ends of each of
the supports for the armatures, as
shown at L and M. The strength
and shape of these springs should
be such that they will hold the arma-
ture away from the core of the mag-
nets, regardless of the position in
which the switch may be placed. The
armature is then mounted in position
by bending the two extensions over at
right angles to the main part so that
they will fit on the two projections G
and H shown in Fig. 3.

Rivet a thin piece of sheet brass to
the free end of the armature of the
opening magnet. This piece is about
84 in. long and 14 in. wide. The arma-
ture of the opening magnet is fastened
in place by bending the two extensions
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over as in the case of the armature of
the closing magnet. The opening mag-
net is mounted in place on the base so
that its armature and the piece of brass
attached connect as previously de-
scribed.

The three small terminals O, P, and
Q are mounted on the base and the
windings connected to them as indi-
cated. The small bolts used in mount-
ing the springs B and C may serve as
terminals for the circuit which the
switch is to control. A suitable cover-
ing, preferably of metal, should be
made and fastened in position over the
switch in such a manner that it may
be easily removed. Holes are drilled
through the base near the connecting
terminals of the switch, through which
the wire may pass and thus not inter-
fere with the cover in any way. Two
additional holes are drilled through the
base, in a suitable place, through which
the mounting screws, or bolts, for the
switch may pass.

‘Tool to Remove Stock between Drilled
Holes in Dies

In making a die it is often necessary
to remove a part of the metal by drill-
ing holes close together on the line of
separation, then chiseling out the metal
between the holes. The tool illus-
trated is quite convenient for remov-
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ing this metal. It is made of tool steel
with the body a sliding fit in the holes
drilled ; then a side cutter is formed to
extend into the next hole with a cut-
ting edge on one end. It is only neces-
sary to drive the tool through the
holes.—Contributed by Chas. C. Da-
vies, Washington, D. C.

The Lost Art of Hardening Copper

The hardening of copper by the
ancients has never been proven, al-
though many statements have been
made to that effect. The supposedly
hardened copper implements are made
merely of alloys of copper and tin.
Often the lost art of hardening copper
is bewailed as a real loss to the people
of today, but the uses to which hard-
ened copper could be put are not many.
Its use for tools is only a myth, for
with the price of copper many times
that of steel no one would buy the
former even if it were as durable. Cop-
per and brass are made much harder,
or stiffer, by drawing, pressing, and
hammering. Rods, bars, and wire are

Y
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regularly listed as “soft” and “hard.”
The term hard, for copper, does not
imply a quality to be compared with
similarly designated products of the
iron and steel trade.

Quite frequently copper may be
found that is really hard, so hard that
it cannot be filed. In overhauling the
canopy switches of trolley-car switches
of the jackknife type the contact mem-
bers have been found to be as hard as
glass, sometimes for a length of 1 in.
These switches are located over the
motorman’s head and in conjunction
with fuses were, and are still, used on
the older-type cars, and smaller ones
for the same combined purposes as the
circuit breakers with which all modern
trolley cars are equipped. Seemingly,
the only way to account for the
hardened area of the contacts is that
the cars had been run with the switches
barely closed and that continued arcing
had set up a fusion that had produced
this result. In all of the cases noted,
the blades had not gone so far as to
interfere with the working of the
switches. In no case had the switches
been taken out solely for repairs to
them.

Repairing a Torque Rod on an
Automobile

A tubular torque rod on an automo-
bile was broken as shown in the sketch.
It was repaired as follows: Both sec-
tions of the broken rod were removed,
and a piece of round drill rod was
forced part way into the large portion
A, after which an additional piece of
tubing, B, was forced over the torque
rod on the outside. The other portion

Torque Rod of an_Automobile Repaired with a Rod
and Tube Riveted in Place

of the torque rod C was then forced in-
to position, and the joint made perma-
nent with four rivets,
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The Care of Lettering Brushes

Lettering brushes after being used
should be cleaned out and wrapped with

Wrapping a Paintbrush without the Use of a String,
to Keep the Hairs Straight

painters, when out of a job, wrap the
brushes in paper and put them in a pail
of oil, the paper keeping the hair
straight, and the oil preventing them
from hardening. The manner of wrap-
ping the brushes without the use of a
string or rubber band is shown in the
illustration.—Contributed by Wm. A.
Temple, Fort Dodge, Iowa.

Sealing a Box Cover Fastened with
Screws

Recently I received
packed in a pine-wood
box, the cover being se-
cured with wood screws
and the screw heads set
in a counterbore, where-
upon the depressions
had been filled with seal-
ing wax to prevent
tampering with the con-
tents. I have received a
great many valuable
guns for repairs, and
this was the first one placed in a pack-
age secured in this manner.—Contrib-
uted by M. E. Duggan, Kenosha, Wis.

a shotgun

V-
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To Store a Lead Storage Battery When
Not in Use

One of two methods is usually em-
ployed in putting a storage battery
away for the winter, one known as “dry
storage,” and the other as “wet stor-
age.” The condition of the battery and
the length of time it is to be out of
service are the principal factors govern-
ing the selection of the method to be
used. If the battery is in good condi-
tion and there is no real necessity for
dismantling it on account of needed re-
pairs, the wet storage is the preferable
method, provided the battery is not to
be out of service for more than about
twelve months. On the other hand, if
the battery is in such condition that
repairs are, or soon will be, required,
or if it is necessary to store it for more
than a year, the dry method is the
better.

The battery should be carefully ex-
amined, paying particular attention to
the condition of the plates, separators,
and the amount of sediment in the bot-
tom of the containing jars. If the plates
are found in good condition, and there
is very little sediment in the bottom
of the jars, the battery may be given an
equalizing charge, and then placed in
storage where it will be free from dust
and dirt. The equalizing charge is a
low-rate overcharge, continued until
there is no increase in specific gravity
of the electrolyte in any of the cells.
Should the gravity in any of the cells
exceed 1,300 during this charge, some
of the electrolyte should be drawn off
and distilled water added to reduce the
gravity. After the electrolyte in all the
cells has reached a constant gravity,
and no change has been noted for three
or four hours, proper corrections being
made in the gravity readings for any
change in temperature, the charge may
be considered complete. The gravity
in all the cells should then be adjusted
to a value between 1,270 and 1,280 by
removing some of the electrolyte and
adding water, or 1,300-acid, as may be
required. It often happens that only
one or two cells may require a pro-
longed charge, in which case it is al-
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ways best to disconnect them from the
others and charge them separately.

While the battery is in storage, the
loss through evaporation should be
replaced periodically by adding pure
water so that the plates are covered to
a depth of at least 14 in. About every
three or four months, the battery
should be given a charge, using half the
normal finishing rate recommended by
the makers, until the cells have gassed
continuously for at least three hours.
If any of the cells fail to gas, they
should be examined and the trouble
corrected. If the examination of the
battery indicates a poor condition of
the plates and a large amount of sedi-
ment in the bottom of the jars—it
should be at least 34 in. from the lower
edge of the plates—it must be disman-
tled and placed in dry storage as fol-
lows: First make a sketch of all the
connections and mark all terminals and
their polarity. Next remove all con-
nections between cells, and by means
of a putty knife, take off the covers.
The covers must be thoroughly cleaned
by placing them in hot water, which
will melt any of the sealing compound
adhering to them, and clean off the
acid. The hot water will soften the
covers, and these, to be kept straight,
should be placed in a pile and a weight
put on top of them.

The plates are then carefully re-
moved from the jars, and the separators
between them taken out by parting the
lower ends slightly. The separators
are then washed, dried, and tied in
bundles.

The positive and negative groups of
plates are then separated, which will
permit of a more careful examination.
When the positive plates show a great
deal of wear, they must be scrapped. If
not thrown away, all loose particles ad-
hering to them are removed with a
smooth paddle. If the active material
of the negative plates is swollen beyond
the surface of the grid, it should be
pressed back into position before the
plates dry. This can be done by plac-
ing boards of suitable thickness be-
tween the plates and clamping them in
a vise. The acid is then carefully
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poured out of the jars to keep it as clean
as possible; then the sediment in the
bottom is removed, and the jars are
thoroughly washed. The acid is kept,
to treat the negative plates. The posi-
tive groups of plates are combined in
pairs and placed in the jars, and are
then ready for the storage.

The negative groups of plates are
also placed together in pairs, put in the
remaining jars, covered with the acid
and allowed to remain about six hours.
The acid is then removed and the jars
with the plates stored.

When it is desired to put the battery
back in service, the positive and nega-
tive groups of plates are reassembled
and the separators placed between
them. Place the elements in the jars
and fill with acid of a specific gravity
of 1,250 so that the plates are covered
14 in. Connect the cells in series, and
put the battery on charge at the regular
finishing rate. After charging for a few
minutes, note the voltage of each cell
and make a record of these readings.
Each cell should record about two
volts, and those not showing this volt-
age are more than likely to be con-
nected backward, which should be rem-
edied. The cells are then closed and
the connections made permanent.

When the cells begin to gas freely,
the charging rate should be reduced to
half the normal finishing rate, or less,
if the temperature of the electrolyte
exceeds 110 deg. F. Continue the
charge until the gravity of all cells has
become constant for a continuous
period of 10 hours, but do not allow it
to exceed 1,300. After the charge is
complete, adjust the acid in the cells
to a value of 1,270 to 1,280.

A Dual Pencil for Draftsmen

For the draftsman who desires to
save time in drawing uniform parallel
lines, for lettering and other purposes,
the dual pencil shown in the illustra-
tion will be found exceedingly useful.
It is made by cutting away the sides
of two pencils until the lead is just
exposed and joining them face to face
by means of a ferrule from an old pen-

2571

holder. This ferrule should be short
so as to allow the necessary degree of
flexibility. If one is not available a
tight wrapping of string, or wire, at

Two Pencils Joined Together with Ferrule on Upper
Ends, and Sliding Wedge to Draw Parallel Lines

the top answers the purpose almost as
well. A small wood or cardboard
wedge inserted between the pencils
permits the easy adjustment of the
points by sliding it up and down.—
Contributed by Morris G. Miller, New
Rochelle, N. f’

- To Shorten the Legs of a Chair

Usually when the legs of a chair or
stool are sawn off carelessly one, or all
of them, will rest on the floor like that
shown at A. The cut should always
be made parallel with the floor and not
with the seat. To insure correctness,
place the chair on a level surface and
mark each leg all the way around with
a pencil resting on a block which is slid
around the leg, as shown at B. In this

Marking a Chair Leg so That It can be Cut O
& to Rest Lgvel on the Floor ut OF

manner a proper guide line is made for
the saw, and when cut, the leg will rest
on the floor, as shown at C.
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An Electric Foot Warmer

The hot brick, or slate slab, can be
easily supplanted by an electric stove
where electrical energy is available. It
is only necessary to procure a large

A Large Incandescent Electric Globe Constitutes the
Heating Element in the Tin-Can Body

fruit can, about 1-gal. size, and remove
both ends, being careful not to disturb
the seam where the ends of the body
are joined. This part of the can is
then pressed into an oval shape and
crosspieces of wood are fastened into
the open ends. A large-size incandes-
cent electric globe is then introduced
in this covering and fastened so it will
be in the center. This is connected to
a lamp cord with a plug at the oppo-
site end, the cord being long enough
to reach and connect with a lamp
socket.

Hook for Lifting Metal Plates

Steel plates are usually stored in a
horizontal position, and when worked
in a press, punch, or shear, they are
carried in this position. The illustra-

Hook to Grip the Edge of a Plate for Lifting It
Y with a Crane
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tion shows a hook, of which three are
used, for lifting each plate with the
crane. The opening in the hook part
will admit plates up to 34 in. in thick-
ness. A link is attached to the end of
the eccentric piece for attaching the
chain of the crane. These hooks will
grip the metal tightly and there is no

.danger of dropping the plate.—Con-

tributed by Joseph K. Long, Renovo,
Pennsylvania.

Reflecting Stage Scenes on Orchestra
Music Racks

Orchestra " leaders and players for
moving-picture shows will find it
worth while to rig up a set of mirrors
to reflect the play on the stage so that
it is not necessary to look up. If a
large mirror is placed just back of the
orchestra, and a smaller mirror set
close to the music rack, they will re-
flect the scene close to where the music
is read. The mirrors can be easily set
to reflect at the proper angle—Con-
tributed by Roy Douglas, Terre Haute,
Indiana.

An Automobile-License Holder

Almost all states require the driver
of an automobile to have a license and
to carry it at all times while driving.
If this paper is carried in the pocket
loosely it will soon become worn or
possibly lost. The best way to carry
the license is in the small holder used
for pencils. Remove the pencil, make
the license into a small roll and put
it in the holder. Fasten the chain to
the key ring, and the license will be
ever ready and clean.

Waterproofing a Waxed Finish

A waxed finish may be effectually
protected against water, or other form

. of moisture, by applying the following

coating: Zanzibar copal varnish, boiled
linseed oil, and spinits of turpentine;
six parts of each, by weight. Mix these
well together. This protective coating
will not affect the appearance of the
wax finish or change it in any way.



The Private Garage

Br JAMES STANTON

SINCE private garages are usually
built as ground-floor or one-story
structures, with practically no space
under the floor, a convenience like a
pit appears a luxury, for the expense
of digging and properly lining and pro-
tecting the walls is out of proportion to
the benefits derived from it. But such
buildings, if set on sloping ground,
offer all the possibilities of a pit with
but few shortcomings, as will be
detailed.

When, as is often the case in subur-

ban localities, the lot on which the
garage is to be built slopes from 4 to 10

ft. in the length of a building, substan- '

tial supports must be provided for the
elevated side. It may be that a base-
ment, or cellar, is excavated to the
lower level and a floor put down, or
the ground may be left in its natural
slope, but in any case the expense of

inclosing the space below the main

floor is not large, and the future will
prove it worth while. A garage so

built may have a trapdoor in the floor,
and a man standing below can work at
the under side of a motor without
stooping. An inspection lamp will
only supplement the natural light that
will come from below, and a dropped
object can be located with ease.

Such a pit does away with crawling
on the floor, lying on a creeper and
holding a light in one hand while as-
sembling two or three pieces with the
other; with the grease and litter of the
average floor, and the discomfort of
having to work in a strained position.
Moreover, inspections and adjustments
of hard-to-get-at parts are often neg-
lected when there is no pit.

An excellent example of a private
garage embodying some of the features
mentioned was found in a barn built on
a hillside, which was converted into a
garage. It was a single-story affair
and had at one side of the large room
a stairway leading to the cellar, or
basement. It was decided to utilize
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the stairs for work under the car. To
that end two windows were cut
through the wall near them, which
gave an abundance of light, and a plat-
form was built that formed a floor at
a convenient level. This platform was
strongly constructed, one end resting
upon the stairs, and made wide enough
to prevent articles from falling off. It
did not require any fastening and could
be easily moved out of the way when

. not wanted.

The trapdoor over the stairs was
removed, and a substantial railing built
around the opening. A hinged bar,
lifted to permit a car to run over the
hole and dropped back into place when
the car is moved away, made the open-
ing perfectly safe. A construction such
as this is feasible also for a public
garage wherever state regulations per-
mit any floor opening at all. It is
cleaner and lighter than a pit, and more
comfortable for the workmen. The
addition of a trapdoor, working auto-
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matically with the removal of the car,
would overcome the only objection.

Experience with automobiles has
taught that rainwater is the best to
use in radiators. Yet few use it,
although it is as easy to get as to
attach a hose to the faucet. . Provide
a gutter on one side of the garage roof
and a short length of pipe leading from
it, together with a substantial barrel,
or half barrel. That is all the initial
investment and there is no upkeep cost,
for no meter need be applied. A spill-
way, or drain, will naturally be laid
to carry off the water from the roof, and
the barrel will stand on this and over-
flow into it. A more elaborate arrange-
ment would be to set the barrel with
the top at the height of the eaves, in
which case the water may be piped
to suit the requirements. A few drops
of kerosene on the water every 10 days
will prevent the breeding of insects.
This will provide a good supply of the
softest water obtainable.

Road Roller Made of an Old Boiler

One of the old-style boilers without
an attached fire box, or an upright one,
makes a fine road roller. In building

An Old Boiler with Frame Attachment for Use
in Rolling 8oil for a Roadway

roads in a southern state, one of these
boilers was used. A hole was drilled"
through the center of each head, and a

shaft run through them, the ends being
used for hauling it over the roadway
by means of a special-built frame and
tongue for a team of horses. The heft
of the boiler was sufficient to pack
very loose soil to make a solid roadbed.

Makeshift Tightener for a Guy Line

One day while working for a mining
company, I was sent alone up an in-
cline to tighten the guy line on a
sheave-pulley frame. The only tool I
had was a small monkey wrench, and
when I arrived on the job I had to
think of some easy way to do a hard
thing. I thought of a way and re-
turned to the shop for some cable
clamps and two long bolts with nuts
and washers. I run more threads on
the bolts to make them 8 in. long. On
my way back along the railroad track
I found four fishplates and bolts, used
to join the ends of rails. With these
parts assembled, I soon had a tightener
ready to work as shown in the illus-
tration.

The fishplates are shown at A, with
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the bolts in place, drawn just close
enough so that the bolts B move freely.
Four wood blocks were fitted and
placed in at C, to keep the bolts B
close up to the center bolts of the fish-
plates and to keep them in line with
the cable. The cable clamp was placed
on the loose end of the cable, at D;
then the fishplates were spread apart
as far as possible, and another clamp
fastened to the cable, at E. It was only
necessary to turn the nuts on the bolts
B to take up the slack in the guy line.
When the end of the threads was
reached, the line was still slack and
needed more tightening. A clamp was
then placed on both lines just ahead of

CABLE

ANCHOR
A Homemade Tightener Used in Taking Up the
Slack in Cable Guy Lines

the anchor bolt, at F, to hold the slack
taken up. The tightener was then re-
set and used as before.—Contributed
by E. C. Lane, El Paso, Texas.

A Method of Applying Gold Leaf
Economically

Recently I had quite a lot of gold
leaf to apply and was assisted very
materially by a stunt I found in an old
English sign painter’s manual. The
directions called for a paper prepared
in a certain way, but I used ordinary
paraffin wrapping paper as a substi-
tute.

Taking the pieces of paraffin paper,
I placed them carefully over the gold
leaf in the book and rubbed them with
my fingers. The gold adhered to the
paper and could be handled without
danger of its blowing away. When
placed against the sized surface and
rubbed with a piece of cotton, the par-
affin paper allowed just enough gold
to be released to cover the sized sur-

2575

face. The illustration shows the gold
leaf on a sheet of the paper and how it
appears when the gold has been re-

moved to cover the surface of a letter.
—Contributed by James M. Kane,
Doylestown, Pa.

Holding Spring for a Gear-Box Filler
Cover

The small cover closing a hole
through which the grease was poured
into a gear-box case was held in posi-
tion by means of two studs with
ordinary wing nuts. The nuts would
become loose and drop out, and the
studs, being made of very soft material,
wore badly. It was finally decided to
discard the stud-and-nut method of
holding the cover, and the arrangement
shown was substituted in its place.
The studs were first removed from the
case and the holes left by them filled
with lead. A piece of flat spring steel
was bent into the proper shape and

Makes a Better Holding Device
ear-Box Cover than Bolts

A Stout Sprin,
for a
bolted in such a position that its end
pressed at the center of the cap. In
this manner the troublesome nuts were
eliminated, and the advantage of having
a cover device that could be quickly
operated was gained.
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Ice Creepers

In crossing a pond in winter where
the ice would carry my weight, I found
it difficult to travel when a very
light snow or frost had fallen. To
save time in traveling and to
prevent slipping,
I purchased two
skate straps and
made creepers of
them. They were
cut to a length
to reach over the
ball of the foot,
as shown. The
portion of the
strap under the
shoe sole was
filled with tacks so that their
points would enter the ice. I can
now walk over the ice without fear of
falling—Contributed by W. A. Potter,
Lexington, Mass.

Guard Holder for Flat Drills

The common flat drill, used for
drilling preliminary boring holes in
. chucked
work on
the lathe,
is held in
various
ways to
suit the
conven-
ience of
the lathe
operator
It is, of course, not only necessary to
hold the drill rigidly so that it will not
turn, but the center of the tailstock,
holding the end of the flat drill, must be
operated so as to act as a feed for the
drill. It being impossible to do two
things at once, an accident is often the
result of trying to Eerform such an
operation, as a wrench cannot be relied
upon to keep the drill from turning.
The sketch shows a jig, held by the
tool post and provided with a slot,
through which the flat drill passes.
The only attention required of the
operator is to feed the drill by the cen-
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ter of the tailstock. The jig can be
easily and quickly centered for the
drill. It is also an excellent safety
device, for it is impossible for any-
thing to get caught, or fly around and
injure the operator of the machine,
since the common flat drill, when
ground correctly, will not dig or drag
into the work in the chuck, cutting
only when it is forced by the pressure
applied to the center of the tailstock.—
Contributed by F. W. Bentley, Mis-
souri Valley, {a.

Calibrating Thumbscrew on a Ruling
Pen

It is quite difficult for the beginner

in a drafting room to set the nibs of

the pen each time to

draw uniform lines.

This can be done ac-

curately i f the

thumbscrew is cali-

brated and a mark

made on the nib of

the pen as shown. It

is an easy matter to

turn the screw a cer-

tain number of times

to a mark that will

set the nibs the same

distance  apart each

setting.—Contributed by A. Jaminet,
Denver, Col.

Softening the Harsh Tone of a Violin

All violins of the inexpensive kind,
and many high-priced ones, have a
loud, harsh, and
unmusical tone.
A good remedy
for this is to
purchase a new
bridge, and in-
stead of cuttin
it down, drill
holes just large
enough for the strings as shown. If
the sound is too much muffled, trim a
little off from the top of the bridge
until the proper tone is secured.—Con-
ﬁilll)uted by C. E. Wurth, New York
ills.



Stenciled Initials or Monograms on Automobiles

BY JAMES M. KANE

T HE practice of placing the owner’s
initials, or monogram, on some
portion—usually the doors or side pan-
els—of the automobile is becoming
more common, and with a good reason.
Possibly it was unnecessary some years
ago when cars were few and not many
alike, but with the rapid increase in
the output of cars, especially of the
lower-grade cars, there are consider-
ably more cars alike, and since the
majority of car owners probably could
not remember their license numbers if
put to it, there is need for some identi-
fying mark that can be distinguished
at a glance. '

I find that the use of a carefully cut
stencil insures clear, quick work, as
it can be placed on the exact spot with-
out resorting to the preliminary out-
lining, trial marks, and spacing lines
necessary when working in the usual
way. As the high gloss on the var-
nished surface of an automobile will
show the least scratch, the fewer pre-
liminary marks the better, hence the
stencil for safety. In addition to this,
it can be put away for future use, in-
suring the car owner of an exact du-
plicate of the letters when the car is
repainted, or when another car is pur-
chased.

Ordinary stencil paper is not so

‘The Stencil as It is Cut; atter Applying; Lompletea
Letters; Sized and Pounce:

good for the work as heavy, smooth-

surfaced writing paper, or bond paper

thinly coated with shellac. As the

blank spaces left by the ties in the
stencil are afterward filled in so-as to
form a complete letter, these ties can

AP owing Tt afir Painting the Surtsce” "0
be left at portions of the letters that
are most likely to curl up. Ordinary
stencil work requires that the ties be
placed with due regard for the general
appearance of the finished work, as the

LAYINGYON THE LEAF  REMOVING THE
LEAF WITH COTTON
Applying Metal Leaf with a Camel’s-Hair Brush
and Removing the Surplus Leaf
tie spaces are not filled in. The sten-
cil described must lie flat at all points,
and the ties are designed with this ob-
ject in view. The ties should not be

too heavy.

As the stencil will lie closely to the
varnished surface, the finger nail would
seem to be the most natural thing to
use in removing it, but as this would
be likely to result in a scratch as well
as in smudging the letters, the best
plan is to turn up two corners of the
stencil, either of which can be easily
grasped and the stencil lifted off with-
out trouble. The color used should
be almost dry so that it will not slip
beyond the outlines of the letters.
After the stencil has been removed,
the color can be used more freely in

_going over the letters and filling in the

spaces left blank by the ties.
While color gives very satisfactory

77
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results, metal leaf is much better, as
it insures an even surface, wears bet-
ter, and shows no brush marks. Gold
or silver leaf may be difficult for the
amateur letterer to handle, but alumi-
num leaf is stout enough to be applied

by the inexperienced person. Gold
\N 2

up on prepared

@ POUNCE paper that can

i be laid over the

' rubbed, causing

only the gold

that comes in

painted or sized surface to adhere, the

balance of the leaf remaining on the
paper.

leaf is applied, as the least tackiness of

the varnish will cause the leaf to stick

where it is not wanted. The pounce is

cloth, filled loosely with whiting. This

is dabbed on the surface and forms a

resist against the leaf. It does not pre-

leaf is now put
work and gently

]
’ contact with the
The work should be pounced if metal
merely a small bag made of fine cheese-
’vent the paint or size from adhering,

TWO STROKES ONE STROKE ONE STROKE
F.B.S. C.F.S. G.R.
B8 REVERSED R REVERSED
J.R.S.

Original Monograms, Showing How Three Letters
may be Combined to Make an Individual Mark

however. A wet sponge removes the
whiting after the letters are dry.

While letters are sufficiently distinc-
tive, the use of a monogram adds an
air of exclusiveness and individuality to
the job and removes it from the com-
monplace.

QIn taking pipe apart when the joints
are stuck so that they will not turn,
heat the coupling or fitting; or ham-
mer it, not the pipe, and the pipe can
be easily unscrewed.
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Making Use of Broken Concrete-Side-
walk Material

Through a mistake there was deliv-
ered to my house a load of defective
concrete-sidewalk material that had
been torn up by the contractor for
replacement. Not caring to pay for
hauling it away, I sought some use for
it, and found such a satisfactory one
that I am going to get another load,
which can be had for the hauling, as
usually the contractor must haul it a
long distance to dispose of it.

I squared up the concrete into flags
with a cold chisel, and with the various
sizes matched up on the edges, it made
an excellent 2-ft. walk through the
poultry yard. The ground was exca-
vated about 5§ in. deep, and filled in 1
in. with heavy soil. Then water was
turned into the trench, making a slush,
and while in this condition, the flags
were set in and forced into the slush,
which ran up between them. The soil,
when dried out and hardened, made a
firm base conforming to the uneven
bottom surface of the flags.

With the odd broken pieces and
chips, I constructed four drains directly
under the drain spouts from the house,
carrying the water well into the soil
and into the garden bed, where it can
be used to better advantage than on
the lawn. This also avoided the gullies
on the lawn that heavy flows from the
drain pipes are apt to create.—Con-
tributed by Victor Labadie, Dallas,
Texas.

Repairing Pedal Crank on a
Motorcycle

The weakest point on the crank

hanger of a motorcycle is the
threaded projec-

— >3 @

and this usually
is broken in case
of a spill. The

a new crank, but this expense can be

avoided by the simple repair shown.

The end of the broken part is filed,

tion on the end,
= Tl -

usual remedy is
or ground down, level with the shoul-
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der, and a hole drilled and tapped for
a machine screw. This will not only
hold as well as before, but it will make
possible a quick repair on the road in
case it is damaged in a like manner.—
Contributed by E. K. Marshall, Oak
Park, IlL -

A Disappearing Desk Light

On high desks, such as bookkeepers
use, the ordinary standing lamp is in
the way, not only during the day, but
also when in use among large books.
This condition led me to contrive a
light which could be pushed into one of
the pigeonholes when not in use. A
thin board was cut as long as the
pigeonholes are deep and just wide
enough to slide freely in and out. The
front piece was then nailed on, and a
small brass knob placed in the center.
A lamp receptacle was then screwed

on, and a piece of bright tin bent into a .

semicircular shape to serve as a reflec-
tor. Tack this to the board and then
fasten in a thin strip of wood on each
side of the pigeonhole near the top for
the board to slide on. Screw in the
lamp and connect up with a flexible
cord, which should be run out through
a hole in the back of the desk, leaving
the cord sufficiently loose to permit the
lamp to be drawn out.

A light arranged in this manner
leaves the bed of the desk perfectly free,

work in a very satisfactory manner.—
Contributed by John D. Adams, Phoe-
nix, Ariz.
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One-Man Control for a Double-Deck
Boat

In my seagoing yacht I installed a
one-man control after building an
upper deck so that the boat could be

An Extra Reverse
Control and Steering
Wheel Placed for
Use on_the
Upper Deck

L

STEERING DRUM

=

ol

>
> e e e —
B = e L Saas

handled from either deck. The added
control and steering device was prac-
tically the same as used in the wheel-
house. The rod controlling the reverse
was simply extended to the deck above,
and a handwheel attached to it. The
wheel used was one purchased from
an automobile dealer, taken from a
steering post of an automobile. A
sort of countershaft was installed, car-
rying the extra steering wheel on the
rear end and a sprocket from which a
chain was run to the steering-drum
shaft—Contributed by W. F. Quack-
enbush, New York City.

The Appearance of Casehardening
Given to Steel

A solution of 1 part nitric acid to .
20 parts of water will produce a sur-
face on polished or ground steel to
give it the appearance of caseharden-
ing. Immerse the object about 20
seconds, then rinse in cold water.

CMost drills are broken by unfair
usage, such as crowding too hard be-
fore the drill has entered its full cut,
or after the point has come throyfh
the work. . v



2580

Base for a Motor Drill

A decided improvement on motor
drills, as shown in the illustration, is
to replace the handle on the head with

The Attached Base to the Motor Drill Makes a Flat
Surface for Setting It on a Bench

a flat, round wood base, about 114 in.
thick, with a diameter equal to the
body of the motor. This will allow the
motor to stand on end, which makes
it most convenient for the insertion of

* drills.

It is also a safety attachment, as in
taking hold of the motor by the chuck
end, it can be placed almost anywhere
on a machine with safety and without
danger of rolling off. It makes a bet-
ter breast pressing surface, and once
used, will never be discarded. It also
makes it possible to use the motor as
a speed lathe for dressing up the ends
of taper pins, and the like—Contrib-
uted by Russell Hollis, Chicago.

QDo not put up cleats on electric wir-
ing with nails.

A Compound Rest Adds Grca
Accurate »en as
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A Compound Rest for a Wood Lathe

Metal turning is rarely done on a
wood lathe, and, if attempted at all,
the hand tools used give poor results.
By adding a compound rest to a wood-
lathe equipment, its scope is broad-
ened, and even steel and cast iron can
be turned if the diameter is not too
large. It is also very useful in wood
turning, especially so on accurate taper
work and patterns.

The base is made of oak, or maple,
wood, as shown, the lower piece being
slotted to admit a clamping bolt. The
shears and carriage body are made of
cold-rolled steel, 314 in. long by 1 in.
thick, and the shear for the cross slide,
2 in. long and 14 in. thick. The gen-
eral dimensions given in the sketch
are for a rest to fit on a lathe of 91%-in.

swing. In fitting the angle pieces,
care should be taken in drilling the
screw holes and in fitting the screws.
The main, flat shear is fastened to the
base wood member by means of six
large wood screws. The two wood
pieces are clamped together on a glued
joint with four 14-in. carriage bolts.

The cross slide is fastened to the
carriage plate with four 14-in. flat-head
machine screws, and is supported by
four pieces of 14-in. pipe of equal
lengths. The cross-slide tool block has
a Y4-in. tapped hole in the rear, and this
is counterbored to %g in. in front, to
provide clearance for the feed screw.
This block has a 34-in. tapped hole in

to the \:l'gment of a Wood Lathe, Which Makes It Possible to Tura
as to Turn Small Diameters in Metals



POPULAR MECHANICS

its upper surface for the tool post.
Tools made of 3g-in. steel are ideal
for all purposes. Small boring bars
can be made of the same material and
a hole drilled in one end to hold 3¢-in.
round steel tools. The end of the bar
is then split, and a 3 ¢-in. setscrew used
to clamp the tool tightly.—Contributed
by Joe V. Romig, Allentown, Pa.

Buggy-Spindle Straightener

Any blacksmith can add, by using a
little spare time, a very useful tool to
his shop, to straighten buggy axles
quickly. The one shown is made up
as follows: The arm A is made of a
1-in. square steel bar, bent as shown,
and the shorter end grooved to fit the
axle, a ring, B, being used to hold them
together while in use. The other end
of the bar is slotted to receive the
threaded end of a 14-in. rod, C, that is
2 ft. long. A piece, D, is forged to fit
over the other spindle, close to the

The Spindle is Easily Drawn into Its
Nor Position without Danger
of Breaking

back, or larger, end, with a hook on
the opposite end for attaching a chain
that connects the two pieces. A crank,
E, threaded to fit the 1%-in. rod, is used
to draw the bent spindle straight—
Contributed by D. C. Goff, Knoxville,
Tennessee.

An Alarm Signal for Repair Tracks

In freight-car repair yards men are
subjected to a great deal of danger, and
many accidents have resulted in pulling
cars from the running repair tracks. In
order to prevent accidents and give men
warning that the switch leading to such
a track 1s open, and to keep from under
the cars, the device illustrated was put
into service. Air is always piped along

2581

these tracks for use in testing out air
brakes, and the air pipe from the device
is coupled to the air line. When the
switch on the repair track is opened it
opens up the cut-out cock, allowing the

:—AR TO WHISTLE

The Throwing
of the Switch
Lever Opens
the Air Cock to
the Signal
istle

air to pass through a whistle until the
switch is again closed. When the whis-
tle stops blowing, this indicates that it
is safe to go under the cars. The air
pipe is 15 in. and fitted with a 14-in.
cut-out cock. The length of the arm
that works the cock lever is optional
and is made to suit the conditions.—
Contributed by J. R. Minter, Washing-
ton, Ind.

Keeping Cable Tube Clean on Automo-
bile Engines

In overhauling an automobile engine
recently we noticed that the tube car-
rying the spark-plug cables was so
clogged with grit and dust that it was
impossible to remove the cables. This
trouble can be easily avoided if both
ends of the tube are plugged in some
manner, preferably with a piece of
hard, red fiber, as this forms a very
good insulator between the copper tube

A Fiber Plug Inserted in the End of a Cable Tube
to Keep Out Dirt

and the wire cable. The illustration

shows the end of one of these tubes

with a fiber plug inserted.—Contrib-

uted by Adolph Kline, New York City.
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Number-Plate Bracket for a Motor
Truck

A quickly made bracket for a truck
number plate can be constructed from
two pieces of 3g-in. by 1l%-in. cold-

rolled steel, ham-
mered in the
form of the letter
“C” and riveted
in the position
shown. Itis best
to rivet the
bracket to the
vehicle frame,
but it can be fas-
tened by means
of small machine
screws. To give the plate a neat
appearance, flat-head screws should be
used with the heads facing the plate.

Blower for a Small Forge

Having constructed a light forge, I
had no way to furnish the blast unless
a fan was made, and not wanting to
take the time for making one, I used
our vacuum cleaner as follows: The
hose attachment to the cleaner was
fitted to the discharge pipe and run to
the forge tuyére; thus obtaining as
good a blast as could be desired for
the forge fire—Contributed by Luther
Turner, Beardstown, Ill.

An Emergency Torch

Procure a piece of pipe of any metal,
about 6 in. long and 34 in. in diameter,
with both ends open, and fill it with
absorbent cotton, or if
this is not at hand, ordi-
nary cotton, or even com-
mon waste, will answer
the purpose, but it is not
so good as the absorbent
cotton. A very small
part of the cotton is al-
lowed to project at one
end. Pour several table-
spoonfuls of gasoline or
benzine on the cotton to
saturate it, but not enough to make it
drip. This torch will burn with an
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even, steady light for about 30 minutes
on one filling. It will burn lying or
standing, and is absolutely safe.

An ordinary case, such as used for
putting up shaving sticks, makes a
good torch to carry around, as it will
not let the gasoline evaporate when the
top is screwed in place. To extinguish
such a torch place the lighted end
against any flat surface—Contributed
by James E. Noble, Toronto, Can.

Covering Engine-Case Breather to Pre-
vent Dust from Entering

The breather on a gasoline engine of
an automobile serves the purpose of
allowing any excess pressure in the
crank case to es-
cape, and also
provides an
opening to pour
in the lubricat-
ing oil. The
breather con-
struction, as
shown in the
illustration, will
allow consider-
able grit and dust to enter and cause
havoc with all the bearings. While it is
necessary to have some opening at the
top, it alse is a problem to keep out the
dirt and dust. A piece of very fine
mesh and comparatively thin brass-
wire screen, cut to the shape and
necessary dimensions to fit the breather
cap, will eliminate the trouble. The
projections A are bent over the side
of the cap for the purpose of holding it
in place.

An Eyeglass Cleaner

The most common cleaner for eye-
glasses is a silk pocket handkerchief
which is rubbed for a considerable
length of time over the glass surface
before they are clear. Tissue paper is
an excellent cleaner but is not always
on hand, and instead an old dollar bill
can be used. It cleans the glasses as
clear as crystal without “breathing on
them.” An old, worn bill is preferable
to a new one.
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A Convenient Demountable-Rim Tire
Tool

The motorist living in a large city
is not troubled with tire changes, as
the service man takes care of the work.
In smaller places the person who drives
must make his own tire changes. The
introduction of the demountable rim
enabled the driver to carry an extra
tire and make emergency changes on
the road.

Although the demountable rim is
split transversely, and at first glance,
the tire would seem to be easily re-
moved, such is not the case. In fact,
it is about as difficult to get the tire
off the rim as it is to remove it from
the old-style clincher-rim wheel. If
the ends of the rim where it is trans-
versely split could be lapped and the
rim contracted, the tire would fall off
of its own accord.

The removing may be easily accom-
plished by means of a turnbuckle, as
shown in the illustration. Two holes
must be drilled in the rim, one close to
the split and the other about 10 in.
from 1it. A turnbuckle, 12 in. long, can
be purchased from any hardware
dealer. The ends should be heated and
turned at an angle, to hold securely
in the holes drilled in the rim. It will
be found that the stiffest rim may be
contracted and the old casing removed

Rim-Contracting Tool for Demountable Rims, for
Quickly Removing Tires in Making Repairs
with little effort, and replaced while
the rim is contracted. New tires may
be put on the rim in a like manner.—
Contributed by James F. Gwinner,

Memphis, Tenn.
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Carrying T-Square on a Drawing
Board

Most drawing boards have battens
on the back to keep them straight. To
provide a place for the T-square it is

Notches Cut in the Battens of a Drawing Board to
Admit the Blade of the T-Square
1
only necessary to cut out a notch in
each batten on a line with each other
and of a size to admit the blade. This
makes a convenient way to safely carry
the T-square.

Uses for Beeswax

Beeswax has been used to advantage
to take the impression of a door key,
but there are several other places
where it comes in handy as well
When filing a key and using another
key for a pattern a very small amount
of the wax placed between the two
and squeezed in a vise will keep them
together until finished. The wax also
makes a first-class fillet in pattern
work, by putting it on in little pieces
and then going over it with an iron
just a little hotter than is necessary
to melt it. It makes an excellent com-
position for filling holes and little im-
perfections in wood, where it is su-
perior to putty, as it does not shrink
and leave a depression. A small leak
in a pan, or other receptacle for
liquids, may be made tight for the
time being by pressing a very small
piece over the holes, or melt a few
drops with a hot iron and let them
fall on the place to be plugged.—Con-
tributed by A. Dane, Pottstown, Pa. 4~
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Removing Milled Work from a
Mandrel

Often in turning up milled edges, or
fancy hand nuts, of medium thickness,
it is necessary to tap the nut to the

A Wrench Made of a Stick and a Piece of Leather

to Remove Finished Parts from Arbors
or arbor, previously turned down and
threaded and held in a lathe chuck,
while finishing one side of the nut,
then take it off and replace it to get at
the other, or opposite, side. In turn-
ing, the lathe tool tightens the nut on
the arbor so that it is necessary to use
a vise and wrench to remove it, thus
damaging the finished part.

To prevent marring the partly fin-
ished piece, I simply screw the arbor
in the vise, then remove the piece with
a wrench made as follows: A piece of
leather belting, any convenient width,
is nailed on a strip of wood to form a
loop, which is placed around the fin-
ished part and used in the same manner
as a chain pipe wrench.—Contributed
by W. E. Day, Pittsfield, Mass.

Live-Wire Detector

It is not generally known that if
one terminal only of the ordinary tele-
phone receiver

1s placed in con-

tact with a wire

carrying the us-

ual 110-volt

commercial

lighting current,

a faint buzzing

sound will be

heard. T his

static effect not

only shows the extreme sensitivity of
the telephone receiver, but affords a

ﬁ
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convenient and absolutely safe means
of identifying live wires without en-
dangering the fuses or disconnecting.
For work among covered wires, the end
of the single conductor from the re-
ceiver may be connected with a darn-
ing needle firmly set in a small awl
handle, which will readily penetrate
the insulation.

Greasing Crosshead Pins

Considerable trouble was experi-
enced in lubricating crosshead pins with
oil, which resulted in adopting other
means of lubrication. Pin grease was
used successfully on the side and main
rods of the locomotives for lubricating
the brass and crank pin, and the idea
embodied in the sketch was worked out,
which clearly illustrates the method.
The grease is put into the cavity, and

A Mcthod of Lubricating Crosshead Pins with
Grease, and a Substitute for Taper Pins

the plug forces the grease into the slots
cut in the bearing surface of the pin.

In order to overcome delays in remov-
ing bent taper pins, which were used to
prevent the nuts from working off the
crosshead pin, a spring ring was de-
vised. The sketch shows the method
of its application. To remove the
device, insert a chisel and pry the ends
out of the holes.—Contributed by J. R.
Minter, Washington, Ind.

Holding Tools in Their Handles

A good adhesive for holding tools in
their handles is rosin and a small quan-
tity of rottenstone. The hole in the
handle is filled with the powdered rosin
to which has been added a little rotten-
stone. The tang of the tool is heated
and pushed into place. When cold, it
will stick firmly in the handle.

Y
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Combined Bench Hook, Shoot Board,
and Miter Box

This handy accessory to the work-
bench should be made of hard wood,
preferably maple, and all parts accu-
rately finished before assembling. The
amount of stock required is as follows,
the dimensions being in finished sizes:
One piece, 12 in. long, 8 in. wide, and
34 in. thick; one piece, 8% in. long,
534 in. wide, and 8% in. thick; two

ieces, 534 in. long, 17 in. wide, and
g{; in. thick; one piece, 534 in. long, 2
in. wide, and 7 in. thick, and one
piece, 8 in. long, 1 in. wide, and 34 in.
thick.

The various parts are assembled by
gluing and screwing them to the larger
piece that forms the base. The screws
are put in from the bottom so that no
heads will show when the box is in
place on the bench. Care should be
taken to keep the screws away from
the places where the miter cuts are
made. :

As a shoot board, it is used with a
14-in. iron plane. The plane lies on
its side and is pushed back and forth
on the 24-in. ledge. For planing
miters, a piece with one end cut to a
45° angle is placed against the forward

stop. This holds the piece to be planed
at the correct angle, and perfect joints
will be the result.—Contributed by
J. A. Shelly, Brooklyn, N. Y.

QIn raising a shaper knee do not
loosen the screws too much, as this
will allow chips to drop behind it.
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Reflecting Light into Boiler Tubes for
Inspection
An inspector finds it very difficult to

detect any flaw, or other imperfection,
in boiler tubes, superheater tubes, and

¥
I
il
a0
i N
T‘H;
i Mirror Mounted on Two Rods so
l i That It will Reflect the Light
s in a Boiler Tube

R
arch pipes at the front, or near where
they are kneaded or welded to the flue
sheet. This is due to the small amount
of light to be had in these places. The
illustration shows a very simple device
that will reflect the rays of light on the
parts that require the most attention.

The device is very simple. The mir-
ror used is similar to those given out for
advertising purposes, on the back of
which is soldered a strip of tin bent
around the two rods, the ends of the
rods being slightly riveted to hold the
glass in place. Either of the rods may
be pulled to turn the mirror at an angle
in directing the light rays. The small
bend in one rod is to prevent the glass
from being pulled too far over the
proper angle—Contributed by Joseph
K. Long, Renovo, Pa.

To Prevent Squeaking Noises on an
Automobile )

One frequently hears a series of
squeaking noises when driving a car,
and upon careful examination the trou-
ble cannot be found. Nearly always
the squeaks are caused by the body
bolts and nuts loosening up a little. The
body, being an extremely heavy part of
the car, has a natural tendency to work
loose from the chassis frame, and for
this reason, secure locking means
should always be provided on the vari-
ous nuts.
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Preventing the Loss of a Hub Cap

Quite frequently one of the hub caps
of an automobile is lost, especially
! locking means is
wuch a loss can be
by using a locking
device as illus-
trated. A com-
paratively stiff
helical spring is
inserted in the
cap and over
as shown in the
that the cap is
'wn against the
. . This spring being
constantly compressed, it has a tend-
ency to push the cap outward against
the sides of the threads, and in this
manner a secure locking means is ob-
tained.

To Prevent the Rattle of an Automo-
bile Crank Handle

Counterbore the handle end so that
a short piece of
coil spring can
be inserted over
the handle pin.
This will keep
the handle
tightly against
the crank and
prevent it from

rattling, yet allow sufhcient free action
to turn in cranking.—Contributed by
Thomas M. Ritchie, Waterloo, Iowa.

Removing a Broken Drill

In using center drills it happens
quite often that the part A breaks off
and remains firmly imbedded in the
work being centered.
In such cases grind the
body, or more prop-
erly, the countersink
p art remaining as
shown. The center
drill is then rechucked
and run down in the
hole. This cuts a clearance around the
drill and allows it to be removed with
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a pair of pliers. The only result in bad
cases is that it makes the center a little
deeper than intended. This idea, of
course, cannot be applied to standard
twist drills or to taps, but is thor-
oughly efficient for the work men-
tioned.

Water Guide for an Eave Trough

Having trouble in setting a barrel
beneath the eave trough to catch the
water during
rainstorms on
account of the
varying volumes
of water, one
owner nailed a
stick to the end of the trough,
as shown in the illustration,
and his troubles were over.
The water would follow down
the stick and into the barrel,
no matter how much or little
water was running. The stick should
project above the bottom of the trough
to catch the water—Contributed by
H. V. Olson, Hibbing, Minn.

Remedy for Loose Eyeglass Lens

Eyeglasses generally have an annoy-
ing way of becoming loose at the
screws which hold the lenses in place.
This can sometimes
be remedied by the
insertion of a piece
of cotton thread in
one of the two places
indicated in the
SR e sketch. If thereis a

° space between the
inner edge of the glass and the shoulder
of the clip, or if the hole in the lens is
too near the edge, the glass will swing
slightly about the screw every time the
glasses are cleaned, and this naturally
loosens the screw. By removing the
lens and placing a piece of thread at
A, this movement is prevented, or at
least greatly minimized. In addition,
this makes the inside of the hole in the
lens bear on the side of the screw, thus
keeping it in place tightly. If the jaws

‘
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of the clip are slightly open at the edge
of the lens, as shown in the lower
sketch, thus making the lens wobble as
indicated, it can be remedied by insert-
ing a piece of thread, B, around the
screw, crossing the ends while tighten-
ing the screw, then cutting them off,
and the job is finished. The “give” in
the cotton provides a sort of spring-
washer effect.—Contributed by Morris
G. Miller, New Rochelle, N. Y.

Puller for Concrete-Form Bolts

The action of the puller is the same
as that of the lever jack. The holding
device is made of a steel plate, 3 in.
square and 14 in. thick. A hole is
drilled near the center on an angle of
60° to the surface. It is only for use
with headless bolts such as are com-

The Oblique Hole in the Steel Block Forms a Grip
Like a Lever Jack

monly used for concrete-wall forms.
With this style of bolt a collar and
setscrew takes the place of the head.
A pinch bar is used in connection with
the piece of steel, as shown.—Contrib-
uted by J. J. O’Brien, Buffalo, N. Y.

Renewing Dowel Holes in Old Wood
Patterns

This is usually a job disliked by the
patternmaker, as the holes must be
lugged and new holes bored. In bor-
ing the holes the bits will be damaged
by striking nails or old molding sand.
It is much more satisfactory to make
a cut with a 14-in. chisel, or the size
suitable for the dowel, on each side
of the dowel hole, running with the
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grain of the wood, then drive in wedges
until the wood is forced to reduce the
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Wedges are Driven in Chisel Cuts on Each Side
to Reduce the Dowel-Hole Sige

dowel hole to the proper size.—Con-
tributed by J. C. Hansen, Maywood,
Illinois.

Reinforcing a Loose Steering Post

A loose steering post on an old auto-
mobile truck was reinforced in the
following manner: A piece of flat steel
stock, 114 in. by 34 in. in cross section,
was annealed and then forged into the
proper shape and dimensions, as shown.
This was slipped over the steering post
and clamped to it by means of a 34-in.
screw and nut. The base in turn was
fastened to the steel dash with suitable

gsoLr

An Extra Brace to 8|3>port a Loose Steering Post
of Very Old Construction

screws. This supported the steering

post at two points and consequently

made it very rigid.

QA forge shop should never be made
too light, as the workman cannot see
the heats well in a brightly illuminated
shop.



2588

A Lining and Tool-Setting Bar

The sketch shows a simple gauge for
lining up various machine tools and
for setting them to cut different
depths.

As the indicator consists al-

FRONT ELEVATION
A:LENGTH OF

GRADUATION '
A Lathe-Lining and Tool-Setting Bar for Making
Accurate Adjustment of the Tailstock

most of one solid piece, it is practically
accident-proof and there is nothing to
get out of order. The bar, or body, of
the tool is first turned true, the slot
for the protractor arm is cut, and the
hole for the pin A drilled. The bar is
then chucked, and both centers are
faced off almost entirely, leaving just
enough of the original centers for a
marker. From this marker lay off new
centers, each toward the same side of
the bar and 1%, in. from the original
centers, as shown. On the full side
of the bar mark off the graduations,
spacing them for one-quarter of the
circumference with 50 graduations in
each space, each graduation represent-
ing .001 in. The shaping and fitting
of the protractor arm and its hub re-
quire no explanation, save to state
that no locking screw is provided, the
protractor arm being merely a tight
fit. Caseharden the bar and grind-
finish all over.

To use the instrument, set it freely
on the lathe centers, move a square-
point tool to almost touching the “low”
side of the bar, and carefully turn it.
Supposing the bar touches the tool
at 204 3, or 23 thousandths of an
inch, without changing the tool, let the
bar swing clear, and run the carriage
up to the other end, and carefully turn
the test bar again. If it touches the
tool indicating 15 + 1, then the lathe
is out of line .007 in., and since the
greater number was found at the tail-
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stock end, the tailstock must be moved
forward .007 in. The use of the pro-
tractor needs no further explanation.
—Contributed by J. B. Murphy, Plain-
field, N. J. .

Care of Tires Using Skid Chains

The cutting of tires with skid chains
can be eliminated to great extent by
using just a little care in applying the
brakes, thereby increasing the mileage
considerably. When the brakes are
jammed on hard and quickly, instead
of easily and slowly, one or both rear
wheels will cease to revolve, and the
section of the skid chain that happens
to be between the tire and the road
heats up quickly, at times becoming
almost red-hot, and burns into the
rubber tread. Dirt and water then
get between the rubber and fabric,
and loosen the tread, which wears off
quickly.

The chain burning is many times
called a chain cut. Although chain
burning and chain cutting amount to
the same thing, they are actually two
very distinct damages, and by bear-
ing in mind that rubber will burn
under the conditions mentioned, much
expense can be saved.—Contributed by
L. E. Turner, New York City.

Shock Produces Greater Strain than
Pressure

Why does a hammer blow start a
“stuck” shaft when a screw pressure
will not? Assuming, for example, that
the pressure applied is 1,000 Ib. in each
case. It is a law in mechanics, known
and observed by all machine designers,
that a force suddenly applied produces
twice the stress of one gradually ap-
plied. A blow is twice as powerful as
a static pressure. In designing ma-
chine parts this must always be kept
in mind, for a part built to carry a ton
weight would fail under a ton blow
from a power hammer.

QUse plenty of good lard oil when
cutting threads on steel.



" Washing Unopenable Windows

While using a special preparation for
washing windows, apply the inside coat
crosswise and the outside coat length-
wise; then, after the preparation has
dried, the streaks will determine which
side is not wiped clean. This is espe-
cially handy when washing windows
that cannot be opened, as it will save
many trips around to the outside when
the streak is on the inside.

Portable Fan Outfit for Cooling
Furnaces

In a large plant where there are
many boilers having automatic-stoker
furnaces, great delay was experienced
in waiting for the hot brickwork to
cool sufficiently to allow a workman
to enter for the purpose of making
repairs. The illustration shows how
the delay was lessened. The fan cools
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the furnace to a workable temperature
in a very small part of the time for-
merly required.—Contributed by J.]J.
O’Brien, Buffalo, N. Y.

Cover for a Drinking-Fountain Pipe

The drinking fountain in the play-
ground in our city, when first erected,
was merely a section of pipe with the
cup attachment screwed into it. Re-
cently a concrete base has been added,
and a terra-cotta chimney top bedded

Used as a Protection and

Terra-Cotta Chimney To
rinking-Fountain Pipe

Ornament about a

into it as shown. The concrete base
is convenient for the youngsters to
stand on, and the chimney top serves
the double purpose of protecting the
pipe and carrying the waste water
down into a drain pipe running from
the bottom of the chimney out into
the gutter.—Contributed by James M.
Kane, Doylestown, Pa.

Cutting Long Square Holes in Wood

It is often necessary to cut square
holes through blocks of wood, and if
the holes are of considerable length it
is difficult to make them square and
smooth. The tool illustrated is quite
an aid for such work, and is simple
enough for anyone to make.

An ordinary corner chisel is repre-
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sented at A, into the angle of which
is soldered a small block, B. To this
block is fastened, by a small screw, a
spring, C, of sufficient size to reach
the opposite corner of the hole to be
cut. The hole should be roughed out

%pring Attached to a

orner Chisel to Make

It Cut Square Holes
True

first, after which it is easily finished
with the corner chisel arranged as
shown, since the spring C always
forces the chisel down flat and holds
it firmly in the corner as it is pushed
through.—Contributed by J. A. Brear-
ley, Washington, D. C.

A Portable Drawing Outfit

The illustration shows the construc-
tion of a self-contained drawing out-
fit, which is of value to engineers and
students who find it necessary to
carry drafting instruments to and from
work. The size of the board is such

that it can be easily carried in a suit-
case, and fair-sized drawings can be
made upon it.

The drawing board is made of soft
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pine, or poplar, 34 in. thick by 14 in.
long, and 12 in. wide. Three strips,
with the grain of the wood running
lengthwise of the board, are used for
the board. The edges are made per-
fectly square and straight, for the use
of the T-square.

The compartments for the instru-
ments on the back of the board are
made between two hardwood cleats, A
and B, placed 1 in. from each end, and
two similar cleats lengthwise, 1 in.
from the sides. The cleats should be
fastened to the board with wood
screws.

The compartment formed within
the cleats is divided in the center with
another small cleat. A cover is made
from a piece of sheet metal, aluminum
preferred, and fastened in place by
slots on one side which slip under
round - head screws, and by two
spring clips on the other side. The
screws are driven almost down and
filed flat.

In one compartment there is fitted
a small chamois pouch, having pockets
to receive the instruments, while in the
other side there is room for a scale,
protractor, triangles, pencils, etc. In
one corner of one side, glue a small
block of soft wood, to hold the thumb
tacks. A T-square may be made to
fasten across the face of the board by
using small brass screw eyes and
hooks. The blade of such a square
should be about 114 in. wide, and just
as long as the board.—Contributed by
C. H. Van Fossen, Fayette, Ohio.

A Place for the Automobile Switch Key

If the key for the switch lock of an
automobile is made of steel, it can be
safely and conveniently kept in the car
when not in use by attaching it to a
small permanent magnet, concealed
under the false dash, or elsewhere.
Should the key be of brass, a steel du-
plicate can easily be made, or one may
be made of tool steel, then hardened
and magnetized so that it will adhere
to any steel, or iron, part of the auto-
mobile. — Contributed by Carl F.
Woodbury, Halifax, Nova Scotia. .
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Economy in Making Templates

A piece of work, shown at A,
required holes drilled accurately, and
quite a number of them .were needed
from time to time, making it necessary
to have a template, as shown at B.
The template was first made of ma-
chine steel and casehardened. The
holes wore rapidly, and the template
had to be discarded, and a new one
made quite often.

To make a template that would
stand the wear and not require a large
amount of tool steel, one was turned
up of machine steel, and the places for
the holes were located and drilled for
tapping with a 34-in. machine tap.
Then the holes were tapped, and a
piece of 34-in. tool steel was threaded
and turned into each hole, and slightly
peened over. The piece was then faced
off, the places for the holes accurately
marked on the tool-steel inserts, and
drilled. The whole piece was heated,
and the tool-steel pieces tempered.
This formed a template as good as if

00 [l
A B

A Template Made of Machine Steel with Tool-Steel
Inserts for the Holes

Ll

it had been made entirely of tool
steel—Contributed by Clarence H.
Anderson, Worcester, Mass,

Cutting Threads on Foundation Bolts

In placing an engine on a foundation
in a stone quarry, I found that some of
the bolts had to be shortened about 3
in,, and as these bolts were split on
the lower end and an iron wedge in-
serted in the split it was impossible to
remove them. The threads varied in
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size owing to the bolt sizes, and by
cutting off the necessary length from
each bolt the threaded portion would

The Threaded End of the Bolt Provided a Means
of Feed for Cutting Other Threads

be removed, thus making it necessary
to cut new threads on the bolt ends.
The bolts being located so close to-
gether, it was impossible to use ordi-
nary stock and dies. It required a
special threading tool, which was made
as follows:

The nut was placed on the end of the
bolt and turned to catch one thread.
A clamp, A, was made of flat iron and
screwed fast to the nut with screw-
head bolts, as shown. A piece of flat
iron, B, was drilled to fit the clamp A,
the other end being provided with a
thread and nut. An arm, C, was made
of a piece of iron and bolted fast to the
flat iron B. A thread-cutting tool, D,
was made of flat tool steel, ground to
the proper cutting point, and then
clamped to the flat iron B with three
screws. The device was placed on the
bolt and the nut given a turn on one
thread, then a wrench was applied to
the bar B and by turning the nut, the
tool cut the thread, the nut being used
as a means for the feed. After cutting
the thread the bolts were cut off at E.
—Contributed by A. L. Kerbaugh,
Allentown, Pa.

CTurn the tailstock center of a lathe
sufficient to take up the slack, and no
more.
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To Remove Burrs froni Holes

The block shown is typical of many
drilling jobs.

Two holes, A and B,
are to be drilled
and one runs
into the other. It
makes no differ-
ence which hole
is drilled first,
the second hole
throws up a burr
in the first. The
softer the metal
the larger the
burr, especially
on brass. If one of the holes cuts only
part way through, a small, thin shell
of metal is left rather than a burr.

To take out the shell or burr, grind
an ordinary twist drill flat on the end,
and give the usual clearance to the flat
edges. A drill so ground will do bet-
ter and quicker work than one having
a taper point. It will cut fast enough,
and remove the proper amount of
metal to please the most exacting pro-
duction manager.

Another way in which this can be
done is to insert a plug in the hole first
drilled. If one or two pieces are to be
drilled, this is a good way, but is too
slow for quantity work. For a hole
that only comes half through, a half
round may be filed in the plug and it
can be used over and over again.

Covering Paint in Pots Overnight

Paint in pots left overnight will
harden on the surface sufficiently to
make a scum

that must be re-

moved before

starting work

the next day.

I avoid this by

covering the sur-

face of the paint

in the pot with a disk of wax or par-
affin. The disk is about 14 in. thick,
and should be of a size to fit snugly in
the pot so that it will float on the sur-
face of the paint. This covering pre-
vents any scum from forming and
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keeps the paint free from small bits of
hard paint. When molding the disk a
piece of wire should be put in so that
a part of it will project from one sur-
face, to make a handle for lifting the
disk out of the pot.—James A. Hart,
Philadelphia, Pa.

Dial to Locate Swing of Oil-Cock
Control

The oil cock on the engine of an
automobile was of the combination fill-
ing and drain type; that is, it could be
opened one way to receive oil into the
crank case, and the other way, to drain
the lower half of the crank case of oil.
The lever controlling the cock was
made, as shown, without any provision
for guiding it. The case was frequently
drained by mistake when it was de-

sired to open it

for filling, caus-

ing the sod pan

to drip continu-

ally from waste

oil. A plan was

finally devised to

prevent the turn-

ing of the con-

trol the wrong

' making a piece of

n which the words

“fill,” “closed,” and

‘.‘drain” were stamped, and then fasten-

ing it to the flange of the upper case
by means of screws.

Making a Reamer Cut Oversize

When a smooth, round hole of small
diameter is required, a hand reamer is
used to produce it, and many times
the reamer is from .001 to .004 under
size. The reamer may be made to
work effectively in the following man-
ner: With a scraper made of a
medium-size, half-round file, burnish
the face of each flute with the oval
side. This will raise an edge and cause
the reamer to cut larger, the size de-
pending on how long and hard the
faces are burnished. This, of course,
does not make a permanent edge, but
it does very nicely in an emergency.



A Small-Farm Workshop

By FRANK L. RUSSELL

T makes little difference whether a
person owns a large farm or a
truck garden, a place for small tools
is not only convenient but almost a ne-
cessity. The house can be of a size
proportionate to the requirements.
The one illustrated is suitable for a
small farm, and makes a place for the
small kand tools, as well as provides a
place where one can occupy spare time
in making repairs and keeping the
implements in
proper shape.
The size of the
house is 7 by 12
ft. and 7 ft. high
at the eave. Lay
out the ground
selected for the
size of the house
and make a level
place, digging
into the earth
from 4 to 6 in,
on which to
place a solid
floor. A box
or inclosure
should be
made of
boards so that
its inside di-
mensions are
7 ft. by 12 ft.
The height of this box may be from 6
to 8 in., depending on how high the
floor is to be raised from the surface of
the earth. The upper edge of these
boards should be well leveled in all
directions so that in making the filling
of concrete the surface will be level.
Tamp in a solid bed of cinders so as
ro make the surface a trifle lower than
the surrounding ground. Make a mix-
ture of concrete, using 1 part cement,
214, parts sand, and 5 parts of broken
stone or gravel, and fill into the space
to within about 1 in. of the top, tamp-
ing it down firmly while putting in the
mixture.
The space left at the top is filled in
with what is called a neat mixture, 1
part cement and from 1 to 2 parts sand.

A Place for Small Tools Is Not Only a Convenience but
Is Almost a Necessity for the Farm, and a
for Leisure Hours is Provided at the Same Time

This is struck off level with the upper
edges of the boards and troweled to
make it smooth.

As this forms a perfectly level sur-
face there is no way to fasten the wood
structure on top of it. The fastening,
however, may be made in one of two
ways: by setting bolts in the concrete
while it is soft, or by drilling holes in
it after it has hardened and leading
bolts in the concrete. In setting the

bolts, be sure
to have them
about 134 in.

from the edge,
and that about
2 in. of the
threaded end
projects above
the surface of
the concrete.
Two or three
14-in. bolts are
required for each
end of the
building, and
four or five
should be used
on each side.
A late
made oé) studs,
2 by 4-in. ma-
terial, is fas-
tened with the
bolts so that its outer edge will be flush
with the cement base. After these are
securely fastened with the bolts, con-
struct the ends and side wall studs in
the same way as building a house, cut-
ting the studs to square the ends and
making them with both top and bot-
tom plates just 7 ft. over all. It will
require four studs for each end and
seven for each side. It is built up
square on the ends as well as the sides,
using two studs together at the cor-
ners. The upper plates are mitered at
the corners so that the frame will be
securely held together in a rectangle.
The rafters are cut to the pitch
desired and fastened in position with
a narrow board between their upper
ends for a ridge. Ordinary siding can

Workshop
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