EverydayMechanics

TRADE MARK REGISTRAYION APFLIED FOR
“It Tells You Ilow to Make and Ilow to Do Things"

Vor. 2 OCTOBER. 1916 No. 1

THE CONSTRUCTION Ol A SUPER-SENSITIVE
AUDION RECEPTOR

By MaxwerLl, K. BURCKFTT

IHHE audion detector, licensed nals that has yet been brought
for private use under the pat-  before the world  All forms of
ents of Lee Delorest, is the most mineral and acid detectors re-
sensitive receptor of radio sig- quire constant care to keep them
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The Audion Receptor herein described presents many unique points of interest
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in good working condition, and
even under the best of care static
disturbs theiv adjustiment.  Mauy
articles in our American scien-
tific papers deal with the theor-
etical side of the audion, but not
with the practical or construce-
tional side for the amateur.
Some articles take up the ap-
paratus used in the primary cir-
cuit, and then conclude by giv-
ing directions for connecting the
standard Delorest audion to the
set which they have described.

I have proved that with the
set described lterein as mauy as
fifty different radio statious of
from 200 to 3.000 meters wave-
length can be received with one
adjustment of the primary civ-
cuit, while the rest or the tuning
is done in the secondary or ium-
mediate audion circuit. The im-
portant feature of this set is the
fact that there are nuerous
methods of obtaining the reso-
uance poiuts.

Tlie bulb to be used
set should Le of the X grade
Iudson fhlaent type, which is
supplied with the standard De
Ilorest sets. This type of bulb
is not sold separately; neverthe-
less, the rest of the parts of the
standard set may be utilized,
such as the bracket, rheostat and
batteries, although therce will not
be enouglt of the latter, as a total
of fourteen 3-volt aud seven 1-
volt Dbattevies is needed. llow-
ever, recent tests prove that the
DeForest tubular bulb, which is

with this

sold separately, closery rivals the
original style bulb as to sensi-
tiveness. Using this bulb redue-
es the cost of makiung the set
A great deal, although the
bracket, rheostat and Dbattevies
will now all have to be bought.

The set is mounted on a Y-in,
hard rubber panel, which is set
into a mahogany cabinet of suit-
able  dimensions  with at  least
seven inches clearance in back of
the pancl. The method of mount-
ing the panel is shown in detail
in Fig. 2. The panel is laid out
shhown in Iig. 1, with the
holex for the switch arms, rheo-
stat stem and variable condeuser
shafts drilled with a 3-16 in. drill,
the holes for the contacts, binding
posts, and wood screws drilled
with a 9-64 in, drill, and the holes
for the stop-pins and leads of

ias

the candelabra Dbracket drilled
with a % in. drill, The names
“Phones,” “Secondary,” “Grid,”

“Plate,” “Iu and Out,” “Battery
I' & N.” “On and Off,” and the
numbers on the battery switches
and dials should be stamped in
the hard rubber with steel dies,
while the condeuser and rheostat
dials are scraichied in the hard
rubber with « shaip pointed piece
of steel rod. The dials are
shown in Fig. 2, the rheostat dial
is the whole diagram from “In"
to “Out,” while the condenser
dials are only from 07 to *180.”
The rubber panel should then be
rubbed with a piece of flannel
well saturated with linseed oil
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The entire apparatus 1s mounted upon a hard rubber panel. This view shows
how the connecttons are made on the back

and rottenstone, to polish it The  consists of three stationary and
impressions on the panel me now  two rotary semicircalar alumi
filled in with white lead or Chi- num plates. twelve stationary
nese white to make them stand  plate washers, two % in. and
out on the dark bhackeground one 1-16 in rotary plate washers,

The small variable coondenser three tie rods. % in loug and
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threaded for 1% in. on both ends
with ¢-32 threuads, one steel shaft
3-16 in. in diameter and oune 13-16
in. long threaded for % in. on
one end, with 10-32 threads,
two pieces of hard rubber 3 in.
x 2 in. x 1 in.. with the holes
marked “A" drilled with a 9-64
in. drill and countersunk for g
in. with a 5-16 in. drill, with
the holes marked “B" drilled
with a 3-16 in. drill, ouly one
piece of hard rubber being drilled
with a 9-G4 in. drill at the places
marked ©C,”” while the other piece
has the corners at “C" eut off
diagonally oue inch from the cor-
ner as shown in Fig. 3, two %
in. long ©€-32 thread brass -
chine screws, and six small di-
ameter brass hexagonal nuts with
6-32 threads.

The lngge variable condenser
conslists of twenty-two stationary,
and tweuty-one rotary semicir-
cular aluminum plates. sixty-unine
stationary plate washers, twenty

1-16 in. and two % in. rotary
plate washers, three tic rods

2 7-16 in. long and threaded for
14 in. on both ends with 6-52
threads, one steel shaft 3-16 in.
in diameter and 31 in. long
thireaded for % in. on one end
with 10-32 threads, two pieces of
hard rabber the sawe as used on
the small variable coudeunser, two
3% in. long 6-32 Dbrass machine
serews. and six small diameter
brass hexagoual nuts with 6-32
threads. The details of these
parts are shown in Fig. 3.

The rotary plates are assem-
bled with the thin washers be-
tween the plates and the thick
washers on the outside. These
outside washers are pounded to
make them tight against the shaft
and thus they form a rivet which
holds the plates together. The
stationary plates are assembled
as shown in Fig. 3. The rotary
plates are then put in between
the stationary plates and the
pieces of hard rubber hold the
plates in position by weans ot
the bexagonal nuts tightened on
the tie rods. The holes where
the tie rods come through the
rubber are countersunk an 34 in.
to allow the hexagonal nuts to
be below the surface of the rub-
ber and permit the complete cou-
denser unit to be-attached to the
back of the panel. as shown in
Irig. 3. ‘'The assembling of both
the large and small condensers
is the sawne, except for the quan-
tity of materials used.

The loading inductance is of
No. 30 single cotton (overed cop-
per maguet wire wouyd on a
cardboard tube 49-16 in. in di-
aeter and 2% in. wide. The
tube is dritlled with very small
holes, as shown in Fig. 1, and is
then shellacked aud baked in an
oven to dry it thoroughly to pre-
vent shrinkage.

When winding the wire on the
tube, ieads are taken out throagh
the holes into the center of the
tube. After this the wire is given
a coat of insulating varnish te
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Fig. 1.

Layout for drilling the panel
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Fig. 2. Layout for one of the dials. Mou

nting tite hard rubber panel in wood:n

case

prevent it from loosening. This
inductance is held in place by
means of strips of wood fastened
to the sides and bottom of the
cabinet.

The rheostat is of the standard
porcelain type sold by all elee-
trical supply houses and used on
the Delorest audion. It
mounted on the back of the panel
with two 85 in. long 6-32 brass
machine serews, as shown in Fig.
3. The stem is the same as nsed
with the switeh arms, except that
it is 2 in. long instead of 114 in.
The contact arm is made of only
one thickness of heavy spring
brass 17 in. long, with a 3-16 in.
hole in one end for the stem to
pass through. The armis held in
p.ace by lock-nuts “A” and “C.”
as shown in Fig. 3. These ave
all soldered together to keep them

is

tight after the pointer, which is

a fine line scratched on knob
~“IR,” is set in position.
The knobs to control the

switches, ete., are turned out of
hard round rubber rod with the
peripheries  knurled. All  the
kuobs except the two condenser
knobs have countersunk holes in
their centers to permit the stems
to be level with the surface of the
knobs. The switch arms are of
medium spring brass, which are
held tight against the knobs by
lock-nuts A" which are thread-
ed on the stems. On the back of
the panel lock-nuts “B” are
threaded ounto the stewms, with
copper lugs for connection under
them, and soldered to keep them
from loosening. The condenser
knobs are held in place by tight-
ening them against their point-
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Fig. 4.

The loading inductance and how it is tapped
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The rheostat and how it is mounted
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The contacts are turned
out of round brass rod 1% in. in
Jdinmeter, and the stems ave
threaded with 6-32 threads. They
are held tight to the panel by
6-32 brass hexagonal nuts thread-
ed on the stems with small cop-
per battery lugs underneath
them with which to fasten the
connecting wires. The stop-pins
for the switches are turned out
of round brass rod % in. in di-
ameter, and are forced into the
holes near the end contacts of
the sets of switches. The binding
posts ave of the type which take
telephone cord tips. The de-
tails of the above parts are found
in Fig. 6.

After the panel has been laid
out, the rheostat, switches, con-
tacts, stop-pins and binding posts
should be mounted, then the vari-
able condensers should be at-
tached to the panel and the leads
from the loading inductance

Ors,

Diagram of connections

should be soldered to their re-
spective contacts. Now the wires
should be soldered to the stems
of the contacts of the battery
switches, with copper battery lugs
soldered on the opposite ends to
permit easy counnection to the
batteries, and the other connec-
tions should be made as shown
in Fig. 7. The panel is next set
in the cabinet and the two held
together by wmeans of % in. brass
oval-head wood screws.

The high voltage batteries are
placed in the cabinet, while the
low voltage battery. which is 2
G-volt storage cell, is connected to
the binding posts marked *“Bat-
tery I" & N.” The terminals
marked “Secoundary” are connect-
ed to the secondary terminals of a
large receiving trausformer.* To
obtain the best results the receiv-

*8ee article in the September lssue, **The
Construction of Radio Receiving Apparatus,*
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ing transformer sbould have a
loading coil in the aecrial lead
and a variable condenser in the

primary circuits are adjusted
first. and last but not least, the
immediate audion cireuit is ad-

The apparatus completed and in use ag a field set at the Everyday Mechanics
Experiment Station

ground lead. Two thousand ohm  justed

phones may be used, although the results stated in the begin-
three thousand ohm will give bet ning of the article are experi-
ter results. The filament and enced.

It is at this point that
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IHINTS FOR THE AMATEUR MOTORIST

SoME DPRACTICAL WORKING INSTRUCTIONS FOR TIIE MAN WHO DRIVES
IIis OwN CAR

By Mgs. A. SHERMAN IHiTclicoCcK

ONE of the greatest joys of
motoring is to feel that
one can rely upon one’'s car, and
two very important items to the
prospective purchaser are sim-
plicity and reliability. The av-
erage buyer, who is unfamiliar
with motoring, is quite prone to
become somewhat confused if he
bas several cars demonstrated
to him. He must remember that
the car that will go faster than
the one he has previously tried
is not necessarily the better car.
To be sure, it may be cousider-
ably faster while it is running,
but the main thing to be sure of
is that it will keep running,.
The ¢éar to be selected should
be one with a reputation for re-
liability, one that will not entail
a large expenditure and remain
for a considerable time at the
repair shop. The joys of motor-
ing are considcerably lessened
when a car is stranded on the
country highway and has to be
towed to the repairer.
Everyone who wishes to be-
come a successful driver should
prepare himself, as far as pos-
sible in guarding against trou-
bles, which are liable to arise
“pith even the best-constructed
ymeotor. - Many people, both meu
.and women, when beginning  to

drive the motor car, are con-
tinually anticipating troubles, in-
stead of giving their attention to
a systematic study of their car.
with a determination to succeed
and overcome the ordinary dith
culties which may arise. The
first time one operates his car
alone, no matter whether he has
been taught by an experienced
driver or otherwise, he will have
very little confidence in his own
ability.

On each occasion when change
of speed iz necessary, when he
has to avoid other vehicles and
obstructions to his progress, it
is exceedingly difficult for him
to retain in mind-even the sim-
plest of his instructions; and
it is especially necessary, at such
times, to have the car under
complete control, and to be pos-
sessed of presence of mind to
do the right thing at the proper
time.

The ability to judge speed and
distance, and the knowledge of
control are to be had only from
actual experience, careful study
and keen observation, combined
with intelligence. Care and
discretion will, in a short time,
give one complete confidence ‘to
drive the motor car with per-
fect safety,
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See that the tires are properly influled before starting out
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Before starting out with the
car, the tires should be examined
to see that they are m good
condition and inflated properly;
all the wearing parts of the car
should be well oiled; one should
be particular about having' the
axle-pivots, steering-gear. change-
gear, levers, bLrake wmechanism,
and engine, hberally  supplied
with otl; the change-gear box,
the crank case of the engine,
and  the vrear or differential,
should always be given an abun-
dance of oil, the gasolme tank
shonld always Dbe filled before
starting away for the drive

It is always mportant that
the gasoline is strained Dbefore
putting it into the tank—a very
little grit or dirt is suflicient to

clog up the carburetor Some
tronbles, of course. canunot be

guarded against; but dirty gaso-

line is something that should
never cause inconvenience, al.

though it trequently does through
rarelessness

A mixture of gas is sometimmes
exploded in the mufller by the
heat of the exhaust. and is mis-
lled back-firing, This is caused
by too much gas being fed to the
engine, which cannot be fired or
exploded, and is, consequently,
forced into the muffler with the
exhaust gases. Blue smoke from
the exhaust is a sign of too
much lubrication, but black
smoke shows that too much gaso-
line is being consumed; both

cauxe  sooted  spark plugs and
dirty valves.
If the engine slows up. the

fault will most likely be in the
mixture ot gas-supply, or due to

the agnition  batteries running
down It it stops swddenly, the

trouble can be attributed to an
igmtion fault. If it slows up
and  stops, and then, after a
mmite or so. starts up  again
and runs a wmile or so, it is
an almost sure sign that  the
battery is down

It will sometimes Dbe found
that a certain eylinder is missing
tire 1f the plug has been ex-
amined and eleaned, and seems
to spark well wheu the e¢ar is
running on the level or down
hill, but refuses to do duty when
a il is 1eached. it is an almost
certaiu sign that the plug in that
particular eylinder is short-cir-
cuiting, either trom dirt or oil on
the inside, or perhaps because it is
cracked. The remedy is  to
change the plug for a new one.

The water-tank, unless it is
an aiv-covled engine, mast always
be kept well filled In the case
of an empty water-tank, where
the absence of water has not
been discovered until the engine
has overheated and the pistons
Jammed tightly, test the cylinders
by sprinkling a few drops of
witer on them If the water
hisses and dries off quickly, do
not refill until it cools off, Kero-
sene taken from the lamps can
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be poured into the cylinders to
reach the pistons  This ean be
done while they are hot.

If the pistons have scized. the
cooling process is a slow and te-
dions ome. The careful driver
will try to avoid this happening.
and will take prompt measures
to ovarcome any symptoms of
overheating,  Steam issuing from
the filling nozzle, or water com-
ing out of the overflow pipe.
while driving, ave symptoms of
overheating, as are continued fir-
ing after the ignition is switched
off, or a slicht cloud of smoke
rising from the engine \As soon
as any of these symptoms are
noticed, stop the engine and in-
ject Kerosene into the cylinder,
meantime turning the engine by
hand; as the temperature goes
down the pistons will move more
freely.

If a bearing should by any
chanee become very hot, the best
and simplest way to cool it is
to pour water on it until quite
cool. then lubricate well before
starting. In new cars. bearings
are apt to run hot; the least
loosemess in the bearings of a
connecting-rod or in the main
shaft will set up a jarring knock
or pound. This noise will speak
plainly to an ear that has once
recognized it, and. if it is not
immediately overcome, it will
prove most destructive.

A common cause of loss of pow-
er ‘in gasoline motors is poor

MECIHANICS 15

compression,  This may be due
either to the piston rings failing
to bear smoothly and evenly
against the cylinder wall, or to
one of the vilves, usually the ex-
haust, not closing tightly  When
three or four turns of the start-
ing crank have been made and

e

Do not forget to fill the gasoline tank

the motor has not responded, the
driver must look for the fault
and eliminate it. ‘This trouble
may be caused by the switch be-
ing open, not enough gasoline in
the carburetor. defective wiring,
insufficiently charged batteries.
dirty spark plugs, a closed
throttle, or a poor mixture,
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Good advice to those who as-
pire to drive the motor car is al-
ways to take bumps and' cross-
walks at an angle, as it tends
to distribute the shock eveunly;
whereas, if one drives over them
directly straight. it gives the

out racing; the moment it be-
gins to knock or race, the spark
should be retarded. A motor is
running its best when at its high-
est speed without knocking. In
changing gemrs, time should be
taken; one should uot throw in

Leave a foot of spuce between the wheels and
This will prevent disastrous ubrasion to the tires and possibly prevent an awkward
situation when you wish to start again

front axle. steering gear and
wheels the whole brunt of the

shock, and in the long run will
send the car to the vepair shop
—a place best to Keep out of if
possible.

The motor should never be al
lowed to race. but should be run
at its highest speed capable with-

the curb when drawing up.

the high from neutral until satis-
fied that the engine is running
good and strong. If unot. the en-
wine will become stalled, which
means getting out and cranking
—unless the car be equipped
with the self-starter. In taking
a hill one should give it plenty
of throttle, but not enough to
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choke the spark. Go as far as standing alone without setting
possible up the hill on the high the emergency brake and remov-
speed, and, if the engine shows ing the plug in the switchboard;

_ Perseverance and patience in time will work wonders. Constant association
with your car and a study of its characteristics will soon_engender in you a
feeling of security and confidence in your own ability to act in an emergency

signs of dying down, be sure and  this obviates possible accidents
shift into low before it becomes from people fooling with the car.
stalled, A good tule for the woman 1o-

A car should never bhe left torist is to test the brakes every
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day; it takes only a second, but
it is important,

Never draw up with the brake,
if possible; it wastes the tires ev-
ery time it is done. Withdraw the
cluteh in anticipation of the place
to stop, and just make the stand-
still with the brake. 1t is decid-
edly bad driving to rush up to
the stopping-place and then ap-
ply the brakes quickly. for sev-
eral reasons. It scares the peo-
ple who may be near the stop-
ping-place; and the people inside
the car may alse be frightened,
thinking, perhaps the Dbrakes
won’t work. It also suggests the
idea of a wish to attract atten-
tion, and give an hmpression of

ability, which is decidedly unbe-
coming. It costs as much in tires

to stop by brake power as it does
to start with the same quickness.
In the case of starting or quick
acceleration, the motor is the
motive power. In the case of
slowing down snddenly by brake
power. the momentum of, say,
one and a half tons is the motive
power, and the brakes are the re-
tarding power, In both cases,
the tires in contact with road sur-
face have to communicate the
power, and they depreciate ac-
cordingly; because the power of
retarding is transmitted throngh
the gears and reduces the life
of the mechanical parts.

A car should never be started
on high speed; throw into low
until the motor is worked up.

and then throw into high, Cor-
ners should always be taken at
a slow rate of speed, and plenty
of room be allowed in case of
skidding.  Chances should never
be taken, as it is better to slow
up und lose time than to injure
some one or the car. .\ motorist
should never pass on the wrong
side; and, when driving, all his
attention should be given to the
work before him.

Perseverance and patience and
time will work wonders, and con-
stant association with things me-
chanical gives one a degree of
skill in manipulating tools that
will astonish the novice. Com-
mon sense is the first principle
needed to run a car. Ingenuity
is another needed requisite, and
with intelligence and the desire
to become proficient, the average
person may confidently expect to
develop into a successful and ex-
pert motor car driver.

SOoME DI’RACTICAL I’0INTS FOR THE
AUTOMOBILIST

The easiest way to clean an
automobile horn and remove any
dust that may have accumulated
in the reed is to pass a slip of
thin paper under the reed.

When the celluloid windows in
au  automobile cape top get
broken they can be mended by an
application of acetone, which is
a solvent for celluloid. Apply as
you would any cement,
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IIOW TO IIAVE A CLEAN GARAGE
By F. 1I. SWEET

LEANLINESS in the garage
is essential to the well-be-
ing of one’s car. Next to that,
cleanliness in keeping the car is
most to be desired. The first of
these two important points can
only be secured when planning the
huilding, and it is one that the
owner will do well to look out for.
The draining of the floor
should always incline toward the
center, and should be of a cesspool
pattern. Below the opening, there
should be a receptacle to catch
all grease and dirt, and with it
a grit cluunber. These should be
carefully looked after, so as to
guard aainst any obstruction,

A good thing to keep the ga-
rige tloor clean is a hot, saturated
solution of connmon washing soda,
which, if wanted for use frequent-
Iy, can be made up in large quau-
tities and stored away. If this is
done, however, the solution must
be re-heated to about boiling point
before making use of it. This
will, of course, be too hot for the
hiaunds, so that an old broowm or
brush snould be utilized to spread
it around.

Another preparation as good. if
ot better, that can be used for
this purpose, is tri-sulphate of so-
«dium, which can be procuved at
from 4 to 5 cents a pound. This
solution, although strong enough

to remove paint, ean he frequent-
Iy used for the hands with hn-
punity., It is more  couvenient
than the fiest solution, iu that it
can be used cold.

For cleaning the body of the
car, the use of necdlessly strong
alkali soap should be condenmed.
This, with neglect to wash off the
soap and failure to dry the var-
nished surface perfectly, is re-
sponsible for a great deal of in-
jury done to a car's paint. As a
matter of fact, neither soap nor
witer should ever be used on a
car above the under sides of the
mudguairds, except in cases where
the mud is caked on the body in
large quantities.

In most cars the first signs of
wear of the painied portion in-
rarially show ou the varnished
surface of the engine bonnet.

" This is due to the fact that it is

frequently covered with mud on
the return from a run, and is
then washed away with soapy
witer while the metal is still hot,
Soap should not be used on the
bonnet uutil it has cooled, and
even then should Dbe carefully
washed off. After a number of
washiings while the bonnet is still
hot, the injurious effect is quite
noticeable, and within a short
period the ear has to he repaint-
ed long before its legitimate time.
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FITTING FLEXIBLE

coNDUIT

AND  ARMORED

CABLE

BY 'TerrReLL CROFT

RMORED cables are made
Ly serving spirally sheet-

steel strips around rubber insu-
lated copper conductors.  The
sheet-steel sheath atfords a rea-
sonably flexible, protective cas
ing. Armored cable is then merely
a flexible conduit with the twoor
three conductors, as the case

Conductors
Rounded Edge

I-for Large
Conduit and Cable

1- For Small
Conduit and Cable
Fig 1. Connector used for securing

flexible steel conduit and flexible steel
armored cable in wooden panel hoxes

may be, already in:\'tullod within
it. However, the caxing s
wrapped tightly around the con-
duetors so they cannot be with-
drawn. The sheath is constract-
ed in practically the smne maoner
as is flexible conduit. Numerous
methods have beeu adopted by the
different manutacturers for mak-
ing armored cable, and for lock-

ing together the edges of the strip
spirals. It is frequently used in
finished Dbuilding wiring, but is
sonmtewhat more expensive than
conduit wiring, hence is applied
only in cases where conduit can-
not be conveniently used. It has
the advantage that it can be
fishied with impunity through any
place within a building. Fig. o
shows a typical tlexible or av-
mored conduit installation. Ia
general, the sune installation re-
quirements  apply  for armored

cable as for rigid and flexible
steel conduit.
There arc tiro kinds of ar-

mored cable: moisture-proof and
non-moisture-proof. The con-
struction of cables of the non-
moisture-proof type is such that
moisture may enter the protective
casing through the joints between
the spiral strips.  In the mois-
ture-proof types, the entrance of
maoistuve is prevented either by a
spival lend gasket or by the in-
lierent construction of the cable
sheath. Cable of the type using
the lend gasket is sometimes
called  leaded  armored  ceable.
Moisture-proof cable should he
used in places that are perma-
nently daup.

The methods of securing ar-
mored cables in outlet hores are
illustrated in Figs. 1 aud 2. A
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special fitting or connector (Iig.
1) must be used at the end of
each cable run to provide a means
of attaching the cable in the out-
let box and to provide a rounded
edge at the end of the sheath
on which the conductors may
bear. The same terminal con-
nectors are used with armored
cable as with flexible steel con-
duit.

Couplings cannot be used with
armored cable.  While couplings
or “straight” connectors may bhe
used for joining togethier lengths
of flexible steel conduit, they can-
not be used with armored cables,
inasmuch as it must be continu-
ous from outlet to outlet without
Joints or splices.  Iig. 3 shows
the application of couplings for
joining rigid and flexible conduit.
Couplings should not be applied
in this manner in armoved eable
runs.

Outlet plates, Fig., 4, may be
used with armored cable or with
flexible conduit. In the plate il-
lustrated, which s for a combi-
nation  gas-and-electric outlet,
wedge-bushings are provided for
clumping the sheath of the cable
or the conduit in the fitting, and
for providing a rounded edge up-
on whicl the conductor may bear.
The hole in the center of the plate
is for the admission of the gas
pipe, and n set-screw is provided
for securing the plate to the pipe
and for grounding it thereon.

No gaps or opcn spaces should

be left around outlet bores vr
plates set in walls, because of tlie
possibility of flames originating
in the outlet boxes being drawn
to within the wall or partition.

Armored cable sheaths must
be grounded for the same reason
that dictates the grounding of
conduit systens.  Ground clamps
are used for the purpose, and
they are installed in substantially
the same manner as are those
used for conduit.

Flerible steel armored cable in-
stalled in permancntly  damp
Maces should have a lead pro-
tective covering interposed be-
tween the rubber insulation on
the wire and the steel protective
sheatli,  Cable of this construe-

R(g/d Condluit

locknut
( @7 —
Bllslmy

@ a
Knockouts—

0io0 o o

O e O

Box Connector
- Condyit

Fig. 2. Rigid and flexible conduit fas-
tened in outlet box
tion is known as leaded ecable.

In some localities armored cable
without the additional lead



)y
——

EVERYDAY

MECHANICS

sheath is not permitted for in-
stallation in fireproof buildings
in course of construction, because
these are considered damp places,
due to the fact that the conduct-
ors will be exposed to the weath-
er and moisture.

Locknots =l

I’t B
0/'sfribuf/b/7\—\_\!

Cabinet "

Combination rigid and flexible
conduit wiring

Fig. S,

The leaded covering is not or-
dinarily required in brick or ma-
sonry inside walls that will, af-
ter the Lbuilding is finished, be
dry. The lead covering is fre-
quently required for cables in-
stalled in outside walls or when
the walls will Dbe moist per-
manently.

Terminal fittings at outlet bor-
ex, Figs. 1 and 2, take the place
of the locknuts and bushings used
with rigid condnits and perform
two fiumetions.  They hold the
ends of the armored cable or flex-
ible steel condnit in the box, and
also provide bushings protecting
the couductors from abrasion

where thiey emerge from the spi-
ral-steel-strip sheath.

Armored cable and flerible con-
duit must not be bent to too short
a radius, because if it is the
sheath is liable to be opened at
the joints and the conductors may
contact with the deformed iuner
layer of the sheet metal sheath.

Armored cable in joists should
always be so located that flooring
pails  will not enter it.  This
applies also to flexible steel con-
duit, because it is possible to
drive a nail through the sheaths
of either. Ilence, where carried
through joists, the holes through
which they pass«should be located
far enough from the tops of the

‘.--::Sef5crer/

Twin C a//'dl/m‘ar-...zﬁzl
=

Conduit ="

Fig. 4. Cast iron outlet plate for
flexible-steel conduit or flexible-steel ar-
mored cable

joists so that the nails driven to
secure the floor, or for other pur-
poses, will not penetrate them.
They should be carried through
holes near the wmiddles of the
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Stexible Sheel "\
Condw"fg_‘ S
I a

=3 Combination

A" Bracket Fixtures

Joists

Fig. 5.

joists rathier than through slots
in the tops of the joists. 1u New
York City slots for conduit in the
tops of the joists are not pei-
mitted. There couduit or ar-
mored cable must bhe carried in
holes bored through the joists
abont midway between the upper
and lower edges.

To FAasTEN LaG Screw 1N BRICK
WalLL

A very good way to fasten a
_serew in a conerete or brick wall
and which is not as muech trouble
as melting the lead and pouring
it in the hole, is to roll up
tightly a piece of sheet lead
(about 1-16 in. thick) a little bit
larger than the hole and force it
in with a hamnmer. Drive a nail

Typical flexible-metallic-conduit installation

a short way into the lead, which
serves as o starter for the screw.
1 have known this way to hold
when an expansion bolt would
not.

Contribnted by I'. M, EAMES.

IIINTS FrROM A CARPENTER

During my work for several
years past I have learned the fol-
lowing facts: 1,000 shingles laid
five inches to the weather will
cover 125 square feet; 5 Ibs. of
four-penny nails will put them
on, or 4 Ibs, of three-penny. One
cord of stone. three bushels of
lime and a cubie yard of sand will
lay 100 cubic feet of wall. Leave
ont one-half the lime and put in
one barrel of cement and your
work will be improved.

Contributed by Joux UpToNn.
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HHOW TO WIXND ITIGH FREQUENCY COILS WITII-
OoUT A LATIIE

By TiE LABORATORY STAFF

IIE editorial correspondence
of the past few months has
disclosed a surprising dearth of
kuowledge among the readers on
what we had assumed to be “old
stuff.”  We have found that
many readers, for instance, have
refrained from attempting to
build Iarge high frequency coils
merely because they had no lathe
in which to do the winding.

In many of our articles and
books we have specified a simple
winding rig which, to us, seemed
so simple that no lengthy expla-
nation was necessary. Such s
apparently not the case. however,
for the questions continue to
come in., Instead of attempting
to answer all of the many queries
through The Technical Adviser
we have made a short article of
the subject and have incorporated
illustrations made from our own
apparatus in the lxperiment Sta-
tion.

Fig. 1 isx a photograph of a fin-

ished coil wound upon a card-
board cylinder, 7 in. diameter
(outside) and 18 in. tong, The

photograph shows all there is to
the winding rig. Fig. 2 shows

the parts dissected, and the
reader will observe that the
winder embodies  two  upright

pieces of wood mouuted upon a

base : two disces cut out on a scrolt
saw to fit wightly into the card-
board cylinder, one at either end
and two stove bolts, 14-20 in =ize,
one of which is fitted with a
crude erank and handle to facili-
tate turning the cylinder.
BRelow the winder and attached
to the face of the bench with
wood screws is a rig for holding
the magnet wire. This consists
of two supports through which a
length of wooden dowel is passed.
Thisx rod will hold two large
spools of wire at one time to take
care of the double winding to be
described. No tension is used on
the wire, as the spools unwind
slowly as the cylinder is turned
by hand., And right here let ns
say that the hand winding is not
at all stow; if a lathe were used.
it would have to be run at the
lowest speed and backwcard. .
In Fig. 3 the boys are doing the
trick. This photograph shows a
double winding being placed. On
this cylinder the effective wind-
ing is to be a single layer of No.
24 D. S, C,magnet wire, and eache
turn is to be spaced from its
neighbor by the thickness of a
picce of No. 30 D, . C. wire.
Obviously, the simplest way to ac-
complish this is to wind both the
silk and the cotton covered wires
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on in parallel and afterward to
remove the cotton, leaving the
silk wire in position with tuarns
evenly  spaced  throughout  the
length of the cylinder.

Fig. 1.

To perform the double winding,
the permanent wire, i e, the No.
24 xilk covered, is passed through
a small hole punched in the eylin-
der at a distance of an ineh fron
the left-hand end.  This hole is
then plugged with a  piece of
match stick dipped in thick shel-
lac.  The wooden should
have been secured ju the cylinder
by means of small brads with
heads left projecting for easy re-
moval The cotton covered
wire may then he wrapped around

dises

one of these brads (see starting
of winding in Fig. 3). This per-
mits of removal without disturb-
ing the silk covered wire at the
starting point.

A coil already wound in the winding rig

Joth spools of wire are placed
on the dowel of the wire holder
and  the base of  the winder
screwed or ¢lamped to the beneh
bhefore starting the work.,  When
the end of each wire has been
secured, one operator grasps the
crank handle and commands the
double wire. ‘T'he two wires are
held between thumb and fove-
finger and close together, The
middle and third fingers then
separate the wire as it comes

from the spovls The assistant
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stands ready to exert pressure on
the cylinder when necessary. for
this double winding is essentially
a two-man job.

Starting a  turn two and
making sure the wires are paral-
1ol and not crossed, the operator
may proceed to wind until a “true
turn” is taken. DBy true turn we
mean a ‘turn that goes on ac-
curately and is concentric with
the edge of the cylinder; the first
few turns will not be true—they
will vary as the hand wavers in
auiding the wire, After the first
true turn is placed, the starting
turns may be gently shoved up to
it in order to start a true wind-
ing.

From this point on, the work is
plain sailing. The operator winds
slowly at first, while the assistant
maintaing  pressure  with  his
finger tips. as shown in Fig 3.
The one disagrceable feature is
the irritation to the eyes. When
winding the green silk and white
cotton covered wires in parallel,
the vision is so confused that
everything is a blur after a few
minutes, The imperative move
right here is to rest the eyes by
looking off at a distance and
preferably out of the window if
there are green fields and trees in
the distance. A few moments
will do wonders, when the wind-
ing may proceed.

After some little practice, the
operators will be able to literally
spint the cylinder, and the time
consuited in winding the coil is

or

really but fifteen or twenty min-
utes.  This proficiency is attained.
however, only after practice.

In IFig. 4 we sce the duplicate
wire being imwound. This opera-
tion is performed only after the
end of the silk covered wire has
been secured in precisely the sine
manter as the starting end—with
the wooden plug through the wall
of the cylinder In removing the
wire from the c¢ylinder, we of
course use the lathe to spin the
wire spool  The worker who has
no lathe may turn the spool by
hand or else mount it on the end
of a hand drill, winding the wire
by turning the drill crank.

CHoice orF WINDINGS

The number of turns placed on
the c¢ylindet determines  the
length, quality and characteristics
of the xpark delivered by the
coil  The cylinder just described
requires about six turns of pri-
mary of any convenient form, o
condenser of between .01 and .02
mfd. (sece condenser article in
this issue), and a transformer of
the standard wireless type of
from % to 1 kilowatt capaeity.
With a 4-kilowatt magnetic leak-
age transformer, the cylinder
gives a beautiful spark, thiek and
white. and of a frequency so high
that no perceptible shock can be
felt The lengthh of the spark
varies with different points of
tuning from 6 in to 18 in.

Now for comparison. the same
size of c¢ylinder wound with No,
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Fig. 2.
30 double cotton covered wire
wound cloxe or without any
separation  whatever, gives a

+

The various parts ot the winder and the cardboard cyhnder

spark quite distinetively different.
The streamers are thin and blue

and of a hairlike texture.

They
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do not appear nearly so angry as
those from the other winding.
“but on taking the discharge
through the body, we find the
frequency has been lowered so
that we get an appreciable
shock—not a bad one, but we can
feel it. 'The length of the spark
is rather greater, but the spark is
thin. The coudenser is huger—
about .02 to .03 mfd.. and the pri-
mary has sixteen turns.

If we insert a variable resist-
ance or a choke coil in series with
the primary of the transformer,
and open out the spark gap, we
got a periodic discharge that al-
most exactly simulates the dis-
charge of an induction coil with
a slow  vibrating interrupter.
Carrying the resistance higher,
we get a very slow. crackling
spark of the true static type This
spark is cold to the touch, but it
causes much greater musculav
contraction than Dbefore One
can feel the impulses of the cur:
rent and see the muscles respond
in the bare arm

The \'_choice of -winding will
rest with the individual TFor us
—we can never make enough of
them. Every time we try soine-
thing new we leiwrn more and
disprove our former theories
The cost is so low that the true
hizh frequency fan will go after
all of the variations he can think
of. We have given the results of
our experiments in a very brief
way in this article just for the
sake of completeness.

INSULATION OF THE WINDINGS

We use shellac and also a queer
compound that we have hit upon
by accident. The formula will
not be published just yet for the
simple reason that we are pot
sure just yvet what we have in the
mixture. Suftice it to say that
our best coils and the most dur-
able ones have been those coated
very liberally with shellac and
most thoroughly dried. , Then
after three or four coats of shel-
lac have dried in, we give them a
final coat of armalac or this new
mixture of ours. The secret of
success is to have patience to
thoroughly dry out the shellac
after every coat We allow it to
dry for days before putting cur-
rent through the winder.

Wax can be used aud. in this
connection, heeswax is the only
thing It is costly but worth its
price  For a cheaper compound
and one mechanically much
harder. beeswax and rosin may
be used in equal parts. The wax
insulation should be put on by
melting the compound in a shal-
low pan and slowly revolving the
coil (on its winding supports)
through the molten mixture. The
revolutions should continue after
the wax has been taken away, to
insure an even coating as the mix.
ture dries and hardens on the sur-
tace of the ¢ylinder

We do not favor this wax in-
sulation particularly, as we have
had such good success with the

other compounds. Ilowever, in-
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Fig. $. Starting the winding. Note how the wire is guided
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Fig. 4. Removing the extra wire used for spacing, This is done by winding the

coil hackward and starting where the winding was tinished

quiries constantly come in regard-
ing it, and we have suggested the
one method we have found prac-
ticable for the case in hand. Of
course, in the case of a very

closely coupled coil such as one
of the pancake type desceribed in
the March issue, wax is the only
thing to use unless oil can be tol-
erated.

AMATEUR LANDSCAPE GARDENING

By E. BLaig WALL

IIE principal of one Cali-
fornia school has obtained
some very unusual results from
Irer  manual  training
Among other things covered s
landseape  gardening,  The two

class,

cement and boulder seats shown
in the photograph border a cin-
der traeck and are a segment of
its curve,

Each student brought a supply
of the boulders. amd the under-



EVERYDAY MECHANICS 31

rouwnd  base—about 2
feet  deep—was  pre-
pared, I'liis is slightly
Jonger and wider than
the seats proper, which
are 19 feet long
I'orms were mile for
molding  the outside §
back, the ends and the
base. The inside of the
arms, sear and  back

were worked
out wi-Ir “rew
es. Th» seat
has a dep h of
15 u. a.d the
bacs is, in a
ver, literal
sense, t 1e ancle
or 1enu=e, ‘The
greates™ hight
is ol i, the

thickness at the top
ahort 10 in.

The lower picture is
of a drinking fountain
huilt hy the same class,
The plumbing. of
course, was in  place
hefore the work was
hegun.  The upper pivc-
fure, the “Lantern
Fountain.” was ceiment
od only where security
for the stones was
needed.
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THE WOODWORKER

By Rarpu F. WINDOES

Instructor of Manual Training, Davenport High School, Davenport, Ia.

IN the May number of EVERYDAY

MECHANICS, a small wood-
working bench was illustrated in
Fig. 4 of this series. This bench
is of such simple construction
that any amateur with no previ-
ous tool experience can build one
similar to it. This article will
be devoted to the construction of
this bench.

Although the absolute beginner
with a good equipment of tools
can build the bench alone, it
is suggested that he obtain help
from someole with experience, if
it is possible, as little attention
to the proper use of tools will
now he given.

A careful study of Fig. 4, and
the bench assembly, Fig. 9, will
undoubtedly make the counstruc-
tion clear. TIn the latter figure
no dimensions are given, these

Leing omitted for the sake of
clearness. All dimensions will be
found in Fig. 10.

Obtain the stock from the mill
cxactly as given in the following
bill. This stock should be mill-
planed but not sandpapered, as
mill-marks are not objectionable
on a rough work-hench.

These dimensions are finished
sizes—impress this upon the mill
man—absolutely 1no allowance
made in any case for sawing or
planing after the stock is cut.

The stock can be of any of the
following woods: maple, beech,
plain oak, birch, ash, or elm. A
mixture of them is not objection-
able, although if the top, A, is of
maple, better results will be ob-
tained. This top will give great-
er satisfaction if it is glued up
from three or four pieces; and if

MiLr. BiLL FOR WORK-BENCIL

1pe. 2% in.x13 in.x54 in.....oo...... top (A)

4pes. 1% in.x 3% In.x25 im.......ll. legs (B)

1pe. 1% in.x 2% in.x20% in............ rail (C)

1pe. 13 in.x 2% I x21 in............ rail (D)

2pes. 1% in.x 2% in.x21 in. ...l rails (E)

2pes. 1% o x 3% in.x33 in.........L.. braces (I)

1pe. %in.x 7% in. x5+ in.........en. tray Dbottom (G)
1pe. % inx 2% x5+ in............ tray back (H),
Ipe. 3% in .11 in.x28 in............ back (1)

1pe. 3in.x 2% in.x75 in............ tool rack (J)
2pes. 1% inx 3 Inox TYin. ...l blocks (K)
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Fig. 9.

it is made 48 in. long with 3 in.
pieces tongued and grooved into
each end, securely glued and dow-
eled, a perfect top will resuit.
Of course, this will cost more, but
if the craftsman is going into this
work for the best possible re-
sults, it will be worth the extra
expense.

CONSTRUCTING THE BENCH

Secure twelve lag screws, with
washers, 6 in. long and % in. in
diameter, two 41% in. long and 3§
in. in diameter; and a number

Detail of construction of the bench shown in Fig. 4 of this series

of 2 in. No. 10 flat-head wood
SCIrews.

Begin with the bottom pieces,
E. At 3% in. in from each end,
square lines across the bottom;
15 in. up. run a line across the
piece and down to the bottom
lines. When the wood between
these has been removed, feet will
result. The bench will stand
more nearly level if this is done
than it would if these pieces were
left flat. The wood can be re-
moved by sawing straight in to
the line in a number of places,
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and using the draw-knife or
chisel, working with the grain.
It does not nced to be a smooth
job, nor a perfectly square one,
as it will not show when the
bench is assembled.

Notice that thie top rails ¢ and
D are of different leugths, €
being 3% in. shorter than D, as it
is used on the right-hand end of
the bench. With the 1 in. bit
bore a hole 1 in. deep 4 in. from
each end of D, 4 in. from one end
of C, and 3% in. from the other
end. See Fig. 10. The distance
between centers on each set of
holes should be 13 in. These
holes are in the narrow—1% in.—
side of the pieces. When the four
1 in. holes have been bored, tinixh
boring through the piece with the
14 in, bit. The holes are bored in
this fashion so that the heads of
the lag-screws will be below the
surface of the wood, permitting
the top—to be put on later—to
lay perfectly flat over them.

At a distance of 4 in. in from
each end of pieces E bore ¥ in
lioles through in a similar manner.
There will be no need of the 1 in.
holes here as the heads of the
screws will euter the places al-
ready cut out.

If these holes have all been
bored perfectly straight and true,
when the lag-screws are inserted
they will strike the exact cen-
ters of the ends of the legs, con-
sequently, if lioles are bored down
into the ends of the legs at the
exact center of each, these parts

will go together with little trou-
ble. If the holes have not been
bored accurately, place the legs
into position, and strike the
screws run through the holes,
marking on the ends of the legs
the points where thie screws will
enter them. Bore these holes in
the legs about 4% in. deep with
a % in. bit.

Now assewnble these parts. Run
the lag-screws through the holes
in pieces ¢ and D, and turn the
legs onto the screws, The heads
cab be kept from turning in the
large holes by driving a little
piece of thin iron next to one
side of each head. A washer tiled
flat on two oppousite sides can be
made to do the work. Of course,
if the builder had a small socket
wrench, it can be inserted and the
serews tightened in this manner.
Turn the legs onto the screws
just as tight as possible, file off
the little pieces of metal used
e¢ven with the surface, and leave
them in the holes, They will pre-
veut the screws from workiug
loose.

Ncrew the bottom to the legs in
i similar mauner, using a wrench
to turn the heads, as they ave
uow accessible.

Next fasten the braces / be-
tween the legs by boring four
holes through the tlat sides of the
legs 11 in. up from their lower
ends. These holes are ¥ in. The
holes in the braces are 3§ in.,
and about 5 in. deep. Screw
these parts together using the
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wrench on the outside of the legs,
and the frame is completed.

Next bore ¥ in. holes through
¢ and D about 9 in. in from the
front ends, and place tlte top into
position. It should extend over
the front about % in., and over
the left end about 10 in. Run-
ning the small lag-screws through
the holes in € and D mark on
the under side of the top where
they will enter. Bore holes in
the top with a 5-16 in. bit, abont
2 in. deep. Screw these into
place, using washers under the
heads.

P’lace the tray bottom, G, into
position and clamp it tight
against A. DBore two 3-16 in.
holes through ¢ exactly over the
center of € and D). and countersink
them deep, so that the
heads will be a good depth below
the surface of the wood. Drop-
ping screws through these holes,
mark on € and D where they will
enter, remove (f and bore the
holes in ¢ and D with a 5-32 in.
twist-bit, gimlet, or drill. Screw
these up tight.

The tray back, II, is fastened
by screws in a similar manner,
using about five screws.

The upper right-hand corner of
I can be rounded with a saw and
chisel, or it can be left square.
There is no advantage outside of
appearance to be gained by round-
ing it. Screw it into place
through I and into the edge of G.

The tool-rack, J, must be cut
before it is fastened in place,

SCrew-

also the blocks K, and, since a
vise will greatly facilitate the
holding of these pieces while they
are being worked, it is suggested
that it be fastened in place at this
point.

Fig. 11 illustrates two types
of wood-working vises. The first,
a rather small but very substan-
tial rapid-acting vise, can be pur-
chased for $4, and the second,
a larger vise, for $12. The latter
is adjustable. It can be swung
at an angle, or in a vertical po-
sition. It is a very deslrable tool,
and one used a great deal by
professional cabinet-makers, but
its cost will probably be beyond
the average amateur. The small-
er vise will serve very well. amdl
is highly recommended for work
taken up in this series. The
viges are attached according to
the manufacturer's directions ac-
companying thewm, usnally being
screwed in place or bolted.

When the vise is ready, lay out
the tool-holders in rack J, accord-
ing to the dimensions of the touvis
to occupy the spaces. In Fig. 2,
the first space on the left is for
the baeck saw;second, the mark-
ing-gauge ; third, fourth and fifth,
the % in. % in. and 1 in. chisels;
sixth. screwdriver ; seventh, rule;
and eighth, try-square, These are
the most commmonly used tools,
and for this reason should be
placed close at hand. ‘When care-
fully lald ont with pencil and try-
square, place the piece in the vise,
and saw straight in to the proper
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Fig. 11.

Two types of wood-working vises.

The one on the right is adjustable

to any angle

depth. Work the waste wood out
slowly with the chisels, being
careful not to go below the lines.
Round off the corners a littie with
the chisel, and screw the rack in
place through the back of piece 1.

The little blocks, &, should bhe
laid out as in Fig. 10, and the
corners chamfered off in the vise.
These should be sawed down and
planed, but if the amateur does
not know how to sharpen a plane
bit nor set the plane. and he has
no one with experience to show,
him, they can be slowly chiseled.
Scerew them into place throuwgh
the under side of picce @, using
two screws in each.

All screws should be counter-
sunk, whether the explicit direc-
tion for so doing lm‘ﬂ been given
or not. Also. they should just
slip through the first piece, and
hold in the smaller holes bored in
the second.

This completes the construction
of the bench, but one more appli-

ance will be needed bhefore it can
be called finished—the benchi-stop,
Fig. 12, There are a number of
styles, the one illustrated being
a common and reliable design, It
should cost about 50 or 75

Fig. 12. The bench-stop, This is a
reliable design
cents. It is attached by boring

a rather large hole through the
top at the center and about 5 iju.
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in_from the left-hand end. Drop-
ping the stop through this hole,
the upper plate is marked out on
the wood, and a shallow groove
cut to let the plate in tlush.
Serews will hold it in place. 1f
the groove is accidentally cut too
deep, picces of paper or card-
hoard can be inserted to force the
stop up flush.

A coat or two of boiled linseed
oil should be applied to the benceh,
under the top as well as eise-
where. It will give the bench i
good working surface and prevent
checking.

A PORCIT SCREEN TO

By CilARLES

HE L-shaped porch, perhaps
extending across a portiou
of the front of the house and aloxs
a part of one side, is sometimes tov
draughty for complete comfort.
For times when such is the case
"a sereen of the kind herein de-
seribed will be found quite desir-
able. Hinged to the corner of
the house, it can be swung close-
Iy alongside the wall when not
desired for use, and when wanted
it can be swung outward to any
angle that may Dbe necessary to
properly regulate the draught.
Supposing both the front and
side portions of the porch are
each 10 ft. deep and the ceiling
is 9 ft. in height, the screen,

The planes, oiler and oilstone
should be kept on top of the
beneh in the tray. On the right-
hand end, nails can be driven to
hold the hammer, mallet and
duster. It is a rather good idea
to nail four or tive picces on the
under side of the braces to hold
stock that is being worked upon,
when unot in use. Also, if the
eraftsman is capable, a drawer 33
in. wide ¢an be built and slid in
under the top. This will hoild a
number of touls that are not ac-
commodated elsewhere.,

(To be continued)

REGULATE DRAUGHTS

ALMA DYERS

when completed, will be about 1
ft. less in dimensions each way,
S0 as to permit it to swing freely.
The frame for the sereen will con-
sist of four piceces of wood for the
outside cdges, and two pieces ex-
tending from corner to corner and
crossed in the center, for the
bracing—all of nuterial about 14
in. square. Where the outside
pieces are joined at the corners
and the braces cross in the cen-
ter, they may be doved together
by cutting each to half thickness.
so us to make them lap eveuly
on both sides. Over this frame
is then stretched canvas or white
muslin, completing the secreen
ready for hanging.
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The screen is swung by fasten-
ing it at one edge to the corner
of the house wall. The upright
piece of the screen frame at this
edge should have a short rounded
incut, with square shounlders, at a
point boih near the top aud near
the bottom, and straps of shect
iron or heavy tin, fitted around
these incuts and nailed at the

The screen is hung on the corner of the
house

ends to the walls of the house will
comprise the fastenings, forming
a perfect hinge for swinging the
screen like a door. This com-
pletes the arrangement, save in
the matter of providing the outer
top corner  with a two-piece
serew-hook, which hook will be
used  to hold  the sereem  at
the desired angle.  SRerew-eyes,
placed at intervals in the ceiling,
within reach of the hook at differ-
ent angles, will hold the sereen
in position. either extended ont
across the porch space at various
angles or close against the side
will of the housc,

Instend of wood, iron pipe of
small size can also be used for
tue screen frame, if preferred.

LINE CuTsS FrOM PHOTOGRAPHS

It is often desirable to make a
line ent from a pho*ograph, and
the following is one of the easiest
methods of accomplishing this.

Such parts of the photograph
as are desired in the line cut are
inked in with regular waterproof
India ink.

The photograph is then bleached
out by immersing in a 10 per
cent. solution of bichloride of
mercury. The result is a line
drawing on plain paper that is
easily photographed for a line
cut.

The explanation is simple, The
silver present in the print com-
bines with the bichloride of
mercury to form chlorides of sil-
ver and mereury — both  being
white results in the print disap-
pearing, The photo may be
bronght back by the regular hypo
fixing solution,

Contributed by Tiuos. W. BEN-
SON.

Cleaning  Windows,—Wash in
clear, w:rm water to which a
little kerosene has heen added.
You will be surprised o see how
much the labor is lightened by
the addition of the kerosene.—
F. 1I. SwgrT.
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1TOW TO BUILD HIGIT TENSION CONDENSERS OF
ANY SPECIFIED CAPACITY

By THE LLABORATORY STAFF

OW many of our readers
know that by means of an
astonishingly simple “rule of
thumb™ method they can build up
hizh tension condensers of any
desired or specified capacity with
a certainty of results that defies
the best efforts of the mathemat-
ical designer? True it is, and in
this article we propose to tell our
readers how we make experi-
mental and standard high tension
condensers in the Experiment
Station and how we group them
so that we know before testing
that tltey are right for the trans-
fornter we are to use them with.
Our 1nethod is based upon the
fact that photographic negatives
of the 8 x 10 size are all of about
the same thickuess and quality;
they are, furthermore, quite free
from air bnbbles and other im-
perfections. We know that one
of these plates coated on both
sides with tinfoil. the foil being
cnt 6 x 8 in. to leave a margin of
an inch., has a capacity of ap-
proximately 0001 mfd. This is
not exact. to be snre, but it is so
near that it will answer for all
practieal purposes.  Now., given
this basis upon which to work,
we may group these single plates
into units of five or ten plates each
and we have condensers of .005
or .01 mfd. capacity, respectively.

By grouping these units into
combinations of series or parallel,
or both. we can obtain any ca-
pacity we require and can also
provide the necessary current or
syweatts capacity to take care of
either large or small trans-
formers.

While varions authorities dif-
fer on the relative merits of con-
densers of one type and another,
we have found the glass plate
type. when built according to the
specifications given lierein. to be
efficient. inexpensive, and durable.
It is light in weight compared
with the oil-immersed types and
is easily constructed.

The first requisite is the photo-
graphic negative glass. This can
nsually be obtained from the local
portrait photographer for fromt
five to ten cents a plate. A
year ago it could be pur-
chased for half the lower fig-
ure, but glass. like everything
else, has “gone up.” The next will
be the tinfoil, which comes in
packages of a pound. which con-
tains snfficient foil to cut twenty
6 x S in. sheets and sufficient
1 x 6 in. lugs to make up a section
of ten plates. The third ma-
terial entering the constrnetion at
present is shellac. The fluid
should be thin rather than thick
in order that it may spread in an
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Fig 1.

even coating over tlm glauss. Ior
tools, a good brush set in rubber,
a sharp knife, a photographie
print roller, and sonw scrap paper
will sutlice.

Theworker bezins Iiis operations

Rolling” out. the wrinkles and ereases in the tinfoil,
rolwr is availanle, a boitle will do

MECHANICS 41

If no photographer’s

by spreading ount the tiufoil into
long strips, rolling out the creases
and wrinkles as shown in the
illustration. Fig. 1. The rolling
should be done on one of the glass
plates in order to afford a smooth
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surface.  When the strips are
smooth they may be cut up iito
sheets 6 x 8 in, by laying the foil
on one of the glass plates and
using another plate as a straight-
edge. running the point of the

MECHANICS

condeuser plates and also in lay-
ing the foil. One of our boys has
worked out a little system that
works well, Ile takes a bateh of
ten plates of glass (to make a .01
unit). and prepares all of his foil

Fig. 2.

knife along the glass. This cuts
and measures at the same time.
IFor an aid to accuracy. measure
off a sheet of the correct size and
lay it Dbeneath the upon
which you do the cutting, This
<heet showing up trom helow will
provide the necessary  giide.
Whent twenty sheets and eleven
lugs have been cat, the worker
may turn his atrention to the
pasting.
There is a

wlass

knack in pasting

Cutting the strips to the right size.
used as a guide

A sheet placed under the glass s

and lugs, and cleans the glass
with a cloth slightly moistened
in alcohol. The emulsion of the
negative is left on the plate, as
it does no harm and is trouble-
some to remove, {le then starts
coating one side of " each plate
with a thin, even coat of shellac
until five plates have been coated ;
by the time the fifth plate is shel-
Iacked, the first one will bhe sutfli-
ciently “tacky” to take the foil,

9

i 3 shows how he lavs this, A
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spare glass is used in the right
hand to hold the sheet of foil flat
with the edze projecting a couple
of inches. Upon the tacky shellac
of the plate he then places the
edge of the foil, gradually with-

Fig. 3.

drawing the glass and sealing the
foil with the fingers as he goes
along. This method insures an
accurately placed sheet of foll
free from wrinkles. A final

smoothing with the hand and the
sheet is ready to be rolled or, as
it is called by tne photographer.
“squeegeed.” For this operation
our worker plices a sbeet of
paper over the foil to keep the

When the plate has been shellacked, the sheet is held over it on a dry
plate and shpped off, smoothing with the fingers as we go along

surface of the roller clean and
free from shellac.

This procedure is followed in
the case of each succeeding plate
until the five have been done on
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one side. The next five are then
pasted and coated with foil in
the same manner. By this time
the first five will have dried suofli-
ciently for the worker to paste
the reverse side of cach, with the
result that the work is continuous
without any interruption for dry-
ing, When the ten plates have
been pasted, tliey should be laid
aside to dvy over night before as-
sembling.

In assembling the plates the
worker will find that two pliates
of foil come together with a lug
between them. This mukes es-
sentially one piece of foil elee-
trically speaking. 'The object of
coating both sides of the glass is
solely to insure a perfect contact
between the foil and the glass,
Should any air spaces occur be-
tween glass and foil, a brush dis-
charge takes place at that point.
This gradually heats the glass,
with the result that the uneven
expansion causes a crack and an
ultimate breakdown of the dielec-
tric.

When the assembly is started,
the worker should follow the in-
structions given to the letter, in
order to insure correct connec-
tions, unless he is familiar with
condenser construction. Let us
paste a tinfoil lug on the left-
hand end of a foil sheet on one
plate. Next we place this plate
upon the table with the lug down
and projecting toward us and on
the left-hand side, Upon the top
tinfoil sheet of the plate, and on

n

the right-hand side. we paste a
second lug also projecting toward
us.  This gives us a lug from the
bottom sheet on the left side and
one from the top sheet on the
right side. Next we place a sec-
ond condenser plate on top of the
first and paste a lug on the left
side of its exposed tinfoil sheet.
Our connections now embrace two
lugs on the left and one on the
right, but these three lugs give us
a cotnection which places both
condenser plates in multiple. The ,
next plate is placed in position,
and a lug pasted to the right side
of its exposed sheet of foil. This
process is repeated until the ten
plates are in position and a final
lug is pasted upon the uppermost
sheet of foil on the left-hand side.
This gives us six lugs on the left
and five on the right.

The unit thus formed is now to
be stood on edge and the six lugs
on the left folded together with
a1 piece of flexible wire between
them. A length of either friction
tape or linotape is then used to
bind both plates and the union of
the lugs in a compact unit. The
same treatinent is accorded the
lugs on the right side, This unit
is then to be immersed in a tank
of wmelted bheeswax and rosin
(equal parts) for an hour, after
which it is removed and stood
aside to drain and harden.

We now have a compleqe unif
strong 1nechamenrily and  elec
trieally and impervious to mois-
ture. This unit has a capacity of
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Fig. 4. Rolling the plate to insure perfect contact.

Paper 18 used to keep shellac

from the 10ller

.01 mfd., which is about the cor-
rect capacity for most standard
1,-kilowatt wireless transformers
adopted for 200-meter wave-
length. If the set is tc be used
for any great length of time or if
the condenser is to excite high
frequency coils where the opera-
tion continues for houu., it is well
to mike up four of these units,
placing two multiple sets of two
each ipn series. This gives the
xame capacity, namely .01 mfd,,
but reduces the strain on each
condenser to a quarter of that
formerly imposed. We have used

these single sections for hours at
a time and have seldom had
breakdowns, but we do not rec-
ommend such severe strain unless
weight is an object and the
operator can afford to carry an
extra section or two in case one
breaks down,

Fig. 6 shows how one manufac-
turer provides an admirable
mounting for condensers of this
type. 'The units are made up into
sections of .01 mfd.. but the ten
plates in each unit are divided
into two parts of five plates each
and between the two sections a
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Fig. &.

sheet of 14 in. thick wall boeard or
whitewood is interposed. This
partition projects all around and
affords a mechanically good sup-
port for the unit,

Binding the unit and lead from lugs with linotape

Most good manufacturers spe-
cify the capacity required for use
with their transformers. ‘The
average will be in the proaimity
of 01 mfd. For use with the
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Fig. 6. Suitable cases may be constructed for a group of units

rotary gap, a somewhat smaller
capacity will be found suitable.
Broadly speaking. the higher
the voltage of the transformer
the smaller the capacity need be
in the condenser. Ior instance,
in one well-known magnetic leak-
age transformer, the voltage a
few years ago was something like
4000 and €000 volts in the 14- and
Ya-kilowatt transformers, respec-
tively. Now, to conform with
the law which prescribes a 200-
meter wavelength as a maximum.,
the voltages have been increased
to 9000 and 11000 volts respec-
tively.  Whereas, the old style
transformer required a condenser
of .03 mfd, to bring it to reson-
ance, the new type requires a
capacity of .01 mfd. In making
up the condenser, therefore, it is
well to ascertain the traunsformer
voltage before starting work.

The manufacturer is always glad
to give this information.

For high frequency coils, the
capacity may be varied to give
different effects. Ilence it is well
to make up four or five sections in
view ot their cheapness. combin-
ing the units as occasion requires
to perform various experiments.

PROTECTOR CAPr rForR ClIISEL
HaxpLE

A chisel handle or screwdriver
cap when subjected to the con-
tinuous blows from a mallet will
soon show a tendency to split. To
climinate this, put a patent bottle
eap over the end of the handle.
Blows will give this cap a tend-
ency to bind, thus preventing the
handle from expanding and later
cracking.
Contributed by Wl WERNECKE.
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DESIGN FOR A SMALL FLOCK POULTRY HOUSE

By CHESLA C. SHERLOCK

11E accompanying photo and

drawing give a very good

idea of a small Hock taying house

which I have used tor some time
to good advantage.

The house is 6 x 8 feet in size
It was made from cheap lumber
stock and covered with heavy
tar paper roofing material. It
will accommodate from six to
eight hens comfortably, and in
every sense of the word is a very
economical house for a small
flock of hens.

The cost was about $11, al-
though this will vary in different
localities. The picture shows
two windows in front close to the
ground. The object of these win-
dows 15 to furnish light in the
winter time and aiwr in the sum-
mer. -

The house is so built that it is
practically a fresh air house in
good weather, The two upper

windows are open all the time
when the weather (s good, no
may be.

matter how cold it
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When it is storming, there is a
secondary window frame attached
to each window, covered with
muslin, which is fastened down
to prevent the rain or snow
drifting in on the fowls. The
door is nothing but wire nettiug.

[t - it
x = N ol
! 1 I 2 I 3 Hinge
< Water - AE)
i 2om .
; Grit and Charcoal Q{m’
i Hopper AV
X = [_T—l
Windows. Mash® Hopper
Fig. 3. Plan of the chicken house

In cold weather this ix covered
with muslin also.
The windows and muslin fraues

are on hinges, and can be placed
at any position in order to pro-
tect the flocks or to give them
the best of light and air.

The house may be constructed
just as cheaply as one wishes, as
the covering of tar paper will
hide all defects in lumber or
workmanship, and also it adds to
the warmth and serviceability of
the house.

There is a floor of hoards, and
this, also, is covered with the tar
paper. so as to prevent the grain
fed the fowls from sifting
through the floor to the ground
nnderneath.

Clothes pegs dipped in white
enamel and dried in the sun can
be kept perfectly clean and will
not split or mark the clothes.—
Mary F. ScorT.
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PRACTICAL  MECHANICS
FOR, EVERYDAY MEN

Crir roR CLOTHES-LINE POLE

An easily-made clip for attach-
ment to the top of a clothes-line
pole is shown in IMiz. 1. The elip
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The metal s'rip is bent as shown, and
fastened to the wood

here illustrated is fashioned from
a. strip of No. 20 gage sheet
netal  (approximately 0.0320 in.
thick)., % in. wide and 10 in.
long. bent as shown at /. ‘When
the c¢lip has been bent to shape
it is attached to the top of the
pole with four 2d nails, as shown
at II and IIl. The clothes-line
is held in place in the circular
loop, A. The clip should prefer-
ably be of galvanized iron to pre-
vent against rusting and conse-

quent soiling of clothes which
might brush against it.

Contributed by Cuarres Il
TRAPP.

AUTOMATIC FIRE ALARM

Fire alarms have been devel-
oped in many forms, the com-
monest being those depending on
the expansion of mercury, air
or other fluid, the bending of a
compound metal strip., or the
melting of a readily fusible sub-
stance.  They all possess one de-
fect, namely, they operate at n
certain fired maximum tempera-
ture.

Conditions of heat that are not
caused by fire will affeet them

Flonnel

One of the metal strips is covered with

annel

and cause their operation. The
alarm described herewith detects
sudden rises in temperature as



EVERYDAY

MECHhANICS

51

would be the case in a fire. The
principle taken advautage of is
that property possessed by woolen
and flanunel cloth of transmitting
gradual changes of heat and cold,
but of resisting a sudden change.
As shown in the illustration, it
consists of two strips of zine, this
metal having the highest coelli-
cient of expansion. These strips
are fastened to an  insulating
block. €', mounted on the base B.
Strip A is covered with a layer
of heavy flannel stitched into
place, the bent end being equipped
with au adjustable coutact. Strip
D is left uncovered.

An extra contact, F, is also pro-
vided, so that in case the rise
should be gradual the alarm wi!l
be sounded at a fixed maximum,

Any number of such devices
may be connected in parallel to
protect a large building,

The operation is evident. As
long as the temperature changes
are gradual, the circuit will not
close, since Dhoth strips expand
and contract at the same rate.
Should a fire break out strip D
will expand faster than -, thus
making contact.

Should the temperature of the
room be nearly zero a sudden rise
would affect the alarm. whereas,
in the regular type, it is neces-
sary for the fire to heat the ap-
paratus up to the maximum to
cause an alarm.

Contributed by THos. W. BEN-
~oN,

MiLx BorrLk OPENER

Here is a haudy little wrinkle
for the boss of the kitchen. It
is made from one of the button-

™

Hammer the hook out straight and

sharpen it to a point

hooks given away by many shoe
stores as an advertising novelty.
The hook is hammered out
straight, and the tip filed to a
rather blunt point. This point
is easily pushed through the
paper cap of a milk bottle, when
a downward movement removes
the stopper.

Contributed by Cnester H.
DisQUE.
Tne SHENCE CLoTH

If one uses tablecloths, the
canton flannel silence cloth often
develops exasperating qualities.
Almost every hot dish placed
over it causes it to stick closer
than a brother to the polished
table and to leave white, fuzzy
rings on the wood. Instead. make
a silence cloth out of cheesecloth
or other washable material, with
several layers of paper between
the two  folds. Overcast  the
edges and knot here and there as
in n quilt,

Contributed by Mary I*, Scorr,
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PROTECTION FROM A I’'IN POINT

In fastening papers together
with a pin, as a general rule, we
run the pin through the paper
twice, leaving the point in a dan-
gerous position, for if the paper
is lsindled very many times, sore
fingers will result.

To do away with this, lift the
top sheet and push the point on
through. This will leave a safe
fastening,

Contributed by Avrrep R. WagG-
STAFF.

TENSION FOR WINDING SPRINGS

When winding spring wire or
banding armatures, the worker
should have some means of keep-
ing a definite tension constantly

To Lathe

Pass the wire over the pins as shown
in the diagram

on the wire. This insures a tight
and even winding, The device
illustrated herewith has given the
writer good service in this con-
nection. It consists of two links
from the chain of an automobile
or bicyele fastened to a small

block of hardwood or dimensions
approximating 8 x 1 x 2 in.
The nails holding the links are
driven just far enough to permit
the wire to be passed beneath
the links and around the nails,
as suggested in the illustration.
The block may be held either in
the hands or else in the toolpost
of the lathe.

Contributed by M. I'. VAN ORs-
DALE.

Ea¢ Case FrRoM APPLE Box

meas-
wide

The standard apple box
ures 18 in. long, 11% in.
and 101% in. deep, inside meas-
urements. When this box is cut
down to 111 in. long, it makes
an excellent egg case for twelve
dozen eggs, having room for
packing at the top and bhottom
and using the regular cardboard
liners such as are used in the
standard thirty-dozen egg cases.
Contributed by IEweLL C. BLACK.
CARE OF BRusiies AND CoMMU-

TATORS

Excessive sparking is the
enemy of brushes and e¢ommu-
tators, the beat developed oxi-
dizing the copper and cavhon,
which forms a filin that ofttimes
short circuits several bars on the
commutator. The sparking is
then increased until it results in
destructive arcing.

Sparking brushes are caused in
several ways, but overloads are
the most common. Most ma-
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chines stand overloads of 30 per
cent. without damage, and if it
exceeds this continuously it may
be necessary to install a larger
niotor,

In  remedying  sparking, it
should first be determined if the
brushes are lurge enough to carry
the load; if mot, larger ones
should be installed.

If the brushes aralarge enough,
make sure they touch the com-
mutator at all points. If un-
cvenly worn they may be ground
by fastening a strip of sand-
paper around the commutator by
means of string and revolving the
armature by hand till a hollow is
worn in the brush that just fits
the conmmutator.

Brushes loosely mounted or
unevenly spaced are also the
canse of sparking, and this

should also be considered in ex-
amining the motor for troubles.
The setting of the brushes is very
important; heavy sparking may
often be cured by merely shifting
the brush holder a trifle one way
or the other.

An irregular commutator will
«wuse sparking and chattering of
the Dbrushes. This can be reme-
died by driving the bars that
have become too high back into
place or by turning the entire
connutator down on the lathe,

A bluish bronze or chocolate
color indicates good commuta-
tion; a shiny or charred commu-
tator indicates just the opposite.
The former is caused by brushes

being too tight; the latter from
sparking and arcing.

Charred commutators may be
cleaned with saud-paper, a little
alcohiol Deing used if oil has
gumined on the surface. Emery
paper should never be used for
this purpose.

A daily exawmination of motors
and an occasional application of
vaseline or pure paratfin will re-
sult in high efliciency and pre-
vention of sparking.

Contributed Ly Tuos
SON.

W. BeEx-

A Comp CLEANING DEvICE

Take a piece of heavy tin and
bend into a half-cylinder, as sug-
gested in the drawing  The tin
shiould be alout ¢ in long and 3

Bend the sheet of tin as shown and
draw the thread tight

wide. I'uneh holes on two sides
near the edges, and run a strong
thread from the holes on one
side to those on the other. The
thread should be tied at the
first and last holes to keep it in
place. The holes must be close
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together, and all burrs and rough
places must be filed off to pre-
vent cutting the thread. 'The
comb is cleaned by drawing the
comb across thie threads, the lat-
ter effectually working out the
accunmulated matter between the
teeth.

Contributed by Lee A. COLLINS.

A PRINT WASHER

A very novel and effective print
washer can be made according to
the following plan:

The two boxes should be about
twice as large as the largest print

When correctly balanced, this tilts al-
ternately to left and right

you expect to wash, and water-

tight. The center piece should
extend upward about 10 in. in

the 4 X 3 in, washer. Two 14 in.
holes are bored near the top on
each end. If more holes are nec-
essary, use as many as you need.

Set the apparatus under a fau-
cet and balance it up so the
water alternately runs into each

side, When correctly balanced it
should alternate slowly and stead-
ily, and is as automatic as any
print washer can be.
Contributed by G. W. GREENE.

CLEANING ALUMINUM

Aluminum sheeting is being
used to a great extent for floor-
ing automobiles and enginerooms
on small yachts. Though ad-
niirable for these purposes, it is
ofttimes diflicult to clean; in fact,
some stains defy all attempts at
removil.

Every tarnish or stain may be
removed by using varnish re-
mover applied in the usual man-
ner. This treatmeut will make
the flooring look like new, This
cleaner was discovered by acci-
dent in the engineroom of a pow-
erful yacht, and actually worked
wonders.

It may Dbe used for cleaning
utensils used in cooking, and is
somewhat easier than the usual
procedure of heating the pans to
redness, whiclh chars the par-
ticles of food adhering to them
and makes possible removal by
mere brushing,

TLARGE NUT ON SMALL SCREW

A few days ago I had oceasion
to use a few machine screws.
The ones I had on hand were too
small to fit in the nuts, It was
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necessary to have them immedi-
ately. as I did not have the time
to o out and purchase the right
sized nnt 1 did as follows:

I took a short piece of No. 22

:f'\ Hire
RS

S VO W3
/ot

The wire is passed through the nut,
which is then forced on the small
bolt
bare copper wire and inserted it
in the nut; then I screwed the
serew  in as though the screw
was the right size. The screw
cut its own threads and remained
a tight fit.

Contributed by Geo. MASCHEKE.
ITorRN For LoUp-TALKING WIRE
LESS RECEIVER
It has Deen found by actual
experiment that the horn on the
loud-talking receiver should not
be extremely large. In other
words, a small horn gives best
results. being more in resonance
with the high-pitch notes used hy
most stations than a large one

would be,

By sawing off the small end
of a telephone receiver shell an
excellent horn results, The reso-
nant properties of hard rubber
come into play, and the resultant
tones are rich and clear.

Contributed by Tros. W, RBEN.
SON.

HaNDY DPicTtere Ilook

Cut away that portion of a
clothespin shown by the dotted
lines in the illustration, and nail
the remaining picce to the wall.
You will have a strong and good-
looking hook from which to hang
pictures or the wmirror. If it
be painted the color of the wall,
the hook is searcely noticeable.

To drive the nails in a plaster
wall, or if a heavy weight is to
be supported, to secure screws in
the same base, first dip the nail
or screw in hot water It will
drive easily without cracking the

Cut away the unshaded portion of the
clothespin

plaster, and when the moisture
has dried the metal will e firmly
imbedded.

Contributed Iy TioyMas DEeAN.

REPATRING DATING STAMPS

Sometimes when using a rub-
ber dating or paid stamp the dat-
ing strip will come loose, T re-
pair. clean both ends and cement
them together again with rubher
cement. the same kind as is used
to repair bicycle tires,

Contributed by ALFRED IR, Wag-
STAFF.
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IarrovISED I'CLL CIIAIN SOCKET

Place a clothespin over the
socket key, tie a cord to either
end of the clothespin, and insert
a small screw to bear upon the

A set screw holds the clothespin in place

rubber socket key, and you will
have a rig that will answer the
purposes of a pull chain socket
in an enlergency.

Contributed by GEORGE MASCIKE.

SKETCIIES WITHOUT
TrAaCING

To Cory

A sheet of carbon paper aind a
pane of glass will enable you to
copy sketches rapidly and accu-

Original

A reflection of both the original and the
blank paper may be seen in the glass

rately. and without the necessity
of making tracings.  Mount the
glass on edge and lay the sketch

at the left hand side of it. as

shown in the illustration. Lay
the carbon paper on the other
side of the glass, face up, and
cover this with a piece of blank
paper. By holding the head in
the proper position, it is possible
to see the retlection of the sketch
in the glass and to follow its
outlines on the paper with a
very hard pencil or a sharp-
pointed siylus. The copy will, of
course, appear on the underside
of the blank paper. The earbou
paper is used so that the copy
will be exactly like the originual.
If the sketeh were copied direet,
it would be reversed.  Advantage

may be taken of this fact in
drawing balanced architectural

figures, ete.

A good substitute for the con-
ventional carbon paper nway be
made by rubbing a solft lead pen-
cil over a sheet of unglazed py-
per, completely covering the sur-
tace with the lead. The advan-
tage of this type of carbon pa-
per is that the mavks are easily
crased should an error ocenr,

Contributed by Tios. W. BeEN-
SON.

BoLTts
The ordinary stock Lolt, when
it is to be used in Dbolting to-
wether fanges, can be much jm-
proved by being made with a
nipple upon the small end.  19s-
pecially is this the case for un-
der-water work. where mueh time
is wasted ard thousands of nurs

IMPROVEMENTS IN
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lost when using the ordinary holt.
The plap_ of having bolts made
thus has been tried with great
success.

The oblong head and the nippled end
improves the bolt

Another valuable improvement
is effected by having the head
miade oblong, the projection being
all on one side. This projection
lodges against the side of the
flange and prevents the bolt turn-
ng around when pressure is ex-
erted to tighten the nut.

Contributed by J. SKELTON.

To REMOVE DIFFERENT KINDS OF
STAINS

To remove Kerosene, cover the
spot with cornmeal and lay a
paper over it and rub with a
moderately heated iron, Two or
three applications will remove
the stains,

In ironing white goods, if they
xet scorched, rub the places with
the cut edges of an iron and then
lay the zarment in the sun, and.
presto! the seorch is gone.

TU'se salt and lemon for ink

spots,  Bathe the stains freely

with lemon juice, sprinkle thickly
with fine salt and place in the
sun a few hours,

Contributed by Mary I*. ScortT.

EMERGENCY STtor For MoToRr

In case of accident, it is well
to have some means of stopping
electrie motors driving line shaft-
ing from any one of many points
around a shop or factory. This
:an be provided by arranging a
series of push buttons at various
convenient points, and connect-
ing the buttons in multiple on a
pair of wires which lead to the
electro-magnet on the starting-
bex of the mwotor. Any button
that may be pressed will short
circuit the magnet of the starting-
box. causing the release of the

I I Fusk Butfens

line I /

o 5/urf/'n§ Box

How pushing the button will stop the
motor by short circuiting the magnet of
the starting-box.

arm and, of course. shutting off
the current: This scheme is of
use only in the case of a direct
ecurrent motor with magnetic re-
lease starting-box.

Contribnted by Tmos. W. BEN-
SON.
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HHOW TO MAKE A COLD-STORAGI BOX

By FREberic M. NETTLESNIP

IIE writer lives in a modern
apartment house, without

the individual cold storage com-
mon to many. The problem of
taking ice all winter confronted
hinmi unless means for keeping the
food cool could be devised. T.ook-
ing at the array of unsightly box-
es of all sizes and shapes stuck
against the side of the apart-
ment, it was resolved to take ice
rather than add to the blots on
the landscape. A window box
seened the only solution, so one
was planned that would not ap-
pear as hideous as the rest. No
speecial tools were available, just
a saw, hammer and nails.
eral boxes that had eontained
books were carefully taken apart,
as none of them were large
enough for the window. Then a
box of the following dimensions
was built: Width., 30 iu.; height,
frout, 17 in.; rear, 16 iu.; depth,
16 in. Not being a carpenter I
had my troubles, but managed
to build a fairly creditable box.
To make the exterior \\':}t('l'])l‘()ﬂf,
I purchased tweuty ceuts’ worth of
single-ply tar paper. The hard-
ware nan suggested short uails
and tin caps to tack it on with.
I covered the box all over exeept
the opening, with the tar paper,
being careful to fold over down-
ward in such a manuer that the

Nev-

rain would drain oft instead of
finding a space to enter. The tin
caps were used in an orderly de-
signt to tack the paper down, and
the exterior was not at ail bad
to behold. I then placed a thin
shelf about half way, having it fit

or paper oreriops

To make the covering absolutely
waterproof, each strip should lap over
the one below

snug, as well as supported by
Jarge tacks drviven in underneath.
Teu cents' worth of white oil-
cloth lined the lower half inside
very nicely, and the finished prod-
uct has proven very handy, be-
sides meeting with the admiration
of all who have seen it. No
doubt a carpenter would find that
I had broken half the rules of his
craft, but they are happily hidden
under the friendly cover of tar
paper aud oilcloth. The box rests
on three strong strips nailed to
the base of the window, which
extend out frour the side of the
house,
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A Chat With the Editor

WHAT Is IN STORE FOR YOU

This is the seventh number of your little magazine, and I feel
that in it I can tell you of some of the many interesting things we
Lhave in store for you. I can now say things that I could not have
said in earlier issues.

EvERYDAY has had its ups and downs; it has missed its scheduled
date of publication by weeks at a time; it has, indeed, had a struggle
for existence. However, thanks to the loyalty of both the readers
and the creditors who had an equat faith in the soundness of the
idea back of it, the little magazine has pulled past the worst of the
storm and is still in the running,

The circulation has reached the fifty-thousand mark by actuat
count. The Neptember issue was distributed to newsdealers in more
than 500 cities and towns in the United States, There are no buack
numbers, every edition since the first one having been sold out com-
pletely.  We cannot even hope to make up bound volumes, for we
cannot get the magazines unless some readers are willing to part
with their copies.

In the face of this, I can say to you that we have in course of
development in the Experiment Station, Van Nest, N. Y., models of
radio transmitting and receiving apparatus, model aeroplanes. steam
engines, gasoline engines, direct and alternating current generators,
oxy-acetylene welding apparatus, ete.  We are also developing a
racing body for a Iford chassis, and will have the data ready with
photographs in time for construction during the long winter months.

We get the ideas for these articles from the readev at tarvge, If
you are interested in some partieular line of work, write me a letter
stating clearly what you want and I will try to give it to you. It
may not appear in the following issue, but you will see your favorite
topic discussed in an early number after your request is made, pro-
viding, of course, the subject is one that would be of general interest
to tbe readers.

We have now caught up with our schedule, but in crder to do this
I had to teave out the concluding instalment of the Model Submarvine
series, the second part of the llome Craftsuan, Ilis Shop and Labo-
atory, and the article describing the gasoline engine for the Small
Lighting Plant.  All three of these will appear in the November issue,
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whichh will be out promptly October 20th. The gasoline engine is
now being constructed with a modification in its -design to meet the
requiremients of the amateur, with special veference to the ditliculty
of obtainiug certain materials owing to wartime conditions. ‘The
work is in chavge of Prof. W, C. waughton, whese excellent avticles
of a few years ago you must surely remember.  I'rof. Houghton
has spent mest of hLis matuve years in teaching youug mechanics to
do real machine work, and when he performs the trick and tells the
story you know just what he means.

Prof, A. E. Watson of Brown University is building us a Nixty-
Cycle Alternator of about % kilowatt capacity. This design will be
ready for publication, I hope, iu the November issue, but surely in
December. You will remember that Prof. Watson is the foremost
writer of small dynamo and motor books in this country. if not in the
world. Ilis works are known in every laud where small dynamos
have been built by amateurs, and iun offeriug this latest product of
his ingemunity I am satisfied that you will say it is fully up to his
usual high standard.

Tl"gere are many other things of which I might speak, but 1
belietve this is enough to show you that even though yon do have to
pay ten cents fov your little magazine in the future, you will get
Your money’s wortl.

TromMAs STANLEY CURTIS,
Your Kditor.

What Our Readers Think

Here is one from a Company that we hope you, the reader, will
remember. We have been waiting for a letter like this for a good
many months, and now that it has come we must do our part:

EvERYDAY MECHANICS, Ncww York City.

Geutlemen—\We have just recéived a smuple copy of the
May issue of your magazine. A few days ago we received a
letter, we believe, euelosiug advertising rates, but this letter
has been mislaid.

The writer read with iuterest a number of the letters
written to you by many of your loyal subseribers concerning the
litigation which has so nnfortunately and unkindly beeu tlhrust
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upon you, and also your appeal to your subscribers upon the
" first pages of your magazine. »

We assure you that we were immediately moved to a sense
of our responsibility in reading these letters and your appeal.
They made a profound impression upon the writer.

You will please enter our contract for advertising in your
magazine for a period of one year, duplicating in the next
issue our ad. which appears on page 120 in the July issue of
Popular Science Monthly. They will no doubt loan you the cut.
If you ean improve upon the copy, do so, The writer is satis-
fied that you can write n good ad. Send all bills to the Arken-

'])(\rg».\l:whon Company, Toledo, Ohio.

The writer will today write to several leading wireless
manufacturers and endeavor to prevail upon them to use space
in your magazine. We believe it has a great future, and should
appeal particularly to wireless experimenters.

We believe you wrote us sontetime ago with regard to
enclosing yvour coupons with our catalog. We have always been
opposed to doing anything like this, but lately have co-operated
with QST with more or less success, and shall be glad to dis-
tribute leaflets concerning your publication on the plan out-
lined by you.

Yonrs very truly,
(Signed) THE WiLLIAM B. Duck CoMPANY,
Per William B. Duck.

Enclosed with the letter was a carbon copy of the one Mr. Duck
sent to the following manufacturers: Clapp-Eastham Company. Wm.
J. Murdock Co., C. Brandes, Inc., Thordarson Electric and Mfg, Co.,
Multi-Audi-Fone, and J. II. Bunnell & Co. The letter follows:

Gentlemen—I think it would be a capital idea if we would
all lend our assistance toward making a big success of the
magazine entitled “EvVERYDAY MECIIANICS,” edited by Stanley
Curtis. We Dbelieve it has a big future and he is deserving of
our support. Ile is having an uphill fight in litigation with
Popular Meehanics magazine, We have contracted for a year's
space, Am writing a similar letter to several other concerns,
and if we all get together and boost this magazine we will be
doing the magazine a good turn and at the same time helping
ourselves. Yours very truly.

THE WiLLIaM B. Duck CoMPANY,
Per William B. Dueck.
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THE TECHNICAL ADVISER

The object of this department is to answer the questions of readers
who may experience difficulty in the construction or use of apparatus
described in the magazine. he columns are free to all readers whether
they are subscribers or not, and questions pertaining to matters electrical
or mechanical will be answered in the order in which they are received.
If the reader cannot wait for an answer to be published he may secure
an immediate answer by mail at a cost of 25 cents for each question.

In order to insure L)rompt attention, readers should adhere closely
to the following rules which have been formulated with a view to exped'-
ting the handling of the mass of correspondence. Questions should he
written on one side of the paper, enclosed in an envelope addressed
to The Technical Adviser, care of Everydar Mechanics, Aolian Hall,
New York City. The letter should state plainly whether answer is to
be published or sent by mail; in. the latter case the fee of 25 cents per
question should be enclosed in coin, one-cent stamps, check or money-

order.

The envelope enclosing questions should not contain matter
intended for any other department of the magazine.

33. J. F,, Marion, Ohio, writes:
Please explain the ultra violet ray
and give data for construction of
thie apparatus used in its produe-
tion. Ans—This is quite a
mouthful for the Technical Ad-
viser section to handle, but we
will do our best in the limited
space available. The assumption
is that you mean the true ultra
violet ray and not the atrocious
fake labeled “violet ray” by
many  manufacturers of small
high  frequency apparatus in
which the vacuum electrode giv-
ing forth a pale lavender light is
supposed to possess certain cura-
tive powers through the agency
of the alleged violet rays passing
through the bulb. IFor the latter,
the less we say the better. for we
cnnot say anything very good.
It is true that the vacnnn elee-
trode treatment, even with a very
small coil, is possessed of real
medicinal value, and it is a dis-
tinet success when used as 2

high frequencey modality. We
simply  do not agree with the
manufacturers who swindle the

public¢ by selling them violet ray

machines, so-called. and giving
the impression that the treat-
ment is similar to that advocated
by the great Finsen.

The true ultra violet ray pos-
sesses many pecullar character-
isties, It penetrates  certain
opaque substances in a manner
somewhat similar to the X-Ray
to which it is related. The ultra
violet ray. or “light,” is quite in-
visible to the human eye, and it
only makes its presence known to
the observer through the medinm
of certain tluorescent substances
which shine or glow in the dark-
ness under the influence of the
rays. The peculiar ray has also
a most pronounced  effect upon
the photographic plate.

Ordinary glass is quite opaque
to the ultra violet 1ray, and in
making ultrac violet lamps and
ameras the lenses must be of
quartz, as this substance passes
the rays without very much re-
sistance.

The apparatus required for the
production of ultra violet rays in
abundant quantities is quite sim-
ple. The best method for the ex-
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perimenter is to use the dis-
charge of a high teusion con-
denser between iron electrodes.
‘T'his form of lamp is easily cou-
structed, and it produces a sur-
prising volume of the rays. An
experimental lamp can be made
up by mounting two oval-head
carriage bolts in a holder that
will permit of a variation in the
gap between them.  The bolts
should be at about a ninety de-
gree angle so the rays will be
projected from the apex of the
trinngle thus formed.

The exciting apparatus may be
a standard wireless transformer
and coundenser with the ultra vio-
let lamp substituted for the
spark gap. We cannot take more
space to describe the apparatus
in this department, but you will
find a most complete article with
photographs and suggestions for
experiments in an early issue of
the magazine.

34. M. R, Gilasford, Ill.,
writes: Could you publish plans
tor bhuilding a racer trom a I‘ord
engine and chassis? 1 have scen
a uumber of them in Peora, built
by amateurs, and 1 believe such

an article would be of generat
interest to your veaders. 1 have

seen severul plans for building
sueh a car from motoreyele en-
gines, but they ave not service-
able enough to be of much value.
Ans.—Your suggestion is a happy
one, and we shall act upon 1t in
an early 1ssue. 1n accordance
with our established policy, we
shall first “do the trick” our-
selves

35 A, C. M,, Baltimore, Md.,
asks  whether a  3u0-volt,  “40-
ampere’  storage battery can be
charged with a dynaunwo having
an output ot 30 volts. 40 amperes.
Ans —Your question is not quite
clear  We presunie you eau a
Su-volt, 40-umpere bour battery.

In this event, your dynamo could
certainly be used if you slightly
increase the speed to exceed by
five or ten volts the figure you
have specified. This you can ac-
complish by wusing a pulley
stightly larger on the engine or
else a somewhat smaller pulley
on the shaft of the generator. If
your battery is of 40 ampere
hours® capacity, you should per-
mit a current of not more than
4 amperes to pass through it
while charging. At this rate, the
battery would be completely
charged in about ten hours. You
can limit the amount of current
flowing through the battery from
the dynamo by means of a vari-
able resistance iuserted either in
the field circuit of the generator
or else in series with the battery
and the generator terminals.

36 A. R, M., St. Louis, Mo.,
asks (1) if the aerial described
for use with the Transatlantic
Receiving Set in the March issue
would excesd the governwment
limit of 200 meters if used for
trausmitting, and (2) how much
wire could be added to an aerial
50 ft tong and 40 fr. high and
still keep it within the specified
limit Ans —Yes,  this  aervial
would greatly exceed the limit
You will bhave to use a duplex
aerial, that 1s, oue for sending
and the other for recaving., (2)
You might safely increase the
length to 75 ft. assuming that
you have the average jength of
lead-in

37 L. B. B, Portland Har-
bor, Tortland, Me., writes for
design of an audion receiving set
Ans.—8ce avtiele by Mr. Burckett
in this issue

35 M. K., Baltimore, Md.,
asks how to flatteu out a slightly
witrped table top of one-iuch oalk.
Ans —I'hie warp may have been
wused by  a spell of  damp
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weather or especially a scries of
days when the humidity in the
aiv was abnormally high. If this
is the case, the top will gradu-
ally readjust itself as the wood
dries out. Then again, the top
is probably glued up and per-
manently secured to the rails
with screws from beneath. It is
possible that the screws are not
properly placed. See if the edges
are secured while the center is
left free to warp if it will. If so,
remove the top aud place it in a
dry. fairly warm room, possibly
on the floor or on another table.
Let the convex or outward curve
come on top, and on this pile all
of the weights, such as books,
flat irons, etc., you can conven-
iently secure and abide your soul
in patience for a few days. The
result will quite likely be a per-
fectly tlat top.

If the work so far has been
successful, you may proceed to
give the top a finish that will
tend to prevent future warping
in a measure. One of the best
ways to do this is to varnish the
wood on both sides with shellac
or furniture varnish. The top
may then be replaced on the
rails, screws being placed first in
the center and then toward the
edges, The fastening in the cen-
ter should be generous, while, as
the edges are approached, the
screws need not be so 1mumerous.

We have succeeded in resur-
recting an old oak table in the
Experiment Station through the
medium of the suggestions given
herewith, and our efforts have
been quite successful.

39. E. K. Wheaton, IIL,
wishes to know whether we in-
tend to publish designs for the
building of model steamn engines,
and also inquires the address of
The Model Engineer. Ans.—Yes,
we have two designs under devel-

opment at present. One is a model
vacht engine, while the other is
of the stationary type, to he
driven from steam generated in
a “Haxh™ Dboiler, We doubt if
these articles will appear much
inside of three months, as there
is still much work to be done on
the models.  (2) The American
agents of that admirable paper.
The Model Engincer, are Spon &
Chamberlain, 123 1. Liberty St.
New York. You can find no bet-
ter exponent of the model steam
engine than this excellent maga-
zine, which is the standby of the
thousands of model engineers in
ICngland.

40, L. D. F., Apalachee, Ga.,
asks if the following outtit can
be used successfully to operate
the 18-inch Tesla high frequency
coil “ described in  Mr. Curtix's

book:  6-volt, 40-ampere hour
storage battery; L,-kilowatt

transformer coil; 12-plate con-
denser of high capacity; included
in the outfit is also a rotary
spark gap. The coil can be op-
erated from the 110-volt alter-
nating current circuit as well.
Ans.—You can operate the coil
with this outfit, and you may pos-
sibly get a six-inch spark if youvr
transtormer-coil  (so calledy  is
well designed.  To assume that
you can get half a kilowatt of
energy from a G-volt, 40-ampere
lhour storage battery, however, is
a little too much. lowever did
that coil get its rating, anyway?

Our advice to you. if you have
access to the city lighting cur-
rent, is to dispose of your tyans-
former-coil at the best fizure you
can get for it and to buy with the
money the materials to make a
Ly-kilowatt transformer of the
magnetic leakage type described
in the book you mention. With
this transformer you ean get the
maximum output from the coil.




