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SEPTEMBER, 1916 No. 6

ANNOUNCEMENT

In the July number I asked you if you would pay 10 cents
for your little magazine. Hundreds and lundreds of you
have responded “yes” Out of the prodigions nwmber of
letters received I have not found one dissenting voice.

decordingly, the price of Everypay Mecunaxics will be
raised to 10 cents on the newsstands, commencing with the
October number. This move is of grave importance, and
it has not been made without the most thorough and in-
telligent consideration. Many of you have, no doubt, ex-
pected it, and we, ourselves, have feared for months that
it might be necessary.

In raising the price to 10 cents, I shall not promise you
double the reading matter, or even hdalf of that increase.
In fact, there will be no increase whatever in the number
of text pages, until the little magazine has swrmounted some
of the many difficulties that have beset its path from the
start. The quality, however, will steadily improve. After
all, from the start I have promised you QuaLiTY-—material
that you could not get elsewhere—without saying one word
about quantity. The two do not go together. We are but
human, and if I amn to give you the personal touch and care
that you have had in past issues of IivErypay, I cannot
well increase the number of pages without in a measure
detracting from the quality produced by the concentrated
thought and effort represented in every editorial page of
your magazine.

Therefore, in announcing this increase in price, I shall
merely remind you that it 18 the voice of a majority of you
who have so loyally stuck to EveERYDAY through its trials and
tribulations. The increased price will relieve the financial
tension that at present (when every raw material entering
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the construction has doubled or trebled in price) is serious.
This relief will enable the men who make your magazine
to work with free minds and with increused energy.

Our plans for the future are ambitious. One of them
materia;izes in this issue with the article on our Experiment
Station. My colleagues and I are determined to give you
what you want by being one of you. We shall doubtless have
imitators just us we have already had in owr young life, but
imitation does not worry us. We shall stmply go right on
plugging for yow and our little magazine, cheerful in the
knowledge that every mail brings us added confirmation
of the fact that we are “making good” with our readers who,
we feel, represent the inventors, scientists, and men of
achievement of the future. '

Sincerely,
Tro>as STANLEY CURTIS,

Your Editor.

P. 8. You can subscribe for EVERYDAY at the old price
of 50 cents per year only wuntil January 1. After that
the price will be $1 per year. Better get in on the ground

floor.
T. S C.




EVERYDAY MECHANICS

387

TIE HOME CRAFTSMAN—IIS SHOP AND LABO-
RATORY

BY TiuE LABORATORY STAFF

Enttor's NOTE: This 13 the first of & serles_describing the construction, oQulp—
ment, and use of the Everyday Mechanics Exporiment Station, Van Nest, N. Y.
The suggestions offered may serve as an jocentive to amateur mechanices, cither
gingly or in groups or clubs, throughout the country 1o follow the example of

our stafl,

WE had talked of it for
months; in fact, the am-
bition to erect and equip a real
experiment station or laboratory
in which to develop and test our
editorial ideas, was born with the
first number of our little maga-
zinte. But it always seemed so
remote and diflicult of acquisition
that we had alntost abandoned the
idea in favor of the original shop
which occupied a corner of the
editorial office. 'Then one Satur-
day afternoon, when it was time
to go howe, the “hunch” seized us
again with redoubled fury, and
two eagle-cyed members of our
Staff were forthwith dispatched
to go out and find a building that
would answer the purpose. That
sottled the matter. llow the boys
found our “building” the writer
cannot guess even to this day. but
find it they did. for at sundown on
the memorable Saturday after-
noon a telephone call announced
the gladsome news that a most
pretentious chicken coop had been
sighted on the tip of a little knoll
and that the owners were quite
susceptible to diplomatic reason-
ing.

Now, friend reader, do not sniff
at that chicken coop idea. The
building turned out to be a medi-
um-sized barn of tolerable con-
struction. with a large shed at-
tached. There were no wlidows
and the floor was wretched, and
the walls had holes in ’em, and

A telephone call announced that a
most pretentious chicken coop had been
found.

the roof leaked. and the whole
place was abominably dirty ! Out-
side of that it was passable,
Subsequent visits arranged a
lease at an insignificant rental.
Ixamination showed, it is true,
enough repairs and alterations to
make up for the low rental, but on
the whole the place seemed an
acquisition. We are now con-
vinced that it actually was one.
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CONSTRUCTION AND ALTERATIONS

The floor space in the main
part of the building is 13 x 16 ft,
The shed eontains just about as

The walls were covered with tar paper

much more. The hay loft is just
high enough for a man to stand
in, and we shall use it for a nice,
dry. storage place,

The shed will eventually be
used as a forge shop and for the
storage of heavy, rough materials.
We intend to leave the earthen
floor just as it is until we can
put down one of conerete.  One
end will be finished off to take
our private lighting plant, which
is now in process of construction,

The main portion of the barn
shows the results of our labors.
The old flooring was ripped up
and the dirt of years swept,
seraped, scoured and flushed out
with volumes of water and a
powerful disinfectant and deodor-
izer. The walls and studding

came next, but the latter had been
so plentifully washed with the
rain that leaked in that this
task was not difficult.

Next, we sent our scouts out to
buy up old lumber, and, inside of
an hour, they had located a pile
that we bought blind at $8. It
proved to be a baresain, although
it was entirely in the rough.
There was enough to face the
walls completely with a few pieces
to spare for odd jobs, We then
cut o doorway between the main
building and the shed. making tlte
openting of a size to tit an old door
that we had bought for a dollar
from a second-hand dealer near-
by. From the same man we se-
cured three window sashes with
most of the lights in, also for a
dollar. In facing the walls, open-
ings were left for the windows,

The seams in the tar

paper were

painted with asphaltum

two in the main building and one
in the shed. The windows were
later fitted in box-frames and ar-
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ranged to swing outward on
hinges so that rain would not

enter even though they were open,

The ceiling of the main room
was next covered with lath, which
subsequently was faced with
building paper. This handy and
clean material was later placed
upon the walls and the transfor-
mition was remarkable,

By this time we had experi-
enced the discomfort and alarm
of several rainstorms, Finally, in
desperation, we hought sonie tatr
paper and mounted the roof.
which is fliat and has an incline of
an insuflicient degree. We ripped
off the entire collection of roof-
coverings that our predecessors
had placed one over the other.
There must have been five of
thent. Ilowever, a husky crow-
bar and cold chisels soon rolled
up the combination of tin and tar
paper and disclosed some ancient
puddles heneath.  T'hese puddles
had the muddening habit of dis-
persing their contents a drop at a
time through the ceiling, and fre-
quently down the necks of the
workers., You will say that we
should have fixed the roof first of
all; well, we kunew that, too, but
we were just as anxious to dis-
guise that main room and forget
that it had housed chickens as you
would have been.

The roofing material cleaned
away and the puddles quite dried.
we proceeded to cover thie roof
with tar paper of the triple-ply
rariety. ‘The first sheet was

1 liieed at the lower end of the roof
and each succeeding layer laid on
top of the last one, lapping well
and painting freely the seams

ITig bark is o warning to prowlers after
we desert the Station at night

with asphaltum.  ‘The tar paper
tins were also painted with the
varnish to prevent rusting.

This roof was a success from
the start. We have had but two
leaks since, and these were due
to the shrinkage of the tar paper.
If we had made our laps six inch-
es instead of three, our roof would
have been quite perfeet,  We have
since had to go over mauy seans
with narrow strips of paper, using
the asphaltum plentifully at every
seani,

The side walls were next cov-
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Our ‘“‘chicken conp”

ered with <«ingle-ply tar paper,
which covers ahout three times as
much space per roll as the heavier
variety. We started each piece at
the bottom of the building wall
and lapped as we approached the
top. We had to make a crude seaf-
folding in order to reach the high-
er portions of the wall. How this
wits done is shown in one of the
illustratious. The walls now are
tight, and the appearance of the
building iwmproved several hun-
dred per cent.

is no 1inger suggestive of the name

When the walls were tight we
went back to the flooring of the
main room. The rough founda-
tion left when we removed the
planks from the stalls appeared
to be level enough, 8o we deter-
mined to lay our new flooring
directly upon the old. The scouts
once more brought in a bargain
lot of lumber, this time securing
a load of fine tongue and grooved
stock over an inch thick and nine
inches wide, while the length
averaged twelve feet. This stuff
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cost us 10 cents a piece and we  work. They know well that

secured enough to do the entire
floor and to build wonderfully
firm henches all around the room.
I'or the uprights of the benches,
we used the old two by fours that
came from the stall tlooring.

The building now looked pre-
sentable. The next improvement
was made when we serubbed the
new floor and benches and gave
them a generous coat of lead-
gray floor paint, which has dried
as hard as one could desire. The
place is now clean, and there is
not the slightest trace of the once
very prominent odor. It is dry
and comfortable, and at this writ-
ing we have it working in full
blast, with our machinery iin-
stalled and our *“juice” connected.
But with this you will have to be
satisfied for the present. We will
tell you about the equipment in
the neo number, and for the
benetit of those who live within a
modest carfare of New York City
we shall arrange visiting days so
that you may see what we are
doing. For our friends hundreds
and thousands of niiles away the
best we cian do is to publish lots
of pictures cachh month, and to tell
you what we are doing so that you
may do it yourselves.

GAUGE-SCORED (GALLEYS.

Job printers have been slow to
adopt new accessories that prom-
ise to facilitate the production of

“time is money,” but the fear
that time will be lost in intro-
dueing new processes, no doubt,
prevents many from experiment-
ing with appliances other than
those they have been used to.
Lvery priuter will, at a glance,
sce the utility of the composing
room convenience illustrated; that

é"{ 3 LINED PICA
6 ° NONDAREL

Pica marks on the galley aid the

printer

is, a galley with a type gauge
seored upon its near rim,

There being exactly six lines of
Dica, or twelve lines of nonpareil,
to the inch, the most useful scor-
ing would be for inches divided
into twelfths, thus giving the prin-
ter three modes of measurement
—inches, picas and nonpareils. In
a printing office equipped with
these gauged galleys no more time
would he lost over illegible or
mislaid separate gauges.
Contributed by J. W, IToskING.

Fill the big crack in your store
witll a cement made of coal ashes
and white of egg; it will last for
years.—Mary F. Scorr.
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CONSTRUCTION OF RADIO RECEIVING APPARATUS

By THE LABORATORY STAFF

EDITOR'S NOTE:

The apparatus described In this article has been constructed
and tested In the Everyday Mechanics Exzpertment Stalwon.

The models may be

seen at the Publication Offices of the magazine,

IN presenting the two designs
embodied in this article, we
do not wish to pose as originators
of new types of apparatus, and
neither do we wish to give the
impression that the apparatus we
have coustructed is superior to
anything on the market. The
loading inductance presents no
startling improvements in design
or construction and the receiving
transformer is just a good, sub-
stantial picce of apparatus that
an advanced amateur need not be
ashamed to construct and operate.
What we have endeavored to
do, however, is this: We have
tried to eliminate the defects,
principally mechanical, that seem
fnherent in amateur apparatus;
we have attempted to produce a
design pleasing to the eye, con-
venient and smooth in operation,
simple and inexpensive in con-
stryction, and of correct propor-
tions and specifications from the
radio standpoint.

The old “loose coupler” type of
receiving transformer has long
been a favorite for the very sim-
ple reason that it gives such uni-
versal satisfaction. The writer
well remeinbers the experience of
one of the best known manufac-

turers of amateur apparatus of
the better grade. For years this
concern had manufactured and
sold great qunantities of a certain
number—a comparatively simple
receiving transformer with sliding
contiets and telexcoping primary
and secondary. True, the work-
manship was excellent—as it was
on every number turned out by
the company—hbut there was noth-
ing startling about that “loose
conpler” to give it such a reign
of popularity. Ilowever, when
the manufacturer tried to substi-
tute a perfect wonder of a tuner,
with variometer coupling and a
myriad of instrument-switch con-
tacts, offering the new and im-
proved device at the same figure
as that asked for the plebeian
coupler, the trade appeared to re-
ceive the newcomer with indiffer-
ence and doubt. After several
years of pushing and advertising,
the little tuner had to be discon-
tinued, relinquishing the field to
a revival of the old-fashioned
coupler. It is an actual fact that
the demand for the old favorite
was greater, prohably just because
of its simple goodness, than that
for the improved instrument
which was really a much better
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buy, value considered, than its
successful predecessor.

I’erhaps the reader will wonder
at this digression. It is given
merely to justify the publication
of the design of a type that has
been described many, many times
in contemporary magazines, If
our readers could but see our
models, turn their contact knobs,
and listen in to the gratifying
results obtained, this justification
would be unnecessary. Whatever
adverse criticism this article may
bring forth, the fact remains that
there are probably more of these
simple receiving transformers in
use, and in successful use, too,
than there are of any or all other
types.

Receiving transformer completed

Tue RECEIVING TRANSFORMER

This transformer has instru-
ment switch adjustment for sec-
ondary inductance and skding
contact adjustment for the pri-
mary. The construction is such
that no metal (supporting rods)
is used inside either primary or
secondary windings. While the
deleterious  effect of metal in
such cases is perhaps open to
question, we have avoided its use
a8 unnecessary in our design.

The transformer responds to
wave-lengths as high as 2500
meters without the loading induet-
ance. This is believed to be the
“happy medium” which reduces
objectionable “dead ends” to a
minimum and still affords a wave-
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length of great utility. The figure
quoted is based upon the use of
the instrument with the average
antenna of the advanced amateur.

The construction involves some
careful but not necessarily difli-
cult wood-working. A lathe is not
at ali necessary, although it is, as
always, desirable. If a jig saw is
available, most of the turning
can be avoided. The only real,
good excuse for a lathe is in
turning the wooden heads that fit
into the eardboard eylinders, and
also in winding the cylinders.

substitute for the lathe in both
turning and winding operations is
an ordinary polishing head that
can be purchased for a couple of
dollars. The dises may be mount-
ed on the taper thread and a very
presentable job of turring done
with the broken end of a flat file
held on a simple rest.

The jig saw, however, is an es-
sential. If one of the foot-power
variety is not available, the hand
fret saw frame will answer, al-
though in our experience there is
no comparison betwveen the two.

Fig. 2.

The latter operation may readily
be done, however, by mounting
the cylinders between centers on
a base board. Another effective

Receiving transformer showing dowel arrangement for sliding

The woodwork had best be done
first of all. Figs. 1, 2 and 3 wilil

give a good Iidea of the appear-
ance and construction of the in-
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strument. The details and dimen-
sions are given in Fig. 3. The
choice of wood rests with the
individual, but we favor white-
wood. The base, 7% in. wide and
18 in. long, is of 7 in. stock
and quite simple. The upright
pieces that support the primary
are each 6% in. wide and 7 in.
high, while the thickness may be
% in. The piece to the right in
Iig. 3 is cut out to receive the
cardboard cylinder which is 51
in. outside diameter. The left-
hand piece is left solid and it
has mounted upon it a disc of
3% in. whitewood turned to fit
the inside of the cylinder. The
latter should not be permanently
gecured in its supperts until after
the holes for the brass tubes in-
dicated in the drawing have been
drilled. This operation will be
detailed later.

The next step will be to get out
the two discs for the secondary
cylinder. One of these is of 34
in. stock, while the other is of 7%
in. wood. They are, of course, to
fit the inside of the cylinder tight-
ly. The latter, as the drawing in-
dicates, is § in. in outside diam-
eter. The internal diameters of
both cylinders will vary a trifie
with different makes of card-
board tubing, but it is of little
consequence. The thicker disc
may be permanently affixed by
means of glue and wooden pegs,
but the thinner disc must be left
removable until after the winding

is finished and connections to the
contact polnts are made.

The front support that holds
the secondary may now be worked
out with the jig saw, and with
this the woodwork proper is fin-
ished. This is the time to do the
staining and varnishing. If these
decorative operations are left un-
til later, the results will be rather
unsatisfactory and the task dith-
cult to perform. After the varnish
is good and hard, so that handling
will not injure the finish, the
worker may lay out the centers
for drilling the two holes through
which pass the supporting brass
rods. These holes are 4% in.
apart on centers and 1Y% in. up
from the base. When the centers
have been marked and pricked,
the front support may be placed
on two pieces which hold the pri-
mary, and holes drilled through
all three while they aré clamped
together. This will insure align-
ment of the holes, which is quite
essential to prevent binding when
the rods are telescoped into the
tubes. The holes in the second-
ary support may be 14 in., the
same as those in the other pieces,
for a trifie of leeway is not ob-
Jjectionable to permit of easing up
on any bind that may develop
when the apparatus is assembled.

The brass tubing and the rods
that enter it may then be placed.
and the whole arrangement as-
sembled temporarily to determine
whether the work has been suc-
cessful. As the drawing indi-

o



EVERYDAY

MECHANICS 397

R

Fig. 4.

cates, the secondary support is
gripped between nuts and wash-
ers on the threaded ends of the
rods.

We are now ready for the wind-
ing. The primary is wound di-
rectly upon a cardboard cylinder
51 in. diameter and 7% in. long.
The windlng is No. 24 bare copper
wire. The winding is done with
two wires wound in parallel and
then, after the ends are carefully
secured by pushing through holes
in the cylinder, and plugging
with wooden pegs, one wire may
be unwound. This will leave a
firm, neat winding of bare copper
wire with each turn separated
from its neighbor by the thick-
ness of the wire. The winding
should be made about 5% in.
long, leaving 14 in. of space at

Loading coil completed

either end of the cylinder whben
the latter is mounted in the wood-
en supports. After the winding
is finished, it should be given two
generous coats of shellac, taking
care to sece that the fluid runs
down between turns in order that
they may be sealed to the sur-
face of the cylinder. The con-
tact path for each slider is to be
scraped in the winding after the
shellac is quite hard and dry.
This operation, however, need not
be attempted until the cylinder is
mounted and the sliders are in
place on their rods.

The secondary winding consists
of a single layer of No. 28 S. 8.C.
magnet wire wound in 13 sections
upon a cardboard cylinder 5 in.
diameter and 7% in. long. The
winding amounts to a single layer
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which is wound in the following
manner: The winding is started
fromn one end and continued for
1% in,, at which point the hand
guiding the wire is jumped to a
distance which leaves a space of
about 1-16 in. betyveen the finished
turn of the section just wound
and the beginning of the next sec-
tion. At the point where the
“jump”™ is made, a pin-hole is
punched into the cardboard cylin-
der. Through this hole the tap
which leads to the contact point
will be made. This process is to
be continued until 13 sections
have been wourd, at which point
about 614 in. of the surface of
the cylinder will have Leen cov-
ered with the wire. Care must
be taken to see that the holes
through which the taps are taken
are in a line, which will, of course,
be at the bottom of the cylinder
when it is mounted on the sec-
ondary support.

There are a number of ways of
securing the silk-covered wire to
the cardboard cylinder, but the
best method in our experience is
first to coat the cylinder with two
or three applications of shellac,
allowing the varnish to become
“tacky” before placing the wind-
ing. This method will firmly se-
cure each turn to the cylinder,
and at the same time will ob-
viate the necessity for shellacing
the silk after the winding is com-
plete.

The taps are made with lengths
.of slightly heavier bare copper

wire pushed through the holes in
the cylinder and soldered with a
very fine copper, one to each
of the *‘cross over” wires between
sections. These taps should le
long enough to extend through
the 7% in. head to make contact
with the points upon which the
instrument switch bears. Each
tap is to be covered with a sleeve
of fine rubber tubing to prevent
pussible short circuits inside the
cylinder.

The next qperation, before go-
ing further with the taps, is to in-
sert the secondary inside the pri-
mary after having wound heavy
wrapping paper around the pri-
mary until it tits closely into the
larger tubing. The secondary
support with its brass rods finly
secured to it is then to be brouzht
up to the wooden head of the
secondary and holes drilled for
the wood screws that secure the
secondary to the support. The
shirewd reader will at once see
that this insures accuruacy in ux-
sembling the component parts of
the transformer and precludes the
possibility of uneven space De-
tween primary and secondary cyl-
inders,  When the screws have
been driven home, the secondary
may be withdrawn and from this
point on the secondary and its
supporting piece should not be
separated.

The next operation will be to
lay out the arc of the circle for
the contact points, of which there
are 13. The radius of the arc on
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our coil is 1% in. This arc may
be scribed on a piece of paper
or cardboard, and the contact
points laid off about % in. apart
on the arc just drawn.

Now, Dlaciug the paper with its
center mark over the mark which
indicates the center of the sec-
ondary cylinder, prick puanch a
hole into the wooden secondary
support at each point where a con-
tact is to be placed. Go over
these prick punch marks with a
pencil so that you can distin-
guish them and then, alongside of
each mark, but not in the same
Dlace, drill a hole with as small
a drill as you have, carrying the
point quite through both second-
ary support and wooden head of
cylinder, The wires which form
the taps of the secondary may
then be brought through these
holes ready for connection with
the contact points.

The first turn of the secondary
winding is connected with one
of the brass rods, where it is
secured to the secondary support,
and from that point on each tap
goes to a contact. The stud of
the instrument switch, of course,
is connected with the second brass
rod attached to the secondary sup-
port. From this the reader will,
of course, see that the instrumnent
switch makes contact with first
one section after another, inaking
it possible to include a part or
all of the sections in the ejrcuit at
will merelfv by turning the switch.

When the secondary has been

connected, the wrapping paper
may be replaced around it and the
cylinder pushed home in the pri-
mary. First of all, however, the
thin wooden disc should have been
glued and pegged into the hand
of the secondary cylinder. Now,
when the secondary is accurately
centered and held within the pri-
mary, and while an assistant
holds down the entire instrument
to the bench, run a sharp 3¢ in.
bit through the rear primary sup-
port at the center, ciarrying the
bit entirely through the thin
wooden head at the inner end of
the secondary. Remove second-
ary amnd take off the wrapping
paper. Then ream the hole at B
in the secondary head until it is
a free sliding fit on a piece of %
in. dowel rod. Cut the rod 81
in. long, and round both ends
nicely. Glue the rod permanently
in the rear primary support,
wherein it should fit securely, in
order to make a good, stiff support
for the inner end of the secondary
when the latter is pushed home.
The sliders and rods, by means
of which the inductance in the
primary is varied, are so familiar
to the radio boys of to-day that we
shall not take space to go into a
description of them. Suffice it
to say that the rods are of 14 in.
square brass stock. The sliders
are of square brass tubing that
is a nice sliding fit over the rods.
The contact spring on each slider
is a plece of phosphor bronze
sheet, cut and bent to appropriate
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shape, and soldered to the bottom
of the slider.

Binding posts are not specified,
for connection may be made dl-
rectly to machine screws in the
ends of the slider rods in the case
of the primary, and to small con-
nection blocks electrically con-
nected with the brass tubes that
pass througl the primary sup-
ports, for the secondary.

LoaDING INDUCTANCE

The loaQing inductance consists
of a cardboard cylinder wound in
a single layer with No. 24 8. 8. C.
copper magpet wire in 11 sections.
Each section is tapped to a con-
tact point in one of the heads as
shown in the illustration. As the
construction is identical with that
of the receiving transformer just
described, in so far as mounting
the cardboard cylinder, etc., is
concerned, we will not go into a
lengthy explanation of the con-
struction. All details are given
very clearly in Fig. 5, and Fig. 4
shiows well the appeavance of the
tinished instrument.

A few hints relative to the
standard products used in the
construction of both of these coils
may not be amiss. The instru-
ment switch used on each coil is
a standard product that may be
bought in almost any large supply
house. The builder is, however,
advised to discard the usual brass
contact piece and substitute for it
a plece of phosphor bronze sheet-
ing cut to the dimensions shown

at ¢, I'ig 5, and bent over at the
tip so that the contact is made
on the edge rather than on the
‘flat surface.

The contuct points may ‘be or-
dinary Dbrass-capped upholstery
tacks or they may be oval-head
copper rivets. The latter are
much to be preferred. but they are
more expensive and more ditlicult
to install. If the rivets are used,
however, the hole through which
the tap wire passes may be made
approximately the same size as
the shank of the rivet in order
that the latter may 1nake contact
as the stud is driven howe,

If the upholstery tacks are
used, the method of connecting
shown at A sbould be employed.
This insures coutact between the
wire and the brass head rather
than with the steel shank of the
tack.

The simple form of connection
block that we favor is shown at B.
This is merely a short length of
14 i square brass rod secured to
the instrumeunt at the desired
point. Connection is made under
the heads of brass machine screws
in an obvious manner.

The cardboard cylinders for
both receiving transformer and
loading coil may be obtained from
advertisers in this magazine, and
the woodwork is best obtained
from a local mill which will cut
out the pieces to size at a very
reasonable figure.

At D is shown the method we
employ to secure the adjusting
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knob which carries the switch
making contact with the studs.
In the standard product a thread-
ed shank is permanently fastened
to the composition knob. The
obvious way of securing this
switch to the instrument would
be merely to place a lock-nut over
the first nut that goes on the
shank. This method, however, is
unreliable and unsatisfactory.
Constant use will frequently loos-

en the nuts after the instrument is .

entirely assembied, and needless
annoyance results therefrom. We
used the simple expedient of lock-
ing the first nut with a drop of
solder after we had secured just
the tension we desired to inake the
knob turn with freedom but with-
out unpleasant looseness,

The Technical Adviser is at the
disposal of readers who require
additional advice or instructions,
and the Serrvice Department will
aid those who have difficulty in
obtaining needed materials,

Paixt For ONE CENT PER PoUXD

To one gallon of hot, soft water
add four pounds of crude sul-
phate of zinc. Let it stand until
it dissolves perfectly, and a sedi-
ment will settle at the bottom.
Turn the clear solution into an-
other vessel. To one gallon of
paint (lead and oil) mix one gal-
lon of the compound. Stir into
the paint slowly for 10 or 15
minutes and the paint and com-

pound will combine perfectly.
If too thick, thin the miixture
with turpentine.

Contributed by J. C. GILLILAND.

BorinGg A IIoLE IN Brick

Any man who wishes to bore
a hole in brick and has not a
cold chisel on hand will find this
home-made chisel very handy.
All that it consists of is a piece
of galvanized iron pipe about
7 In. long aud the diameter de-

Piece of Prpe

File teeth in one end of tle pipe

pends upon the hole youn want to
bore. In one end of this pipe.
tecth must be filed about 1-16G in.
apart.  You will find that this
will bore a clean-cut hole,
Contributed by Frep W. ALLEN,

If the family is large and the
kitchen sink small, try using an
oval tin foot tub instead of the
round dish pun.—Mary F. Scorr.




EVERYDAY

MECIIANICS

403

CONSTRUETION OF A MODEL SUBMARINE WITII
WIRELESS CONTROL*

I’AgT V.

Tue Divine MECHANISM, WIRING AND CONNECTIONS

3y, THE LABORATORY STAFF

IIIS model is made tc sub-
merge by means of diving
planes both fore and aft. The
planes are tilted to a slight angle
by means of plungers and solen-
oids in a mammer similar to that
employed ii1 the case of the stern
rudder, The general appealuace
of the diving mechanism is well
shown in the photographic illus-
trations, FFigs. 1 and 3, while Figs.
2, 4 and 5 give details of construe-
tion with the necessary dimen-
sions, ’
The planes aft will receive our
attention first. Reference to IMig. 1
shows that these planes are mount-
ed upon the ends of the shaft
of brass that passes quite throngh
the hull, supported in bearings
similar to that employed in the
construction of the tube through
which the propeller shaft passes.
In the upper right hand corner
of Fig. 5 is a section of one side
of the hull with the brass shaft
passing through the tube which
fits closely in a hole bored throngh
the wood. The end of the tube is
capped with a collar that serves
to hold packing in place to pre-

*The next installment which will appear in
the October issue will onclude this series.
Back numbers can no longer be supplied and to
meet the demands of readers who have mi
earlier installments, the material has been put
into book form. ‘The book will be ready about
the first of October.

vent water entering the hull bo-
tween the shaft and its supporting
tube. This packing may well be
greased cord.

In preparing the hull for fitting
and supporting tubes, it should be
firmly claniped to the work table
and a sharp %4 in. bit should be run
quite through both walls. boring
from one side only, That is to
say, after the bit has passed
through one wall, it is carried
through space to the other in
order to insure perfect alignment
of the two poles.

The bearing tubes. which are
cut from a length of 14 in. out-
side diameter brass tubing, may
then be inserted after having
been coated liberally with bath-
tub enamel to secure and seal
them in place. The shaft, of 3-16
in. brass rod, may then be tem-
porarily placed in position to de-
termine whether perfect align-
ment has been secured in boring
the holes.

The next operation will be to
lay out and cut from 1-16 in,
brass sheet the two rear diving
planes, details of which are given
below the previously entioned
sectional illustration in Fig. 5.
This pattern is so simple that the
work may be done entirely with
hack saw and file, preferably fil-
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Fig. 1.

ing both pieces to size and shape
at the same time.

The end of the vane which is to
be beunt around the shaft, should
be annealed by heating it red hot
and then plunging it into cold
wiater. The bend may then be
taken without fear of crystallizing
or cracking the brass. When both
vanes have been bent and fitted
to the shaft, a tap drill for a No.
2-56 screw may be run through
both vane and shaft and the hole
tapped. Care should be taken to
see that both vanes are in the
same plane on the shaft when the
holes are drilled,

Reference to Fig. 2 shows the
solenoid and plunger mechanism
which serves to tilt the planes
when the c¢raft is to submerge.

Diving planes’ and control aft

note that the
plunger is pivoted to an arm that
is 7% in. long from center to cen-

The reader will

ter. A set screw secures the arm
to the shaft. Beside the arm on
the shaft, is a projecting rod that
carries a small weight at its end
to counterbalance the weight of
the vanes carried at the extremi-
ties of the shaft. A spring of
No. 206 brass wire causes the
vanes normally to be held in a
horizontal position. Thus, owing
to the counterweight, the solenoid
has merely to overcome the ten-
sion of the spring in order to
tilt the planes.

Fig. 5 gives the details of the
guards of % in. brass rod which
are bent around the brass both
fore and aft. These guards are
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first bent up according to specifi-
cations given in the drawings
and then are placed against the
hull and the point of entrance

per washers shown in the draw-
ing should be slipped in place.
These washers are to be soldered
in the correct position while the

41 v
i i

/| H .ln m}lll

Solenoid same as of
Forward Contro/

Fig. 2.

marked for each leg. A % in.
hole is then drillel at each of the
indicated points and the legs of
the guards are forced into the
sockets thus formed. Before in-
serting the legs, however, the cop-

Solenoid and plunger mechanism

guard Is fastened in the hull.
This will insure the correct angle
being given.

Fig. 4 gives dimensions and de-
tails of the forward diving plane
mechanism. The data for the



Fig. 3.

solenoids of both fore and aft con-
trols is given in this one drawing
as the two solenoids are identical,
The dimensions need not be ad-
hered to closely if the builder
happens to have aterial that
approximates the specifications
given. The solenoids are wound
with No. 24 enameled copper mag-
net wire and the exact nuinber of
turns is not of great importance
providing the dimensions given in
the drawing are followed with
reasonable fidelity. The bobbins
are merely to be wound until full
of wire. The heads of the solenoid
bobbins may be either of fibre or
metal ; if the latter, they must, of
course, be caretully insulated@ with

EVERYDAY ..ECHANICS

Forward diving planes and guards

discs  of secured with
shellac.

The drawing, Fig. 4, does not
show thie packing heads on the
bearings. but let it be understood
that packing is just as essential
in the case of this gear as it was
in that of the diving planes aft.

The length of the travel of the
plungers in the solenoids of both
fore and aft gear is limited by
stops placed as indicated in the
drawings. The exact location in
inches as regards the interior of
the hull is not given, as no two
hulls will be precisely the same in
the hands of the different build-
ers. Therefore, the placing of the
stops is left to the intelligence of
the individual.

paper
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WIRING AND CONNECTIONS,
As we have followed the con-
struction of this model in the four

installments that preceded this

MECHANICS

407
various changes have been made
in the original design which was
worked out some years ago. One
changze that is of interest at this

Fiz. 4.

one, we have noted the placing of
the various instruments and the
relation they bear one to the
other. As the construction has
progressed in the FVERYDAY ME-
CHANICS LIXPERIMENT STATION

Detail of forward diving plane control

stage is the installation of flash-
light dry cells in series-multiple
connection to supply current for
the eentral control device. This
dovice was originally designed to
operate from the main storage
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Fig. 5. Detail of planes,

battery in parallal with the other
apparatus, but when an ammeter

was placed in series with the main
battery circuit and the controller
sent through its evolutions, the
ncedle of the meter jumped up on
the scale at a rate that showed
a very great overload for so snull
a battery. Furthermore, the poten-
tinl drop was so great with this
current demand that the opera-
tion not only of the controller but
of the various units as well was
sluggish and uncertain.

shafts, guards and bushing
The installation of the flash-
light cells solved the problem.

There are two sets of four units
eaclt  connected  in series-mul-
tiple. This gives the potential of
the four units and twice the am-
pere-hour capacity of one cel.
Even though the instantancous de-
mand on the little cells is heavy,
the current is on for a secomd
only and the controller plunges
jumps at a touch of the key.
This is as it should be, for the
contact cylinder should change
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from one position to another with
certainty and dispatch.

Fig. ¢ gives two views of the
completed model (without deck)
as the camera sees it. Just below
Fig. 6 we have placed Fig. 7, a
wiring diagram of the entire ma-
chine. The caption beneath the
diagram labels each part and in-
strument, and if the reader will
refer to the photographs above
when reading the diagram, he will
obtain a clear-cut idea of the
wiring and assembly.

The wiring is done with stand-
ard amnunciator wire which
comes in various colors of insula-
tion. The ¢olors aid one in trac-
ing circuits where a portion of
the wiring may perchance be hid-
den from view., An examination
of the diagram discloses a com-
mon ground wire which in our
model is of No. 14 copper and
perfectly bare. It is held to the
inxide of the hull with staples
formed by cutting the heads from
pins and bending the shank into
hairpin shape. These little sta-
ples are smaller and neater than
any we have been able to buy,

The objeet of the ground wire
is to simplify the wiring scheme
as a whole. The best way to
gain a clear insight into the plan
is first to familiarize yonrself
with the instruments in the model,
thien to locate them in the dia-
gram so that you know what each
symbol represents. Then, if you
will trace the clrcuits, starting
with the control device in the

center, and gradually working out
through each branch that leads
from the controller, you will see
how at each stroke of the key,
the control cylinder turns one
contact,sending a current through
one instrument after another in
the lhull.

The photographs will aid in
suggesting ways aud means for
placing the wire neatly and in a
workmanlike manner. The meth-
od of procedure will perhaps vary
with different builders, but the
main point to observe is that the
operation of the moving parts is
not retarded by the comnnecting
wires. All comnections with the
solenoids and other pivoted mem-
bers had best be made with fine
flexible conductor a few sizes
snrlier than lamp cord. Thix
stranded  conductor c¢an be  ob-
tained in the No. 18 size, but with
comparatively  thin insulatiou,
wh _h renders it small and flex-
ible, but still retains a goodly
measure of conductivity.

In conclusion let us suggest that
a pair of binding posts be added
to the bulkhead that lholds the
storage battery (sce Fig. 1) and
connected with tlie terminals of
the storage battery, the positive
and negative poles being indicated
clearly on the respective posts.
This will facilitate connections
for charging the battery and will
obviate the necessity for making
connection to the main terminals
of the battery itself. The latter
terminals are inconvenient to
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Fig. 6. View of model without deck and aerial

R =

NI

Fig. 7. Complete wiring diagram, (1)Rear diving plane solenoid; (2)
Ruddor su]enmd left; (3) Rudder solenovid, right; (4) I)nvmg motor: (5) Cen-
tral control battery' (6) Main storage bntter\ (7) Coherer-relay butter\‘ (8)
Decoherer resistance; (9) Central control; sulenmd (10) Decoherer: (11) Co-
herer; (12) Control cylinder; (13) Relay; (14) Central control battery; (13)
Torpedo discharge valve solenoxd (16) Forward diving plane

reach and they should be tam-  prevent the battery fumes from
pered with as little as possible.  corroding the metal. While we
The lugs of the battery. and in- are on the subject, let us advise
“deed the binding posts themselves.  that every hit of metal in the
should be coated with vaseline to  model be rubbed with vaseline to
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prevent the fumes from acting
in their peeuliarly disigreeable
manner upon the brass work af-
ter great care has been exercised
to make it nice and clean.
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article of
the deek and

The coucludiug
series will cover
fittings and the explosive tor-
pedo, which is a little piece of
mechanism  in itself,

TIIE AMATEUR’S CIPITER CODE

Dy I'rep

OYS often wish to send mes-
sages unintelligible any
person except the one addressed.
The following is an ecasy way to
send o message which eannot be
read by anybody not acquainted
with the code:

Divide a paper into 64 squares
and eut out 16 of them ax shown
in the figure. Lay this paper upon
another a little larger on which
the message s to written.
Write the first xixteen words of
the message in the blauk spaces,
2 to a line.

Now turn the upper paper a
quarter of the way around, op-

to

he

the of the the

is of is willow
feet a to forty

due Lig of slit

foot of about elm
hundred oars t.e elm

each above beside on

log east in swimming

The boy who received the mes-
sage, using a paper with the
same squares cut out, and turn-
ing it in the same way, arranged
the words as follows:

TELFORD

posite to the direction the hands
of a clock move, 8o that quarter
I falls where quarter I was.
Write in 16 more words as be-
fore. Then turn the upper paper
another quarter, and add another
16 the Jast
quarter for the last 16 words,

words; and finally

The 6G4-word message is then
complete, and without meaning
to any person without a similar
piper with the same squares re-
moved, and a knowledg? of how
it. Ilere
actunl message looked to the re-

to use is the way an

cejver:

the key clump boat
bushes chained twenty in
little yards the north
elm the a cast
the a the above
ground are leave yards
the thing tLe a

in side hole place

“The boat is chained to the
big elm about a hundred yards
above the swinuning hole.  The
key is in a little slit a foot above
the ground on the east side of
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the willow twenty feet north of
the elm. The oars are beside
a log in the clump of bushes forty
yards due east of the elm. Leave
each thing in place.”

Quorter | Quorfer 4

I

Quarter 3
Bloct sguores fobe cur out

The key to the message

If desired, a letter may be
used instead of each word. This
makes the cipher still more difii-
cult to read. If there are not
enough words or letters to fill
all the squares, meaningless ones
may be placed at the end. Two
or more sheets of paper may be
used for longer messages.

Any boy with a little ingenuity
can vary the cipher by removing
different squares. Care is neces-
sary to remove four from each
quarter, and in such a way that
the same space iS not uncovered
more than once as the whole is
turned.

IToME-MADE RHEOSTAT

Many electrical  “dabblers”
want to know how to reduce their
D.C. lighting current safely and
inexpensively, without the use
of a high priced transformer. A
cimple water rheostat which
eliminates the necessity of a
trensformer, and cuts the current
to quite a low standiug can be
made from three (3) jars of
the “wet battery” type, fitted with
wooden ‘covers and carbons taken
from “dead” cells. Fill the cells
with water and drop a quantity
of salt in each. Dip the covers in
paraflin and slip the carbon rods
in place, connected as shown in
the diagram. The more cells
used, the more the power can be
varied. There is no limit to the
number of cells.

w2an

;:,-” L Carbons

Line
1) =3
Device )
o be Switch
Operated

Rheostat connections

This rheostat may be advan-
tageously used on 110-volt ecir-
cuits In connection with the op-
eration of arc lights, miniature
railways, ete.

Contributed by W1, WERNECKE,
JR.
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TIHE WOODWORKER
Part 11
By Rarrnm F. Wixbors
Instructor of Manual Training, Davenport Iligh School, Davenport, Ia.

EFORE the craftsman at-
temipts the construction of
any project, it is necessary that
he be very familiar with the
reading of a working drawing,
and the correct method of making
out a mill bill, hence this article
will be devoted to these prelimi-
naries.

How To READ A WORKING
DRAWING

Figure 6 is from a photo-
graph of a Mission table, and
I'igure 7 is its working drawing.
A careful study of the photograph
will make clear the construction
of the table, aud will permit of a
ready understanding of the draw-
ing.

The table is constructed around
four legs, surmounted by a top.
The horizontal members between
thie upper ends of the legs are
called end rails, while the lower,
narrower ones are known as
stretchers. Between the sides at
the top are the side rails, and
between the stretchers is the
ghelf. One side rail is cut so as
to receive the draicer. The rec-
tangular “blocks” on the legs and
stretchers show the table to be
held together at these points with
through tenons. At the top, where

thiere are no “blocks,” blind ten-
ons are used. A tenon is a pro-
jection slightly smaller than the
plece it is cut on, which is glued
through or into a hole in the
adjacent piece known as the mor-
tise. These definitions will make
the construction more readily un-
derstood.

The left hand view shows the
frout as it would appear if the
eye of the observer was straight
in front of each point of the ob-
ject. That is, if imaginary lines
were drawn from the eye to all
points, tkey would be at right
angles to the face of the table
and parallel. Ilence, only two di-
mensions can be given on one
view—which suggests why it is
necessary to always give two or
more views of the object. The
front view gives the length and
height, the side view the width
and height, and if a top view
had been included, it would show
the true length and width. 1In
this particular problem, the top
view is unnecessary.

The dotted lines represent in-
vigible edges, i.c., edges that we
know to be there, but cannot see
because of opaque material be-
tween them and our eye. For ex-
ample, the dotted lines in the up-
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Fig. 6

Mission table constructed by an amateur
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per end of the right hand leg—
front view—illustrate the tenon
that is cut on the rail to hold it
to the leg. On the left hand leg
we know a similar tenon is cut,
but to make the drawing clearer
we have omitted showing it and
in its place have indicated the
end (not tenon end) of the side
rail, If both tenon and rail end
were put in over the side tenon,
as would be the case if we were
strictly inclusive, it would result
in such confusion of lines that
the drawing would be very diffi-
cult to read. *Figure §, a detall
of this corner to a much large
scale, makes this evident.

The lighter lines of the drawing
are known as crtension and di-
mension lines, and serve to give
the full size dimensions neces-
sary to properly construct the
piece. The dimension lines are
broken in the middle to insert the
figure, and terminate where they
strike the extension lines from
the object with arrow-heads. The
figure in the dimension line gives
the distance on the object be-
tween the arrow-heads in inches.
No feet dimensions will ever be
given, hence the omission of the
inch marks (") on the drawing.

Light lines are also used to in-
dicate the location of the hard-
ware, as the two drawer pulls on
the table illustrate,

All drawings are made to scale,

*Throughout the drawings in this series, this
melthod of indicating invisible edges will be
follo

Fig. 8. Detail of the corner, showing

joint

and the parts are in proportion,
hence if a dimension is omitted,
the worker can find it by compar-
ing its measurement with the
measurement of some given di-
mension.

In addition to the working
drawing, we sometimes present
details of various parts. These
are drawn to a larger scale and
give peculiarities of construction
that it is necessary or helpful to
know. Or sections through some
part—also to a larger scale—
showing the internal appearance
of the piece at that particular
point as if the material were cut
in two and a part of it removed.

With these points in mind, and
a good illustration of the finished
piece to help, it is very probable
that a working drawing can be
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easily read and understood by the
majority of craftsmen.

Tue MiLL BiLn

In the presentation of the vari-
ous projects in this series, the au-
tnor will give, along with the
working drawing and the various
details, a bill of material. This
bill, when presented to the mill
man, will furnish the correct
amount of stock and enough to
complete the project if no wood
is spoiled or wasted. Ilow this
bill is made out will comprlse the
balance of this article.

Lumber is sold by dealers in
tive ways. It can be purchased
as rough stock—just as it came
from the saw and kiln; as mill-
planed stock—the rough stock af-
ter being run through a surfacer
and surfaced on two sides
(S-2-S); as mill-plancd stock
'surfaced on four sides to dimen-
sions of width and thickness
(S-4-8); dimensgioned stock—
surfaced, squared and cut off to
exact dimension; and as finished
stock—dimensioned, sandpapered,
and the wider pieces glued up
ready to cut and assemble.

In the construction of furni-
ture, the last four mentioned are
empiloyed. The stock can be ob-
tained in long boards or planks,
and cut out by hand, or specified
widths and thicknesses can be
given and the lengths cut off,
or the correct lengths can be ob-
tained and the pieces

hand- _

planed, scraped and sandpapered
in the home shop. but the more
economical method—time alone
being considered—is to purchase
stock glued up, squared and
sandpapered by the mill machin-
ery. It will cost more than any
of the others, but the saving in
time is worth the difference to
the home craftsman., In school
shops, where the students should
do «all of the work on the pieces,
this method should not be em-
ployed, as their aim is to 'earn
all the steps in the process, while
the average craftsman’s aim is
the joy of the work and the
finished piece,

Boards are rough sawed 1 in.
thick., and will surface down
to 13-16 in, or 73 in.; planks are
1Y in. thick or over, and will
surface to 1% in. or under., 2 in.
will surface 17 in. or 1% in,
and 3 in. will surface 2% in. or
21 in. These four are the com-
mon sizes used in furniture con-
struction. Under 1 in, must be
planed down from 1 in. stock
or re-sawed and planed to dimen-
sion. Ience, when purchasing
stock under 1 in. the craftsman
must pay for 1 in. stock; if
1 in. or over for 1Y% in. stock;
if 1% in. or over, for 2 in.
stock; if over 2 in. for 3 in.
stock, and if over 3 in., it will

probably be necessary to glue
it up. (These sizes are 85-2-S
or $-4-S.)

In the mill bill, Figure 9, the
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dimensions are finished sizes,
all stock to be planed up. glued,
squared, and sandpapered at the
mill,

The number of pieces required
is always given first; then their
name and dimension. For ex-
anmple, one top is needed. It will
be 1 in. thick, 23 in. wide and
36 in. long. The dimensions are
always given in that order—
thickness. width and length. The
kind of stock in this particular
case is quarter-sawed oak.

For the side rails, two are
needed. Stock is 34 in, thick,
5 in. wide, and 301 in. long.
The distance between the legs
is 271, in.. but we have added
3 in. for the length of the two
tenons.

All stock is figured in this
fashion. The stock list is all
the mill man needs, but we have
added costs to this example in
order to show how they may be
estimated. We find that there
are 16 board ft. of oak. and
3 board ft. of basswood. A board
foot in 1 in. thick and 12 in.
square, that is, there are 144
cubic inches in a board foot.
The way to fizure in an ex-
ample such as this, is to tind the
total number of cubic inches and
divide by 144, which will give
you the board feet. Remember
that you must watch out for
thickness. The 1 in. table top
must figure from 11 in. stock.
There are 828 sq. in. in it, but

we must add one-fourth of that
to this number as it is cut from
1% in. stock, making a total of
1,035.

We have estimated the mill
man's time as one hour, and the
usual charge is 75 cents an hour
for this work. The hardware—
two drawer pulls, nails. screws,
glue and sandpaper. will total
about 40 cents, while a wax fin-
ish will cost about 75 cents, mak-
ing the total cost of the table
$4.

All projects c¢an be estimated
in exactly the smme mauner,

(To be continued.)

The Knobs of Pot Lids and tea
kettles are always cracking off
and are constantly in need of re-
placement.  1f a single strand of
snall wire, say No. 28, be twisted
tig".tly around the knob in one of
the grooves, and cut close and
filed, the knob will last indefinite-
Iy. Tt may crack, but will sel-
dom come off.—A. WAKELAND.

To do away with labels can be
acconiplished by making the plan
of the garden on paper, which is
ruled in squares. Allow oue square
for a square foot of ground. Write
dates and names directly on the
paper. By this method it is very
easy to keep track of the plant-
ings, especially if they are laid
out in beds.—F. II. SWEET.



MILL dILL TR HALL TABLL

IVAIXYTAU

NO. NAME T |W | L { KIND |PDFLf @ | TOTAL

\ TOP | |23 |26 |QTD. 0AK

4 LEGD 1z |15 |29] -~ "

2 RAILS 2 |5 |20 -

2 215 |i7g| - '

2 STRETCHERY | 3 (23 |78 | « =

| SHELF 2 |6 |al "

[ DRWR FRONT | § |0 |93 : te | 12¢ | 1.92

2 « SIDES’ | 3 |3 |16 | PASIWOOD

| BACK z |2 |19

l « porToM | 3z |16 |19 O o 18 |
MILLWORK 75
HARDWARE: A0
FINISH 75

4. 00

Fig. 9.

The mill bill

SOINVIIODUN

61F



420 EVERYDAY

MECHANICS

IIOW TO BUILD SIMPLE MERCURY INTERRUPTERS

By JoN PIKE

EDITOR’S NOTE: Mr. Pike Is an acknowledged authority among amateur indue-
T

tion coll bilders In Eneland. His article herewlth is reprinted
Mode The suggrestions offered are tﬁxlw Sracucal in
that they show several ways in which a common end may be ac! L

Engineer & Electrician,

om the London

feve

PEAKING of mercury breaks
in general, so far as I
have noticed, the objections gen-
erally whittle down to the inevit-
able “muddiness” of the mercury
due to the emulsion formed when
the metallic liqnid is churned
with the alcohol or oil which
fills the container. My contain-
ers require cleaning out only once
in three months, and I do not lose
214 per cent. of the metal.
There are other methods—ev-
eryone to his taste—but I use an
equivalent bulk of methylated
ether to clean the mercury after
the “mud” has formed in seem-
ingly hopeless quantity. The mud
and ether are shaken together in
a wide-mouth bottle, when it will
be seen that the mud has resolved
itself into its original form. The
action is facilitated by stirring
up the contents of the jar or bot-
tle with a picce of blotting-paper
rolled up into a stick. The ether
is removed promptly in this way.
and the mercury is then turned
out on to a piece of chamois
leather held in a basin and the
metal squeezed through. The re-
sult is a very slight loss of mer-
cury, but some very dirty fingers

which call for instant application
of a good hand soap of the kind
favored by machinists.

Of mercury interrupters there
are two basic forms—the one in
which a contact piece dips into
the mercury, and the other the
turbine or jet type which pumps
a stream of mercury against a
series of vanes as its shaft is re-
volved by a small motor. The
former is, of course, simpler and
cheaper to build, but it cannot
compare with the latter in point
of efliciency and in the results
produced,  The dipping contact
break is suggested in TFig, 1,
wherein the contact is actuated
by means of a motor. An equally
satisfactory arrangement employs
a pair of magnets which periodi-
cally attract an armature that
carries the contact.

With these and other dipping
breaks, the contact requires nice
adjustment. bending and shaping
so that it makes a clean dip and
at the same time brings into con-
tact with the mercury as much
metal as possible. Then the cup
or jar containing the mercury
should be as large as possible, or,
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to put it another way, a container
requiring a pound of mercury will
be better for use than one requir-
ing only a few ounces.

The simplest form of mercury
Jet is shown in Fig. 2, A spindle
about 5-16 in. diameter and ¢ in,
long or so, has a cylinder or drum
fixed at one end. The size of the
drum may be 1% in. by 7% in,
and it should be of iron, neatly
turned and fitted to run true. As
a pattern, one may take one of
those small pry-top tin cans in
which samples of paint and enam-
el are sold (sece also Fig. 3). A
piece of silver-steel rod is cut
and one end filed ov turned down
to the extent of 3% in. of the
tength, the end threaded and two
suitable nuts fitted as in the fignre,
If the spindle is to revolve on a
bearing, the end is to be drilled
V-shape; this is shown in the
ficure,

In this simplest form the spin-
dle is revolved by an independent
motor. Now, although the drum
may be made to revolve very freely
by itself, it is a different matter
when the apparatus is fixed up,
and the container served with its
supply of mercury. The latter, of
course, offers some resistance, and
an E. M. F, of at least 4 volts
with 3 amperes or so of current
is required to work the break.
We can increase the number of
interruptions by using three or
four contacts; two serve very
well, but there are occasions
when four will be appreciated.

These contacts may be as in the
figure (Fig. 3, B. B.), spade-
shape—fixed one on either side
of the drum and 1-16¢ in. distant
from it—note the curve given to
the contact. If we want to put in
four of these contacts or tongues,
then it is convenient to attach
them—cut shorter to suit—to a
thin brass ring with a flange to
screw on to the underside of
cover (see Fig. 6). The one fig-
ured is an old lens jacket which
has a convenient flange whereby
two or more are connected to this
one ring or jacket and by a wire
to a terminal on the top of con-
tainer,

The spindle might be coupled
direct to a small motor, when it
certainly runs more quietly; and
as a fact, and presupposing a
good fitting and bearing, this
method should answer extremely
well,

Another method of revolving
the drum is to make the spindle
part of the motor itself, and this
is better than a coupling, which
requires a lot of adjustment. In
Figs. 4 and 5 we sce an old type
of electro-motor which can be
made very easily to run with two
or three dry cells, or if wound
with suitable wire the afore.men-
tioned Dbattery of 4 volts, 3 am-
peres will zive considerable speed.
This is an interesting type of
motor and not so unsightly as one
might suppose.

In these breaks, a glass jar
or stout tumbler is used to hold
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Moior Acfuated Break

A= Spingle B=Drum

C= Conrac’s D=Collar

E= Metal Plates

F= Wooden Top , G=Groove

. av g e
E bW,

A

~ Fig.3.(b)

C

/

Container-"

Motor actuated mercury break; simplest form of mercury Jel; conucy Bud spidio
of mercury jet

the mercury and alcohol. The
various fittings described being
placed on and attached to a wood
platform or cover grooved on the
underside to fit the rim of con-
tainer. and large enough to take
four stout bolts, one at each cor-
ner, for secure attachment to the
base; these holts—two of them at
least—serving also for connec-
tions to the wiring below.

1 have heen very pleased with
this break. as it works evenly and
with great speed and without ex-
cessive noise. This, of course, is
largely a matter of fine fitting.
v-shaped bearings at top and
pbottom answer very well, but 1
dare say some of my readers
could put ball bearings at. say,
the lower bearing in Fig. 5. In

this break the idea was to dis-
pense with any bracket and bear-
ing under the platform; the drum
revolving at the clongated end of
the motor shaft. So far, however,
Fig. 4 runs much better than Fig.
5. It is a mistake to make the
parts too light. The spindle or
shaft at 14 in. thickness is not too
much; and the bobbins may be
rather broad and “stumpy” than
long and thin. The winding, as I
have already remarked. is a mat-
ter of consideration. Almost any
wire will do, but if the wire cho-
senn is, say, anywhere close to
the No. 20 gange, the E. M. F. to
be provided will be more than we
can get from dry cells. If the
wire is No. 28, then dry cells will
answer better. The first break I
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made on these lines (Fig. 4), took
from 4 to 8 volts, 2 amperes, to
run it properly, but with 4 cells
(storage battery) it ran superbly,
and later on, with careful adjust-
ment, runs equally well on 4 volts,

It must be remarked that one
may not get the best spark re-
sults at the first attempt. This
is wmainly a matter for adjust-
ment of the copper contacts; size
(width and depth), distance and
number. Then the hole through
which the stream of wereury
flows may Dbe too large or too
small. The metal of which the
cup or drum is made should be
thick enough to make a channel
and this, if only 1-1¢ in. in length,
will give a “direction to the tiow"
of mercury (Fig. 11).

Irom this one comes by a natu-
ral stage to an automatic break,
one of the Gaiffe's patents, of
which, however, the writer has
seen drawings only (Iig. 6). The
pole-plece D of Swedixh iron 14
in. thick may be of any convenient
slze; the arms ave drilled at the
four points marked; iron cores
cut, drllled, and tapped; bobbins
of suitable size are then made
and filled with wirc—well insu-
lated—and the four windings axr-
ranged in series. The armmature
is, roughly, of the shape figured,
though the curves may be a little
more pronounced. It is also of
1% In. Swedish iron plate, fixed
by a screw to the top of spindle.
The bobbins will require to be
filled with wire of a size to carry

at least 3 amperes; therefore, di-
nlensions of, say, 114 in. x 114 in.
would appear to be most suit-
able. As the wiring of this break
is in series with the primary
winding of the coil (i.c., wire
carrying at least 9 amperes) it
will be seen that what is required
is to wind the bobbins with few
turns (necessarily) of wire, but
of as large capacity as possible,
It is very difficult to wind thick
wire ou small bobbins, so that the
amateur will no doubt compro-
mise in doing the best he can;
silk-covered stranded wire is
easily put on and answers fairly
well, Stranded magnet wire
equal to No.13 B. & S.gauge is
to be had. In this break one at
first looks for the commutator.
This is, of course, down in the
container, the same interruption
cutting the current for motor and
for coil; the revolving drum,
sending out a stream of mercury,
makes contact four times at each
revolution, there being four cop-
per contact plates. The break re-
quires neat adjustinent, and
should be of a good substantial
pattern. The testing may, of
course, be done away from the
coil, simply using a jar with a
sufliciency of mercury. In wind-
ing the four boblins, the com-
mencing end of the wire is fixed
to a binding post or terminal on
the platform; the wire is theu
carried around the four, taking
care to follow. the usual S ronte
from one to the other, the finish-
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A=Spindle B=Drum C=Armature
D-fole-piece E,F=HMagners

G=Brass Ring K=Startfing Knob

Two old types of motors for drum; Gaiffe’s patent break

ing end being then attached to
thie base of the bracket, this tak-
ing the current down to the drum
and mercury, thence it flows
across the gap by means of the
jet up to another binding post on
the platform and back to the
bhattery. If the coil is in use,
then the primary is in series
with break and battery, as in Fig.
7. with the condenser across the
break as usual.

The armature is given a good
swing round by meaus of the
ebonite knob and promising a suf-
ficlency of current takes up a
high speed at one, and continunes
running while current is on.

Some people would prefer to do
without the cores and bobbins by
making the 4 piece longer in the
arms and bending these up to ex-
act and uniform height. This
form would be rather easier to
wind perhaps (sce Figs. 8 and 9).

The preceding brealk, Fig. 4, is
simpler, I think, and more easily
made in a small experimental size
also for use generally. DBelow the
platforin the break, drum and
contacts are similar to others.
Three or four contacts may be
fitted. The wiring for this motor
being independent of the spark
coil primary we can wind the four
bobbins with moderately coarse
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or fine wire at pleasure, regard-
ing the battery power available,
i. ¢, using fine wire if dry cells
are to be the source of current.
Possibly, the simplest way of
building a motor of this type is
to follow one of the oldest meth-
ods, 1. e, get a piece of soft iron,
14 in. section, 3; in. wide, and
about 12 ins. long. Bend up two
pole-pieces out of this, U-shape,
exactly alike, but the limbs not
too long; allow 11 ins. for wind-
ing (see Fig. 7a). DBore a hole
3-16 in. in the center of each at
the bend. File and shape these
to equal sizes, with special atten-
tion to the faces of each. The
magnets may be easily tested for
comparison, by placing them end
to end or otherwise on a
piece of silvered glass horizontal
and levelled for the purpose; any
disparity is noticed at once. Var-
nish each magnet and tape the
limbs with one or two layers of
silk. Measure off 8 to 10 yds. of
this, tying there a piece of string
to mark the half-way line. Leave
a loose end of 3 in. or so, start
from the bend of one limb and
wind on the wire in even layers
torward and backward, finishing
also at the bend. Cross over and
in the direction of the letter S—
which is of the first importance
—and wind the second limb as
before, a similar proportion of
turns and layers. [I‘inish once
more at the bed and tie up the
loose ends. Treat the second
magnet in the same way and

then let the pair soak in shellac
varnish for an hour; then dry
thoroughly.

Now get a piece of silver-steel
rod 3-16 in. diameter and about
9 in. long. Dut this through one
of the magnets, having first put
a thread on to the extent of, say,
115 in. from one end; a couple of
sunitable nuts, one inside and one
outside, will serve to secure the
magnet in its place. If the rod
be mow held up in improvised
bearings, the magnet should carry
it round very smoothly and bal-
ance evenly. In the way of bear-
ings it is suthicient to drill a V-
shape opening at each end. Also
in place of the screw thread and
nuts put on we may solder the
iron U-piece to the rod; but if
soldered this had better be done
before winding that particular
pole-picce.  The first magnet is
to be fixed upright on a suitable
base similar to any of those fig-
ured, and will there require two
extra holes drilling to take small
screws, one on either side of the
opening or centre. The commu-
tator may be about 3% in. diam-
eter by % in. long. This is of
hardwood or ebonite with a brass
covering, the brass being a little
shorter than the wood. The tube
should be fixed by means of
screws short enough to be quite
clear of the spindle, and the brass
is then sawed through on each
side, making a diagonal cut, as
shown in Fig. 8a. Two thin
springs of brass or German silver
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Fig.l.

Arrangement of connections, commutator, metal cup and parts of motors

practically complete the fittings.
These are for the brushes or col-
lectors. The motor is shown at
Fig. 5.

The proper position of the com-
mutator is a matter of import-
ance and adjustment. Fig. 5 is
sketched to show the four coils.
The best way is to fix the com-
mutator only after a test; a touch
of varnish will hold it tightly
against the iron pole-piece. A
great difference is met with some-
times in easier running, etc., and,
of course, the two springs, col-
Jectors or brushes must make
light, but certain, contact,

‘There is one point which must
not be forgotten in favor of this
break, common, of course, to all
breaks actuated by separate bat-
teries. In the break, Fiz. G. when
switching off the current to adjust
the spark gap or discharges, one
automatically switches off the
break as well. The break will run
on for a few seconds and glve time
for a momentary adjustment; but
if it stops, then we have, as it
were, to begin over again and
start the break afresh. If the
discharge rods are fitted with
heavy ebonite handles, some oper-
ators ean make the necessary ad-
justments without fear of a shock,
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but this is only when the dis-
charging rod, i.c., the metal part,
is loose in its socket or holder.
It is the safer plan to switch off
before attempting any adjust-
meunt. The break should be quite
- suitable for wireless, I think, be-
ing practically silent and as fast
as most; the speed can always
be increased by adding another
cell to the battery, but much will
depend on the worker's ahility to
secure well-balanced coils, good
and true fitting of the bearings
and careful adjustments of the
commutator and brushes.

The above, Fig. 6, has now
been replaced by a simpler form
of motor with two pole pieces—
and one (or two) contacts. The
new model, Fig. 10, is, as will be
seen, rather easier to construct,
it being noted that the sketch is
not intended to be an exact copy ;
the armature—the rectangular
figure above the motor—is fixed
at the top of the shaft or spindle,
similar to that in Fig. 6. It is
shaped to fit nicely between the
pole-pieces.

It must be said that the metal
cup used is usually cone shaped,
broad, and rather short, i.e., the
diameter is as 3 to 2, approxi-
mately, as in Fiz. 11. Then the
armatures in both these magnetic-
attraction types require to be
rather more solid than shown,
ie., that at C, Fig. 6, is better
with four solid iron knobs, one at
each corner, and that in Fig. 10,
one at each end. Both these

models are well worth making.
I'ig. 10 requires no further de-
scription after what has been writ-
ten. It may be said that there
are several very efficient little
motors of the magnetic-attraction
type to be had from dealers,
parts of which could, no doubt,
be used.

The “Diisen” seems to be a very
good break, of a type somewhat
familiar; here is a condensed de-
scription : ““A solid, truncated iron
cone is provided with a central
vertical shaft to which is at-
tached at the upper end a cross-
shaped iron armature. Into the
extreme end of each Jimb of this
armature is screwed a metal
knob.” A glass vessel is provided
and all below the cover is prac-
tically as already described in
other mercury jet breaks, i.c., the
metal cone revolving in mercury
and throwing a jet of this metal
against contacts or projecting
copper teeth. TUpon the cover is
the cross-shaped armature and
suitable binders, etc. The break
is mounted on the base of the
spark coil at either end so that
the armature is on a level wiih
the center of core—the (is-
tance is to be adjusted, and when
working, this regulates the speed.
“Connecting coil, break and bat-
tery in the usual way, a rotary
motion is given by hand (from
one of the four knobs) ; the mer-
cury contained in the vessel is,
by centrifugal force, thrown out
against one of the copper sectors




428

EVERYDAY MECHANICS

or teeth, of which there are four,
four makes and breaks being ob-
tained at each revolution. The
resulting magnetization of the
core of the induction coil acts on
the four limbs of the interrupter
armature, a continuous rotation
of the mercury jet being thus ob-
tained.”

The writer has spent many
pleasant hours in the construc-
tion of all these breaks and mod-
els, and can heartily recommend
the work to others. Success is, of
course, not always uniform, as
so much depends on the neat ad-
justment of the fittings. It is
to be remeinbered also, that as we
increase the number of interrup-
tions so—to get the same length
of spark—we require to raise the
voltage of the primary current.

Supposing two coils of identical
size and output being operated,
one with a slow-acting break and
the other with, say, double or
treble the number of interrup-
tions, then the E. M. F.,, through
primary being the same in each
case, the slow-working break
gives the best spark result. There-
fore, unless one has the run of a
good supply of current, as from
the mains, the best results will
not be had from the most rapid
breaks.

A good mechanic would make a
real good break on the lines of
Fig. 5 for the motor; this might
be made to run as freely and
silently as a ball-bearing pedal,
and with a resistance in circuit
could be run at any speed.

AN ELECTRIC CIGAR LIGHTER

By War. WERNECKE, JR.

o

HE most important part of
this device is the heating

coll which should be carefully
tested out before fitting it to the
handle. This coil is of the finest
resistance wire obtainable (39
nichrome wire was used by the
writer). Wind this wire on a
mandrel made of No. 14 gauge
steel wire, slip the coil off the
wire and insert an asbestos cord
which will fill the inside of the
coll, but be sure the turns are
well separated. The finished coil
should be about 3 in. in length.

Asbestos:

&

Wire’

Detail of electric cigar lighter
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Cut a piece of transmitter as-
bestos as shown in the illustra-
tion, A4, and drill two holes in the
recessed circle, one in the center
and one near the side. Insert
one end of the coiled wire through
the center hole and wind spirally
around itself with another cord
,between the turns., The other
end of the coil is inserted through
the small hole at the circum-
ference. This proceeding brings
the ends of the coil out on the
back of the board. A plece of
thin mica is fitted over the face
of the coil to hold it in place
when the coil and board are fitted
into the socket on the handie. A
piece of wire wrapped around the
parts will serve to hold them to-
gether while making the tests.
Connect the leads to a 110-volt
circuit and if the wire is of the
proper length, it will heat suffi-
ciently to char wood through the
mica covering. If in doubt about
the length of the wire make it
longer rather than short, for it
can always be cut down. The
handle is made as follows: Cut
a small can (1 in. diameter)
about % in. long, cutting it so
that it may be fastened to the
cylinder, B. Cut a hole in the
bottom of the can % in. in
diameter, and place the coil with
its mica covering in the can end.
Till in all the unoccupied space
with asbestos fiber, taking care
to keep the leads well insulated
from each other and from the
box. Next, turn up a handle as

illustrated. 1f there is no lathe
at hand, this work can be done
at a local shop, or by a person
fortunate enough to own a lathe,
A ¥ in. hole is bored along the
length of the handle, and a 1 1-16
in. hole is bored to meet it from
one side, over which the can part
holding the coil is attached. An-
other lhole is bored of a size to
admit a flush push-button into
the side of the handle, and on a
line with the heating element.
The connections are made from
the pushi-button and the heater to
the flexible lamp cord, as shown
in the illustration. Direct or
alternating current may be used
if it is of 110 volts.

Fill in the holes in the lawn in
April with good mellow loam if
you want it to appear well in the
summer. Tlren seed it over as you
would for a new lawn. Scratch
the entire surface of the grass
with a sharp steel rake and scat-
ter seed lightly if the grass is
sparse. Top dress with a suitable
fertilizer.

Immediately after sowing the
seed roll the entire lawn with a
heavy roller. Go over the ground
just once. After this the lawn
should be gone over about twice
a week, If there are any plan-
tains, dandelions or daisies in the
plot, dig them out now.—F. II.
SWEET.
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TOOI. CABINET AND CATCIH-ALL
By T. J. MACGOWAN
*TOOLS, screws, bolts and Drawers

other odds and ends usu-
ally find their way into an open
box which is kept in the kitchen.
Then, when anything is wanted,
the box is hauled out and almost
emptied before it can be found.
This can be done away with by
constructing the tool cabinet de-
scribed here. Note that there
are no difficult joints to make
and that the only tools required
are a saw, plane, hammer, brace
and one bit.

The following is a list of ma-
terials needed. In ordering
stock, give the thickness, then
the width, then the length
wanted.  This system is usually
followed in the lumber and wood-
working business.

4 pieces 7'’ x 6’ x 1-6””. Fronts,

4 pieces 73" x 514" x 1-4}{’’. Backs
8 pieces 5" x 6 x 117", Sides.
4 pieces %4 x 11" x 1-4}{”". Bottoms

Front

3 pieces 24" x 113” x 1-6".

1 picee 5" x 134" x 1-6".

1 picce 75" x 2" x 1-G”.

2 pieces 7§’ x 2" x 2-8"'
Sides

2 pieces 1§"" x 1-6 14’ x 2-8”,
Back.

1 piece 7§ x 1-8 }{"" x 2-8",
Top

1 piece 74" x 1-114” x 1-11".

Drawer Runs

8 pieces 7§ x 14" x 114",

8 pieces 2§ x 2"'x 114",

Where wiue pieces are called
for. as for the top, sides and
back of cabinet and the bottom
of drawers, they can be made

Back of Cabinef .,
",VII == Thy 3;:

3
- 7
| BackoFbrawer
i

Ny

i X

==
./ .

Drawer Fro, 3‘

Sectional

view looking down on drawer and run.

The cabinet complete
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up of narrow pleces that have
had the edges smoothed to make
a nice tight joint. Ior the back
and sides of the cabinet, nall a
rough piece, not over 115 in.
wide at the top : :d bottom, so
that these pieces wfll be inside
the cablnet when they are put
together.

The top can be built up of
narrow pieces nalled in place af-
ter the front, sides and back are
put together. Then saw to slze,
allowing 14 in. projection over
the front and sides. Then
round off the square edges with a
plane.

When making the front, first
mark on the stiles or upright
pieces where each dowel will be,
and bore for same. XNext bore
for and insert a dowel in the
center of each end of the rails or
cross pieces. I'ut the front to-
gether and nail same to the
sides. Next fit the back in place
and nail the sides firmly to it.

Now niake the drawer ruus, by
nailing the two pieces together
as shown in the drawing, and
fasten them in place by nalling
through the stiles and rails into
the front end. also through the
back into the back end of runs,
and a couple of uails through
the side. Nail thie top in place as
described before, and the cabi-
net will be ready for the draw-
ers.

Make the drawers as shown.
keeping the bottom 14 iu. above

the bottom edge of the sides
and front, and nail all firmly to-
gether.

After seeing that the drawers
fit nlcely, and run smoothly, give
the outslde a coat of paint or
varnish staln. Do not paint any
part except the outside, other-
wise the drawers will stick until
the paint is worn off.

A can of paint or stain can be
bought in any of the 5 and 10c.
stores, and drawer pulls can be
had in tlie same place at prices
ranging from 2 for § cents to 10
cents each.

If the drawer pulls are fitted
before painting, remove them
and replace when the palnt is
dry.

Tools can be stored in the top
drawer, or two drawers can be
used, according to the number
and size of tools.

Fit one drawer with a number
of tobacco tins, a label pasted

on the top of each marked
‘nails,”  “screws.” “bolts,” and
so on down the line. Stand

these tins in the drawer, wlth
the label up, and when auny ar-
ticle is wanted, it can be picked
out at once without upsetting
everything else. It will save
time aud confusion, and keep
tab on your stock.

Another drawer can be used
for odds and ends, or junk as
the women call it, using tobacco
tins with labels on top for the
small articles.
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Front elevation and front view showing drawer run

The cabinet can be made of
any kind of wood, as even the
hard woods are not difficult to
work into the pieces called for.

If the stock that is used has
knots in it, an oil paint of a
solid color will have to be used,
so that it will be of an even
color, and the knots will not show
through.

Excellent Cat Whiskers for
galena detectors can be made
from broken “A” strings of vio-
lins. Simply unravel the fine sil-
ver wire wound upon it and use in
the detector stand.—WIiLLiAM G.
MAYER.

IloLpiNG SMALL TAcKS
A good method of holding small
tacks and nails to avoid hitting
the fingers when hammering is to

E\N R A I \\

Hold the small nail or tack in a splint
of wool

split a small pine stick half-way
down its length and insert the
tack in the split. Common
matches may be used.
Contributed by N. G. NEAR.
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TO
WITIIOUT INSTRUMENTS

By RoBERT A. I'00TE

MEASURE INACCESSIBLE DISTANCES

Author’s Note; Almost every person al some time or other in his
exrperiences desires to know the extent of some dis.cice which cannot,
conveniently, be measured directly. It may be that one wishes to
learn the widih of a river or the height of a tree, monument or
other object, merely to satisfy his curiosity. Or he may desire to
build a simple suspension bridge, cableway, fence or tclephone or
electric power line acrvss a stream, lake or ravine and for that reason
must find how great is the distance which is to be spanned. Obriously
such distances can be reckoned with surveying instruments, But in
this article methods are described whereby they may be ascertained
by the application of some simple arithmetic and by the use of cer-

tain measuring equipment such as is always available.

ARIOUS modes, some of them
more or less involved, have
Deen proposed for the measuring
of distances and heights whicl,
for some reason or other, cannot
be determined by direct compari-
son with a tape line. Ilerein will
be described some methods by
means of which such distances
‘an be very readily computed.
The only tools required for the
application of any one of them
are: (1) a tape line, (2) a 2-ft.
rule, (3) a couple of wooden
rods or staffs, possibly 12 ft. long
and 1% in. square, and (4), the
most important of all, a fair
equipment of common sense.
Several different processes are
given for obtaining the distance
across a body of water or ravine
which cannot be measured direct-
ly. Which one of these should
be used in any given case is a
question which must be decided
by the conditions affecting the
specific problem under considera-

tion. Ilence, it is well for one to
be familiar with all of them. It
is suggested that the pictures il-
lustrating the different methods
be cut from these pages and
pasted in the reader's field note
book where they will be available
for ready reference. The formula,
if one is required, applying to
each of the methods is shown on
the picture, so that if the picture
is retained all of the working
information required will be with
it.

Some of the following methods
involve the laying out of a right
angle, therefore, the first step
will be to show how this can be
done very simply and, at the
same time, accurately. Refer to
Fig. 1, and assume that it is
desired to lay out a line, OD, at
right angles to the base line, OA.
Lay out a distance, 04, four
units long along OC. (The units
may be any that are convenient,
for instance, OA might be 4 ft,
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How to lay out a right angle

4 yds., or 40 ft. long, depending
upon the ground space available
for the lay-out.) Drive a stake
at 4. Then with a piece of rope
tied to a stake, O, as a center,
and with another pointed stake
tied to the rope at J, scratch the
arc IJ with a radius three units
long. (This radius may be 3 ft.,
3 yds, or 30 ft., dcpending on
whether a unit of 1 ft., 1 yd.. or
10 ft. was used in laying off O.1.)
Then with A as a center, and a
radius of five units, scrateh the
arc EII on the ground. Then
drive another stake at the point
B where the two ares intersect.
A line, OD, passing throush B
will be at rizht anzles to OC.

A good method of determining
the distance across an inaccess-
ible space is illustrated in Fiz. 2.
The procedure Is as follows:
Sight across the stream from any
point, D, to some fixed point, B,

on the opposite side of the in-
accessible space. The point B
may be a fence post, rock, a tree,
the corner of a building, or any
immovable object that can be
easily seen. Then lay off some
convenient distance, AD, along
OB and measure it. Drive stakes
at A and D. Now lay off A of
some convenient length, at righ’
angles to BD and drive a stake
at C. Lay off a line, ED, at right
angles to BD, and walk along
ED until the points E, C and B
are in range, that is, in line with
each other. Drive a stake at E.
Then the problem can be solved
with the formula shown on Fig. 2.

FI1G.2

a~_s / ‘.
alE - ;
CTAC E 3
ILV bLo-AC 73072 D
One method of measuring across a
stream
Lrample:  What is the dis-

tance, B, across the body of
water of Fig, 2?2 1" measures
100 ft.; 4D, 120 ft.: and DE. 130
ft. Use the formula shown on
Fig. 2. then

ACXAD _ 100 x 120 _ 12000
DE—AC — 130—100" 30

400 ft.

AB=
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Tue right angie is ¢'so used in this
method

Another way of computing an
inaccess:ble distance is deline-
ated in Fig. 3. Sizht as previ-
ously suggested from any point
L well back from the river bank
to some fixed point I” on the op-
posite bank. Drive a stake at L.
Drive another stake at O, any
convenient point on line L. Lay
off OM (any convenient measnur-
able length) at right angles to LI’
and drive a stake at M. Now
lny off line MXN at right angles
to MP and drive a stake at N
where M.\ cuts LP. Then meas-
ure OM and ON aund use the
formula shown on Fig. 3.

Erample: Ilow wide is the
river shown in Fig 3? The dis-
tance OM measures 230 ft.; and

CXN 110 ft. Apblying the formula
given on Fig. 3:
__ 02 270X 230 _ 52000 _
LIS o T 119 110
480 ft.

Still another and very accurate
means which can be used where
plenty of room is available is
stown in I'ig. 4. The black dots
in tle illusiration indicate stakes
that must be driven in order to
make tle measurements. After
fixing an imagzinary line, K,
across the stream, lay out an-
other line, IIK. Mgect (divide
in half) LK aud drive a stake at
J.  Then measure tae distance,
LJ, along any line, LI, equal t(;
JI'. Then the line IIL prolonged
will be parallel to K{G. Now
walk along HI from I until the

1 !
II ]
L
30"
}:
!
\
|I

|
|
+

This method may be used where plenty
of room is available
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Building
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“Two Foot Rule

Measuring distance with a folding pocket

point I is reached, where I..7 and
G are all in range. Then the dis-
tance LI will be equal to GF.
An inaccessible distance can be
readily approximated with no
othier tool than a 2-ft. rule as
shown in Fig. 5. (The size of
the rule shown in the illustration
is very much exaggerated. merely
to illustrate the method.) Any
point, (', is selected, from which
a fixed point, B, on the opposite
side of the stream can be seen. A
stake is driven at C. Then meas-
ure off another convenient dis-
tance, AC, with a 2-ft. rule, and
drive a stake at 1. The angle
between BC and AC ean be
any convenient angle. Now, plot
to scale in the note book or on a
drawing board, the positions of
points 4 and . The angles AC'B
and CAB can be ascertained in
this way: At stake . line up one

leg of the rule with the inaccess-
ible point B and line the other
leg with (. IIold the legs of the
rule firmly in the position that
they now assume, and earry it to
the sheet of paper upon which
the plot is being made. Place the
apex of the angle formed by the
two legs of the rule on the point
A on the paper with one leg ex-
tending along the line A¢". Then
draw the line along the other leg
of the rule. Transfer the angle
BC'A to the paper in the same
manner. The intersection of the
lines ("B and AR gives the posi-
tion of point B and the distance
BC can then be scaied.

There are several ways of find-
ing the height of an object that
cannot be measured directly. One
of them which has been found to
be easily handled and relatively
accurate will be given here. It is
shown in Fig. 6. The only tools
required are a couple of rods like
those referred to above and a
tape line or 2-ft. rule. The ob-
servations are most conveniently
made by two men, but one man
can make them. Assume that it
is desired to find the height I/
of the pole. A convenient dis-
tance, D, is measured off along
level ground. Then a staff is set
up on the ground at either ex-
tremity of D.

One staff can be made to do,
by setting it first at one extremity
and then at the other. Ascertain
the distance, y. from the staff to
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ky-»‘ Fig.6.

Measuring the height of poles, trees or
buildings from the ground

a point where, if the observer
stands, his line of sight (one eye
open, the other closed) just cuts

the top of the staff and the top
of the object. Then a similar ob-
servation is made at a distance z
from the other staff. Subtract
the height of the eye above
ground from the length of the
staff to find 4. This observation
being made, the formula shown
on the drawing can be used.

Erample: What is the height
of the unstepped pole shown in
IFig. 6?2 The observed measure-
ments were as follows: N =90.7
ft.; E=5 ft.; h =252 ft.; =
52 ft.; and y=3.2 ft. TUsing
these values in the formula given
on Fig. 6, we have

_ Dxh 9.7 x 5.2
= zT—y TGh+E = g5755 +
50.4
(52+5.2) = 5= +104=252+10.4=
35.6 ft.

A NEW STORAGE BATTERY

By CuesTER KEENE

WO types of easily con-
structed storage batteries

are described in this article, but
the design can be varied alinost
indefinitely. Referring to A in
the illustration. here is one of
the simplest forms. It cousists
of two perforated cylinders of
lead. one within the other. Lugs
are connected to these cylinders
to make connections, but the
novel point of this battery is that
instead of using red lead and
litharge, granulated lead is
packed around the outside cylin-

der and inside the smaller one.
To granulate lead. melt some and
pour it into water from a height
of about 6 ft. The lead falls to
the bottom1 and the water may
be poured off. The cell is filled
with the usual solution. consist-
ing of about a 109, solution of
sulphuric acid in distilled water.
The electrolyte should cover the
granulated lead packing.
Another form of cell with a
greater capacity is shown at B.
In this case small containers are
made from perforated sheet lead
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and the edges crimped as shown,
By increasing the number of
plates, the capacity may be in-
creased. but there should be one
more negative plate than positive
for best results,

Granulated
Jead =

Top':aview of Plates

Two forms of storage cells and top view
of a plate

Though the efliciency of these
batteries is somewhat lower than
the regular lead cells, this is off-
set by their long life, as it is
practically impossible to ruin
them. Even reversing the charge
will not affect them in the least.
For automobile service they
would be ideal, dne to the uneven
charging rates and the necessity
of sometimes nearly drawing the
last bit of current from the bat-
tery in etnergencics.

GLASS SOLDER
A glass electric light shade
which had cracked was prevent-
ed fromn breaking by running a
small amount of solution of sodi-
um silicate into the craek with a

toothpick, wiping off any excess
with a damp cloth, and drying.
This might be termed a *glass
solder,” though requiring no
heat. It is waterproof.
Contributed by I, I". FERTE.

RipcoN DrawiNg DEvVICE

Through a horseshoe-shaped
strap of iron. cut two slots to
hold the hardened steel jaws A
and B, One or both of these
jaws may be tapered, but their
inner edges must be  parallel
Moving I3 to the left narrows the
slot, permitting a thinner ribbon
to be drawn. Stock for the thin-
nest spring may be drawn with
this device. To use it hold ¢
in a vise. Slightly flatten the end

dl . % )

.

Draw the wire through as indicated by
the arrow

of the wire to be drawn with a
hammer and insert as indicated.
One of the advantages of using
this device is the straight rib-
bon it turns out,

Contributed by A. F, STEARNS.
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Everyday Chemistry

1IOW TO DECIPHER FADED AND BURNT IHAND-
WRITING

By W. C. Duaas

OME inks, especially those
formerly in use, were not

fast to light, and have faded to
such an extent that the text
cannot be read. Many methods
have been proposed for restor-
ing and deciphering these faded
manuscripts, In certain cases,
for instance, when faded letters
are to be used for legal evidence,
it may be very important to
know what is written on them.

Ultra-violet light photography
has been tried in sone cases, but
its use is limited.

Most inks, Dboth ancient and
modern, are acid, and it is on this
fact that one method of restor-
ation is based.

The faded text is carefully and
smoothly placed against silver
chloride paper which has first
been nitrated, and allowed to
stand in contact with it for
twelve hours or more. After this
time has elapsed, the sensitive
paper is exposed to the full light,
and the counterpart on the faded
paper slowly develops. The chay-
acters show in a metallic luster
on a dark background.

This image cannot be fixed like
a photograph, but is stable long
enough for examination.

If it is desirable to get any-
thing like permanent duplicates
of the faded writing which has
been  transterred to this paper,
it ¢an bLe done by exposing the
silver chloride paper containing
the characters in metallic huster,
to the fumes of burning phos-

phorus. This is done in a closed
chamber. The writing now De-

comes plainty visible.

Another way to restore the
characters of old writing is to
place solio or some similar sensi-
tive paper in contact with the
text for a moderate length of
time.  After this, mercury is
carefully dropped on this photo-
graphic paper from a height of
about twelve inches, so the fine
droplets  will spread over it.
When this has been done, the
paper is immersed in dilnte am-
monia, and the duplicated text
will develop.

Or the solio paper, after having
been in contact with the faded
writing, may be exposed to di-
rect sunlight for about fifteen
minutes. After this exposure,
the paper is pressed on a dry
plate which subsequently can lLe
developed with dilute rodinal. In
the latter method, it is possible
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to print as many copies of the
original writing as is desired.

SRometimes  important  papers
are charred or burnt, and it is
necessary to deciphier what is
written on them. This may not
be possible with any certainty
by nterely examining them, but
if the substance of the paper it-
self is still intact, it ean be done
in other ways.

Most writing inks contain an
iron or some other metallic base.
In the burning. the characters are

changed but not destroyed be-
cause of this hase.
Sometimes  the writing on

charred sheets can be intensified
by simply placing the sheet in a
glass vessel and covering it with
a 10 per cent. solution of glye-
erol.

A better way is to treat the in-
jured manuscript with a potas-
sium permanganate solution for
several hours, and then immerse
it for a minute or two in a solu-
tion of potassium ferrocyanide
containing a little hydrochloric
acid. The text appears as 3
greenish-blue writing, and can
easily be read.

Oceasionally a  sheet.  which
has been burnt. will not yield
good results by the ahove treat-
ment. so an alternative method
can be tried. The manuscript is
ko]it for three hours in a glycerol
solution containing 20 jer cent.
of giycerol. After taking it
out of this solution, the excess
liquid is absorbed with Motting

paper. A glass piate is spread
over with chloroform, and the
sheet pressed simoothly on it with
the writing up. .\ second plate is
next put over it, and the whole
subjected to a great pressure for
twenty-four hours.  The writing
can then be deciphered.

AN ALARM For A LaTHE BoriNg
TooL

The following description will
serve for the construction of a
device not only to prevent the
boring tool from running into the
face plate. but also to give an
alarm when the tool is almost
throngh the work. IPasten a
smll piece of metal about % in.
thick and 1 in. wide with a bolt
having a wing nut to the bed of
the Iathe just ahead of the car-
riage. and a similar piece of
metal on the carringe. To each
of these fasten a piece of the hard
rubber stem taken from a dis-
carded tobacco pipe. These serve
as insulators to which the ends
of insulated wire are attached.
and should be bored so that a con-
tact will be made when the two
meet. Put two dry cells and an
electric bell in the circuit. If the
meta! clip is adjusted to the right
location on the bed, the clip on
the carriage will make contact
at the right moment, causing the
bell to ring.

Contributed by Wa1. WERNECKE,
JR.
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A CABINET FOR TIHE PIHONOGRAPII

By Wi, I, LANGREICH

Editor's Note;

This cabinet is somewhat unique in that it requires

no extensive knowledye of the use of tools. No difficult joints are

gpecified and the construction 48 xo simple that

eren the indifferent

amatenr should be able to turn out a presentable job if he uses ordi-

nary care.

IIIS cabinet is large enough

to hold a number of ree-
ords, solid enough to support a
talking machine, yet small enough

1 e ,J
L .N ’ 1
1

Front elevation of cabinet

OGRS

to occupy very little floor space
at the ery of “On with the danee.”
The top is an 18-in square, % in.
thick, The legs are 1 in.square. and

i ®

i A | ﬂ/n‘ge-,.)
Detailof l/lt"orne rs

=SV
Door<Ss,,

Detail of corners and rhethod ef gsecuring
doors

37V i long. The shelf and bot-

tom are of Y% in. stock, one a
13-in. square. and the other 13
in. by 13% in. The sides and

back are of the same stock, 351
in. by 13 in. Two of the strips
marked B (Fiz. 1) are 16 in. by
1% in, Twoothers are 15 in.by 11
in, The ones marked ¢ (same Mig.)
are 13 in, long by 234 in. wide.
To support the sides, foar sticks
18 in. by ¥4 in. by 14 in. and four

others 1674 in, long are used.
The doors are V% in. thick, the
uppers 151 in. by 6% in,, the

lower ones, 1614 by G4 in.
The assembly is made clear by
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the illustrations. anl attention is
ealled to the construction of the
top (Fig. 3) and corners (Fig. 2).
The shelf is held 1614 in. from

MECIHANICS

front” (3

Back and Sides

liow the top is built up and secured
to the sides

the bottom by A (Figz. 4) and
serves as a  “stopper” for the

doors, which are hinged to the

legs. 'T'o the top of the two
upper doors tack a strip of mold-
ing (D, Fig. 1.

When sandpapered and stained
to match the phonograph casing.

@

a0t throvgh
Shelves

The uprights do not go through the
shelves, but support them as shown

scerew four knobs in the doors as
shown in Fig. 1. The inside may
be divided to snit the needs of the
varfous-sized records,

TOR THE KITCIHEN

Any housewife will tell you
that men spend entirely too much
time inventing ways and means
of making their own work easier,
and too little in helping the
housewife in this respect.

When the man enters the kitch-
en he often wonders why the
woman does a certain thing in a
certain way, when a better way of
doing it can easily be scen. Most
likely it is because she ix too
close to her work, and the man in
this case is like the onlooker at a
pame of checkers. who o sees
moves which are not apparent to
the players.

For instance: The woman is
washing dishes; the pan rests in

the bottom of the sink, making it
necessary to stoop slightly, which
becomes tiresome: the man gets
two picces of board, 7% in. x 3
in. and which are of the same

[ ER i
; Drain Board -
}
\

Cut to Rest="
Srk.

L1

Cut two strips to rest on the edges of
the sink

length as the sink. and, after cut-

ting these to fit the ends of the

sink. he gives taem a couple of

coats of white enamel and puts
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a small screw-eye in the end of
each.

When in use these boards make
stooping unnecessary. and when
not in use may be hung near the
sink. The enamel, of course,
makes them easy to keep clean,
Contributed by J. B. IHUNTER

How TOo CONSTRUCT A I1aANDY
“TrovsLe Lamp”

The principal materials neces-
sary for the construction of this
lamp are a small tool handle, a
picce of thin and springy sheet
brass, a 2.5 volt bulb, and about
G ft. of flexible conductor cord.
The measurcients given below
will vary slightly with different
sized tool handles,

Remove the ferrule from the
tool handle and tile a noteh 4 in.
wide and % in. deep (Fig, 1.
Cut and drill o strip of thin brass
as shown at Fig 2 and bend where
indicated.

(ut and drill another piece of
brass, as illustrated in Fig 3;
bend the horizontal portion of the
“T in a circle the same size as
the base of the lamp. and bend
the slotted portions K into the
cirele so that they will eatelr the
serew thread of the lamp base.
Arrange the top projections in a
cone, as shown in Fig, 4. (These
projections serve to protect the
bulb from injury.)

Mount the Dbrass sections as
shown in Fig. 5, making sure that

their relative positions are sueh
that a good connection is made
when the bulb is serewed in tight.
C‘onneet the wires to the mount-
ing serews as shown.

This lamp is run on two dry

Detail of the trouble lamp

cells connected in series.  Cells
that are too weak for ignition
purposes give good service, for a
2.5 volt bulb burns only 14 amp.
Make one and sec how handy it
is around your launch, automaobile
or in dark cuphoards and cellars.

Contributed by Roy B. Sxow.

Bottles Can be Labelled by
painting round or rectangular
shapes on them, letting paint
dry and scratch in words.—II. L.

BAER.
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PRACTICAL MECHANICS
FOR, EVERYDAY MEN

A NOVEL WINDOW ATTRACTION :

DY W, WERNECKE. JR,

H ERE is a novel scheme for an
electrieal window attraction
will work for hours and

effect on its

which
have a sensational

onlookers.  The most important
items for its construction are:
A wooden  cabinet  (size  arbi-

trary), an electric thermostat, a
pair of eclectro-magnets, a large
single magnet, some strong cord.
four or five dry cells and one 8
and onc 12 oz. weight.

Diagram of connections and detail of the
evice

As illustrated. the large single
magnet is fastened to the base
on the lefthand side of the cabi-
net, preferably against the side.
The thermostat is mounted on the

base as shown. A small bumper
to weaken the jars caused by the
falling  weights  is  suggested
thought not necessary. A second
partition or shelf is fastenend
near the top of the cabinet. This
must be a little lower than the
pair of electro-magnets which ave
fastened to a truck fritted with
wheels. Small pulleys are screwed
to the sides of the box to guide the
cords. If the constructor pos-
sesses a little talent in drawing,
he can sketeh the image of a
venerable old gentleman armed
with an umbrella. cut it out and
mount it upon a piece of stiff
cardboard. A photograph of an
ashean may also be cut out and
mounted.  The latter is perma-
nently secured to the top of the
cabinet  while the former is
mounted on an iron base,

When this is done, the weights
are adjusted. Strings, as shown,
are passed from the truck over
the pulleys. On the end of the
string coming to the left hand
side to the large single magnet
is fastened the weight.
To the string running to the small

S-0z.
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bumper on the righthand side of

the box is fastened the 12-oz.
weight.  The wires running to

the electro-maguets should be
coiled so as not to impede the
free movement of the tintek, After
the connections are completed, as
illustrated, the device is ready
for use. As soon as the switch
is thrown, the thermostat heats
and cools off alternately, thus
opening and closing the circuit,
When closed, the single coil at the
left attracts the iron weigiit with
enough “pull” to lift the weight at
the right (12 oz.). When It
opens. the coil at the left is de-
void of miagnetic influence and
the weight at the right lifts the
smaller one. thus drawing the
small magnets on wheels back to
the starting point. The effect is
very reilistic and comical. and it
looks just as though the old man,
apparently barring everything in
front of him by the umbrella,
always collides with the old ash-
can, and in the moment, as though
realizing his error, rushes back,
only to bump and bump again.

JAPANESE PUZZLE

Teachers in manual training
will find an excellent and inter-
esting problem in the six-piece
puzzle illustrated. If the student
can work out the various pieces
so that when assembled they will
form a double cross that will hold
itself securely together, it may

How the six pieces are cut

be safely assumed that he has
learned the first essential of
woodworking, to wit, to work ac-
curately to line and to produce a
true right angle.

&

The’ six pieces assembled forming a
ouble cross

To make a plan and elevation
of each separate piece thoroughly
illustrates, in all its essentials,
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the principle of reetilinear pro-
jection as used in mechanical
drafting.

The six pieces are all of a size,
and should be four times as long
as they are wide. One-hialf or
31 in. square strip results in a
convenientsize. Thesmall squares
in the drawing indicate the pro-
portions without dimensions, as
there are no fractions,

It usually takes anyone un-
familiar with the puzzle several
hours to put it together.

Contributed by Joux D). Apaass,

ADJUSTABLE SCREENS CHANGED
INTO SLIDING OXNES
When  moving  into  another
house, a nummber of adjustable
screens  brought along  were

Fig.l.

How the screens are made to slide

found to be about an inch too
high to fit in place under the
window sashes. To avoid the
cost and delay of getting new

screens tlie old ones were easily
and quickly converted into the
sliding kind.

Narrow, thin strips of wood
were procured at a near-by plan-
ing mill and sawed into lengths
about an inch longer than the
height of screens. One of these
strips was then screwed to the
edge of each window stick on
the room side, as «, IFig. 1.

The screens were then adjusted

to the right width and strips
were fitted into the spaces on

the side next to sash where one
section of frame slides on the
otlier, as b, Iig. 2. These keep
the screens rigid and prevent in-
seets from crawling in between
the and screen.  To pre-
vent insects  from getting in
where one section of the wire
netting overlaps the other, as d.
IFig. 1. the laps were sewed to-
gether with strands of wire rav-
eled from the edge of the screens.

To guide the screens and Kkeep
them from slipping outside, «a
square turn-screw hook was set
in each side near the bottom of
the frame, as ¢, Fig. 1. Ilalves
of small spools, ¢, Fig, 2, were
used as lifts.  IFinally, when
stained to match the other wood-
work of the windows, these
screens gave a very pleasing ap-
pearance and have proved very
satisfactory. The cost of remod-
eling was less than three eents a
window,

sash

Contribited by T. H. LiNTHICUM.
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IHHOW TO MAKE A S

IMPLE INDICATOR

By JaMeEs W. McINTYRE

‘ N 7IIEN necessary to drill two

holes a certain distanee
apart within a few thousandths
limit. a2 device ecalled an “Indi-
cator” is used to true the prick
punch marks so that they are per-
feetly central.

FFor example, a die block D is
to have two 7% in. holes exactly
% in. (L023) apart; first, the dis-
tance is laid off and two prick
punch marks made 625 apart.
The die block is now elamped onto
the faceplate of a lathe and the
indicator point is placed into the
prick punch mark and held there
by the pressure of tool B3,

Turn the lathe spindie and
if the prick punch mark is not
true the Indieator A will run out;
that is the end of the Indicator
that is in the air describes a
circle of say 1 in., indicating that
the prick punch mark runs out
1-12 of an in. As the indicator is
12 in. long, any eccentricity of
the prick punch mark will be
multiplied twelve times.  Now,
the die block is moved by tapping
with a hammer until the end of
Indicator A7 runs perfectly true.
If the prick punch mark runs out
1-12 of a thousand or VU083, the
end at Al will run out a thou-
sandth of an inchi, or 0UL. Of
course, the longer the indieator
the greater the accuracy.

After making the prick punch

true, the indieator is removed and
the hole drilled and bored to size
in the usual manner.

The indicator need not be of the di-
mensions here given, but both ends must
be concentric

The indicator is preferably
made from Stubbs steel, hent as
shown and hardened on both ends.,
The dimensions given are arbi-
trary; the most important point
is to have both ends concentrie
with one another. This indicator
is sometinies called a “Wiggler.”

Put a lump of washing soda
over the sink drain, and pour hot
water over it alter each dish-wash-
ing. This will keep the pipes from
clogging and save many a plumb-
er's bill.—Magry F. ScorT.
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ENVELOPE MOISTENER inverting the bottle and passing
the mouth over the glued sur-
Although  the problem would  face, an even streak of moisture
appear to be a simple one, it jg dqelivered, without any danger
seems  impossible  to secure  a of spilling or dropping.  In fact,
simple envelope moistener that  the fabriec might be subject to
will not in a short time become  qyjte wide variations without
foul and impervious, due to the  serjously affecting the result,

of the adhesive,

And yet our

modern  notions

of sanitation
practically pro-
hibit the use of

the tongue. A

small sponge

with a suitable
" cup answers very
well, but this re-
qunires frequent
attention and the
drying of the
handsafterusing
it, whiel is quite
impractical
where envelopes are intermittent-
ly sealed.

Confronted by these conditions
the writer has tried with con-
siderable success the simple
moistener here illustrated. 'This
consists of a narrow bottle with
a comparatively wide mouth
(such as fountain pen ink comes
in), over which is pliiced a rather

accumulation

The envelope
moistener

heavy piece of cotton rag. The
bottle having first been nearly
filled with water, the fabrie is
stretched over the mouth and
bound on with a few turns of
stout  thread or light cord
wrapped around the neck. Upon

which appears te depend largely
on the adhesion of the water to

the paper. Evaporation is al-
most negligible, even in a dry

climate and one filling will prob-

ably be found sufficient for over

a thousand envelopes.
Contributed by JonuN D). ApaMs.

IroN DYRITES

In a widely varied experiment
with detector minerals. one ama-
teur found that the substance
known as “Coal diamond,” when
used as a detector mineral will
stand a very large amount of
rough usage, much more than any
other mineral he knows of, and is
very uniform in sensitiveness, e
finds that its scusitiveness is
about on a par with silicon, which
is so largely used in this capacity,

Contributed by C. 1I. Bigox.

RURAL MaIiL BoX ALARM

The wiring of this device is
similar to the Dell system, the
contact spring acting as a push
button. When the cover is raised,
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Staple-~.. .|

 Fibre Insvlation
N, - Rubber Bushing

~fasten fo Side of Box

No matter how little the cover is raised,
the alarm rings

contact is made at .1, closing the
circuit.  Tne upright rod is se-
cured to the side with staples in
a manner to have free moveme:nt.

Contributed by OTToA. KOERNER.

Fingernails may be protected

from sharp acids Dby coating
them with a preparation of
melted wax and olive oil.  Melt

the wax by putting it in a vessel
which is set in another, partly
filled with boiling witer. To each
ounce of wax add one dr. of olive
oil aud stir thoroughly. Dip the
fingers in this preparation and
then allow it to dry on them.
This is especially recommended
for photographers. chentists and
experimenters,

Contributed by
NECKE,

War, J. WER-

Lubricant for Commutators and
Slip Rings—A tallow candle is
a good compound for lubricating
slip rings and commutators, if
not applied to excess. It gives
the chocolate color that miakes
engineers jump with glee, if they
know its value.—II. L. DBakr.

EveruastINgG LamMp WICKS

Everlasting lampwicks, often
advertised as asbestos, are pre-
pared in the following manner.

Take ordinary cotton wicks
and steep in an aqueous solution
of tungstate of soda; then dry
thoroughly in an oven. Sodinm
tungstate ean be procured at any
chemical lrouse. An  ounce is
enough for a hundred wicks,
Contributed by J. C. (GILLILAND,

A TowelL IIoLDER
There are many places where
it is impossible to hang a towel-
rack. To hang towels on nails is ¢
nuisance, as the towel falls very
often and sometimes is torn. To
tie them on strings means that

.. Adbesive Plaster
Rolded over kot

Ilow the towel is held

task of gnawing on i knot before
removing, The method illustrated
here is a combination of the two
last methods. To remove the
towel, hold it at D and pull up on
B,

Contributed by E. I'. FERTFE.

Small wooden embroidery hoops
make nrost excellent rings for
variometers.—C. II. Bikrox.
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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 subscrihers or not, and questions pertaining to matters electrical
or mechanical will be answered in the order in which they are received.
It 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 lprompt attention, readers should adhere closeliy
to the following rules which have becn formulated with a view to expedi-
ting the handling of the mass of correspondence. Questions should be
written on one side of the paper, enclosed in an envelope addressed
to The Technical Adviser, care of Everyday Mcechanies, Aolian Hall,
New York City. The letter should state pfainly 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.

27. 0. 8., New York City,
writes: The writer some time ago
was in need of a contrivance that
would feed a rapid stream of
round steel halls to a tube, single
file, and in his simplicity thought
that the question would be solved
by a hopper with a funnel-shaped
opening ending in a tube slightly
larger than the  balls,  They
janmmed, and Kept on jamming,
whatever the size or shape of the
opening,  On inquiry he found
that hoppers for that purpose
were arranged with moving parts
to Keep the balls stirred in the
hopper, but, while this arrange-
ment may be satisfactory for a
slow, jerky supply, it is not where
a rapid, continuous stream is de-
sired. The writer set out to solve
the problem, and did produce
a hopper that will supply an un-
limited number of balls to a tube,
quite simple of construction, and
without any moving parts, some-
thing that apparently has not
heen done before,

The question is: Is there a snf-
ficiently wide use for such a con-
trivance to make it worth fol-

lowing up with applications for
patents and further exploitation,
or, who nses them and to
what extent” Ans—Your letter is
interesting and we have no doubt
that the device you have devel-
oped would be of very great im-
portance to a manufacturer who
chanced to use steel balls under
the circumstances you have out-
lined. We, however, do not know
just what to advise, The inquir-
fes we have made have not
brought forth any great amount
of useful information. Derhaps
some reader will care to express
his opinionorto offer a snggestion.
We can quite appreciate the in-
genuity represented in your device
and believe there must be an im-
portant market for it, if only yon
can make known its merits to
the right men,

28, K. 8. B., Elkins, W. Va.,
writes that he is using a Hunt
and McCree 1-in. spark coil on
110-volt alternating current with
a lamp bank of six 80-watt lamps.
The coil gives a good, fat spark
nsing the vibrator, Is this ad-
visable? He has never heard of
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anyone using a coil that way be-
fore. The coil will not work well
with an clectrolytic interrapter,
but works well on the line with
the lamp bank described.  Ans.—
We presume that just by luck
your interrupter is of the correct
period to at least partially syn-
chronize with the alternations of
the current. This will acconnt for
the successful operation in series
with the lamp bank. There is no
harm in using the outfit as it
stands, providing you do not try
to get more work out of jit. The
six 80-watt lamps would not pass
too mueh cenrrent for intermittent
operation, for we assunte the pri-
mary of your coil to bhe wound
with about No, 16 wire. If the
spark at break is not destructive,
yYou may work without hesitation,
Do not force the coil beyond this
point, however.

The electrolytic interrupter is
not adapted for use with alternat-
ing currents. It is fundamentally
opposed to such use, and the only
possible excuse a manufacturer
an lhave for recommending it
under the circumstances is to
broaden his field.

29. N. J. K., Dubuque, Ia,,
writes: T am about to ask yon
some uestions which, no doubt, a
Large number of  experimenters
would like to know, and. no doubt,
have stunned more than a few,
For the past few years I have heen
building an electrie light plant,
and, while I modified it somewhat,
1 followed the articles written by
T, 8. Curtis on the charging plant,
and W. (. Tloughton, on storage
battery. These appeared in the
1911, January, February. March,
May, July and August issues of
Electrician  and  Mcchanic. 1
might add that [ have in my pos-
session Dr. A, E, Watson's small
and large book on storage batter-
ies, and various other mighty good

books on storage batteries., 8o I
hope you will give your answers
clear and concise and don't refer
to any books. Dr. Watson cer-
tainly has a good book on care
and operation,” but he passes too
easily over the making of a pasted
positive plate (the Faure type),
and this is my entire trouble. [
have negative plates as good as
any made, and. if the positive
plate would do its duty, I would
have an outfit with some class.

Of course, I have a 16-cell, 32-
volt outfit, and have 8 counter
cells, which reduce the voltage for
lights while charging goes on, and
furnish my engine with an excel-
lent spark.

My design for plates is an exact
replica of that of W, (. Houghton,
both for positive and negative,
Sizes of plates are 5 in. x 8 x Y
in. thick. With 4 negative and 3
positive plates per cell. this gives
me 2 positive plate surface of 240
8. in., and I have given it the
liberal rating of S0 ampere hours.
although 1 think it could get up
to 100 ampere hours.

The charging rate is 10 amperes
and fused with 12 amperes. The
lighting circuit is fused 10 am-

peres, besides having an auto-
matic circuit breaker. 1 never

popped a fuse, and my grief is
not from abuse, as far as I can
see. I o might add that I have
jeweled volt and ammeter of a
reliable make, and a Sangamo
Mercury Amphom meter, and any
fizure which I may give yon is
accurate,

The negative plates were pasted
with pure litharge mixed to a
paste with eleetrolyte of 1,200 spe-
cific gravity strength, 1 formed
these by giving a daily dip in the
same strength solution until the
plates were used to it,

The positive plate I made by
using red lead and 1,200-degree
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cleetrolyte and tried to form in a
chloride of lime Dbath, but they
shot like popcorn when they
touched this bath. Then I tried
the dip stunt in 1.200-degree elec-
trolyte, but ruined practically ev-
ery plate. TIinally, I used 25 per
cent. litharge with the red lead,
and formed them by giving them a
daily dip in electrolyte of 1,200-
degree strength. They looked
pretty good. After assembling I
began charging at 4 amperes, and
finished with 3. The initial
charge took 3 days of 135 Lowrs
each. I immedintely discharged
some at 4 amperes for 11 hours,
and the voltage was still at 2 per
cell, but I stopped. Then 1 filled
it at a 6 ampere rate and the bat-
tery began doing business, It was
some battery. About the fourth
charge I took out ®O amperes, and
the battery still had lots of pep.
But I would not run it down. This
kept on for about 3 months, and
I had electric light galore, and,
permit me to say. it was equal to
any. After that my capacity
dropped off at every charge. The
battery began to look dirty, and
when I investizated, all that paste
of the pexitive plates was loose
and looked like mud. It did not
look like bloeks or chunks, but
was almost ax fine as powder. I
used rubber perforated separators
and the negative plates have a
niee gray color, and I think are
good for another trip. 1 am now
ready to shoot some (uestions.
The positive frames or grids
are still perfect. Can they be
pasted again and used over? I
would hardly think so, but may-
be I am wrong. Then, ¢an these
grids be melted over, made into
new grids and used?  What
strength of sulphuric acid and
water should T use to mix the
paste? Inbooks I have read. any-
thing from 1 of acid and 10 of wa-

ter to 1 of acid to 2 of water. Now,
if one is right the others must be
wrong. It appears to me as
though a whole lot of writers just
write to fill a ook, but never stop
to try some of that stuff and get
bumped tHke I did.

What strength should the chlor-
ide of lime solution be? I don't
kuow what is meant by a *strong
solution.” Give the quantity of
chloride of lime by weight and
wiater by measure and I can un-
derstand. Iow long should they
remain in this solution? Can the
solution be used repeatedly ? Ilow
much washing is required after
taking plates from this solution?

I wrote the makers of the red
lead in regard to my trouble.
They suggested to use a small
amount of anmonin in mixing the

paste. In what way could this
remedy my trouble? 1 am no
chemist. Could it do any harm?

I do not want this battery only
for a day. I wuant it for years.
and charging onee every 8 to
10 days 1 don't sce why it would
not laxt.  Surely, muanufacturers
of batteries ¢annmot experience all
this  trouble.  There certainly
must be a way of doing it,

I am not the kind to give up,
but [ am disgusted. I would like
to have these questions appear in
EveErypay Mecnaxies, I would
.also like to see an article “Ilow
to make” a magneto magnet char-
ger, to operate on a G-volt storage
battery,

I have made a good many con-
trivances in my days, and, no
doubt, will be a boy all my life,
but I never had so many ups
and downs as 1 did in the storage
battery end. To me it seems as
though it were impossible to build
a positive plate, but I am ready
to try “again.”

I am anxiously waiting for the
next number of EVERYDAY MEg-
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ClUANICS. Ahs-—You certainly are
the kind of reader we wish we
could have half a million of. Your
work, dating from away back in
1911, does you credit, and we are
going to see you through to a sie-
cessful finish by placing ourselves
in your boots. We have becn in
touch with all of the authors you
mention, and the combined data
we have gathered will be worked
out in the Fuperiment Station
under conditions as nearly like
yours as we can picture them
With this you will have to abide
your soul in patience until we can
report progress. It would be use-
less for us to reiterate all of the
old advice. and when we under-
take to answer your questions we
want to tell you what we have
found. We are working on the
design for a magneto magnet
recharger, and hope to have the
article ready for an early issue,

30. B. ., New York City,
asks questions as follows: Refer-
ring to your articles on the 100
Watt Radio Spark Coil in the
March issue, how much wire is
required for the primary and for
the secondary, in pounds? (2)
Can flashlight batteries be used
1o operate the coil? (3) Where
an micanite sheeting be bought ?
(4) What would be the range of
the coil. etc.? (5 Do you eon-
sider the coil practical for use in
a portable set? Ans.—(1) Two
pounds of No. 14 D). (. (", wire for
the primary and 6 pounds of No.
32 enameled for the secondary.
(2) No, they cannot be made to
deliver 100 watts of electrical
energy unless you have an inor-
dinate number of them. (3) Try
the Clapp-IBastham  Co.,, Cam-
bridge, Mass., (4) We cannot esti-
mate sending and  receiving
ranges. The coil is quite the
equal of any professional product
of the same power, and the radius

is as much up to the operator in
this case as it is in any other
similar one. () Yes, the coil is
admirable for a portable set.

31. D. E., Marshalltown, Ia.,
asks the name of the firm that
mitkes the motor used in the sub-
marine, and (2) if it isx necessary
to use a polarized relay in the
maodel,  Ans.—The motor is manu-
faetured by the Nendrick & Davis
Co., Lebanon, N, 11. (2) A polar-
ized relay is not absolutely neces-
sary, as we at first uxed one of
the ordinary type. ITowever. re-
sults are so much more certain
with the higher priced relay that
its use is justified.

32. W. I, Néw DBedford,
Mass., sends us a diagram of a
hook-up that he wishes to use in
operating a long-wave station, and
asks for data on the apparatus.
1Iis aerial is 45 feet high and 50
feet long; he could increase the
length to 100 feet if necessary.

| : | Aerial

Loading Coil 4" Djam.
15long
Mo 22 SCC.

Q0005 NF
E]_ o/ "

 E—

Ground Damped

Ans.—We advise you to employ
the diagram shown herewith rath-
er than the one you send ns,  If
you will refer to the articles on
the Trans-Alantic Receiving Set
in past issnes. you will get the
necessary data,
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f_]UST OFF THE PRESS AND READY FOR DELIVERY!\

High Frequency Apparatus

Its Construction and Practicel Application

By
THOMAS STANLEY CURTIS
Editor of "Eceryday Mechanics”

. The most comprehen-
sive and thorough work
on this interesting sub-
ject ever produced. The
book is essentially prac-
ticalin its treatment and
it constitutes an accu-
ratec record of the re-
searches of its author
over a period of several
years during which time
dozens of coils were built
and experimented with.

CHAPTER HEADINGS

1. The Alternating Current at Low and High Frequencies, 11, Tlow the ITigh
Frequency Current is Produced. 111. Some Points in the Construction of High
Frequency Apparatus—The 1ligh Potential Transformer or Induction Coil, _IV.
Oscillation Condenser. V. 8park Gaps. VI. Osr}llntion Transformers. VII.
Experimental High Frequency Apparatus—Induction Coil Outfits Operated on
Battery Current. V1I1. Kicking Coil Apparatus. 1X. One-half Kilowatt Trans-
former Outfit. X. Quenched Gap Apparatus. X1. Electro-therapeutic and X-Ray
Apparatus—Physicians’ Portable Apparatus. XIL Physicians’ Office Equi
ment. XIIL. Hot Wire Meter Construction. XI1V. Notes for the Beginner in
Electro-therapeutics. X V. Practical Electro-Horticulture or the Cultivation
of Plants with Electricity—Plant_Culture with High Tenslon Current. X V1.
-High Frequency Plant Culture. XVII. Tligh Tension Electrical Stagecraft—A
Foreword on the Construction of Electrical Apparatus for the Stage. XVIII.
Construction of Large High Frequency Apparatus. XIX. Large Tesla and
Oudin Coils for the Stage. XX. Construction of a Welding Transformer. XXI.
Iints for the Electrical Entertainer. APPENDIX. Parts and Materials—
How Much They Cost and Where to Get Them.

77248 pages. 47 z 674, Prof usely Illustrated.
Gold Stamped. Ilandsome Cloth Binding. ~ Price $2.00 postpaid.
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847 AEOLIAN BUILDING e NEW YORKJ
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HERE’S THE GREATEST

ELECTRICAL BOY’S BOOK
EVER WRITTEN

L The Boy

Electrician

By ALFReD P. MORGAN

Tells you how an experiment-
er built his own motors, dyna-
mos, telegraph instruments,
wireless apparatus, etc., and
how he performed experi-
ments with the instruments.

It is a story replete with human interest and practical
information. Mr. Morgan’s style is delightfully personal,
and he carries his reader through the various stages in
the building of the apparatus with a description that is
quite free from the tiresome *“how-to.make” style of so
many writers.

This truly great work should prove a most welcome
and valuable addition to the electrical and mechanical
library of every live boy.

The Price is $2.00
TECHNICAL PRESS ASSOCIATION

33 West 42nd Street, New York City
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HOUSE WIRING

= By THOS. W. POPPE 0
= 72 Electrical Engineer and Contractor
INEAVLGDER 125 Pages (4x6) Fully Ilustrated
—_— Limp Cloth Binding

poPPE

Price 50 Cents

This work describes and illustrates the actual
installation of Electric Light Wiring, the manner
in which the work should be done, and the method
of doing it. The book can be conveniently carried
in the pocket. It is intended for the Electrician,
Helper and Apprentice. It solves all Wiring Problems and con-
tains nothing that conflicts with the rulings of the National Board
of Fire Underwriters. It gives just the information essential to the
successful Wiring of a Building.

VERY practical book describing the methods and devices used in house wir-
ing. The descriptions refer essentially to the mechanics of the subject
and give directions for installing electric lamps and wiring in the average

two-story dwelling house.

AMONG THE CHAPTERS CONTAINED ARE:

1. —Showing the Plans and Layout of the Electrical Work:_ Floor Plans;
Circuits; Brackets; Switches; Plug Receptacles; Feeding Mains; Meter Connec-
tions; Panel Board. 11.—Flexible Metallic Wiring System: Flexible Conduit;
Flexible Steel-armored Cable; Installing Switches; Brackets, Plug Receptacles,
and Ceiling Fixtures; Panel Board and Feeding Mains; Fuses and Circuit
Switches; Drawing Flexible Conduit and Stecl-armored Cable Under the Floors
and Between Partitions; Setting Switch, Bracket and Ceiling Boxes. 11—
Installing Rigid Conduit: Method of Setting Boxes, Including Switch, Bracket,
Ceiling and Plug Receptacles; Placing Con uit Under the Floors and Through
Partitions; Elbows: Bending Conduit; Using Running Threads, 1V.—Combin-
in%Flexible and Rigid Conduit; Showing How to Change from One System to the
Other: Several Problems Shown and Explained by Using a Combination of the
Two Systems; How Time can be Saved and a Neater Work Installed by Combin-
ing the Systems. V.—Wiring and Switch Diagrams and Connections; ‘‘Fish-
ing" the Conduits; Drawing the Wires into the Conduit; Diagrams and Ex| la-
nation of Single- and Double-pole 3- and 4-way Switches and Connections; he
Easiest Method of Testing the 3- and 4-way Switch Wires Preparatory to Con-
necting Them to the Switches. VI.—Grounding Metallic Conduit Systems:
The Connecting to the Ground of Metallic Systems of Wiring; The Proper
Method of Connecting Conduits to Boxes; The Reason for Grounding; The
Insulating of Brackets and Eleetrie Ceiling Fixtures and the Reason for Doing So.
VII—Knob and Tube System: Bracket Outlet: Ceiling Outlet; Switch Outlet;
Wiring in Partitions in New and Old Buildings; Placing Wires Under Floors.
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