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ELE-E'ITI.IC hesting clements for flat=

irons, toasters, soldering iroms and
octher appliances may be repaired by any-
one with a few tools, the most important
of which are & screwdriver and a pair of

ali]

pliers. In this article we are going to talke
the mystery out of Michrome wirve ao that
vor can Agure just how mucl and what
size wiro will be neoded for ary |J.||".|l.'||||l:l'
joh. And, information b= also ineluded to
crable vou lo design rheostats and resiss
tors as well as heating units for almost
any type of application
Before ChT

clectric appliance, it
the gize of element which will be poguired.
Sizes for electric healing elements are rat-
ed in terms of the number of watis of elec=
tricitv they consume. As an illustration,
the avernge houschold  eleetric Aatiron
fakes 550 watls, This iz ususlly stampeed
on the nameplate and is therefore not dil-
ficult to locate. The watt is the clectrical
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the amperes (units of electric-curvent
mensurement) can be found by merely di-
viding the wattage by the voltage. By do-
ing this you find that the electric flatiron,
which consurmes 550 watta and is designed
to operate on a 10-volt circuit, passes 5
amperes, when in use, The resistance of
the heating clement in ochms (units of
clectrical resistance measurement) s
found by dividing the volts by the am-
PEreS, Or 1in this case we have 110 valis
divided by 5 amperes, which glves ug 22
ohims, Table No, 2 shows the lengths and
wire size in gauge numbers of Tw-in

By CLYDE A. CROWLEY

unit of meassurement which tells how Nighrome ribbon, or fat wire as it s some-
much electricily is being used. It is bgured times ealled, which iz redquined [or warious
by multiplying the volts by the amperes, sizes of heating elements. The lengths of
Also, if the wattage and voltage are known, wire shown in the table have been figured

ter mllowe for the fact that the resistance of
wire changes as it gets hot; therefore it Ls
both easter and more accurabe Lo use these
values than to figure oul the ohms from
gome of the other tables, In the case of
the flatiton, we have been using 65 an ox-
ample, we find, opposite 350 in the watts
column, that Mo, 36 ribbon should be used,
In the last column the proper length of
wire is shown o be 11 [, 11 in, T re-
pair the iromn, it is nnly.r mecessary to nes
maover the old element from the mica form
and replace it with the new ribbon. The
endds of the new element are carefully
twisted around the terminal screws be-
tween washers and tightened in place. In
making connections with Michrome wire it
ghould be remembered that solder cannot
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be used bocruse of
the heat of the appli-
thercfore @
tipht friction connpe-
tion is the best prac-
tice. When it becomes
necessary to make a
aplice, either twist the wires together
tightly or fasten them with a small iron
machine screw using a couple of washers
to grip the wire. When installing the elo=
ment, the mica seperating the element
from the metal must be carefully replaced
io prevent short circuits or grounds,

A simple method of making a ground
test is shown on the last page of this arti-
ele, Two testing points are connected 1o a
couple of Limps as shown in the lefl=-hand
detail, One of these is touched 1o the baody
af the tron and 1the ather o one of the
lerminal posls, If the work has besn car-
ried out properly and there is no growved,
the lamps will not light, If they do light,
parl of the element of the lron must be
touching the shell and thiz condition must
be correcled before the iron is used. The
center detail shows a convenient test for
an open circwit or break in the element
which will be the case if the element is
burned out, The testing polnts are touched
to the two terminals of the iron and the
laraps will light if the wiring s contin-
wous, After assembling a repaired iron, it
frequently happens that it still refuses to
heat after testing out 0K, The trouble is

al FLEe;
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then usually in the cord. You may con=
firm thiz by testing the cord as shown in
the right=hand detail. The two testing
points are inserted into the plug and the
prongs of the socket plug aro connected
togethar, If the ecard is in good condition
the lamps will light. If they do not light
one or both of the wires are broken and
should be replaced with a new cord, The
tests may be made on defective appliances
before repairing to locate the source of
the, trouble. On some electrie lrons the
element is buried in & cement composi=
tion. In this case, the cement should be
chipped away and the element replaced as
already explained. Mew cement, of the
kind used by dentists, iz applied over the
new ribbon, The cement should be al-
lovared to drey oul for two or three days be=
fore connecting the iron to the current
supply.

The electrical consumption of the most
commonly used electrie appliances Is
shown ab the head of this article, If the
appliance haz 5 nameplate giving the watts,
this value should be used. I this is miss-



rorvLak

ing, the old element should be removed
and the length of the wire for replacement
can be measured by winding string into
the winding grooves. One of the sizes of
elements as listed should then be selected.
Asg an llusteation, suppose that the unit is
a toaster and that there s room on the
mica forvims for ribbon 11 B 6 Lo loog.
Fram the Information glven, a toasler may
be wound for 430 to 350 watts, Heferring
to Table No. 2, we see that, opposite these
wattages, the nearest length o 11 £, 6 in.
is 11 ft, B in, opposite 500 watls, so we will
use thiz size ribbon. The extra 2 in, will
be just about right for reaching the ter-
minals, If the appliance happens to be one
wound with round wire, Table No. 1
should be uged. This table also gives val-
ues for 32 and 220-volt appliances.
Rheostats for controlling the speed of
motors, dimming lights, for regulating
electrie fans and many other purposes may

be constructed from the details that show

MECHANICS

To detereaine che cost of TR an elvtr e
JHiance, divide cthe watinze of ithe appliance by
MK, ared chen :lll:l!r'jll'_'r 1hi :n|r||'|':|“ by I'a:r
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They must he made so that they
will not become too hot, Ta.blg
Mo, 3 gives the number of amperes
that may be pessed through the
variows sizes of wire, I the cur=
rent wsed is not greater than that
shown in the second enlumn the
rheostat will gel miber warm but
teol Jol enough Lo be a five hazaed,
If the eurrent |5 greater as shown
in the third column the wire will®
get very hot, If heavy currents,
are to be used with small-size®
wire, the rheostat should he eom-»
pletely exposed to the air and kept
away from inflammable material.-
In arder to determine the cor-.
rect size of rheostat for any par-
ticular pUrposeE, the applinnce on
which the rheostat is Lo be wsed s

8
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conrecied 1o a 0-L50 vellmeter, an am=
meter of suitable range; say one reading
from 0 to 15, and a makeshift silt=water
rheostat as shown, The meters need not
i*53 ]:l:ig]'l prj-:ed; the= Larpetz sold for around &
dollar each are quite satisfactory, The
plates of the waber rheostat are touched
torether and the ammeter read 1o find the

hi_|.|;|:|.|_'51. current ]'_.'.'.:-:.ﬁl_‘-l_| Thic pl;l_tw,' are naexl
separated and adjusted until the applianoe
operates as dosited, With a fam, the plates
im the rheostat are adjusted until the fan
runs as slow as is desired, while for dime-
ming lights the plaies are adjested wntil
!Il‘L" 11'-“."1.‘:1:;.'.:rr|. l1i|1J!JL'H!i- 15 '::ll.il.i.lll'“.'d- Th.'."
meters are then read and the resistinee
necded is Ogured as [ollows: For example,
suppase that you wish te make a lamp
dimmer. Touching the plates together the
ammeter will read 3 amperes. When the
lights have been dimmed properly, by ad-
justing the plates of the salt-water rheo-
stat, the voltmeter will read 60 volts and
the ammeter will read 2 amperes. Sub-
tracting G0 from 110 (the voltmeter read-
ing and the voltage of the lighting circuit)
vou got 30 velts, Dividimg this 50 by 2
amperes as indicated on the ammeter, you
gt 23 alems s the n'~||uir|:'|:| resislainee
for the rheostal. Now consult table Mo, 3
Ler firud the proper wive size and length. 1F
you want to make & rheostat that will not
get hot, look down column 2 until vou
come to 3 amperes, or the first meter
reading. ¥ou will Aind this opposite No, 21
wire, =o this size is to be used for making
the rheostat, Following across the table to
the last column you find that No, 21 wire
has a resistance of A2 ohm per {oot. As
you newd 253 ohms divide 25 by B2, which
gives M2 ar 31 A, ZFin If the rheostat is
to be adjustable, it would be a good idea
to use 32 f, of wite, The rheastat may be
built by either of the methods shown in
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the illusirations. If it is not to be adjust=
ahle, and no sliding contact is used, it is
not & rheostat but s ealled a resistor,
Immersion hesters may be construcied
from the details shoven, In ouse, |;|'.|r_:].r are
get in the liguid to be heated, Tn malking
immersion heatars, he sure Lo insulate the
element safely from the tube that incloses

i
VRIRE SOLOENED TO COPFER R

it. Alwo be careful that the individual
turns of wire are net shorl=cireuited by
touching adjacent turns, or by touching
the wire that is brought back across the
turns. Use s mies sleave directly over the
coil, then run the return lead over the
mica, after which & second piece of mica
iz wrapped around the assembly.

Soldering Ivron Operated by Foot Leaves Both Hands Free

Owners of tin shops and other shops
where considerable soldering is done will
find this soldering=iren holder handy as it
is foot operated, thus leaving both hands
free to handle the work. It consists esson=
tially of one half of 6 front car axle, which
is holted to a bench top so that the end of
the axle projects over the edge of the
bench, The soldering iron is clamped to
the lower end of a spindle which slides
L'I:mug]-: the Upqéar 5]1':|||:E|.|: hole in the axle
and iz controlled by o coll spring, The lat-
ter is held in place by the axle at one end
and by a collar and set serew at the other
end. A rest, bolied in the lower spindle
hole, supports the work while it s being
goldered, The holder iz operated by a wire
pedal, which is fastened to a lever carry-
ing the soldering iron as shown.

[ Some leather dyes, such as mahogany
and dark brown eolors, make wood stains
that can be applied to a varnished surface
without damaging the finish, if applicd
with a eaimel's=hair brush.
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Age Cools Electric Heaters as Wires “Grow™ in Length

If yaur tasster, percolater or lron secms
to talee longer fo beat than it did when
first purchased, it may he the result of
“growth" of the alloy wires used oa heats
ing elements. This growth eecurs in all

resistance wires, but is more 'p-cmnn'l.mced
in certnin alloys used in inexpensive heat-
ing elements. The wire lengthens, build-
ing wp resistonee and cutting down watt-
Ege and heat.



