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UNTTED STATES

PatenT OFFIiCE.

EDWARD E. GOLD, OF NEW YORK, N. Y.

ELECTRIC HEATER.

SPECIFICATION forming part of Letters Patent No. 638,388, dated December 5, 1899.

Application filed June 20, 1898,

To all whom it may concermn:

Beitknown thatI, EDwWARD E. GOLD, aciti-
zen of the United States, residing in the city,
county, and Stateof New York, haveinvented
certain new and useful Improvementsin Elee-
tric Heaters, of which the following is a speci-
fication.

This invention relates to electric heaters of
that type in which the heating element is a re-
sistant wire wound into an open coil or helix
and so mounted as to afford free circulation
of air through the coil, the wire being prefer-
ably naked and its support-insulated. Ac-
cording to my present invention the support
is a rod of smaller diameter than the coiland
passing through it, the rod and coil being rel-
atively conformed in such manner as to make
contact only at intervals, so as toleave one or
more complete convolutions of wire between
the contact-points, such intervening convolu-
tions being extended through the air out of
contact with the rod. The coil or helix is of
wire having sufficient stiffness or resilience
to render such intervening convolutions self-
supporting. Inits preferred construction the
wire is wound into a straight coil or helix
which has sufficient resilience to perceptibly
oppose any distortion from its straight direc-
tion, and therod issoshaped that when placed
within the helix it will somewhat distort the
latter out of its straight direction and impart
to it a sinuous or wavy form. Thusonly the
salient portions of the rod arein contact with
the wire, and the rod may be shaped so that
thesesalient portions progressspirally around
a common center, so that successive convolu-
tions of the coil shall be touched at points
which progress rotatively around it, or pref-
erably the rod may simply be bent back and
forth into a slight zigzag, the salient portions
of which make contact with the coil on alter-
nately-opposite sides thereof. The degree of
deflection or crookedness of the rod is such as

thereof to press elastically against the salient
portions of the rod with a stress that is suf-
ficient in proportion to the weight of the wire
to support the latter and prevent it from rat-
tling or becoming displaced in case the heater
is carried upon a moving vehicle. Otherwise
the wire is quite free from stress, and espe-
cially is free from stress in direction longitu-

Serial No, 683,924, (No model,)

dinally of the coil, such as would tend to cause
its convolutions to mutually approach or re-
cede—that is to say, the coil is wound origi-
nally as an open coil, with its convolutions
spaced apart to the exact width required in
theheater, so that when the coil is placed upon
the support it is neither distended nor com-
pressed. Thisis practically a feature of great
importance, as it prevents the spacing of the
convolutions becoming unequal after pro-
longed use of the heater, as is liable to occur
whenever the coil is mounted under tension
or compression, tending to draw its convolu-
tions apart or force them together. In prac-
tice I build up a heater ordinarily by assem-
bling several such resistant coils and their
supporting-rodsin parallel order between suit-
able end supports or heads and usually with-
in a suitable casing.

My present application is in part specific
to my application Serial No. 682,248, filed
Junel, 1898, Thatapplication is based upon
a construction wherein the support is a
straight rod and the coil tends to assume
thereon a direction other than straight, so
that the coil is self-distorting, and its distor-
tion is restrained by the rod. In the species
upon which my present application is based
the eoil is normally straight and the rod is
crooked, so that the coil is distorted by the rod.

In the accompanying drawings, Figures 1
and 2 are elevations looking at right angles
to each other, illustrating the preferred con-
struction of my improved heater, both views
being partly in mid-section. Fig. 3 includes
three transverse sections a, b, and ¢, taken,
respectively, on the lines 3%, 8°, and 3°in Fig.
2. Fig. 4 is a diagrammatic cross-sectlion.
Tig. 5 is an elevation of a fragment of the
wire coil or helix before being placed upon
the rod. Figs. 6, 7, and 8 show a complete
heater having three coils, Fig. 6 being a plan
the end portions of which are in horizontal
mid-gsection, Fig. 7 being a vertical trans-
verse section, and Fig. 8 being an elevation,
of one of the end pieces or heads. Tig. 9isa
diagrammatic transverse section of two simi-
lar heaters having six coils and showing their
electrical connections. Figs. 10 to 13 show a

panel heater adapted for electric cars, Fig. 10
being a front elevation with the front plate
partly removed, Fig. 11 a transverse section,
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Iig. 12 a transverse section with the case re-
moved, and Fig. 13 a fragmentary horizontal
Fig. 14 is a diagram illustrat-
ing the cireuit counections. The remaining
views illustrate modifications. Tig. 15 is a
sectional side elevation of a modification hav-
ing a spiral or corksecrew shaped supporting-
rod, Fig. 16 including four transverse sec-
tions thereof on the lines 162, 16, 16° and
164, respectively. Fig. 17 is a sectional ele-
vation showing a modified shapeof rod. Fig.
18isan elevation of asupporting-rod, showing
afurther modified shape, of which FFig. 19is a
transversesection. Fig. 20isa similar trans-
verse seclion showing the rod having bends
or humps extending in four different direc-
tions instead of two. Tig. 21 is a sectional
elevation, and Fig. 22 a transverse section, of
a further modification. ¥ig. 23 illustrates a
modification of Fig. 22. Tig. 2418 4 sectional
side view showing my invention as applied in
connection with a straight rod, the coil being
of alternately expanding and contracting di-
ameter. Iig. 25 is a fragmentary elevation
showing the end of oneof the supporting-rods,
illustrating a modified end connection for the
coils, of which Fig. 26 is a transverse section.

In all the figures, A designates a coil of re-
sistant wire, and B designates a supporting-
rod therefor.

The coil A isof wire having sufficient stiff-
ness to retain its coiled form, the wire being
resilient, so that when the coil is distorted it
tends to return to its original shape. The
coil is preferably wound continuously in one
direction, so as to constitute a helix, although
it may be otherwise wound without depart-
ing from my invention. It is preferably a
helix wound on a cylindrical mandrel and
havinga straight diveetion, asshown in Fig. 5.
It is one characteristic of my invention that
the coil is, wound originally with the degree
of openness required in the heater.

The supporting-rod B is preferably round
or cylindrical, although this shape may be
departed from, and has a diameter consider-
ably smaller than the interior of the coil, so
that when placed within it it shall not fill the
coil, but will leave ample space between its
surface and the coil for circulation of air
within the latter. Thesupporting-rod might
bs of glass or porcelain or other insulating
material of sufficient strength; but I prefer
a rod of metal, as stiff iron wire, which is
coated with a vitreous or insulating enamel.

T will first describe the preferred construe-
tion with reference to Figs. 1to 5. 'The re-
sistant wire is wound into astraight helix A,
the diameter of which is preferably about
double that of the enameled supporting-rod
B, and has preferably about the degree of
openness shown in Fig. 5. Therod B is bent
or crimped into a sinuous or slight zigzag
form, as clearly shown in Fig. 2, its extreme
width between lines bounding its salient por-
tions—that is, the dimension z in Fig. 2—Dbe-
ing sufficiently in excess of the internal di-

<«

ameter of the helix A to distort the lattei
sufficiently out of its normal straight direc-
tion to generate the desirable degree of stress
at the points of contact between the coil and
rod. These points of contact occur at the
salient portions d @’ of the rod, the coil be-
ing freely suspended between thege points of
contact. The degree of distortion necessary
will depend somewhat upon the degree of
stiffness or springiness of the wirein propor-
tion to its weight. The distortion should
generate sufficient stress so that the weight
of the coil which is suspended between two
of the upper points d d shall not cause it
to sag out of contact with the intervening
underneath contaet d’,but,on the contrary,the
stress shall sufficiently exceed the weight of
the wire to maintain a firin upward pressure
at these lower contact-points,
stress and distortion will also depend some-

what upon the extent of vibration or jarring

to which the coil isto be subjected in use and
whiech it is desired that it shall resist to sup-
press rattling since the greater the jolting or
jarring, the greater shounld bethe stress in ex-
cess of what would suffice if jarring were ab-
sent. Preferably the sinuosities of the rod
are developed in a vertical plane, but practi-
cally it makes little difference which side up
the heating element is placed, since the coil
clings sufficiently upon the rod to hold it in
place whether it is arranged with its salient
portions projecting vertically or horizontally.
The proportions shown in Figs. 1, 2, and 3 are
such as have given the best results in prac-
tice. The coil is here distorted but little out
of a straight line, and yet sufficient to cause
it to cling upon the rod so as to resist any
jarring to which the heater is liable to be ex-
posed. The rod B is shown as bent into a
succession of reverse curves, its salient por-
tions making contact usually with twoor three
of the successive convolutions of wire. It
will be nnderstood that with the exception of
these two or three convolutions, which touch
the rod tangentially at one point in the cir-
cumference of each, the wire is entirely out
of contact with therod, its convolutions being
looped freely through the air, so as to be most
Tuily exposed to cooling by ventilation. ITence
several convolutions intervene between the
contact at d and the next contact at d’, these
convolutions being out of contact with the
rod, as shown with respect to the middle one
at b in Fig. 3. This construction thus has
the advantage of supporting a greater length
of resistant wire by fewer points of contact
between the wire and its support than in any
construction of electric heater yet devised in
which any attempt has been made to support
the coil in such manner as to restrain it from
swinging or displacement. In practice, out
of eighteen convolutions of wire only four or
five toueh the rod at all, and these make
contact with it tangentially at spotsso minute
as to be little more than geometrical points.
In practice about thirty inches of wire is thus
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firmly supported with only fouror five minute
points of contact with its support.

When the coil is in place upon therod, the
only tension or stress to which it is subjected
is that due to its distortion by the rod and
which causes it to press into firm contact with
the salient portions d d’ thereof. The coil is
wholly free from any stress tending to cause
its convolutions to mutually approach or re-
cede. Priortomyinvention electric-heating
coils have commonly been applied to their
supports by stretching them open in order to
impart to the coil the tension desired to cause
it to press firmly against its support. This
has the disadvantage that when heated by the
electric current the variations in electrical re-
sistance and in resilience which are inherent
in all wire cause the wire to be heated un-
equally at different parts and give rise to va-
riations in its tension, the tendency of which
is to cause the convolutions where the ten-
sion is most impaired to yield and pull apart,
and those which have the strongest tension to
draw closer together, and these causes, act-
ing repeatedly during the life of the heater,
eventually bring about a permanent inequal-
ity of spacing of the convolutions, which in
time become so extreme that certain convolu-
tions come into actual contact with one an-
other and are short-circuited, thereby reduec-
ing the effective length of wire and lowering
the resistance of the heater. Thesame effect
follows if the coil is placed upon its support
under compressive stress, causing the convo-
lutions totend to mutually recede. Thisdis-
advantage is wholly avoided aceording to my
invention, since the wire is applied on its
support without any stress in direction per-
pendicular tothe planes of the convolutions,
the coil being originally wound with the same
degree of openness that it is destined to have
when applied in the heater. Repeated tests
of coils thus wound have demounstrated that
neither inequalities of resistance nor of re-
silience existing in any wire that is practie-
ally useful in an electric heater can give rise
to any perceptible variation in the evenness
of the spacing of the convolutions, so that all
danger of short-circuiting from this cause is
eliminated.

In common with my invention claimed in
application Serial No. 682,248 my present in-
vention has the advantage over all heaters in
which the resistant wire is wound into a com-
pound helix that a much greater length of
wire can be concentrated in a given cubical
space while still maintaining the same mini-
mum separation of the wire convolutions.

Figs. 6 and 7 show one form of complete
electric heater embodying my improved con-
struction. The ends of the rods B are sup-
ported in opposite end heads or plates C C,
which are preferably of insulating material,
as poreelain. These heads are snitably con-

nected together either by means of the rods
Preferably

themselves or by other means.

an open-work easing D is arranged to inclose
the rods and coils from head to head. Such
casing should be provided with openings of
adequate area to give the desirable degree of
ventilation. I prefer to use for the casing a
tube of perforated sheet metal and to con-
struct the heads C C with bosses &, entering
the opposite ends of the tube, and to provide
some means for drawing the heads against
the ends of the tube, preferably a rod or bolt
B’ passing centrally through the heads and
having nuts & 7 serewed on its ends. The
rod B'is preferably enameled and constitutes
one of the rods B for carrying the coils, al-
though it may, as shown in Fig. 9, be a sepa-
raterod used solely as a tierod or bolt. When
the rod B’ carries one of the ceils, it is liable
to be more expanded by the heat than is the
casing D, and it is, therefore, desirable to pro-
vide an elastic means of taking up the differ-
ential expansions and contractions of these
members, for which purpose I may introduce
a spring-washer 7 between the nut % and the
head, as shown at one end in Fig. 6. I have
shown in Figs. 6 and 7 three coils A A, con-
stituting the heater, mounted on three rods
B B'B, of which the center one is longer than
the others and passes through the heads for
connecting them together, as stated, while
the two outer rods have theirends embedded
or socketed in recesses in the heads. These
ends may be round and enter into round
sockets, asshown in Figs. 25 and 26, or they
may be Aattened, as shown in Figs. 1 and 2,
and enter into flat sockets f f, as shown
in Figs. 6 and 8. As it is somewhat de-
sirable to prevent rotative displacement of
the rods, T prefer the use of the flattened ends
and flat sockets. To prevent rattling of the
ends in their sockets, the ends may be
wrapped with asbestos or other packing ma-
terial, as shown at f', Fig. 6, or plaster-of-
paris may be flowed into the sockets around
the ends, as shown at f'. The open-work
casing D may be omitted, if desired, in whieh
case the rods B B will serve to keep the heads
apart, the heads being drawn against the ends
of these rods by the nuts on the middle rod
B’. 1In these figures I have shown the three
coils A A connected serially, preferably by
forming them all of one continuous length of
wire, the opposite ends of the wire being con-
nected to binding-posts B K, passing through
the opposite end heads. The opposite heads
are formed with recesses or cavities ¢ g, in
which are housed the protruding ends of the
fastening-rod B’ and the binding-posts, these
cavities being closed by caps F F. The cir-
cuit wires or leads w may pass out through
notehes ¢’ at the bottom.

In order to keep the ends of the coils A A
against theheads C Cand prevent their being
displaced therefrom by any endwise jarring,
the coils might be wound somewhat longer
than the distance between the heads and com-
pressed or closed together slightly in putting
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the heater together, so that their ends wiil
exert a sufficient outward pressure against
the heads; but for reasons already stated I
prefer to leave the coils devoid of endwise
stress.  With coils free from such stress there
would be some liability of theirbecoming dis-
placed by repeated jarring, causing them to
move somewhat along the rods, and thereby
forcing their convolutions closer together
than they should be. To resistthis, it is de-
sirable to provide some way of fastening the
ends of the coils so as to hold them in place
adjacent to the heads. For this purpose I
prefer to groove or indent the rods, as clearly
shown at ¢ in Figs. 1 and 2, and to pinch the
wire sufficiently to cause it to enter and en-
gage these grooves or notches, preferaby by
drawing one convolution of the wire to such
small diameter that it will lie in these grooves,
as clearly shown at the left in Figs. 1 and 2.
This construction is shown in Fig. 6 as ap-
plied to the two outerrods B B. The middle
rod B’ is shown provided with an equivalent
construction, consisting of a projecting rib or
collar €', engaged in like manner by the wire.
A modified way of accomplishing the same
purpose is shown in Iigs. 25 and 26, where
the rod Bis formed with a reduced end, leav-
ing a shoulder ¢”, and a washer 7, preferably
of insulating material, is slipped over the re-
duced end against the shoulder and has a
deep noteh into which the wire is drawn and
is then passed across the outer side of the
washer and between it and the head C.
Instead of providing a cylindrical heater
with three coils, as shown in Fig. 7, it may
be provided with a greater number—as, for
example, with six coils, as shown in Tig. 9.
Instead of connecting the coils serially with
one another they may be connected accord-
ing toanyother arrangement thatis desired,
according to the choice or discretion of the
electrical engineer to adapt the heater to any
particular use. For example, I have shown
in Fig. 9 the six coils connected in two series
of three each, these series being arranged to
be connected to the main ecircuit in multiple
through the medium of a switch v. When
this switeh touches the first contact, it sends
the current throngh the branch ', travers-
ing coils numbered 1, 2, and 8 in series, and
when the switeh is moved so that it also
touches the second contact the current flows
in parallel through the two branches, trav-
ersing thus also the second branch w? in-
cluding coils 4, 5, and 6. Thus the heater
can be made to give two different degrees of
heat, and by a modification of the samme prin-
ciple three or more degrees can be given.
For electric cars and other uses where it is
desired to control alike the heat given out by
a series of heaters the successive heaters are
connected in the manner shown in Fig. 9, so
that each branch includes in series first three
coils (more or less) of the first heater, then
in series therewith the corresponding coils of

658,388

the second heater, and so on, so that oné
switch B controis the entire series of heaters.

Figs. 10 to 13 show the preferred construc-
tion of my electric heater adapted as a panel-
heater, to be placed in openings in the up-
rights or panels beneath the seats of elec-
tric cars and adapted for giving three degrees
of heat. The casing here consists of a front
plate G and a back plate or hood G/, fastened
to the front plate by screws threough lugs ]
at intervals and having two holesm m at its
back at each end for admitting the circuit-
wires. The front plate G is screwed to the
front of the panel, while the head G', con-
stituting the body of the casing, projects
through an opening therein. The front plate
G has grated openings n along its lower side
for admitting air to be heated and similar
openings 7n' along its upper side for the es-
cape of the heated air. In this heaterIhave
shown nine coils A A and supporting-rods
B B arranged in tiers of three each, with the
ends of the rods supported in opposite end
heads C' C', preferably of porcelain, the mid-
dle rod B' passing through the heads and
having nuts screwed on its threaded ends to
draw the heads together against the ends of
the other eight rods which are socketed in
theheads. The circuit connectionsareshown
diagrammatically in Fig. 14, two branch wires
" and w? entering the casing at one end and
leaving it at the other, the connectionsat one
end of the heater being shown in full lines
and those at the other end in dotted lines.
The head at the entering or positive end is
shown in Figs. 12 and 13, while that at the
leaving or negative end is shown in Fig. 11.
The entering wire w' enters on the inner side
of the right-hand head, Ifig. 13, and connects
with binding-post »,which passesthrough the
head, and the wire thence conneects across to
binding-post #', Fig. 12, and passes again
through the head and connects with one ter-
minalof the resistance-wire which wire, trav-
ersing the coils numbered 1, 2, and 3 in se-
ries, has its opposite terminal connected with
binding-post 7%, Fig. 11, to which the outgo-
ing circuit-wire is connected. Theincoming
wire w?, Fig. 12, connects to a binding-post
s, which leads through the head C, and at its
outer end is connected by a wire to a bind-
ing-post s', which passes through the head,
and at its inner sideis connected to the ends
of two resistant wires, one of whichtraverses
the coils numbered 4, 5, and 6 in Fig. 12
and the other of which traverses those num-
bered 7, 8, and 9, the opposite ends of both
wires being connected at the opposite head
to binding-post s*, to which the outgoing cir-
cuit-wire connects. With this arrangement
when one degree of heat is required the cur-
rent is passed through branch «' and trav-
verses the three upper coils. When two de-
grees of heat are required, it is passed only
through the lower branch w?® and traverses
the six lower coils. When the third degree
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of heat is required, the current is passed in
parallel through both branches, soasto trav-
erse all the coils. Thus for three degrees
of heat only two circuit branches are re-
quired leading from one switch through the
entire series of heaters in the manner
claimed inmy application, Serial No. 636,750,
filed March 10, 1897.

I will now describe some modifications of
the heating elements shown in Figs. 1 to 5.

Fig. 15 shows a construction in which the
rod B instead of being bent into a zigzag is
formed in acontinuous spiralcurve,the spiral
being of long pitch and short radius, so that
it but slightly deflects the coil A out of its
natural straight- direction. This construec-
tion differs from that first described in that
the coil is here continuously supported, as
shown, by four successive cross-sections in
Fig. 16.

Figs. 17 and 18 show two modified modes
of forming the rod with alternately opposite
projections d d', the coil being supported on
these projections in exactly the same manner
as in Fig. 2. In Fig. 17 the rod is straight
and has hamps formed upon its alternately
opposite sides. In Fig. 18 it is formed with
oppositely-directed short curves or humps.
Fig. 19 is a transverse section showing either
of these constructions. The projections or
humps in these figures may be directed only
on two diametrically opposite sides, accord-
ing to Fig. 19, or they may be directed in
other directions—as, for example, in four di-
rections-~giving the cross-section shown in
Fig. 20. .

Iigs. 21and 22show aconstruetion in which
the coil is supported on the rod at intervals,
but without necessarily distorting it out of
its naturalstraightdirection. Heretherod is
formed with disk-like projections or bunches
p at suitable intervals,—as, for example, by
threading tightly - fitting washers over the
rod—these projections being of a diameter
just sufficient to freely enter within the coil.
This construction has the disadvantage of
making prolonged contact with one or two
convolutions of the coil at each projection;
but between the projections the coil is freely
suspended, its own stiffness being relied npon
to support it without perceptible sagging.
The disadvantage of the prclonged contactin
the construction just described may be ob-
viated by partially cutting away the projec-
tion, as shown at p’ in Fig. 25.

Fig. 24 1s a further modification of the con-
struction shown in Fig. 21, in which instead
of enlarging the rod atintervals into contact
with the coil the coil is contracted at inter-
vals into contact with the rod. This hasthe
same disadvantage as in Fig. 21 that at the
points of contact the contact is continunous
tor the distance of one or two convolutions
of wire; but between these convolutions the
wire is coiled through the air free from con-
tact with its support.

None of the modifications shown in TFigs.
15 to 24, inclusive, is believed to be of equal
merit with the construction first deseribed.

I claim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:

1. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said eoil, said
coil and rod relatively conformed to make
contact only at intervals longitudinally of the
coil, the convolutions of the latter between
the contact-points being extended through
the air out of contact with the rod.

2. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said coil, said
rod formed with projections at intervals lon-
gitudinally thereof, adapted to malke contact
with the coil at sueh projections, the convo-
lutions of the coil between such contaect-
points being extended through the air outof
contact with the rod.

3. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said coil, said
coil distorted ont of its natural shape by the
rod, the rod being shaped to project beyond
the natural outline of repose of the coil toso
distort the coil, and making thereby tangen-
tial contact with the coil at its salient por-
tions. '

4. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said coil, said
coil distorted out of its natural shape by the
rod, the rod being shaped with mutually-op-
posed projections at intervals extending be-
yond the natural outline of repose of the coil,
to so distort the latter.

5. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said coil, said
coil distorted out of its natural shape by the
rod, the rod being formed with alternately
opposite projecting orsalient portions extend-
ing beyond the natural outline of repose of
the coil, to so distort the latter.

6. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said coil, said
coil distorted out of its natural shape by the
rod, the rod being of sinuous form with its
salient portions extending beyond the natu-
ral outline of repose of the coil, to so distor
the latter.

7. In an electric heater the combination
with a normally straight coil of resilient re-
sistant wire, of a supporting-rod therefor ex-
tended within it and formed with repeated
bends adapted to distort the coil sufficiently
out of its normal shape to cause it to cling
upon the rod.

8., In an electric heater the combination
with a normally straight coil of resilient re-
sistant wire, of a supporting-rod therefor ex-
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tended within it in generally straight diree-
tion and bent repeatedly back and forth to
form zigzag sinuosities 8o as to distort the
coil.

9. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within said coil, the rod
shaped to distort the coil out of its natural
shape, and the coil wound with its convolu-
tions of the degree of openness required in
the heater, and applied upon the rod without
longitudinalstress so that its convolutionsare
free from any tendency to vary their relative
spacing, to the effect set forth.

10. An electric heater comprising a coil of
resilient resistant wire combined with asup-
porting-rod extended insubstantially straight
direction within said coil, the coil wound with
its convolutions of the degree of openness re-
quired in the heater, and applied upon the
rod under stress laterally thereagainst to
malke firm contact therewith, but withouat lon-
gitudinal stress so that its convolutions are
free from any tendency to vary their relative
spacing, and the coil at the opposite ends of
the rod fastened to prevent longiiudinal dis-
placement upon the rod.

11. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended insubstantially straight
direction within said coil, the coil applied
upon the rod under stress latevally there-
against to make firm contact therewith and
cause the coil to cling upon the rod, and the
wire at the opposite ends of the coil fastened

upon the rod at the opposite ends thereof re-
spectively to prevent longitudinal displace-
ment.

12. An electric heater comprising a coil of
resilient resistant wire combined with a sup-
porting-rod extended within it, said coil and
rod relatively conformed to cause the coil to
cling upon the rod, the rod provided near its
opposite ends with shoulders for engaging the
wire, and the wire at the ends of the coil bent
into engagement with said shoulders to pre-
vent longitudinal displacement of the ends
of the coil upon the rod.

15. An electric heater comprising a coil of
resilient resistant wire, a supporting-rod, ex-
tended within the coil, the combined coil and
rod extended in substantially straight direc-
tion, the eoil and rod relatively-conformed to
cause the coil to cling upon the rod, the rod
passing through loops of the coil, and the wire
touching the rod only at intervalsand looped
through the air out of contact with the rod
between its touch points, combined with op-
posite end heads, the ends of the rod seated
in sockets in said heads, and means adapted
to prevent rotation of the rod, whereby rota-
tive displacement of the ¢oil is prevented.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

EDWARD E. GOLD.
Witnesses:
FrED WHITE,
ARTHUR C. FRASER.
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