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To a L whom i may conearn:

Be it known that T, Jaoms I Aver, a cit-
izen of the United States, ’cwhnu ‘11 Can-
bridge, in the county of ‘Im lesex and State
of hhss‘uhvvoﬂs. hav invented an Im-
provement in Helical Heaters for Tubes, &e.,
of which the following ’T(’b(‘l‘lphf"] in con-
nu‘tmn vith the accompanying drawings, is

specification, like letters on the drawings
}(}P) esenting ik e parts.

"Thig ention relat e% te an arrangement
of insulation for spival conductors used in
tube or like h tenters, whereby the conductor
1s insulated from its containing tube, and
the adjacent turns of the spiral from each
other,

Spiral heating coils for nse "vitbiﬂ tubes
have herefofore been made by co the
vesistance (\mmwim of the U)J'Jl or luing
1 the i . or both, mtl ‘*uor
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an Inclosihg tube being shown broken away
Fig. 2 is a perspective view; and Fig. 3 is
an end view thereof,

A sevies of sheets or plates 1 of mica, this
typifying any suitable 1115111&11110 material,
is produced of a proper form to fit the in-
closing tube 2, umull as disks, with a serles
of cut out portions 8 about the per Wh@ 1y
thereot, thus leaving a cor ICSDOUdl series
of lobes or Dl‘O]PCthHb 4 spaced apart around
the disk. The resigtance clement is shown
in this form as a spiral wive 5, this ty mf\;
ing a resistance element which ma ¥ be etther
wire or ribbon or any other convenicn i form.
As shown, the resistance conductor, start-
ing from the front of one lobe as at 6, }mx%w
behind the second lobe at 7 and in front of
the third lIobe of the same disk as at 8, thence
in frent of the fixst lobe of the next disk
as at 9, wmcu is 1 alinemeént cmogdy be-
hind the Tobe 67 thence it passes behind the
second 1 oe of the second disk, which it will
be understood ds Tikewise mxedlv behind
and in ahmmcn \"uh the lobe 7, and in
front of the third lobe of ib_e second disk,
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be bent to a circular, spiral or any other
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desired form and there still be no possibility
of a short circuit between different portions
of the coil nor any appreciable approach
between adjacent portions thereof or of any
portion to the tube. There is thus provided
a construction wherein the insalating ele-
ments while insuring proper insulated re-
lation between the several parts of the coil
and between the coil and the tube, at the
same time in no way interfere with the
radiation of heat from the coil to the tube
or from the tube to the object to be heated,
while also permitting currents of air to pass
freely through the device, thus effecting
transfer of heat by convection as well as
conduction and radiation. ‘

It is to be understood that my invention in
ils broader aspect contemplates the con-
struction of the novel arrangement of in-
sulators or insulating means in the spiral,
designed for use in tubes or containers not
necessarily round. For instance, the tube or
container may be of square, elliptical, hexag-
onal, or other cross-section; in such case
the spiral resistance element or the insulat-
ing disks, or both, would preferably he
formed to follow the form of the walls of
the duct or channel, whatever shape its
cross-section might be, to lie as nearly par-
allel as possible therewith. Further, it is
obvious that while in the preferred con-
struction shown, round wire is employed,
formed into a vegular spiral, as the resist-
ance element, it is equally within the scope
of the invention with the necessary slight

. changes in the form of disk, to modify the
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form of the coil within wide limits, or to
change the cross-section of the resistance
element from a round to an angular wire or
ribbon or to any other shape which might
be found desirable, these bheing merely
minor changes that can obviously be carried
out without departing from the spirit of
the invention. o _

Having described my invention, what I
claim ds new and desire to secure by Letters
Patent is, .

1. An electric heater member comprising
a spiral resistance element, insulating plates
disposed between turns of said resistance
clement, and held in place thereby, said
plates projecting radially outward adjacent
the several turns of the resistance element
beyond the same, about the circumference
thereof to provide an insulating protector
around the periphery of the resistance ele-
ment and permit free transmission of heat
fromn said resistance element both-by radia-
tion and air convection.

2. An electric heater member comprising
a continuous spiral resistance element, in-
sulation disposed between turns of said re-

- sistance element and projecting radially be-
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yond the same adjacent the respective spiral
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turns, and a tube fitted to the periphery of
said- insulation, and held thereby in spaced
apart relation to said resistance element
whereby distribution of heat by air convec-
tion from said resistance element is per-
mitted.

3. An electric heater member, comprising
a continuous spiral resistance element, and
insulating plates having cut out portions
disposed between turns thereof, each turn
crossing a plate at its cut out portion.

4. An electric heater member, comprising
a continuous spiral resistance element, in-

sulating plates with cut out portions dis-

posed between turns thereof, and project-
ing from the periphery thereof, each coil
crossing a plate at a cut out portion thereof.

5. An electric heater member, comprising
a resistance coil, insulating plates having
spaced apart lobes projected between turns
of sald coil, said coil engaging alternate
lobes on opposite sides.

6. An electric heater member, comprising
a resistance coil, and insulating plates hav-
ing a series of lobes projected therethrough,
the coil engaging opposite sides of the al-
ternate lobes of each successive plate.

7. An electric heater member, comprising
a resistance coil, insulating plates disposed
between turns of the coil and constructed to
permit the coil to pags alternately from one
side to the other thereof at determinate
spaced apart points.

8. An electric heater member, comprising
a resistance coil, insulating disks having
cut out portions to form three equidistant
lobes projected between turns of said coil
and beyond the periphery thereof, the coil
passing on opposite sides of successive lobes.

9. An electric heater member, comprising
a resistance coil,, insulating disks having
portions cut out to form lobes projected be-
tween turns of said coil beyond the periph-
ery thereof, to permit the coil to pass alter-
nately from one side to the other of succes-
sive lobes, and a ‘conductive casing fitted
over said disks. ' :

10. An electric heater member, comprising
a resistance coil, insulating disks having
portions cut away to form equi-distantlobes,
and having the coil intertwined around
said lobes, said lobes projecting beyond the
coil, a return conductor rod connected to an
end of said coil extending through said
disks, and an inclosing heat conductive tube
fitted over said disks. o

11. An electric heater member comprising
a continuous resistance spiral, and insulat-
ing plates held in fixed operative position
by engagement with the turns of said spiral,
each plate having different portions between
different turns.

12. An electric heater member comprising
a_continnous resistance spiral, insulating
plates, held in fixed . operative position by

70

80

90

100

105

110

120



£95,051 2

engagement with the turns of sald spiral, | name to this specification, in the presence of
each }alaée having diﬂ’eéent portionsdbe- two subscribing witnesses,
tween different turns, said plates extending P
peripherally beyond {he turiljls of the spiral, , JAMES L AYER.
5 and an inclosing heat conductive tube fitted | Witnesses:
over said plates. ' Dora A. Procror
In testimony whereof, T have signed my Bryzapern M. CoNuin.



