
J, I AYER 
HELICAL, HEATER FOR TUBES, &c, 
APPLICATION FILED NOv. 25, 1910. 

995,051. Patented June 13, 1911. 

/ 
- 

2. 

- | | I H 

API? i | BB. If E\ , /Sel |s g AAE) : | AAEAE; 

/ 

(66-67 geese,6; Z7 vez o (or 1. 
C. AC feela- 7cz772es Z. -77-ye 27 
4.a.a 4-we& * 6%.4 

O7 7 Cey 

  



5 

3 G 

3 

if A FijiFi" fr; if A^Yi PATENT OF li CR im- - - arra 

JAVIES I. A.Y.E.R., Qi. CAWIBRIDCE, IIL&SSAcHUSETTS, ASSIGNOR. To SIVIPLEX ELECTRIC 

FIE.C.A.T. HEATER FOR, UBES, &c, 

Specification of Lettel's Eatent. statested St. Bae i3, 9;i. 
application fied November 25, 1910. Serial No. 594,229. 

To all uphon ii inay concern: 
Be it known that I, JAMES I. AYER, a cit 

izen of the United States, residing at Can 
bridge, in the county of fiddlesex and State 
of assachusetts, have invented an im 
provement in Helical featers for iubes, &c., 
of which the following description, in con 
nection with the accompanying drawings, is 
a specification, like lette's on the drawings 
representing like parts. 
This investin relates to an arrangement 

{}i insulation for spiral conductors used in 
tuise or like heatei's, whereby the conductor 
is is dated from its containing tribe, and 
the adjacent tuirns of the spiral from each 
totle'. 

Sii'al heating coils for use within tubes 
have heretofore been made by covering the 
resistance conductor of the spiral or lining 
the inside of il; 
of insulating islaterial, but this is subject, 
to the objection that it serioisly interferes 
with the fi'ee coil diction of heat from the 
Seti '{{ { } the Wills of tie title. 
The novel construction of the present in 

veition in it, {}inly pei'i its i ladiatio 
with it is iniers :::it: ct of icting in 

iii., it; t it "ther provides free 
fit; cil irrents aid in 
: "ciatic; etween the 
3 aid the heater, theire 

'is a tenpei'at lie in all paris 
h (if the device; this permits 

i} of leates of like size: vyi 
g capacity than ii) tie 6::: 

ethods, for the reison th: i. it 

Y. 
5 it 

cate; heat - - - 

pi'evisis : 
the consii'ictions is rol 
of it: coincii: ; ; ; (; 
tein pe'a tire in the 
if free codific i?: 
was fossile. 
The g 

ity 

: ind coil vection of heat. 

tie in '72: 
tli: i & C 

iii. 
is 

{:}}, {}aying iri, Virgs 
sing of tie detai is of 

i. slic: Ys in side trievation 
form of heater, a portion of 

this for in, Eig 
the preferred 

the it be, or both, with layers 

protei' 0s 
parallel relation withoti, necessity for any 

an inclosing tube being shown broken away; 
Fig. 2 is a perspective view; and Fig. 3 is 
an cind view thereof. 
A series of sheets or plates 1 of mica, this 

typifying any suitable insulating material, 
is produced of a proper form to fit the in 
closing tube 2, usually as disks, with a series 
of cut out portions 3 about the periphery 
thereof, thus leaving a corresponding Series 
of lobes or projections 4 spaced apart a 'ould 

| the disk. The resistance element is shown 
in this form as a spiral wire 5, this typify 
ing a resistance element which may be either 
wire or ribbon or any other convenient, form. 
\s show, the 'esistance conductor, start 
ing from the front of one lobe as at (, passes 
behind the second lobe at and in front of 
the third lobe of the same disk as at 8, thence 
in front of the first lobe of the next disk 
as at 9, which is in a linennent directly be 
hind tie lobe 3; illence it passes behind the 
second cine of the second disk, wiich it will 
be understood is likewise directly behind 
and in a linement with the lobe 7, and in 
front of the third ole of the second disk, 
as ai (), in a similar manner the Wire is 
it if 'twistie act the Ecles if the successive 
disks, passing in front of and behind alter 
late lobes, this causing Said lobes to con 

st it lie an effective islilation between adja 
cent tulis. It is likewise apparent, that the 
intertwined arrangeinent of the disk lobes 
in the coil will hold tie Seyer'ai disks in 

iti{n i) { } {: coil and i: ; liform 

i. (c. (i' hair i. 
yed in tihis form 
'eturn conductor, 
of the coil at 12, 

S can be applied 
ii. The disks 1 

ties enough so that the 
be reis) will be spaced some 

J:0} in the 334 is of tie lobes 
i {{}ve: eit neiii! is tie 2 when 
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be bent to a circular, spiral or any other 
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 insulating 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 
its 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 regular 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 
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 being merely 
minor changes that can obviously be carried 
out without departing from the spirit of 
the invention. . . 

Having described my invention, what I 
claim as 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 
element, 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 
from 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: 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 piate 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 Said 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 pass 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 perimit 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. 

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 continuous resistance spiral, insulating 
plates, held in fixed, operative position by 
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engagement with the turns of said spiral, name to this specification, in the presence of 
each E. having dify Riata. two subscribing witnesses. tween different turns, said plates extending TN 
peripherally beyond the EE of the spiral, JAMES . AYER. 

5 and an inclosing heat conductive tube fitted Witnesses: - 
Over said plates. . DORA A. PROCTOR, 
In testimony whereof, I have signed my ELIZABETH M. CoNLIN. 


