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To all thout it may concern: . 
le it, kiwi la We, Wii.1, A M A. RANK iN 

it lic W 1,1,\ is M. A 1: Wiii, oil citizens of 
to it el States of \thetic'; ... and residents 
of its hillson, in the cotty of Reno and 
State of Ivansas, have is entel certain it w 
aid tist'fill uprovements in Electric leat 
ei's, of which the following is a specification. 
This invention relates to certain new and 

ise fill in provements in electric heater's and, 
at lough we have chosen to illustrate the 
same as enboclied in an electrically heated 
sad iro, it is to be understood that the fea 
tires of the invention soon to be described 
are capalle of enhodinent in a variety of 
types of electrically leated apparatus otler 
than sac irous. annong which 10ty be men 
tioned sole ring irons. branding irons, stoves, 
gridles, laundry machinery and the like. 

I le let (fire in the construction of electric 
ally heated devices it has been customary to 
i) take the heating eleet separate from the 
tle Vice to be heated, andlel is contact there 
wit. It this form, part of the resistance 
not licing in intinate contact with the device 
to be hitted. is liable to lecome overheated 
as tie heat fro those parts has to be car 
lied away by transmission through the parts 
that are in contact or loy radiation, thus some 
parts of the resistance are ovel'leated and the 
life of the element materially sloitened. 
The invention has for its objects among 

other's to so a '1'age the resistance that i 
parts of the conductor ale in intimate con 
tact with the part tile heated, for the pur 
pose of sering the 'hid transmission of 
heat to the bols to be jicated. whereby econ 
only ill citri'' at constitution, is secured and tic' (lige' (f overheating the resistance is 
(iiii tek. 

., fit their lic't of this invention is to so 
in '': lire, the 'i' sisti c't in the slots, that su 
t' (lix is lot fonies arolias the metal to be 
heat ('il, thereby eliminating induction or 
it gnetic lag. We endeavor to do this by 
placing the resistanic elements in grooves 
oi' slots. While it is best to have these slots 
(li'ectly in the levice, the fice of which is to 

In lay be in a plate laving a surface adapted 
to e l'oight into intimate contact with the 
to vic' to be heates. 

Tilt' 'esistance elements are fore of an 
elect I'it': 'indicting material, preferally 

Specification of Letters Patent. Patented Oct. 5, 1909. 
1908, Serial No. 459,214. 

oue of ligh resistance. They are of a furia 
wherely we get a log path of travel for tile 
t" it'ent, it we are thus enale: t use a 
t' oil lict or of great carrying capacity in a 
s' oil act space. The way in which we have 
(') intell plated making the resistance eene its 
is in the for 1 of a zig-zag grict or a flat tellet 
li elix or wire formed in a zig-zag maine', as 
shown in the attacled drawings. 
We do not intend to limit ourselves to the 

exact form shown in the attached drawings, 
lot desire to use that one of the founs of re 
sistance, entioned above, as will best adapt 
itself to the particular device leing made. 
Neither do we intend to lini ol 'selves to 
the exact for of slots sh;)wn. Where plac 
tical, they may be molded it o' a cliei, 
or, in certail devices, as for example, a ves 
sel in whiclh to heat fluids, a sheet of neal 
may be formed up leaving slots on one sile 
to receive the resistance and grooves in the 
other side forming a large are: for the con 
tact of the fluid, thus carrying the heat it way rapidly. 
Other oljects and advantages of the in 

vention will hereinafter appear and the novel 
features thereof will be particularly pointed 
out in the appended claims. 
The invention is clearly illustrated in the 

accompanying drawings, which, with the 
nunnerals of reference marked thereo. for in 
a part of this specification, and in which 

Figure 1 is a perspective view of a sad 
iron embodying our improvement. Fig. 2 
is a top plan with the cover renoved. Fig. 
3 is a substantially central longitudinal sec 
tion through the completed ino) with a lor 
tion broken away, the section being taken 
on the line 3-3 of Fig. 2. Fig. 4 is an ent 
elevation. IFig. 5 is a detail of one of the 
forials of zig-zag grids that we may employ. 
We aim furtler to combine the resistance 

with the body to be heated in an improved 
nanner whereby great efficiency is secured 
with a minimum expenditure of current. 

Like numerals of reference indicate like 
parts throughout the several views. 

Referring to the drawings, 1 designates 
the body portion or botton of the device, of 
whatever nature it may be, in this instance 
shown as the bottom portion of a sad iron, 
lhaving an integral raised portion 2, in which 
raisld portion are a litrality of slots 3 
adapted to receive the resistance element, 
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which, in this instance, we have chosen to 
show in the form of a zig-zag grid 4, being 
a flattened helix or wire formed in a zig-zag 
manner, as shown best in Fig. 3, the said 
grid being insulated from the walls of the 
slots by suitable insulating material 5. 
Where two layers of the resistance are placed 
in the same slot, they are insulated from 
each other by the insulation 6, as seen clearly 
in Fig. 4. In Fig.2 the resistance element 
is shown as with the breaks omitted. The 
bottom or body portion 1, in this instance, is 
shown as provided with a screw-threaded 
opening 7 which is adapted to receive a 
screw 8 having a head 9, said screw being 
passed through the cover 10 and through the 
raised portion 2 and engaging said opening 
to secure the cover fixedly in position to al 
low of its ready removal when desired. This 
cover is chambered upon its under side, as 
seen at 11, to receive the raised portion 2 of 
the body 1 and is separated from the latter 
by means of suitable non-heat conducting 
material 12, as seen clearly in Fig. 3. 

13 and 14 are supports secured to the cover 
10 by suitable means, as the screws 15, the 
upper ends of these EE having the por 
tions 16 which are parall 
handle 18, the screw rod 19 serving to hold 
the handle and the said parallel portions of 
the supports in position, as seen clearly in 
Fig. 3. t 
In assembling the parts, the resistance ele 

ment 4, together with the proper insulations 
5 and 6, is embedded in the slots 3. One end 
of the resistance element is connected to the 
terminal 20 and the other end is secured to 
a like terminal 21 in the usual manner. 
These terminals are insulated from the cover 
by suitable insulating wisher 22, as seen best 
in Fig. 3. 

In use, the electrical connections being 
made with the terminals in the usual man 
ner, the current passes through the resist 
ance 4, and the heat thus generated is ab 
sorbed by the bottom or body portion 1 as 
fast as generated, therefore the resistance 
material cannot be heated to a greater de 
f than the device to be heated and the 
ife of the device is therefore materially 
lengthened. It will be observed that, by the 
arrangement above described, in which the 
resistance element is formed 'of an electric 
conducting material of a high resistance and 
of a zig-zag form, that we obtain a long 
ath of travel for the current and thus are 

to use a conductor of great carrying 
thpacity in a small 3R; space which in many forms of electrically heated devices is 
host essential. , 
From the above it will be seen that we thave devised a simple, cheap yet durable 

and efficient electric heater, and, while the 
structural embodiment of the invention, as 

el to each other and . 
received within recesses 17 in the ends of a 

30 

hereinbefore described, is what we at the 
present time consider preferable, it is evi 
dent that the same is subject to changes, 
variations and modifications without de 
parting from the spirit of the invention or sacrificing any of its advantages. We there 
fore do not intend to restrict ourselves to 
the exact details, proportions of parts or 
other mechanical E. but reserve the 
right to nake such changes, variations and 
modifications as come properly within the 
scope of the protection prayed, as stated in 
the appended claims. 

It is evident that the zig-zag grid may be 
of different form; for instance in Fig. 5 we 
have shown one form 4' which consists of a 
thin strip, or ribbon slotted or slitted on al 
ternate sides so as to produce a long path of 
travel for the current; hence where in the 
following claims we refer to a zig-zag grid 
we wish to be understood as covering all 
different forms of grid of such nature where 
such increased path for the current is pro 
vided. 
"What is claimed as new is:- 
1. In a device of the character described, 

a body formed upon one side with an acting 
face and upon the opposite side with an in 
tegral raised portion with a series of slots 
fo1'ned therein, and a resistance element or 
elements in said slots and composed of a 
high resistance material of zig-zag form. 

2. In a device of the character described, 
a body formed upon one side with an acting 
face and upon the opposite side with an in 
tegral raised portion with a series of slots 
formed therein, and a resistance element or 
elements in said slots and composed of a 
ribbon of resistance material, slotted on al 
ternate, sides to provide a relatively long 
path of travel for the current. 
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3. In an electro-heated E. the coin 
bination of a metal plate formed upon one 
side with an acting face and upon the oppo 
site side with an integral raised portion hav 
ing a series, of slots, a resistance insulated 
from and embedded in said slots and ar 
ranged to readily radiate the heat generated 
to the metal plate. 

4. A resistance unit comprising a metal 
late formed upon one side with an actin 
E. and upon the opposite side with an in 
tegral raised portion E. a series of slots 
and adapted to be held in close contact with 
the device to be heated, and a resistance em 
bedded in and insulated from said slots. 

5. A resistange unit comprising a metal 
plate formed R one side with an acting 
ace and upon the E. side with an in tegral raised portion having a series of slots, 
a resistance element insulated from and ar. 
ranged in said slots, no helix being formed 
on. f metal to be heated. 

6. In an electric heater, a body formed on 
one side with an acting face and on the op 
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posite side with an integral raised portion 
having a nultiplicity of slots, and a resist 
ance element in the form of a zig-zag grid 
disposed in said slots and suitably insulated 

5 therefrom, and a coyer having a depending 
flanged portion secured over the raised por 
tion of the body, 

7. In an electric heater, a body formed on 
one side with an acting face and on the op 

0 E. side with an integral raised portion aving a multiplicity of slots, a resistance 
element in the form of a zig-zag grid dis posed in said slots and suitably insulated 
therefrom, a cover having a chambered por 

15 tion to receive the raised portion of the 
body, non-heat conducting material separat 
ing said raised portion and cover, terminals 
having their inner ends embedded in said 
material with an end of the resistance ele 

20 ment secured to each, and means for de 
tachably securing the cover to the body por 
tion. 

8. In an electric heater, a body formed on 
one side with an acting face and on the op 

25 posite side with an integral raised portion 

3. 

with a multiplicity of slots and a zig-zag 
grid disposed in said slots, with two layers 
in each slot, said layers being insulated from 
each other and from the walls of the slots. 
- 9. In an electric heater, a body formed on 
one side with an acting face and on the op 
posite side with an integral raised portion 
with a multiplicity of slots, a zig-zag grid 
disposed in said slots, with two layers in 
each slot, said layers being insulated from 
each other and from the walls of the slots, a 
chanbered cover receiving said raised por 
tion, a non-heat conducting material sepa 
rating said raised portion and cover, means 
detachably securing the cover to the body 
portion, and terminals carried by the cover 
and insulated therefronn. 
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Signed by us at Hutchinson, Kansas, this 
17th day of October 1908. 

WILLIAM A. RANKIN. 
WILLARD M. HARWOOD. 

Witnesses: 
H. J. Moss, 
C. M. WILLIAMs. 


