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9 Claims. (CI. 18-12) 

This invention relates to an apparatus for in 
sulating electrical resistors. 
One of the main objects of the invention is to 

provide an apparatus which is well adapted for 
insulating electrical resistors of the character de 
scribed and which is chiefly characterized by its 
adaptability for extruding the insulating material 
or insulation forming material about a resistor 
thus forming a resistor element in which the 
material Surrounding the resistor is highly re 
fractory, dense and impervious to air and outside 
agents and also comparatively infusible. 
Another object of the invention is to provide 

an apparatus of the character described which 
is efficient and dependable in operation and com 
prises comparatively few parts. 
A further object of the invention is to provide 

an apparatus for forming electrical resistors 
which consists essentially of an extrusion device 
adapted to extrude a material about a resistor. 
Another object of the invention is to provide an 

apparatus of the character described which is 

25 

30 

well adapted for insulating electrical resistors of 
different shapes and sizes which may be either 
straight or convoluted, hollow or solid and 
sheathed or unsheathed. , . . . 
A further object of the invention is to provide 

an apparatus for insulating electrical resistors 
which is capable of forming a resistor element 
which will withstand a maximum amount of 
energy input per cubic inch of element displace 
ment without injury to itself. 

35 

Another object of the invention is to provide an 
apparatus of the character described which em 
bodies a mold into which may be inserted the 
sheath for enclosing the unit, and means for ex 
truding an insulation forming material into the 
mold and about the resistor under pressure. 
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A still further object of the invention is to 
provide an apparatus of the character described 
which is provided with means for positioning a 
form or core on which a resistor is secured and 
means for extruding insulation forming mate 
rial about the form or core and around the re 
sistor thus forming a resistor unit in a single 
operation. 

Heretofore, electrical heating units of the gen 
eral character herein referred to have been 
formed by supporting a resistor on a suitable form 
or core or in a sheath and then compacting com 
paratively dry material around the resistor or 
pouring a semi-fluid material for insulating the 
resistor. These methods while very tedious, are 
satisfactory for certain types of heating units; 
but where a heating unit is desired which will 

produce a great amount of heat in a short time, or 
where a heating unit is desired which will occupy 
a very little space and yet produce a great amount 
of heat, the apparatus herein described has, be 
cause of its efficacy in effectively insulating a 60 
highly condensed resistor, been found most satis 
factory and efficient. With the apparatus herein 
described, we are able to produce a heating unit 
which will rate as high as 250 watts per cubic 
inch of element displacement. Moreover, the re- 65 
fractory material is more penetrative, homo 
geneous and compact and for this reason the 
coils or convolutions of the resistor may be posi 
tioned closer together than has heretofore been 
possible. The apparatus herein disclosed also 70 
enables us to reduce materially the number of 
operations necessary for forming the heating 
unit, and is therefore well adapted for the quan 
tity production of heating units of uniform qual 
ity and at comparatively low cost. Moreover, the 75 
apparatus is relatively inexpensive and consists 
of comparatively few parts and may be made 
semi-automatic in operation thus reducing ma 
terially the manual labor necessary. 
Further and more limited objects of the in- 80 

vention will appear, as the description proceeds 
and by reference to the accompanying drawings 
in which Fig. 1 is a view in side elevation illustrat 
ing the preferred embodiment of my invention; 
Fig. 2 is a view in front elevation of the apparatus 85 
disclosed in Fig. 1; Fig. 3 is a view similar to Fig. 
2 with the parts in a different position; Fig. 4 is 
a view partly in vertical section and partly in 
front elevation disclosing the means for ejecting 
or extruding the refractory material into the 90 
mold; Fig. 5 is a horizontal Sectional view on the 
line 5-5 of Fig. 4; Fig. 6 is a fragmentary vertical 
sectional view illustrating the mold and the 
means for positioning the form or core therein; 
Fig. 7 is a view partly in vertical section and part- 95 
ly in elevation illustrating the mechanism for 
lifting the mold; Fig. 8 is a horizontal sectional 
view on the line 8-8 of Fig. - Fig. 9 is a frag 
mentary sectional view illustrating a slightly 
modified form of apparatus for forming a heat-l 
ing unit having a hollow form or core; Fig. 10 is 
a fragmentary sectional view illustrating a slight 
ly modified form of apparatus for forming a heat 
ing unit having a solid form or core; Fig. 11 is a 
top plan view of the die through which the insu- 0 
lating material is extruded and Fig. 12 is a detail 
view in side elevation of the die. 
The apparatus herein disclosed is chiefly char 

acterized by its adaptability to the end filling of 
electrical resistance heating units by extruding 0 



2 
the refractory insulating material around and 
about the resistor. 
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Referring now to the drawings, the apparatus 
consists essentially of a press having a base por 
tion i and a top or head portion 2. Secured to 
the base portion 1 and extending upwardly there 
from is a tubular member or sleeve 3 in which are 
provided vertically extending slots 4 and 5. Slid 
ably arranged within the sleeve 3 is an interiorly 
threaded sleeve 38. Threadedly secured within 
the upper portion of the inner sleeve 3a is a pin 6 
having a reduced upper end 7 over which fits a 
base block 8. Journaled in the lower end of the 
sleeve 3 and projecting outwardly on opposite 
sides thereof is a pin 9 which is journaled in bear 
ings 10 and 11. Non-rotatably secured on the 
opposite ends of the pin. 9 and exteriorly of the 
sleeve 3 are a pair of collars or sleeves 12 and 13 
to which are rigidly secured a pair of upwardly 
extending links 14 and 15 to the upper ends of 
which are pivotally connected a pair of links 16 
and i7. The upper ends of the links 16 and it 
are connected with the inner sleeve 38 by means 
of bolts 18 and 9 and bushings 88 and 98. 
Rigidly connecting the opposite ends of the links 
14 and 15 is a yoke 20 which extends around the 
sleeve 3 as shown most clearly in Figs. 1, 2 and 3 
and to which is rigidly connected an operatingle 
ver 21 having a handle 22. By operating the 
handle 21 the sleeve 3 may be raised and lowered 
within the sleeve 3. The links 14, 15 and 16, 17 
are arranged to produce a toggle action which 
1ocks the sleeve in the raised position when the 
parts are moved to the position shown in Fig. 3. 
The base block 8 is preferably annular in shape 

and provided with an overhanging peripheral 
portion having openings therein. Secured over 
the base block 8 is an annular ring 23 which is 
preferably formed of rubber, or some like ma 
terial. Resting on the annular ring 23 is a collet 
24 which is secured to block 8 by bolts 25. The 
collet 24 is preferably annular in shape and pro 
vided With a central depression adapted to re 
ceive therein a mold 26 which also has a circular 
depression therein. The mold 26 is provided with 
an overhanging peripheral portion 27 which rests 
On the top edge of the collet 24 as shown most 
clearly in Fig. 6. 
The upper portion of the press is shaped to pro 

vide a pair of parallel extensions 28 defining a 
somewhat U-shaped recess or cavity. The ex 
tensions 28 are provided with openings adjacent 
their outer ends over which are secured a pair of 
standards 29 and 30 and on which is mounted a 
cylinder 31 having oppositely disposed apertured 
peripheral flanges 31 and 31b. The cylinder 31 
is secured on the standards 29, 30 by means of 
bolts 33 and 34 and suitable nuts and washers 35, 
36 and 37,38. The cylinder 31 is adapted to con 
tain a mass of extrudible insulation forming ma 
terial and is adapted to be pivoted about the bolt 
33, to the position shown in dotted lines in Fig. 1 
whereby to permit falling of the same. Fitting 
within the cylinder 31 is a piston 39 from which 
extends a piston rod 40 which extends through 
an opening in the overhanging portion of the 
head 2. The upper end of the piston rod 40 ter 
minates in a rack 41: Pivotally mounted on the 
head of the press is an operating lever 42 to one 
end of which is secured a weight 43 and to 
the opposite end of which is secured a handle 
44. This operating lever includes a gear which 
engages the rack 41 and operates the piston 39. 

1,924,474 
By pulling downwardly on the handle 44, the 
piston may be forced into the cylinder 31. 
The interior of the cylinder 31 tapers inward 

ly at its lower end, as shown most clearly in Fig. 
4 and terminates in an opening 46. Positioned 
over the opening 46 is a die 47 having a plurality 
of openings 48 therein. The die 47 is provided 

80 

With a circular shoulder which fits. into an annu- . 
lar recess provided about the opening 46. Dis 
posed below the die. 47 is a nozzle 49 which en 
gages the lower face of the die 47 and is clamped 
against the lower end of the cylinder by means of . 
bolts 50 and 51 which extend through an aper 
tured clamping ring 52 having openings 53 and 
54 therein. The openings 53 and 54 are con 
siderably larger than bolts 50 and 51 and secured 
over the bolts 50 and 51 are washers 55, 56 which 
engage the lower face of the clamping ring 52. 
By slightly loosening the bolts 50 and 51, the 
washers 55 and 56 may be removed and the clamp 
ing ring 52 and nozzle 49 removed and replaced. 
Concentrically arranged within the nozzle 49 and 
threadedly secured to the die 47 and extending 
downwardly therefrom is an annular sleeve or 
collar 57. Extending axially of the sleeve 57 is 
a bore 58 which connects with a groove 59 pro 
vided in the upper end of the sleeve. Extending 
radially of the die 47 is a bore 60 which communi 
cates With the bore 59, the purpose of which will 
hereinafter appear. The nozzle 49 and the sleeve 
57 project downwardly between the extensions 28 

95 

O 

.05 

and are disposed in axial alignment with the 
inold 26. 
We will now describe the operation of the ap 

paratus when used in insulating resistor, elements 
of the cartridge or sheathed type.. We first pro 
vide a metal sheath 61 which has an overhang 
ing peripheral portion 62 and an annular up 
Standing portion 63. The sheath also is provided 
With a bolt 64 which is centrally positioned there 
in and is threaded at its upper end. Secured over 

15 

the bolt 64 is a form or core 65 formed of suit- . 
able material and on which is wound a resistor 
66 which is partially embedded in grooves pro 
vided in the core, as shown most clearly in Fig. 
6. We place over the form or core 65 a guide 

20 

block 67 having a pair of parallel bores therein 
through which the upper ends of the resistor 66 
project. After the form or core has been placed 
Within the sheath, the sheath is placed within 
the mold 24 which has a suitably formed depres 
sion therein to receive the same. The parts then 
Occupy the position shown in Fig. 2. The handle 
22 is then operated to raise the mold 24 to the 
position shown in Fig. 3 whereupon the nozzle 
49 engages over the upper ends of the sheath and 
the sleeve 57 engages over the guide block 67 as 
shown in Fig. 6. The handle 44 is then depressed 
to actuate the piston to extrude the insulation 
forming material through the bores 48 opening 
in the die 47 and thence downwardly about the 
Sleeve 5 and nozzle 49 into the sheath. The ma 
terial is extruded into the sheath about and 
around the resistor until the sheath is filled. The 
extruded material will pass down and over the 
resistor and fill the space between the resistor 
and the side walls of the cartridge or sheath. 
When this space has been substantially filled, the 
resistance and pressure being continued, hydro 
static pressure Will develop Within the cartridge 

125 
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and force the mobile material about and around 
the ends of the core and resistol and also in be 
tween the convolutions of the resistor. When 
the larger spaces are completely filled, the hydro 
static pressure will increase and the mobile ma-. 150 
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1,924,474 
terial will intrude within and around the resistor 
coils. Continued pressure will cause the material 
to be firmly compacted within the shell or car 
tridge. The air within the sheath will escape 
through the bores in the guide block or other 
incidental vents and thence into the sleeve 57 
and bores 58,59 and 60. If the pressure is con 
tinued sufficiently long, the most viscous mate 
rial will also find its way about the resistor termi 
nals. After the sheath has been completely filled 
under the desired pressure, the pressure will be 
relieved and the mold and nozzle separated by 
means of a handle 22 and the shell or cartridge 
removed. 
In Fig. 9 there is disclosed a slightly modified 

form of our invention which is adapted for form 
ing sheathed heating units having a hollow form 
or core. In this form of invention the mold 26 
is replaced by a mold 26. The guide block 67 
is also replaced by a guide block 67 which has 
a central projection 67b thereon which co 
operates with a projection 61 in the bottom Óf 
the sheath 61 to center the form or core within 
the mold. 
In Fig. 10 we have disclosed another slightly 

modified form of apparatus which is especially 
adapted for forming unsheathed heating units 
having a solid form or core. In this form of 
the apparatus, the mold 26 is removed and re 
placed by mold 260 having an annular upstand 
ing portion 26d adapted to engage in the annular 
recess in the nozzle 49. The guide block 67 is 
also replaced by a guide block 67 having a pro 
jection 67d thereon. Arranged within the lower 
end of the mold is a piston 68 having a central 
projection 69 thereon which cooperates with the 
projection 67d to center the-form or core within 
the mold. The piston also has a stem or projec 
tion 70 thereon which projects through an open 
ing in the lower end of the mold and serves to 
facilitate the removal of the finished article. 

In the specification and claims we have used 
the expressions “insulating material' or “insula 
tion forming material'. By these expressions we 
mean to include any material which is already an 
electrical insulator when extruded about the re 
sistor, such as zirconium silicate, aluminum 
oxide or magnesium oxide in comminuted or pull 
verulent form admixed with a substance for con 
tributing mobility; or a material such as metallic 
magnesium preferably in comminuted or pow 
dered form for facilitating extrusion, and subse 
quent treatment for changing it into a material 
having electrical insulating properties Such as 
referred to in a copending application of Edwin 
L. Wiegand, Serial No. 428665, filed February 15, 
930. 
In certain of the claims 

used in its broad sense to include any kind of 
receptacle which may or may not form a part of 
the finished heating element. 

It will now be clear that we have provided an 
apparatus which will accomplish the objects of 
the invention as hereinbefore stated. Warious 
changes may be made in the details of construc 
tion and arrangement of parts without departing 
from the spirit of our invention. For example, 
the nozzle 49 and sleeve 57 may be modified SO 
as to be suitable for insulating different shaped 
resistor elements which may be either sheathed 
or unsheathed. The details of the specific appa 
ratus for operating the piston and for lifting the 
mold may also be modified if desired. The emi 
bodiment of the invention herein disclosed is. 
therefore merely illustrative and is not to be 

the term “mold” is 

considered in a limiting sense, as the invention 
is limited only in accordance with the scope of 
the appended claims. 

Having thus described our invention, what we 
claim is: 

1. An apparatus for insulating electrical re 
Sistors comprising a mold adapted to receive a 
form having a resistor positioned thereon, means 
for extruding insulating material and cooperat 
ing means disposed between said mold and ex 
trusion device for conducting insulating mate 
rial into said mold for venting the same. 

2. An apparatus for insulating electrical re 
sistors comprising a base member, a mold 
adapted to receive therein a form having a re 
sistor positioning means thereon, a container 
adapted to contain a mass of insulation forming 
material, and means for forcing said material 
therefrom into said mold, said container having 
a nozzle thereon adapted to engage with said 
mold, means detachably securing said nozzle in 
place and means venting the said mold through 
Said nozzle. - 

3. An apparatus for insulating electrical re 
Sistors comprising a base member, a mold 
adapted to receive therein a form having re 
sistor positioning means thereon, a container 
adapted to contain a mass of insulation forming 
material, means for forcing said material there 
from into said mold, said container having a 
nozzle thereon adapted for connection with said 
mold, said nozzle including means for closing said 
mold and means for venting the mold to the at 
mosphere through the nozzle during the filling 
operation. 

4. An apparatus for insulating electrical re 
sistors comprising a mold adapted to receive 
thereon a sheath containing a resistor, and means 
for extruding into said sheath and about said re 
sistor a mass of insulating material, said means 
including a nozzle and means for venting said 
sheath through said nozzle during the filling 
operation. 

5. An apparatus for insulating electrical re 
sistors comprising a mold adapted to receive 
therein a sheath having a resistor affixed there 
in in diverse planes, means for filling said sheath 
by extruding thereinto and about said resistor a 
quantity of insulating material, said means 'in 
cluding a container adapted to contain a quan 
tity of the insulating material, and a nozzle hav 
ing. One end connected with said container and 
its opposite end adapted for connection with said 
sheath whereby the refractory material may be 
forced into said sheath, and means venting said 
sheath through said nozzle. wn 

6. An apparatus for insulating electrical re 
sistors comprising a mold adapted to receive 
therein a sheath having a core positioned there 
in and on which a resistor is affixed in diverse 
planes, means for filling said sheath by extrud 
ing thereinto and about said resistor a quantity 
of insulating material, said means including a 
plunger, a container adapted to contain a quan 
tity of insulation forming material and adjust 
ably mounted so as to be moved into alignment 
with said plunger, a nozzle having one end con 
nected with said container and an orifice adapted 
for connection with said sheath whereby the 
material may be forced into said sheath, said 
nozzle including means for engaging said sheath 
and holding the same in place, and means for 
venting said sheath to the atmosphere through 
said nozzle during the filling operation. 

7. An apparatus fnir forming electrical resistor 
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4. 

heating elements comprising a mold adapted to 
receive and Support a resistor therein, means for 
extruding insulating material into said mold and 
about a resistor positioned therein, said means 
including a nozzle adapted to engage and close 
Said mold, a member carried by said nozzle and 
adapted to receive the projecting ends of said 
resistor, and means for venting said mold through 
said member. 

8. An apparatus for forming electrical resistor 
heating elements comprising a mold adapted to 
receive and support a resistor therein, means for 
extruding insulating material into said mold and 
about a resistor positioned therein, said means 
including a nozzle adapted to engage and close 
Said mold, a member carried by said nozzle and 
adapted to receive the projecting ends of said re 

1,924,474 

Sistor, and means for venting said mold through 
said nozzle during the filling operation. 

9. An apparatus for insulating electrical re 
sistors comprising a base member, a mold. 80 
adapted to receive therein a form having a re- . 
sistor positioned thereon, a container adapted to 
contain a mass of insulation forming material, 
means for forcing said material therefrom into 
Said mold, Said container having a nozzle there 
On adapted for connection with said mold, means . . 
adjustably Securing Said container in place 
whereby to permit filling thereof without re 
moval, said nozzle depending from Said container 
and adapted to engage and position said form, 
and means for Venting Said mold through said 
nozzle. 

EDWIN L, WIEGAND. 
ALBERT P. WIEGAND. 
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