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UNITED STATES PATENT OFFICE. 
CHESTER. H. THORDARSON, OF CHICAGO, ILLINOIs. 
METHOD OF MAKING INSULATING ELEMENTs. 

Specification of Letters Patent. Patented Feb. 3, 1920. 
Application filed March 20, 1915. Serial No. 15,929. 

To all whom, it may concern. 
Be it known that I, CHESTER H. THORDAR 

sON, a citizen of the United States, and a 
resident of Chicago, in the county of Cook 
and State of Illinois, have invented certain 
new and useful Improvements in Methods 
of Making Insulating Elements; and I do 
hereby declare that the following is a full, 
clear, and exact description thereof, refer 
ence being had to the accompanying draw 
ings, and to the characters of reference 
marked thereon, which form a part of this 
specification. . . . . . 
This invention relates to a novel method 

of making insulating elements composed of 
a plurality of superposed turns.or sheets of 
insulatin 
with a flowable insulating medium during 
the winding or laying on operation. Said 
insulating element may have the form of a 
tube to surround the magnetic circuit of an 
electro-magnetic device, as a transformer, 
or may be of flat form for general insulat 
ing, uses. The method herein, described is an improvement on the method disclosed in 

rior United States Letters Patent 
Number 1,220,377, dated March 27, 1917, and the improvements relate principally to 
means for driving out or expelling the air 
and water from the sheet material and the 
insulating medium so as to produce a dry 
and hard resultant product of uniform re 
sistance throughout to the passage of an 
electric current. 
The improvement in the method of mak 

ing such insulating elements consists, in 
part, in winding a sheet of suitable fibrous 
insulating material, as paper, into a tube in 
the presence of a high vacuum, the sheet of 
material being impregnated with a fluid 
insulating medium which subsequently har 
dens and which constitutes also a thin film 
between contiguous convolutions of the 
rolled sheet. The high vacuum has the 
effect of drawing the air and gases from the 
body of the sheet material and from the 
insulating compound, which avoids the for 
mation of bubbles in the walls of the tubes, 
thereby increasing the density and hard 
ness of the resultant product. 
As an additional means for driving the 

moisture and other foreign matter from the 
insulatihg sheet prior to the winding op 
eration, I may subject said sheet just before 
it is wound into the tube to the influence of 
an electro-static field produced between an 

material which are impregnated 

elongated electrode included in a high po 
tential circuit and a similar electrode in 
cluded in a portion of the machine which is 
grounded. Conveniently one of the elec 
trodes may consist of a metal roller about 
which the sheet is guided to the forming 

60 . 

tube between the insulating bath and the forming tube. . 
When the insulating element assumes the 

form of a flat sheet it may be made by slit 
ting or dividing the tube, thus formed be-, 
fore the insulating compound has hardened, 
and thereafter flattening the tube or sheet 
and applying pressure to press the layers to 
gether when the insulating compound har 
dens. . . . . 

In the drawings:- - - - - 

Figure 1 is a horizontal sectional view of 
a convenient form of machine for practising 
my novel method. 

Fig. 2 is a transverse section thereof. . 
Fig. 3 is an enlarged detail of the laying 

on or ironing roller and the electro-static 
electrodes. * . . . . . . Fig. 4 is a diagrammatic perspective of 
the essential parts of the tube forming 
mechanism, and also the circuit wiring to be 
hereinafter described. - . . . . 

Figs. 5 and 6 are diagrammatic illustra 
tions of slight variations of the method. 

Fig. 7 is a diagrammatic view showin 
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method of producing a flat form of insulat 
ing element. . . 
The tube winding mechanism is a power 90 

driven self contained machine which is lo-. 
cated within an air tight tank 10 which has 
connections through a suitable hose or pipe 
11 with a vacuum pump 12 or other source 
of low pressure whereby a high vacuum is 
maintained in the tank. As nearly a com 
plete vacuum as is practicable is desired. 
The tube winding mechanism comprises a 

95 

fixed frame, consisting of rigidly connected 
upright and horizontal members 14, 15, re 
spectively, of any suitable design, which is 
provided with wheels or rollers 16 which 
travel on tracks 17, 17 within the lower part 
of the tank 10. Said tank 10 is preferably 
circular in cross section and is provided at 
one end with a fixed wall 18 and at its other 
end with a removable wall 19. When said 
movable wall 19 is removed said winding 
mechanism may be run outwardly from said 
tank onto an extension track 20, indicated in 
Fig. 1, arranged in line with the tank rails 
17 so that free access may be had to the 
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1,829,815 
winding mechanism to remove a wound tube...bars 48. 49, respectively, which are attached 
therefrom or to replace the paper or other 
sheet roll thereon from which the tube is 
wound. - The tube may be wound upon any suit 
able mandrel 25 which may be made like the 
prior patent, the shaft 26 of said mandrel 

... O 

15 

being mounted in bearings 27 supported on 
the winding mechanism frame. , 28 desig: 
nates a rotative reel mounted in said frame. 
which receives a roll of sheet material that: 
is unwound therefrom to produce the insu-. 
lating tube. The sheet a is carried from the 
reel over a guide roller 29 rotatively mount 
ed at the top of the frame, thence down 
wardly into a receptacle 30 which contains 
the insulating compound in liquid state, be 
ing guided by rollers. 31, 32, within said re 

20 

25 

30 

ceptacle. The sheet is continued from the 
roller 32 over a roller 35 which, in the pres 
ent instance, is a metal roller and consti 
tutes one of the electrodes of a high tension 
circuit, and from said roller 35 the sheet is wound upon the mandrel 25 or the forming. 
tube. The bearings for the roller 35 are car 
ried by the upper ends of insulators 35. 
At the line at which the sheet is laid on said 
mandrel or the forming tube, there is pro 
vided an ironing or RE roller 36 which presses the sheet closely upon the forming tube 
in a manner similar to the like ironing roller shown in my aforesaid prior application. 

35 

40 

The mandrel 25 may be rotated by an elec 
tric motor 38 through the medium of a worm 
and worm wheel drive 39. A suitable ten 
sion device, may be applied to the roll sup porting reel or to the roll itself to prevent a 
too free unwinding of the sheet material 
from the roll. One form of tension device 

aforesaid prior patent. . . . . . . . . . . 
The ironing roller. 36 is mounted in the 

suitable for the purpose is shown in my 

upper ends of swinging arms 42, one at each 
45 end of the machine, and which are pivoted 

at their lower ends to the frame and swing 
at their upperendstoward and from the man 
drel. The said roller 36 is pressed toward the 
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forming tube b 
may be effected by means of springs 44 each 
attached at one end to the swinging levers 

45 to hand levers 46 which are their lower ends to the frame and are adapt 
ed to be locked at their upper ends to suit 

a spring pressure, which 

42 and connected at their other ends by links 

able racks 47. The hand levers 46 provide 
means whereby the spring pressure of the 
roller, 36 against the forming tube may be 

and 35 the sheet is 
varied. . - 
Between the rollers 32 subjected to a scraping operation for the purpose of removing surplus insulating ma-. 

terial therefrom. Such scraping operation 
is herein shown as effected by means of the sharpened edges of upper and lower scraper 

pivoted at 

at their ends to and extend between the 'swinging roller bearing arms 42. The said 
scraper bars, as herein shown, have the form 
of angle bars and one edge of each bar is 
sharpened to constitute a scraping edge. As 

collapsible mandrel shown in my aforesaid herein shown, the vertical member of the lower bar is sharpened at its lower edge and 
the sheet passes upwardly thereacross and 
along the flat face of the bar to scrape the 

70 

75 
excess material from the outer face of the 
sheet, and the inner face of the sheet is brought to bear against a sharpened scrapin 
edge formed on the horizontal member o 
the upper bar 48. . . 

: Preferably the 

ments, 50, 52, 51, respectively, which are con 
nected with a suitable source of relatively 
low pressure current so that said roller and 
bars may be kept suitably heated so as to 

lating medium on the surface of the sheet 
before it is scraped therefrom as it emerges 
from the insulating bath. Said resistance 
or heating elements of the scraper, bars and 
roller are shown as connected in multiple 
to a supply line at the plug 55 and the feed 
side of the circuit is provided with a switch 
56 by which current to the heating elements is controlled. The insulating medium in the 
tank may be maintained in a fluid state by 

guide roller 32 and the 
scraper, bars, 48,49, are provided with suit 
able relatively low resistance heating ele 

80 

85 

... prevent the congealing of the liquid insu 
90 

95. 

any suitable application of heat as, for in 
stance, by the use of burner pipes 57. Pref 0. 
erably also the tank may be provided with 
one or more internal heating elements 58, 
one being herein shown as located near the 
rising side of the sheet a to assist in main taining the insulating medium in a suitably 
fluid condition for application to the sheet. 
These heating elements need be only of com 
paratively low heating power. The heating 
elements of the scraper bars may be insu 
lated from the bars by being wrapped in 
covers of a suitable insulating material, as 
asbestos. They prevent the scraper bars 
from chilling the coating on the paper so 
that, thereby the said insulating medium 
may be kept sufficiently fluid to be readily 
removed or scraped therefrom. The resist. 
ance or heating element 58 is also inclosed 
in an insulating cover and it is connected 
also to the plug 55 and is provided with an 
independent switch 59 whereby the control 
of the current to the said heating element 58 
may be independent of the control of the 
current to the scraper bar and roller heating 
elements. 
The motor 38 is fed from a supply plug 

60, and the motor circuit is provided with 
the usual regulator 61 and with a cut-out 
switch 62. To the feed side of the motor 

connected a series of lamps (54 
shown in Fig. 2 as supported 
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other side being connected to the return. 
The said 

tripping coil circuit is provided with a 
switch 73 which, when closed, completes. 

SO 

S5 
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50 
while it is subjected to the drying influence 
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in any suitable manner on the tank 10, the 
returnside of the lamp circuit being pro 
vided with a switch 65. . . . . . . . . 
Arranged between the laying on or iron 

ing roller 36 and the lower scraper bar 49 
S a shearing -device for cutting the sheet 
which is being wound after the desired 
number of turns have been wound into the 
tube. The shearing device herein diagram 
matically shown consists of a fixed blade 
67 and a swinging blade 68, both supported 
in any suitable manner on the Swing bars 
42. Normally the blades are separated, as 

a source of high tension pulsating direct indicated in Figs. 3 and 4, and the paper 
after its emergence from the insulating 
bath passes upwardly. between the shear 
ing blades. The swinging blade is held in its 
open position by means of a latch 69 which 
is provided with a tooth to engage a pin 

he latch. 
is provided at one end with an armature. 
71 which co-acts with the core of a trip 
ping coil 72, one side of the energizing: 
circuit of which, as herein shown, is connect 
ed to the feed side of the motor circuit, the - - - - - downwardly turned ends of said swinging 

arms, within the receptacle. One or both 
of the scraper bars, or other metal part of 

70 on the said swinging blade. 
S 

side of the said motor circuit. 

the circuit through the coil and energizes 
the same to trip the latch 69 and permit the 
swinging blade to be moved toward, the: th 
fixed blade under the influence of a shearing has the effect of driving the moisture from 

... the sheet that has just passed between the . . 
scraper bars. In this manner: the sheet, 100 
while being thoroughly impregnated with 
the insulating medium; is free from varying 

spring 75, to thereby sever the sheet. . . . 
After the sheet has been severed by the 

shearing device the end wall 19 of the tank 
10 is removed and the winding and sheet 
insulating mechanism is drawn outwardly 
onto external tracks. 20 which are fitted 
in end to end relation to the tank tracks 
17. The connection of the various circuit 
wires to the internal terminals is "such as to 
permit the mechanism to be thus drawn out 
wardly from the casing 10 without discon 
necting the circuit. . . . . . . . . . . . . . . . 
In order to prevent air 

spaces between the convolutions or turns 
of the wound tube; at the ends thereof after 
its withdrawal from the tank or casing 10, 
the rotation of the finished tube is continued w 

mandrel, and thereafter the mechanism 
of a fan or other suitable drying means 
The application of heat is continued to the 
insulating medium to maintain it in a liquid 
state. Thus the liquid insulating medium. 
seals the interspaces between the convolu 
tions or turns of the tube and prevents leak 
age of air therebetween. . . 

After the tube has been sufficiently cooled 
the winding mandrel and the said tube are 
removed from the frame, and the winding 
mandrel removed from the tube. The tube may, if desired, be subjected to an exterior 
pressure in the manner indicated in my 
aforesaid patent to prevent the separation 

if the final insulatin 

leaking into the 

second treatment of the insulatin 

of the turns or convolutions during the 
further setting or hardening of the tube. 
It will be understood, of course, that the 
tube may be wound on a cylindric mandrel 
in which event the exterior pressure will not 
usually be applied during the setting or hardening P 
the tube is removed from the mandrel prior 
to the setting or hardening operation and 

the tube. As before stated 
element is to be flat, 

70 

75 
is split and flattened and subjected to pres 
sure while being dried or set. 
The roller or electrode 35 is connected to 

current through the means of a conductor 
77, said conductor being insulated from the 

80 

takio by a suitable insulator 78. The 
conductor 77 is attached to one end of the 
metal roller or electrode 35 and the circuit 
is open at the other end of the electrode. 
The upper ends of the swinging arms 42 are 

85 

turned inwardly and downwardly to pass 
over, the upper edges of the end walls of the insulating bath receptacle; the ironing 
roller 36 being rotatively, mounted on the 90 

the frame, is grounded so that there is set 
up between the said electrode or roller 35 
and the said grounded metallic portion of 
the frame an electrostatic discharge which 

thicknesses of the insulating medium, be 
tween the layers or convolutions thereof, and 
the resultant tube is also free from globules 
of water and air both in the body of the 
sheet and between the convolutions or layers 
thereof. Thus the tube produced possesses 
uniform, insulating qualities throughout its 
area to a maximum degree. 
After the tube and the mandrel have been 

removed from the frame, another mandrel 
or the same mandrel is applied thereto, an 

rother roll of paper is applied to the reel 28 
and is attached at its leading edge to the 
hus equipped is pushed into the casing 

thereto, whereupon the o 
ing a new tube is begun. . Preferably the tank is provided with one 
or a number of windows 80 through, which 

95 
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or tank, and the end wall 19 is fastened 
peration of wind 

20. 

the tube winding operation may be observed 
from the exterior of the tank. 

In some cases I find it advantageous to 25 
subject the sheet of insulating material to 8 . . 

com 
pound and at a temperature lower than the 
initial treatment. This has been found to 
be advantageous for the reason that in order 30 
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to erfectly impregnate the insulating sheet 
with an insulating compound, such for in 
stance as paraffin, it is necessary to heat the compound to a substantially high tempera 
ture, in the neighborhood of 300 degrees 
Fahrenheit. It has been found in some cases 
that this temperature produces a vapor 
which tends to cling in a thin film to the sur 
face of the sheet and such films of vapor, 

0. even though they be verythin, are such that 
in the completed tube the structure is more 
or less loose and not so dense as is necessi 
tated by the insulating requirements. In 
order to overcome this defect, where found, 
I may subject the initially treated sheet to a 
second treatment in an insulating compound 

20 

25 

30 

bath under a lower temperature than the ini 
tial bath, as, for instance, in the neighbor 
hood of 180 to 200 degrees Fahrenheit when 
winding the final tube. When this practice 
is followed the initially treated sheet may be 
wound on a roll or mandrel 85 in the high 
temperature bath in the same machine or 
apparatus in which the final tube is wound 
and the sheet is thereafter unrolled from the initial tube before the insulating compound 
has set or hardened and passed through the 
lower temperature bath 87 and wound into 
the final tube on the mandrel 25, as shown in Fig. 5. 
The same result may be secured by thus 

passing the sheet successively through an 
initial high temperature bath 90 and a sec 
Ond lower temperature bath 91 without 

35 
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winding the sheet between said baths, as 
shown in Fig.6, but permitting the sheet to 
pass directly from the high temperature to 
transit therebetween, if found necessary. . 
When it is desired to produce a fiat sheet, . 

the tube may be slitted longitudinally as in 
dicated at small b in Fig. 7 and is spread flat 
to produce the sheet C. The sheet is com 
pressed during the time the insulating com 
pound is cooling between upper and lower 
members 94, 95 by any suitable pressing de vice indicated by the arrow points in Fig. 7. 
The tapered edges of the sheet produced by 
flattening the slitted tube may be thereafter 
sheared off on the dotted lines indicated at 

E. the mechanism e' to produce squared ed 
It will be understood 

herein shown for practising my noval 
method of producing insulating elements is 

55 merely one example of a number which may 
be employed, and it is furthermore... under 

60 

stood that the illustration of said mechanism 
is largely diagrammatic in its nature. 

I claim as my invention:- w 
1. The method of making insulating ele 

ments which consists in assembling a sheet 
of insulating material into a laminated ele 
ment, passing the sheet through and impreg 
nating the same immediately at the assem 

66. bling operation with a heated bath of liquid 

resultant product to cool. 

1,829,815 
insulating compound which hardens as it 
cools, thereafter allowing the product to 
cool, and applying pressure symmetrically 
to opposite sides of the element to press the 
superposed layers together during the cool 
ing of the insulating compound. 

2. The method of making insulating ele 
ments which consists in winding a sheet of 
insulating material upon a form partially 
submerged in a heated bath of insulating 
compound which hardens when cooled, and 
thereafter allowing the resultant product to 
cool. 

3. The method of making insulating ele. 
ments which consists in winding a sheet of 
insulating material up 
partly submerged in a heated insulating me 
dium, allowing the product to cool while 
under pressure to press the layers together 
and thereafter collapsing and removing the 
form. s 

4. The method of making insulating ele 
ments which consists in winding a sheet of 
insulating material upon a form partly sub merged in a heated insulating compound 
and thereafter allowing the product to cool 
under pressire greater than under which it 
was, wound. . 

5. The method of forming an insulating 
element which consists in rolling a sheet of 
insulating material into a tube against a 
tension exerted on the sheet while the tube 
is partially submerged in a melted insulat ing compound and afterward allowing the 

6. The method of making insulating ele 
ments which consists in impregnating a 

the low temperature bath and cooling it in sheet with insulation, winding the sheetma terial upon a form immediately adjacent to 
its reception of insulation, excluding air and 
water from the sheet immediately adjacent 
to the line on which it passes upon the form, 
and thereafter removing the form. 

7. The method of making insulating ele 
ments which consists in passing a sheet 
through an insulating bath, winding the 
sheet upon a form which rotates partially 
submerged in said bath, excluding air and 
water from the sheet immediately adjacent 
to the line on which it passes upon the form, 
thereafter allowing the resultant shell to 
cool while under pressure greater than that 
under which it was formed, and thereafter 
removing the form. 

8. The method of forming an insulating 
element which consists in rolling a sheet of insulating material into a tube in the pres 
ence of a melted insulating compound, after 
ward longitudinally slitting the tube and 
spreading it flat and allowing the flattened 
body to cool under pressure. 

9. The method of making insulating ele 
ments, which consists in winding a sheet of 
insulating material to produce a hollow roll 
in the presence of a heated bath of insulat 
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pon a collapsible form 
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ing compound which hardens when cooled, whereby the sheet becomes impregnated 
with the installating medium, iongitudinally 
sitting the hollow roll and flattening the 
Same and thereafter allowing the product to 
cool when subjected to pressure to force the 
layers together. 

10. The method of making an insulating 
element which consists of assembling upon 
each other iayers of an insulating material 
impregnated with an insuiating compound, 
and subjecting ail parts of the layer to the 
influence of a high, continuous vacuum be 
fore impregnation, and thereafter allowing 
the product to harden. 

11. The aethod of making an insulating 
element which consists in winding a sheet 
of insulating material into a roll in a con 
i lous vacuum, impregnating the sheet be 
fore winding with an insuiating compound 
and thereafter ailowing the product to har 
den. 

12. The nethod of making an insulating 
&iement which consists in winding a sheet 
of insulating imaterial into a roll in a con 
tinuous vacuuin, impregnating the sheet be 
fore winding with an insulating compound, 
Scraping the surplus of insulating material 
from the sheet before winding and there 
after allowing the product to cooi. 

13. The aethod of making an insulating 
element which consists in superimposing 
upon each other layers of insulating mate 
rial impregnated with an insulating com 
pound in the presence of a high vacuum, 
subjecting the sheet to the action of an elec 
&ro-static discharge and thereafter allow 
ing the product to harden. 

14. The method of making an insulating 
element which consists in superimposing 
upon each other the layers of insulating ma 
terial impregnated with an insulating com 
pound and slabjecting the sheet to an electro 
static discharge. 

15. The method of making an insulating 
element which consists in winding a sheet 
pf insulating material into a tube on a rotat 
ing member in a heated bath of insulating 
imaterial, thereafter cutting the sheet, there 
after cooling the formed tube and at the 
same time continuing the rotation of the 
tube in the bath to prevent the entrance of 
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air between the overlying layers at the end 
of the resultant product. 

16. The method of making an insulating 
element which consists in winding in a high 
vacuum a sheet of insulating material into 
a tube in a heated bath of insulating mate 
rial, thereafter releasing the vacuum and 
thereafter continuing the rotation of the 
tube in the bath while cooling the tube. 

17. The method of forming an insulating 
element which consists in rolling a sheet of 
insulating material into a tube in the pres 
ence of a liquid insulating compound under 

thereafter 

5 

a forming pressure which effects a tight 
winding of the sheet and in the presence of 
a continuous vacuum and thereafter allow 
ing the compound to harden under atmos 
pheric pressure. - . - 

18. The method of forming, an insulating 
insulating material into a tube in a neited 
insulating compound under a forming pres 
sure which effects a tigint winding of the 
sheet and in the presence of a vacuum, there 
after releasing the vacuum winiie continuing 
the rotation of the tube in the insulating 
compound under the forming pressure. 

19. The method df forming an insulat 
ing eiement which consists in roiling a sheet 
of insulating material into a tube in a 
meited insulating compound under a form 
ing pressure which effects a tight winding 
of the sheet and in the presence of a 
vacuum, thereafter releasing the vacuum 
while continuing the rotation of the tube 
in the insulating compound under the form 
ing pressure and subjecting tie sheet to the 
action of an electro-static discharge pre 
liminary to its winding operation. 

20. The method of making an insulating 

of insulating material into a roi in the 
presence of a heated bath of insulating cona 
pound to impregnate, said sheet and there 
after rewinding said impregnated sheet 

- into a tube. 
21. The method of making an insuiating 

element which consists in winding a sheet 
of insulating material into a roi in the 
presence of a heated bati of insulating 
compound to impregnate said sheet and 
thereafter rewinding said impregnated 
sheet into a tube in the presence of a 
W.C. 

22. The method of maiking an insulating 
element which consists in winding a sheet 
of insulating material into a roi in the 
presence of a heated bath of insulating com 
pound to impregnate said sheet and there 
after rewinding said sheet into a tube and 
subjecting said sheet as it is wound upon 
the tube to the influence of an electro-static 
discharge. - 

23. The method of making an insulating 
element which consists of winding a sheet 
of insulating material into a roll in the 
presence of a heated bath of insulating 
compound to impregnate said sheet and impregnated rewinding said 
sheet into a tube in the presence of a heated 

70 

element which consists in roiling a sireet of 

75 

30 

85 

90 

element which consists in winding a sileet 
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bath of insulating materia of less temper 
ature than the original bath. . ' 24. The method of making insulating 
elements which consists in subjecting a 
sheet of insulating materiai successively to 
two baths of insulating compound of pro 
gressively decreasing temperatures to im 
pregnate the sheet, thereafter forming the 

25 
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sheet thus impregnated into a laminated 
insulating element, and thereafter allowing 
the insulating element to set or harden. 

25. The method of making insulating 
elements which consists in subjecting a 
sheet of insulating material successively to 
two baths of insulating. compound of dif 

O 

ferent temperatures to impregnate the 
sheet, thereafter forming the sheet thus im 
pregnated into a laminated insulating ele 
ment in the presence of a vacuum, and 
thereafter allowing the insulating element 
to set or harden. 

20 

25 

26. The method of making. insulating 
elements which consists in subjecting a 
sheet of insulating material successively to 
two baths of insulating compound of pro 
gressively decreasing temperatures to im 
pregnate the sheet, thereafter forming the 
sheet thus impregnated into a laminated in 
sulating element in the presence of a 
vacuum, thereafter releasing the vacuum, 
and thereafter allowing the insulating ele- i. 
ment to set or harden in the presence of 
said bath. . . . . . . - 27. The method of making an insulating 

February, A. D. 1915. 

element which consists in assembling upon 
each other successive layers of an insulat 
ing material, impregnating the material 
with an insulating compound prior to the 30 
assembling of EE and subjecting the 
material prior to its impregnation to a con 
tinuous vacuum during the assembling op 
eration. . 

28. The method of making an insulating 35 
element which consists in assembling upon 
each other successive layers of an insulat 
ing material, impregnating the material 
With an insulating compound prior to the 
assembling of the layers and subjecting 40 
both the formed element and the insulating 
material prior to its impregnation to a 
continuous vacuum during the assembling 
operation. 
In testimony, that I claim the foregoing 45 

as my invention I affix my signature in the 
presence of two witnesses, this 26th day of 

CHESTER H. THORDARSON. 
Witnesses: ... . . 

W. L. HAL, 
G. E. DowLE: . 


