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Be it known that I, Caester 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_anduseful Improvements in Machines

for 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 machine
for making insulating elements, either of
flat or tubular form, for use in insulating
conducting elements of electrical and elec-
tro-magnetic devices, and the invention con-
sists in the combination and arrangement of
elements shown in the drawings and de-
scribed in the specification and is pointed
out in the appended claims. L
An insulating element embodying my in-
vention (and which may be made in the

form of a sheet, or a tube of various Ccross
consists of a hard, rigid body por-.

sections)
tion that comprises a plurality of layers or
sheets laid one upon the other and highly
compressed, with an  insulating compound
spread between and impregnating said
sheets or layers uniformly throughout the
mass. Such inisulating compound is ap-
plied while hot and hardens upon cooling

‘80 as to constitute, in addition to its insulat.

ing properties,
ity to the body. X

The method for making said insulating
elements consists' essentially in winding a
sheet of suitable fibrous, somewhat porous,

a factor in imparting rigid-

insulating material about a rotating form,
-to thereby produce a tube and applying to
‘the said sheet at the time of forming the

same into the tube a heated insulating cont-
pound in the form of a liquid which impreg-
nates the sheet throughout its

ers of the resultant roll or tube, and expel-
ling air and water from between the layers
as they ‘are wound upon the. roll, the com-
pound subsequently hardening so as to pro-
duce an exceedingly hard and rigid strue-
ture which possesses an enormous insulat-

ing capacity as compared to its thickness,

__In practice,

receptacle which _
bath of heated liquid insulating compound.

‘the melted or 1

area, and.

whereby also a film of such insulating com-
pound 1s applied between the successive lay-

When the insulating element assumes the
form: of a flat sheet it may be made by lon-
gitudinally slitting or ‘dividing the tube

55

after it has been formed and before the in- -

sulating compound hardens, and thereafter
flattening said tube or shell and applying
pressure to press the layers together while
the insulating cqmpound between and im-
pregnating the layers hardens. .

hen the insulating element has the form
of a tube of generally rectangular cross sec-
tion, such as are used in many transformers
embodying a core of rectangular cross sec-

tion, pressure may be applied exteriorly to -

the wall of the tube before the same has har-
dened to compress the layers of the tube be-
tween the corner angles thereof to give flat-
tened form to the sides thereof.

the sheet of insulating mate-
rial from which the body of the insulating
tube. or other element is produced may be
reeled upon a rotating mandrel or form of
collapsible structure so that it may be col-
lapsed after the formation of the tube and
removed therefrom. The said form or man-
drel may be mounted in a suifable tank or
is adapted to contain a

so that the sheet is passed through the
melted compound on its way to the Torm
and becomes thereby impregnated with the
said, compound. Preferably also the col-
lapsible form is rotated in such adjacency to
iquid compound’ that ' the
forming tube is partially submerged in said
compound to thereby more ‘efficiently im-
Pregnate the layers which make up the tube.
When employing apparatus, such as sug-
gested, the form may be of generally rec-
tangular cross section, and while the newly

formed tube remains on the form pressure-

is applied to' the longitudinal sides of the
tube to compress the layers between the cor-

ner angles thereof, w

operation, by reason of the non - circular
cross ‘section of the . tube.

may be applied by means of suitable longi:

hich layers have a tend-
ency to bulge outwardly during the forming'

Such pressure.
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tudinal presser plates ‘through the medium .

of screw threaded or dther convenient avail-
able power. ‘
is to assume a flat form, the tube or shell
produced on the collapsible form‘is removed

from the form while hot and is thereafter

When the insulating elément’
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flattened and compressed while the insulat-
ing compound is cooling, between upper and
lower presser plates of suitable dimensions
to exert uniform pressure throughout the
area of the flattened sheet.

In the drawings:—

Figure 1. is a diagrammatic transverse
section of the essential elements of a ma-
chine for practising my improved method.

Fig. 2'is an'end view of the form with a
newly formed tube thereon.

Fig. 3 is a like view showing a method of
compressing the sides of a rectangular tube
to flatten the same.

Fig. 4 is a transverse view of one form of
insulating tube embodying my invention.

Fig. 5 is a longitudinal sectional view,
broken away, of another construction of
form with the tube thereon. v

Fig. 6 is a transverse view of the construc-
tion shown in Fig. 5.

" Fig. 7 is view similar to Fig. 6, showing
the form collapsed. :

Fig. 8 is a diagrammatic view showing the
manner of producing a flattened form of in-
sulating element. .

T'ig. 9 is a transverse view of the machine
for carrying the process into effect.

" Fig. 10 is a plan view of the machine.

Fig. 11 is a detail illustrating a tension
device applied to the roll from which the
sheet, is unwound onto the forming member.

Fig. 12 is a perspective view broken illus-
trating the construction of the form or man-
drel with the tube formed thereon and be-
fore the said form has been collapsed to re-
move it from the tube. :

Fig. 18 is a fragmentary detail of a scraper
bar for removing globules of air and water
from the sheet just as it is being wound upon
the form.

In Figs. 1 to 8, inclusive, of the drawings,
are illustrated the several steps or stages of
producing both the tubular and the flat
form of insulating element, and in Figs. 9
to 12, inclusive, is illustrated a mechanism

‘which may be employed to carry the process

- into effect, #nd which will be readily under-
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stood when compared to the steps of the
process shown in Figs. 1 to 8, inclusive.
- First referring to the general elements of

the machine,. 15 designates an open-topped
_receptacle, made preferably of sheet metal,

which is adapted to contain the bath of in-
sulating compound.. Said receptacle is sup-
ported on end frames, designated as a whole
by 16, 16, made of any suitable oi preferred
configuration and suitably connected to-
gether. The contents of the receptacle or
tank 15 may be heated either by electricity,
a steam coil or a burner pipe, which latter
is herein shown and designated by 17.

One type of form or mandrel 18 on which
the sheet material to produce the tubular in-
sulating element is wound is illustrafed most

$1,220,877

clearly in Figs. 2, 8 and 12 and is made as
follows: -

19 designates a_shaft which extends longi-
tudinally across the open-topped receptacle
15 and 1s mounted in suitable bearipgs 20,
20 supported on the end frame 16. The said
bearings may be made of any suitable or
preferred construction to permit removal of
the form. The said shaft 19¢carries at its

ends blocks 21 provided with central open-’

ings or apertures adapted to snugly fit the
shaft. Extending between said blocks 21
are a series of parallel bars 23, 23 herein
shown as having the form of angle bars, and
each adapted to fit at its ends upon the
corners of the blocks 21, with the members
of the bars overlapping the adjacent edge
faces of the blocks. The said edge faces of
the blocks are tapered inwardly, as indi-
cated in Fig. 12, so that the blocks may be
moved endwise away from the bars to col-
lapse the form. The body of the form com-
prises further -elongated members 25 which
fit over and laterally bridge between the
bars 23 and extend from end to end of the
form. Said members. 25 are exteriorly
shaped to give the desired interior cross
section to the tube formed thereon. Sur-

- rounding the members 25 is a sheet metal

casing 26 which is made sufficiently thin to
conform to the members 25 and constitutes
the surface on which the layers of the in-
sulating material are immediately wound;
said casing being provided to afford a smooth
and continuous non-stitching surface. on

‘which the layers are wound. The said mem-

bers 25 may be held in the form by means
of screw-bolts 28 which extend through open-
ings in the members 25 and into screw-
threaded openings 29 in the edge faces of
the blocks 21.

The form may be slowly rotated from a
suitable motor 81 supported at one end of
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the frame and geared to a spur wheel 32 that -

is. non-rotatively fixed, in any convenient
manner, to one end of the shaft 19. If the
bearings 20, 20 be divided bearings, the spur
wheel 32 may be fixedly attached to the
shaft and removed from the machine with
the form. As herein shown, the driving
gearing between the motor and the shaft
comprises a worm 33 on the motor shaft

110
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which meshes with a worm- wheel 84 on an

intermediate shaft 85 that carries a pinion
36 to mesh with the spur wheel 32.

38 designates a reel on which the roll of
insulating sheet 39 is carried and from
which the sheet is directed to the rotating
form. The shaft of said reel is mounted
in suitable bearing brackets 40 attached to
the end frames-of the machine. The sheet

39 is carried to the form over 4 guide roll -

42 mounted between. the end members of
the machine frame above the. open-topped

receptacle; below two guide rolls 43, 44 1

128
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mounted in suitable bearings at the bottom
of the receptacle, and one at each lateral
side thereof, and beneath a pressing or iron-
ing roll 45 arranged closely adjacent to
and parallel with the form at the line where

" the sheet is laid upon said form. The said

10

15

roll 45 is placed under the influence of suit-
able spring or gravity pressure whereby the
roll is yieldingly held pressed toward the
form.

* As shown herein the ironing roll is car-
ried by and movable with arms 47, 47 ar-
ranged one at each end of the machine, and
pivoted at their lewer ends at the ends of
the casing bottom by means of pivot pins
48. The tension means by which the roll
45 1s variably pressed toward the form or
mandrel 18 consists, as herein shown, of a

_spring 50 which is connected at one end
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by an adjustable connection 51, to an arm

52 which extends upwardly from the casing -

15, and is connected at its other end,
through the medium of a link 53, to a cross
rod or bail 54 that extends between and is
attached at its upper ends to the ironing
roll carrying arms 47, The adjustment of
said ironing roll spring is shown as effected
by slotting the arm 52 to receive a locking
bolt 55 by which to lock the plate 51 to
said arm.

The guide roll 44 is herein shown as
mounted in bearings 56 carried by the lower
ends of brackets 58 that are detachably fixed
at 59 in any suitable manner to the upper
rear edges of the receptacle 15, whereby
the roll may be removed for the purpose of
cleaning same. In order to prevent the roll

" from being pulled away from the rear wall
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of the tank 15 by the tension stress of the
msulating sheet 39, the brackets 58 extend
behind the upturned ends of brace bars 60
arranged transversely across the bottom of
the receptacle. .

The roll 43 is also removably mounted
on the receptacle. As herein shown, the
shaft of said roll 43 is carried by arms 62
which are-carried at their upper ends by
slotted blocks 63 that are suitably mounted
on vertically -arranged bars 64 which ex-
tend upwardly from the end frames of the
machine. The said blocks are adapted to
be locked to the said bars 64 in vertically
adjusted positions by means of clamping
bolts 65 or other suitable clamping devices.
Thereby the roll 48 may be adjusted ver-
tically in the receptacle 15 to facilitate
threading the insulating sheet beneath the
roll and may be raised out of the receptacle
for the purpose of cleaning the roll. -

In order to remove water and bubbles of
air from the insulating sheet as the sheet
rises from the liquid or melted insulating
compound in the receptacle around the iron-
ing roll 45, T may provide a scraper 67 that
extends between and is carried by the iron-

@,

ing roll supporting arms 47 and is spring
pressed toward the winding sheet on a line
immediately adjacent to the application of
the sheet of paper to the winding form.
Preferably the ironing roll is partially sub-
merged in the melted insulating compound
and the scraper bar engages the sheet on
said roll just above the level of the liquid.
The said scraper is preferably perforated
near its scraping edge, as shown in Fig. 13,
so as to permit air which may rise between
the ironing roll and scraper to escape. Any
air which may rise from the liquid against
the forming tube may be scraped off by
a second scraper bar 68 that is carried by
the ironing roll arms and is spring pressed
toward said tube. - .

In the operation of the machine, a roll
of insulating sheet supported on the reel
38 is threaded over and under the various
guide rolls before referred to, and is at-
tached at its leading edge in any suitable
manner to the form 18. Thereafter the
form is rotated slowly to wind the insu-
lating material upon the same. The sheet,
In its passage through the melted insulat.
ing compound, which latter is heated to a
temperature to maintain the same in a
liquid state, becomes impregnated by said
compound. Not only does the sheet become
so impregnated, but a film of the compound
adheres to the sheet so that between each
layer of the tube thereby formed there re-
mains a film which adds to the insulating
properties of the compound impregnated
body. When the form is of general rectan-
gular cross section, as indicated by A in
Figs. 1, 2, 8, 9 and 12, there is a tendency
for the layers between the corner angles
of the resultant tube to be wound somewhat
more loosely than at the corners and to
thereby bulge outwardly, as indicated at «
in Fig."2. In order to flatten the outer
sides of the tube or shell I may apply
presser plates 70, such as are shown in Fig.
3, which extend longitudinally of the form

and are adapted to be clamped to the end.

blocks of the form, in any suitable manner,
by means of screw-threaded bolts 71 which
extend through openings in the presser
plates and into the same holes 29 which
receive the fastening bolts 28. After the
pressure has been thus applied to the soft,
impregnated tube it is allowed to cool,
whereby the walls of the tube harden or
set to produce the resultant or finally rigid
tube of the desired cross section. There-
after the form is collapsed by pulling the
blocks 21 outwardly away from the bars
23, after the screws 71 have been removed,
whereby the said bars 23 and'the members
25 collapse or fall inwardly and may be
readily removed from the finished tube A.

In Figs. 5, 6 and 7, T have shown a form
adapted to produce a cylindi.c tube B. In
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this construction the form consists of a lon-
gitudinally slit mandrel 75, end pleces or
plugs 76, 77 and an axial shaft 78 on which
the plugs snugly fit. The peripheries of the
plugs are tapered inwardly so that when
forced into the hollow mandrel they serve
to open.or spread the same, as shown in
Fig. 6. The mandrel is made of sufficient
thickness to malke it stiff enough to resist
the tension imposed thereon during the roll-
ing of the tube on the form. The end pieces
or plugs 76, 77 are removed when the man-
drel is to be collapsed, whereupon the re-
siliency of the mandrel causes it to close,
as indicated in Fig. 7, so that it may be
withdrawn from the tube B. When the in-
sulating tube is to be used in its-cylindric
form as an insulating element it is allowed
to cool upon the form.

‘When 1t is desired to produce a flat sheet,
the tube produced by either of the forms,

“and preferably by the eylindric form, is slit-

ted longitudinally, as indicated at b,in Fig.
8, and Is spread flat to produce the sheet C.
The sheet is compressed during the time
the insulating compound is cooling between

-upper ind lower clamping members 80, 81

by any suitable pressing devices, indicated
by the arrows in Fig. 8. The pressure ap-
plied to the insulating element during the
hardening or setting operation may be oth-
erwise effected, as for instance, by air pres-
sure, as where the element is fabricated in a
vacuum and allowed to harden under atmos-
pheric pressure. Such an arrangement is
shown in my co-pending application for Let-
ters Patent, Serial No. 15,930, filed on the
20th day of March, 1915. The tapered edges
of the sheet produced by flattening the
slitted cylinder may be thereafter sheared
off on the dotted lines indicated at ¢” to

A tension is applied to the sheet between
the roll on the reel 88 and the form so that
the sheet may be tightly wound upon the
form so as to lay the layers closely and com-
pactly upon each other. As herein shown,
the tension means consist of a brake that is
applied to the reel 38. The said brake may
comprise a divided collar 85, the ends 86
of which are apertured to receive a clamping

bolt 87 by which the collar may be clamped.

upon the reel, or a part which rotates there-
with, with varying pressures, depending
upon the tension suitable to be applied to
the sheet. The said collar and reel are pro-
vided with suitable friction surfaces as are
common in such brake devices. The said

brake eollar is anchored to a fixed part of -

the machine to maintain a suitable tension
on the sheet. As herein shown, an arm 89,
fixed to or integral with the collar, is con-
nected to one end of a link 90, the other
end of which is connected, as by means of

65 § pin 91 to a bracket 92 fixed to the frame.

1,220,877

The said link 90 preferably has the form
of a spring scale, embracing a spring ele-
ment which constitutes a yielding anchor
for the brake collar, and an indicator point
which: is movable over a graduated dial 93
to indicate the tension applied to the sheet.

An important feature of the method of
making insulating elements, as described, is
embraced in the steps or stages whereby
the sheet is wound upon the form or man-
drel at a high tension so that the successive
layers are laid closely and tightly upon
each other during the formation of the in-
sulating tube or element. combined with the
step of mapregnating the sheet with the in-
sulating compound as the tube is formed,
and maintaining the compactness of the re-
sultant body (or increasing it in certain
parts thereof) during the time the com-
pound sets or hardens. Thereby is pro-
duced an exceedingly hard, rigid and com-
pact body which has an’enormous resistance
to the passage of an electric current. More-

“over, thereby air and water entrained in

the melted insulating compound is expelled
from between the turns of the resultant
laminated strueture, so that the structure
of the wall has practically the same resist-
ance qualities as a solid shell. The expul-
sion of the air and water from the laini-
nated tube is greatly facilitated by the ap-
plication of the scraper devices immediately
at the line of laying the sheet on the form.
The presence of air or water in the body of
the tube is highly objectionable and the
means whereby these elements may be ex-
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cluded constitute a very important step in~

the manufacture of the tube or shell.

A further advantage derived from the
invention is the low cost at which the insu-
lating element may be produced. The mate-
rial which enters into its composition is
comparatively inexpensive and the power re-
quired to operate the machine, when a ma-
chine is emploved fo practise the method,
is very small. The product described is not
herein made the subject of the claims, but
the same is claimed in a divisional applica-
tion hereof, Serial No. 28533 filed on 1Tth
day of May, 1915.

I claim as my invention:—

1. A machine for the purpose set forth
comprising a receptacle. to contain a liquid
insulating compound. a winding form
mounted in the receptacle and adapted to
be partly submerged in the liquid, during
the -winding, with means to rotate it and
to feed a sheet of insulating material through
the liquid and veel it on said form.

9. A machine for the purpose set forth
comprising a receptacle to contain a liquid
insulating compound, a winding form
mounted 1n the recéptacle in position to be
partly submerged in the liquid during the
winding, with means to rotate it and to feed
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a sheet of insulating material through the

liquid and reel it on said form; and a smooth-
ing element for pressing the sheet on said
form at the line of laying the sheet thereon.

3. A machine for the purpose set forth

‘comprising a receptacle to contain a liquid:

insulating compound, a form mounted in the
receptacle in position to be partly submerged
in the receptacle during the winding, with
means to rotate it and to feed a sheet of in-
sulating material through the lquid and
reel it on said form, and-asmoothing roller
held against the sheet at the line of laying
the sheet thereon. o ,

4. A machine for the purpose set forth
comprising a’ receptacle to contain a liquid
insulating~ compound,
mounted in the receptacle in position to be
partly submerged in the receptacle during
the winding, with means to rotate it and to
of insulating material “through
the liquid and reel it on said form, a smooth-
ing roller spring pressed against the sheet
at the line of laying the sheet thereon and
means to vary .the pressure of said roller
against said form. ‘

5. A machine for the purpose set forth
comprising a receptacle to contain a liquid
insulating compound, a winding form
mounted in the receptacle and adapted to be
partly submerged in the receptacle . during
the winding, with means to rotate it and to
feed a sheet of insulating material through
the liquid and reel it on said form, a smooth-
ing element for pressing the sheet on said
form at the line of laying the sheet thereon,
swinging arms in which said smoothing ele-
ment is rotatively mounted, adjusting means,
with spring connections between the same
and said arms, and means to lock the ad-

justing means in different positions of ad-

justments. '

6. A machine for the purpose set forth
comprising a receptacle to contain a liquid
insulating compound, a winding form
mounted in the receptacle and adapted to be
partly submerged in the Liquid during the
winding,
a sheet of insulating ‘material through the
liquid and reel it on said form, a smoothing
element for pressing the sheet on said form
at the line of laying the sheet thereon, and
4 wiping member in contact with said sheet
just in rear of the smoothing element.

7. In a machine for the purpose set forth,
2 collapsible form comprising a collapsible
body, a shaft arranged axially therein and
blocks fitted to the shaft and having rela-
tively. movable, inwardly tapered portions
to engage in the ends of the collapsible body
and movable relatively thereto in the sxis
of said shaft. . )

8. In a machine for the purpose set forth,
a collapsible form comprising a collapsible
ody, a shaft arranged axially therein, biocks

a winding form-

with means to rotate it and-to feed

g

fitted to the shaft ana having relatively
movable, inwardly and ‘oppositely tapered
portions, to engage in the ends of the col-
lapsible body and movable relatively thereto,
in the axis of said shaft, and means to at.
tach the form body to said blocks.

9. In a machine for the purpose set forth,
a collapsible form comprising a shaft, blocks

thereon movable toward and from each other

and . baving inwardly tapered peripheries
and members extending between said blocks
and directly and non-yieldingly supported
at their ends on said peripheries, whereby
the blocks may be removed endwise from
said members to permit the form to collapse.
-10. In a machine for the purpose set
forth, a collapsible form comprising a shaft,
blocks thereon having inwardly tapered
peripheries and members extending be-
tween said  blocks and supported at,
their ends on said peripheries, whereby the
blocks may be removed endwise from said
members to permit the form to collapse and
pressure bars toengage the exterior sides
of a tube reeled on said form, with means
to press them inwardly against said tube.
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‘11. In a machine for the purpose set

forth, a collapsible form comprising a shaft,
blocks thereon having ‘inwardly tapered
peripheries and members extending betweeh
said blocks and supported at their ends on
said peripheries, whereby the blocks may be
removed endwise from said members to per-
mit the form to collapse, bars applied to the
exterior faces of a tube reeled on said form,
and screws passing through said bars and
engaging screw-threaded holes in said
blocks to press the bars on said tube.

12. In a machine for the purpose set
forth, a collapsible form comprising a shaft,
apertured rectangular blocks fitted thereto
and having inwardly tapered edges, angle
bars fitted to the corners of and extending
between said blocks, and members Iaterally
bridging said angle bars from end to end
thereof. and removably attached ‘to said
blocks.

13. A machine for the purpose set forth
comprising a receptacle to contain a liquid
insulating compound, a form mounted--in
said receptacle to rotdte partially _sub-
merged in the liquid, means to feed an insu-
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lating sheet through the liquid and reel it

on'said form, a laying-on roller to press the
sheet against said form as it is wound there-
on, and means for freeing the sheet of air
and water as it is wound on said form.

14. A machine for the purpose set forth
comprising a receptacle to contain a liquid
insulating compound, a form mounted in

said receptacle to rotats partially sub-.

merged in the liquid, means to _feed an in-
sulating sheet through the liquid and reel it
on said form, a laying-on roller to press the
sheet against said form as it is wound there-
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comprising a receptacle to contain a liquid -
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on, and scraper means acting on said sheet
to scrape water and air globules therefrom
before 1t is reeled on the form. 4
15. A machine for the purpose sét forth
comprising means for fabricating an insu-

lating element of laminated structure, com-

prising assembling means with means to

support it partially submerged in a body of

insulating material and means to feed the
sheet lamine to said assembling means and
to operate the assembling means.

16. ‘A machine for the purpose set forth

insulating compound, a form mounted in
said receptacle to rotate partially sub-
imerged in the liquid, means to feed an in-
sulating sheet -through the liquid. and reel
it on said form, and means located imme-
diately adjacent to the line of laying on of
the sheet on the form to free the sheet of
air, gases and water. ' .
17. A machine for the purpose set forth
comprising a receptacle to contain a liquid

insulating compound, a form mounted in

said receptacle to rotate partially sub-
merged in the liquid, means to feed an in-
sulating sheet through the liquid and reel
it on said form,-a laying-on roller to press

the sheet against said form as it-is wound
thereon, means to produce a substantial ten-.

. sion on the sheet to wind it closely on the

1,320,877

form and means closely adjacent to the line
of laying on of the sheet on the form to
free the sheet of air, gases and water.

18. A-machine for the purpose set forth,
comprising a receptacle to contain a bath
of liquid insulating compound, a rotative
winding form, with means to rotate it,
means to feed a sheet of saturatable insu-
lating. material throtgh the liquid and reel
it on said form, said form being located in
such immediats/adjacency to the said bath
that the saturated sheet is laid tightly there-
on - immediately adjacent to its line of
emergence from the bath and means be-
tween the bath and form to free the sur-
face of the sheet of free fluid.
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"19. A machine for the purpose set forth -

comprising a receptacle to contain an insu-
lating compound,”a rotatable form.within

50

the receptacle, means to feed an insulating .

sheet through the liquid and feed it on said
form, and means separate from the form to
free the sheet of air, gas or water..

In testimony, that I claim the foregoing

as my invention I affix-my signature in the’

presence of two- witnesses, this 17th day of
April A. D. 1914, _
. CHESTER H. THORDARSON.
Witnesses:- '
" . G. E. Dowwr,
W. L. Hazr.
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