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This invention relates to automatic machines
Zor winding ccil condensers and has for its main
object to provide 2 construction. which will be
eomparatively simple and vet effcient to produce
condensers sufficiently compact and solid to with-
stand cousiderabie mechanical stress and which
will have & maximum electrostatic capacity.

Anocther object of this invention is to provide
an apparatus for doing the work of winding the
eondensers and performing sutomatically all op-
erations which nitherto have been done by hand,
whereby & considerably larger output is insured
and the cost of menufacture of the congensers is
reduced to a minimum. :

To accomplich these objects my

fiie}

1%

apparatus com-

mendrel, a plurality of rotatable reel supports
srom which bands of dielectric and foil are
adapied to unwind in & downwardly converging
menner towerd said mandrel, automatically con-
tyolled mesns for retaining the tension of the
unwinding bands, means for holding said bands
separated during their entire unwound length,
sutomatieally controlled rotary cutters, auto-
mabicelly controlled feed rollers, whereby the ten-
- gion of the bands will be increased during the
cutting operation and reduced during the winding
operation, means for automatically controlling
the length of the bands to be wound around the
msndrel, and means for automatically stopping
tne apperatus in case the dielectric or foil bands
break or give oub. : ,

My invention also consists in the novel con-
struction, srrengement and combination of parts
as will be hereinafter described and defined in the
gppended claims.

Tn the accompanying drawings which form part
of this specification and in which similar refer-
ence characters denote corresponding parts,

g, 1 is a front elevation of my improved appa-
ratus; )

g, 2 is an inner
+the front plate of the frame removed; -

Fig. 2A is & tragmentary end view taken sub-

45 stantislly along the line 2A—2A of Fig. 2;
Fig, 3 is a section on the line 3—3 of Fig. 2 seen
in the direction of the arrows; -

™g. 4 is a section on the line 4—4 of Fig. 2
seen in the direction of the arrows;

g, b is. a side view of the cams
Rig. 4; ) o

Pig. 8 is & detail view of one of the cutting

" mechanisms showing the same in operation; and

Fig. Tisadetaliof & teed roiler.

The machine comprises a frame composed of
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50 shown in

prises substantially & rotatable spiit or sectional

view of the apparatus with

Serial No. 107,883

two upstanding pearallel plates, & front plate 10
and a rear plate 11 spaced apart and suitebly
joined together.’ Supported on the frame is the
main motor 12 from which is suitably driven as
by means of puiley 14 and belt 15 a shaft 13 which
extends transversely through the frame at the
lower part of the latter. One end of said shaft
projects forwardly from the front plate 10 and
constitutes the mandrel of the condenser. The
other end of the shaft 13 carries & gear 16 which
through a train of gears 17, 18 and 18 drives &
worm .20, which meshes with & worm gear 21
mounted on & shaft 41 extending at & right angle
to and below the ghaft 13 through the space
between the two plates 10 and 11.

Rotatively supported on the outside of the plate
10 of the frame are three pairs of drums or the
like 23, 931, 24, 24! and 25, 251, adapted to carry the
stock of paper or dielectric and foil. The drums
of each pair are arranged equi-distantly from the 7
central vertical line of the frame and the three
pairs are arranged in & vertical superposed order.
The uppermost drums 23, 231 and the lowermost
drums 25, 25¢, are adapted to carry the paper stock
while the intermediate drums 24, 241, are adapbed
to carry the foil stock. It will be noted that the
drums carrying the foil stock are arranged closer
to the central vertical line than those carrying
the paper stock and between the 1atter. The
strips or bands of papers; b,
layers and the strips or bands of papers p* 9P,
as the outer layers for the strips or bands of foil
{, 1. All these strips are adapted to pass from
the top of their respective drums and to converge
downwardly toward the central vertical ine and
toward the mandrel on which the condenser is to
be wound. The paper strips p, P!, are guided
over guide rollersr, r1, and the paper strips 0%, o,
are guided over guide rollers 72, ., The strips of

7

- foll f, f1, are guided over guide rollers 26, 27, re-

with which cooperate feed rollers 26!
and 271. A pair of main feed rollers 28 and 28!
serve to feed all strips, brought together at the
lower part of the apparatus & short distance from
the mandrel, onto the latter.

To cut off the foil and the paper after & certain 1
pumber of windings thereof around the mandrel
13, I provide suitable rotary cutters 37, one cutter
for each strip of foil, and a pair of cutters 38 for
the paper strips. Plates 39 and 40, fixed to the
frame and extending parallel to the outer faces
of the different strips, serve as rests for the latter
during the cuiting operations. In order that the
foil layers may be completely enveloped between
the layers of dielectric, so as to prevent contact
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that the foil strips will be oyt off in advance of the
Paper or dielectric strips. The cutters or Xniveg
are adapteq to be driven from the spindle 41 by
the following mechanisim,

Mounted on the spingis 41 in barallelism gng

43. By mesans of sector 44 and pinion 45 the two
cams 42, 43, can be adjusted relative to one an-
other so that the cutting oberation performeg on
the foi} strips wiln take place sooner or lgter
relative to the cutting operation performed on the

vertically moving spring actuateq rack 49, 59,
fespectively., The rack 50 meshes with a pinion
51 which through g train of gears 52, 53, 54, §5, 56
slowly drives the spindleg 37! of the rotary kniveg

7 in opposite directions, the one at the left in
Pig.iin g clockwise direction, ang the one at the

Figure 1in g counter-clockwise direction, ang the
Cne at the right in g clockwise direction, Upon
reference to Figure 4, it will be obseryed that at

Tacks 40 ong 50 are again slowly raised as before,
therepy tensioning the springg 62 into readiness
for the next cutting Operations,

e Teed rolleps 26%, 27! ang agt are made ad-
Justable relative to the rollers 26, 27 and 28 with
which they respectively Cooperate, so that the
tension on the strips may be increased during the
cutting operation and reduced during the wind-~
ing operation. ‘To this end these feed rollers

,840,847

to one of the slides 63, This lever ig also con-
nected by g link 82 to g double armed lever 83
fulcrumed to the frame gt 84 and pivoted to the

feed roller 28l The twg tams 68, 67 which are
uniform in shape are o adjusted thag one will op.
erate in advance of the other; that is, the feed

i~ rollers 261, 271 feeding the foil will pe operated

In advance of the feed rolier 28! to Ccorrespond 95
with the timing of the cutting operations of the
foil and of the paper strips,
The rollers 26, 27! and ag are all driven from
the worm Operated spindle 41 by meang of g gat

of gears (not shown) through the medium of 3100
Ei_g. T, whereby the rotary motion of said roller 105

Figure 7, ang as long ag it moves faster thepn the 110

-ers 110 are jammeqd against the Inner surface of

said roller to drive the latter, The roller 111 ig
free, however, to move faster than the shaft 108
at any time, for in sych an event, the palig 116 138
are freely rotatable without jg ing,
€ apparatyus hereinbefore described hag been

found tg pe very effective broducing condenserg
of a high degree of solidity in minimum time,

It is, or course, understoodq that my abparatug 12p
nay be modified in various ways without depart-
ing from the principle of my invention, I, there.
fore, do not wish to restrict mysels to the detailg
described ang shown herein,  Foy €xample, it
will be understooq that the terms “gpip» and 12§
“paper”, as the same are used herein gng in the -
appended claims, are intendeq 3o signify any con-
ventional typsg of conductive and non-conductive
materials, useq in the winding of coiled condensey

dies. .

severance of the Paper, . 1
& condenser Wwinding. machine, 5 Supply
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of paper, & supply of foil, a rotatable arbor on winding thereof after a predetermined length
which the paper and foil are adapted tobe wound, thereof has been wound, and means operable in
cutters for the foil and paper, mechanism driven timed relation to the cutting means for momen-

in. timed relation with the arbor for controlling tarily increasing the tension of the strip, said 1ast

the operation of said cutters to sever the foil prior named means comprising & gripping device 80
to the severance of the paper, and means for ad- adapted to frictionally engage the strip and :
justing said mechanism s0 a8 to vary the amount thereby retard it at a point pehind the cutting -
of such priority of severance. point.

4. Tn apparatus for winding coil condensers of '11.In apparatus for winding a continuous strip - -
alternate layers of foil and dielectric, cutters in upona mandrel, means for exerting a continuous 88
the path of said layers adapted to cut the latter pull upon the strip in the direction of the man-
after predetermined lengths thereof have been drel, means for cutting said strip during the
wound, means for transmitting motion to said winding thereof after a predetermined length
cutters, a pair of driven cams controlling the op- thereof has been wound, and ineans operable in
eration of said cutters and means for adjusting timed relation to the cutting means for momen- 90
said cams relative to one another to vary the rel- tarily increasing the tension of the strip, said
ative lengths of the strips to he wound. jast named means comprising a pair of relatively

5. In apparatus for winding coil condensers of movable and normally spaced friction rollers po-
alternate strips of foil and dielectric, cutters in sitioned pehind the cutting point and on opposite
the path of said strips adapted to cut the latter sides of the strip, whereby movement of the roll- 95
after predetermined- lengths thereof have been ers to engage the strip therebetween will counter-
wound, & driven spindle, means for transmitting act the pulling means and thereby create said
motion to said cutters including cams of which tension. ’ , :
one is fixed on said driven spindie and the other 12. In apparatus for winding a continuous strip
adjustable thereon, & toothed sector in one of upona mandrel, means for rotating the mandrel 100
said cams and a pinion in the other cam mesh- to exert a continuous pull upon the strip being
ing with said sector and serving for the adjust- wound, 2 normally inoperative cutting device
ment of said cams relative to one another to vary positioned to operate upon the strip during the
the length of the strips to pe wound. winding thereof so as to sever the strip after a

6. In & winding machine for & coiled condenser predetermined length thereof has been wound, 105
body, & rotatable arbor, reels for a supply of means for rendering said cutting device operative
conductive and non-conductive strips, means for at a predetermined time, and means operable in
winding said strips in alternate superposition onto timed relation to the cutting device’s operation
-said arbor, means automatically operative pefore for momentarily increasing the tension of the
the completion of the winding operation to sever strip portion which includes the cutting point 110
the strips after differing lengths thereof have during the cutting operation, said last named
peen wound, and means. for automatically ad- means comprising a device adapted to engage and
vancing the new ends resulting from said sever- retard the strip at & point behind the cutting
ance, at a retarded rate, from said reels toward device.
said arbor so as to position them in readiness for 13. In apparatus for winding coil condensers 118
the subsequent winding - of another condenser of alternate foil and - dielectric strips, a set of
body. rollers for said strips, adjustable bearings car-

7. An apparatus for winding coil condensers of rying said rollers, & second set of rollers cooperat-
alternate strips of dielectric and foil, comprising ing respectively with said first named rollers,

a rotary condenser support upon which said strips driving means, and cam controlled means im- 120
are adapted to be wound, cutters adapted to cut pelled from said driving means for adjusting
sald strips after predetermined lengths have been said bearings to either jncrease the pressure be-
wound and so timed that the strips of foil will pe tween respective rollers or decrease the same.

cut off in advance of the dielectric strips, and 14. In a winding device for a plurality of super-
means operable in timed relation to said cutters posed strips comprising alternate foil and dielec- 128
for momentarily varying the tensions on saig@ tric material, a receiving mandrel, .means for
strips during respective cutting operations. rotating the mandrel to wind the strips thereon,

8. An apparatus for winding coil condensers of & pair of normally inoperative rollers between
alternate strips of dielectric and foil, comprising ‘which all strips pass in approaching the mandrel,

a rotary condenser support upon which -said & cutting device in advance of said rollers, pairs 130
strips are adapted to be wound, cutters so timed Of normally inoperative rollers between which
as to cut off the strips of foil in advance of the only the foil strips pass in approaching the first
dielectric strips and after predetermined lengths mentioned pair, & cutting device in advance of
thereof have been wound, and means operable in each of said foil rollers, means for rendering
‘timed relation to said cutters for increasing the said rollers operative at predetermined relative 135
tension on said strips during the cutting opera- times:for engaging the strips between them and
tion and decreasing the same during the normal thus increasing the tension of the engaged strips
.winding operation. in advance of the operative rollers, and means for

9. In apparatus for winding & continuous strip rendering’:the cutting devices operative in timed
: upon & mandrel, means for exerting a continuous relation to the tensioning. . 140

pull upon the strip in the direction of the man- 15 In a winding device for a plurality of super-  ~
drel, means for cutting said strip during the wind- posed strips comprising alternate strips of foil
ing thereof after & predetermined length thereof and dielectric material, & receiving mandrel,
has been wound, and means operable in timed means for rotating the mandrel to wind the
relation to the cutting means for momentarily strips thereon, & pair of normally inoperative 145
increasing the tension of the strip. rollers between which all strips pass in approach- -

10. In apparatus for winding & continuous strip ing the mandrel, a cutting device in advance of
upon a mandrel,/means for exerting a continuous gaid rollers, pairs of normally inoperative rollers
puil upon the strip in the direction of the man- petween which only the foil strips pass in ap-

o drel, means for cutting said strip during the proaching the first mentioned pair, & cutting de- 150
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tween them thys increasing the tension of the Dairs between which selecteq strips or groups of
§ engaged strips in advance of the operative rojl- Strips may be made to pass in approaching the
€rs, and means for rendering the cutting device mandrel, and means for rendering sajq bairs op-
operative in timeq relation to the tensloning, said eratjve at Predetermineqd relative times for en-

10 Ubon the mandre} will be of shorter length than strips in advance of the operative pairs, 8 nor- 8

the dielectric strips, i mally inoperative cutting device in advance of

16. In apparatys for winding g blurality of cona each roller pair, and means for operating sajq
tinuous strips in superposed Telationship upon g cutting deviceg in timed relation to the tension
mandrel, meang for exerting a continuous pull for cutting the tensioned strips,

158 Upon the strips in the direction of the mandre], 2l. Inga winding device for g plurality of super- 9¢
means for cutting certain of said strips after Dosed strips, g driving receiving mandrel for
bredetermineq lengths thereof have been wound, the strips, a plurality of roller pairs between
and means for cutting certain othey of said strips Wwhich selecteg strips or groups of strips may pe
after different bPredetermineq lengths of other made to pass in app:; the mandrel, each

20 Strips have been wound, said cutting megng com-. pajr comprising relatively movable rollers which 95
brising a serjes of cutting devices Dositioned re- &re normally Spaced to permit free DPassage there-
Spectively so as to be operable upon respective . petween, and means . for moving the rollers of

25 Means operable in timeq relation to the cutting jncrease the tension, at- Predetermineq times, of 100
devices for momentarily Increasing the tension the éngaged strip op strips in advance of each
of the respective strips adjacent to the respective . ST ) R T
cutting deviceg during the cutting operations, .22, Ing winding device for g plurslity of super-
17, In apparatus for winding coil condensers Posed strips, g mandrel for receiving the strips

80 ©f continuoys strips of alternately Superposed thereon, means for drjving‘the-mgndrej, & pair 105
strips of dielectric ang foil, g rotatable mandrel of normally moperatj\re.muers between which ali

atively bositioned with respect to the dielectrie Operative ét Predetermineq relative times for 110

that .the dielectric strips will be cut after prede- é rotary condenser support, g blurality of reels 118

the strips, a- plurality of normally inoperative a plurality of Dairs of reels for foil and dielec-

50 Toller paijrg between which selected strips or tric stock, said Dairs being arranged in verti-
BToups of strips may be made to bass in approach-. cally Superposed position ang the pair of reels
the mandrel, and means . for rendering sajq Carrying the fojj stock being arranged intep.

Dairs operative gt Dredetermineq relative times ediate the two pairs of reels g ‘the di-
for engaging the strip or strips between them electric stock, g rotary mandrel for the coil eon-

55 and thus inereasing the tension of the engageq denser, means for guiding ang feeding strips of 130

128

60 . Pairs between which selected strips or BToups of dielectric strips' ang automatically . controlled 135
strips may pe made to pass in approaching the means for increasing the tension on the strips
mandre], anq means for rendering sajq pairs during the cutting operation and reducing the
operative at Predetermineq relative times for same at the instant that winding Operation be-
€ngaging the strip or strips between them ang gins. - ) :

65 thus increasing the nsion of the €ngaged strip HAROLD T DANZIGER, 140

1,940,847 —Zarold T. Danai er, New York, N. Y. -Ai%maams-:ronijIﬁnmg CoiL
1’940’8'4700%-5;@1{&' Patent duted Dec. 26, 1933, " Disclaimer e May 8, 1945,
by the assignee, Conderger Corporation, of America. L
Hereby enters this disclaimer to claimsxl,_z, and 3 in said specification.
[Official Gazette Juric &, 19461} , :

EEEE——




