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24 Claims. 

his invention relates to automatic machines 
go winding coil condensers and has for its main 
object to provide a construction. which will be 
cQEigastatively simple and yet efficient to produce 
condesers sufficiently compact and solid to with 
Stand considerable mechanical stress and which 
Will have a maximum electrostatic capacity. 
Another object of this invention is to provide 

& apparatus or doing the work of winding the 
condensers and performing automatically all op 
erations which hitherto have been done by hand, 
whereby a considerably larger output is insured 
&ind the cost of manufacture of the condensers is 
reduced to a minimun. Eo accomplish these objects my apparatus come 
prises substantially a rotatable split or Sectional 
Singadrel, a plurality of rotatable reel supports 
iro which bands of dielectric and foil are 
adapted to unwind in a downwardly converging 
Sine toward said mandrel, automatically con 

trolled aeans for retaining the tension of the 
ul'Ajiriig bands, means for holding said bands 
separated during their entire unwound length, 
automatically controlled rotary cutters, auto 
natically controlled feed rollers, whereby the ten 
sioi o the bands will be increased during the 
cutting operation and reduced during the winding 
operatici, means for automatically controlling 
the length of the bands to be wound around the 
aandrel, and means for automatically stopping 
the apparatus in case the dielectric or foil bands 
break or give out. My invention also consists in the novel con 
struction, arsaEagement, and combination of parts 
as will be hereinafter described and defined in the 
appended clains. In the accompanying drawings which form part 
of this specification and in which similar refer 
eace characters denote corresponding parts, 

Fig. is a front elevation of any improved appa 
ratus; w Fig. 2 is an inner view of the apparatus with 
the front plate of the frame removed; 

Fig. 2A is a fragmentary end view taken sub 
stantially 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 arOWs; . 

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

Sig. 5 is a side view of the cams shown in 
Fig. 4; Fig. 6 is a detail view of one of the cutting 
mechanisms showing the same in operation; and 

Fig. is a detail of a feed roller. 
the graachine comprises a frame composed of 

- 

(C. 242-56) 
two upstanding parallel plates, a front plate 10 
and a rear plate 11 Spaced apart and suitably 
joined together, Supported on the frame is the 
main motor 2 from which is suitably driven as 
by means of pulley 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 a gear 6 which 
through a train of gears 17, 18 and 19 drives a 
worm 20, which neshes with a worm gear 2. 
mounted on a shaft 41 extending at a right angle 
to and below the shaft 13 through the space 
between the two plates iO and 11. Rotatively supported on the outside of the plate 
10 of the frame are three pairs of drums or the 
like 23, 23, 24, 24 and 25, 25, adapted to carry the 
Stock of paper or dielectric and foil. The drums 
of each pair are arranged equi-distantly from the 
central vertical line of the frame and the three 
pairs are arranged in a 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, 24, are adapted 
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 latter. The strips or bands of papers, p, p, serve as the inner 
layers and the strips or bands of papers pa, pb, 
as the Outer layers for the strips or bands of foil 
f, f. All these strips are adapted to pass from 
the top of their respective drums and to converge 
downwardly toward the central vertical line and 
toward the mandrel on which the condenser is to 
be wound. The paper strips p, pi, are guided 
Over guide rollers r, r, and the paper strips pa, pb, 
are guided over guide rollers r, rh. The strips of 
foil f, f, are guided over guide rollers 26, 27, re 
spectively with which cooperate feed rollers 261 
and 27. A pair of main feed rollers 28 and 281 
serve to feed all strips, brought together at the 
lower part of the apparatus a short distance from 
the mandrel, onto the latter. 
To cut of the foil and the paper after a certain 

number of windings thereof around the mandre 
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 cutting 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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between such foil layers, the cutters are so timed 
that the foil strips will be cut off in advance of the 
paper or dielectric strips. The cutters or knives 
are adapted to be driven from the spindle 41 by the following mechanism. 
Mounted on the spindle 41 in parallelism and 

adjacent to One anothe: are two cams 42, 43 of 
which 42 is fixed to the Shaft 4 and the cam 43 
is claringed to be adjustable thereon relative to 
the can 42. The latter can has secured to its 
inner face a toothed sector 44 with which is adaptu 
ed to mesh a pinion 45 carried by a pin 46, pro 
jecting from the opposite inner face of the cam 
43. By means of sector 44 and pinion 45 the two 
cars 42, 43, can be adjusted relative to one an 
other so that the cutting operation performed on 
the foil strips will take place Sooner or later 
relative to the cutting operation performed on the 
paper strips. Each of these cams operates a hori 
zontally extending bar 4" pivoted to the frame at 
88 at Orae end and at the opposite end engaging a 
vertically moving Spring actuated rack 49, 50, 
respectively. The rack 50 meshes with a pinion 
51 which through a train of gears 52, 53, 54, 55, 56 
slowly drives the Spindles 371 of the rotary knives 
3 in opposite directions, the one at the left in 
Fig. 1 in a clockwise direction, and the one at the 
right in a counter-clockwise direction. The rack 
49 meshes with a pinion 57 which through a train 
of gear's 53, 59, 60 and 6 slowly drives the spindles 
38 of the rotary knives 38, the One at the left of 
Figure in a counter-clockwise direction, and the 
one at the right in a clockwise direction. Upon 
reference to Figure 4, it will be observed that at 
predetermined relative times the springs 62 be 
come operable suddenly to return the respective 
bars 47 to their downward positions, thus draw 
ing the racks 49 and 50 Successively and Suddenly 
downward and causing the rotary knives 3 and 
38 to rotate suddenly in the directions of the 
arrows of Figure 1 to cut the respective strips. 
Upon further rotation of the cams 42 and 43 the 
is 3's 49 and 5 are again slowly raised as before, 
there;y tensioning the springs 62 into readiness for the text cutting operations. 

Sile feed rollers 26, 22 and 281 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 
have spindles which extend through slots in the 
plate 10 and are rotatively journaled in adjust 
able beerings each of substantially the same con 
struction. Each adjustable bearing consists of 
a slide 63 borne in a block 64 suitably fixed to the 
frame. The side is actuated at predetermined 
times by a comparatively heavy Spring 65 which 
tends to suddenly move and hold the slide in such 
position that the roller journaled therein will be 
in strong frictional contact with the correspond 
ing roller of the pair, and thereby exert the neces 
sary tension on the particular strip conveyed be 
tween the same. Each slide 63 is normally re 
tained away from the corresponding one of the 
rollers 26, 27, 28, the spring being under compres 
sion. The adjustment of the slide or bearing 63 
is automatically controlled from the shaft 41. 
To this end I provide on the latter another pair 
of caims 66, 67, each of which cooperates with a 
vertically swinging horizontal arm 68, 69, respec 
ively, through the medium of a roller 70. Each 
of these arms at one end is fulcrumed to the frame 
at 7 and at the opposite end is connected to a 
bar 72, 73, respectively, suitably guided in verti 

3,940,847 
cal direction, each by a pair of oscillatory arrins 
74, 75 and 76, 77 respectively pivoted to the frene 
as at 78. One of the pair of arms 74, 75 is con 
nected by a link 79 to a lever 80, which is pivoted 
at One end 81 to the frame, and at the other end 
to One of the slides 63. This lever is also con 
nected by a link 82 to a double armed lever 83 
fulcrumed to the frame at 84 and pivoted to the 
Other slide 63. The Swinging of the evers 80 
and 83 will cause the slides 63 of the feed rollers 
26, 27 to move into irictional contact with, 
Or away from, their adjacent rollers 26 and 27. 
The bar 3 is connected by a link 35 to a lever 86 
which is fulcrumed to the frame at one end 87 
and at the opposite end 871 to the slide 63 of the 
feed roller 28. The two cams 66, 67 which are 
uniform in shape are so adjusted that one will op 
erate in advance of the other; that is, the feed 
rollers 26, 27 feeding the foil will ba operated 
in advance of the feed roller 281 to correspond 
with the timing of the cutting operations of the foil and of the paper strips. 
The rollers 26, 27 and 28 are a driven from 

the Worm operated spindle 41 by means of a set 
of gears (not shown) through the medium of 
gears 106 and 107, a sprocket chain iO0, and 
sprocket wheels such as that shown at 01. Each 
of said rollers is mounted on its driven shaft by 
Suitable coupling Such as that shown at 105 in 
Fig. 7, whereby the rotary motion of said roller 
is enabled to adapt itself to the speed of travel 
of the corresponding strips fed by it. That is, the 
shaft 108 has the cam teeth 109 mounted thereon. 
The shaft rotates in the direction of the arrowly of 
Figure 7, and as long as it moves faster than the 
roller 111 mounted thereon, the loose balls or roll 
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ers 110 are jammed against the inner surface of 
said roller to drive the latter. The roller 11 is 
free, however, to move faster than the shaft 108 
at any time, for in such an event, the balls a 10 are freely rotatable without jamming. 
The apparatus hereinbefore described has been 

found to be very effective producing condiensers 
of a high degree of Solidity in minimum time, 

It is, of course, understood that my apparatus 20 
may be modified in various ways without depart 
ing from the principle of my invention. , there. 
fore, do not wish to restrict myself to the details 
described and shown herein, For example, it 
will be understood that the terms 'foil' and 2. 
'paper', as the same are used herein and in the 
appended claims, are intended to signify any con 
ventional types of conductive and non-conductive 
materials, used in the winding of coiled condense bodies. 
What I claim is:- 
1. In a condenser winding machine, a supply of 
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3. 

paper, a Supply of metallic foil, a rotatable arbor 
on which the paper and foil are adapted to a 
wound, means for severing the foil and paper, 35 
means driven in timed relationship with the 
arbor, and means controlled by the last-men 
tioned means for causing the operation of said 
Severing means to sever the foil prior to the severance of the paper. 
2. In a condenser winding machine, a supply 

of paper, a supply of netallic foil, a rotatable are 
bor on which the paper and foil are adapted to be 
wound, means for severing the foil and paper, 
adjustable means driven in timed relation with 45 
the arbor, and means controlled by the last-men 
tioned means for causing the operation of said 
severing means to sever the foil prior to the sev erance of the paper. 

3. In a condenser winding machine, a supply 60 
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1,940,847 
of paper, a supply of foil, a rotatable arbor on 
which the paper and foil are adapted to be wound, 
cutters for the foil and paper, mechanism driven 
in timed relation with the arbor for controlling 
the operation of said cutters to sever the foil prior 
to the severance of the paper, and means for ad 
justing said mechanism so as to vary the amount 
of such priority of severance. 4. In apparatus for winding coil condensers of 
alternate layers of foil and dielectric, cutters in 
the path of said layers adapted to cut the latter 
after predetermined lengths thereof have been 
wound, means for transmitting motion to said 
cutters, a pair of driven cams controlling the op 
eration of said cutters and means for adjusting 
said cams relative to One another to vary the rel 
ative lengths of the strips to be wound. 

5. In apparatus for winding coil condensers of 
alternate strips of foil and dielectric, cutters in 
the path of said strips adapted to cut the latter 
after predetermined lengths thereof have been 
wound, a driven spindle, means for transmitting 
motion to said cutters including cams of which 
one is fixed on said driven spindle and the other 
adjustable thereon, a toothed sector in one of 
said cams and a pinion in the other cam mesh 
ing with said sector and serving for the adjust 
ment of said cams relative to one another to vary 
the length of the strips to be wound. 

6. In a winding machine for a coiled condenser 
body, a rotatable arbor, reels for a supply of 
conductive and non-conductive strips, means for 
winding said strips in alternate Superposition onto 
said arbor, means automatically operative before 
the completion of the winding operation to sever 
the strips after differing lengths thereof have 
been wound, and means, for automatically ad 
vancing the new ends resulting from said sever 
ance, at a retarded rate, from said reels toward 
said arbor so as to position them in readiness for 
the subsequent winding of another condenser 
body. 7. An apparatus for winding coil condensers of 
alternate strips of dielectric and foil, comprising 
a rotary condenser support upon which said strips 
are adapted to be wound, cutters adapted to cut 
said strips after predetermined lengths have been 
wound and so timed that the strips of foil will be 
cut off in advance of the dielectric strips, and 
means operable in timed relation to said cutters 
for momentarily varying the tensions on said 
strips during respective cutting operations. 

8. An apparatus for winding coil condensers of 
alternate strips of dielectric and foil, comprising 
a rotary condenser support upon which said 
strips are adapted to be wound, Cutters So timed 
as to cut of the strips of foil in advance of the 
dielectric strips and after predetermined lengths 
thereof have been wound, and means operable in 
timed relation to said cutters for increasing the 
tension on said strips during the cutting opera 
tion and decreasing the same during the normal 
winding operation. 9. In apparatus for winding a continuous strip 
upon a mandrel, means for exerting a continuous 
pull upon the strip in the direction of the man 
drel, means for cutting said strip during the wind 
ing thereof after a predetermined length thereof 
has been wound, and means operable in timed 
relation to the cutting means for momentarily 
increasing the tension of the strip. 

10. In apparatus for winding a continuous strip 
upon a mandrel, means for exerting a continuous 
pull upon the strip in the direction of the man 
drel, means for cutting said strip during the 

3 

Winding thereof after a predetermined length 
thereof has been wound, and means operable in 
timed relation to the cutting means for momen 
tarily increasing the tension of the strip, said last 
named means comprising a gripping device 
adapted to frictionally engage the strip and 
thereby retard it at a point behind the cutting 
point. 11. In apparatus for winding a continuous strip . 
upon a mandrel, means for exerting a continuous 
pull upon the strip in the direction of the man 
drel, means for cutting said strip during the 
Winding thereof after a predetermined length 
thereof has been wound, and means operable in 
timed relation to the cutting means for momen 
tarily increasing the tension of the strip, said 
last named means comprising a pair of relatively 
movable and normally spaced friction rollers po 
sitioned behind the cutting point and on opposite 
Sides of the strip, whereby movement of the roll 
ers to engage the strip therebetween will counter 

95 

act the pulling means and thereby create said 
tension. 12. In apparatus for winding a continuous strip 
upon a mandrel, means for rotating the mandrel 
to exert a continuous pull upon the strip being 
Wound, a normally inoperative cutting device 
positioned to operate upon the strip during the 
winding thereof so as to sever the strip after a 
predetermined length thereof has been wound, means for rendering said cutting device operative 
at a predetermined time, and means operable in 
timed relation to the cutting device's operation 
for momentarily increasing the tension of the 
strip portion which includes the cutting point 
during the cutting operation, said last named 
means comprising a device adapted to engage and 
retard the strip at a point behind the cutting 
device. 13. In apparatus for winding coil condensers 
of alternate foil and dielectric strips, a set of rollers for said strips, adjustable bearings car 
rying Said rollers, a second set of rollers cooperat 
ing respectively with said first named rollers, 
driving means, and cam controlled means im 
pelled from said driving means for adjusting 
Said bearings to either increase the pressure be 
tween respective rollers or decrease the same. 

14. In a winding device for a plurality of super 
posed strips comprising alternate foil and dielec 
tric material, a receiving mandrel, means for 
rotating the mandrel to wind the strips thereon, 
a pair of normally inoperative rollers between 
which all strips pass in approaching the mandrel, 
a cutting device in advance of said rollers, pairs 
of normally inoperative rollers between which 
Only the foil strips pass in approaching the first 
mentioned pair, a cutting device in advance of 
each of said foil rollers, means for rendering 
said rollers operative at predetermined relative 
times for engaging the strips between them and 
thus increasing the tension of the engaged strips 
in advance of the Operative rollers, and means for 
rendering the cutting devices operative in timed 
relation to the tensioning. 15. In a winding device for a plurality of super 
posed strips comprising alternate strips of foil 
and dielectric material, a receiving mandrel, 
means for rotating the mandrel to wind the strips thereon, a pair of normally inoperative 
rollers between which all strips pass in approach 
ing the mandrel, a cutting device in advance of 
said rollers, pairs of normally inoperative rollers 
between which only the foil strips pass in ap 
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for rendering said rollers operative at predeter 
mined relative times for engaging the strips be 
tween them thus increasing the tension of the 
engaged strips in advance of the operative roll 
ers, and means for rendering the cutting device 
operative in timed relation to the tensioning, said 
means being operative to tension and cut the 
strips in such a manner that the foil strips wound 
upon the mandrel will be of shorter length than the dielectric strips. 

16. In apparatus for winding a plurality of con 
tinuous strips in superposed relationship upon a 
mandrel, means for exerting a continuous pull 
upon the strips in the direction of the mandrel, 
means for cutting certain of said strips after 
predetermined lengths thereof have been wound, 
and means for cutting certain other of said strips 
after different predetermined lengths of other 
strips have been wound, Said cutting means con 
prising a series of cutting devices positioned re 
spectively so as to be operable upon respective . 
strips, means for rendering said cutting devices. 
operative at predetermined relative times, and 
means operable in timed relation to the cutting 
devices for momentarily increasing the tension 
of the respective strips adjacent to the respective 
cutting devices during the cutting operations. 

17. In apparatus for winding coil condensers 
of continuous strips of alternately superposed 
strips of dielectric and foil, a rotatable mandrel 
for receiving the strips, means for rotating the 
mandrel to exert a continuous pull upon the 
strips, cutting devices operatively positioned with 
respect to the foil strips, cutting devices oper 
atively positioned with respect to the dielectric. 
strips, and means for rendering said cutting de 
vices operable at predetermined relative times so 
that the foil strips will be cut after predeter 
mined lengths thereof have been wound, and so 
that the dielectric strips will be cut after predes 
termined greater lengths thereof have been, 
wound, and means operable in timed relation to 
the cutting devices for momentarily tensioning 
the foil strips and the dielectric strips respective ly during the respective cutting operations. 

18. In a winding device for a plurality of 
superposed strips, a driven receiving mandrel for 
the strips, a plurality of normally inoperative 
roller pairs between which selected strips or 
groups of strips may be made to pass in approach 
ing the mandrel, and means for rendering Said 
pairs operative at predetermined relative times 
for engaging the strip or strips between them 
and thus increasing the tension of the engaged 
strip or strips in advance of the operative pairs. 

19. In a winding device for a plurality of Super 
posed strips, a driven receiving mandrel for the 
strips, a plurality of normally inoperative roller 
pairs between which selected strips or groups of 
strips may be made to pass in approaching the 
mandrel, and means for rendering said pairs 
operative at predetermined relative times for 
engaging the strip or strips between them and 
thus increasing the tension of the engaged strip 
or strips in advance of the operative pairs, and 
means for cutting said strips in timed relation to the tensioning thereof. 

22, in a winding 

1,940,847 vice in advance of each of said foil rollers, means 
20. In a winding device for a plurality of super 

posed strips, a driving receiving mandrel for the 
strips, a plurality of riormally inoperative roller 
pairs between which selected strips or groups of 
strips may be made to pass in approaching the 
mandrel, and means for rendering said pairs op 
erative at predetermined relative times for en 
gaging the strip or strips between then and thus 
increasing the tension of the engaged strip or 
strips in advance of the operative pairs, a nor 
mally inoperative cutting device in advance of 
each roller pair, and means for Operating said 
cutting devices in timed relation to the tension for cutting the tensioned strips, 
21. In a winding device for a plurality of super 

posed strips, a driving receiving mandrel for 
the strips, a plurality of roller pairs between 
which selected strips or groups of strips may be 
made to pass in approaching the mandrel, each 
pair comprising relatively movable rollers which 
are normally spaced to permit free passage there 
between, and means for moving the rollers of 
said pairs at predetermined relative times to en 
gage the strip or strips between then and thus 
increase the tension, at predetermined times, of 
the engaged strip or strips in advance of each 

device for a plurality of super posed strips, a mandrel for receiving the strips 
thereon, means for driving the mandrel, a pair of normally inoperative rollers between which all strips pass in approaching the mandrel, pairs of 
normally inoperative rollers between which only 
certain strips pass in approaching the first men 
tioned pair, and means for rendering said rollers 
operative at predetermined relative times for 
engaging the strips between them and thus in 
creasing the tension of the engaged strips in ad 
vance of the operative rollers. 

23. In apparatus for winding coil condensers, 
a rotary condenser support, a plurality of reels 
for foil and dielectric reel stock, means for guid 
ing and feeding the foil and dielectric strips, 
rotary cutters, a worm driven spindle, cams op 
erated from said spindle and controlling the op 
teration of said cutters so that the foil strips will 
be cut in advance of the dielectric strips. . 

24. In apparatus for winding coil condensers, 
a plurality of pairs of reels for foil and dielec 
tric stock, said pairs being arranged in verti 
cally superposed position and the pair of reels 
carrying the foil stock being arranged inter 
mediate the two pairs of reels carrying the di 
electric stock, a rotary mandrel for the coil con 
denser, means for guiding and feeding strips of 
foil and dielectric from said reels in a converging 
manner toward and "onto Said mandrel, cutters, 
automatically controlled means for causing said 
cutters to cut of the foil strips in advance of the 
dielectric strips and automatically - controlled 1 
means for increasing the tension on the strips 
during the cutting operation and reducing the 
Same at the instant that winding operation be gins. " 

HAROLDI. DANZIGER. 

D IS C.A. M. E. 
1,940,847-Harold I. Danzi er, New York, N. - - - - - - - - - 

E. dated Dec. 26, 1933. Disclaimer filed May 8, 1945, 
CoNDEN's ERs. Y. AppARATus:For WINDING Col. 
by the assignee, Condenser Corporation of America. ra. ... r. 

Hereby enters this disclaimer to claims 1, 2, and 3 in said specification. Official Gazette June 6, 1945. 
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