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WINDING MACHINE 
Ernst A., Nordberg, Sharon, Mass, assignor to 

Production Development Corporation, Canton, 
Mass., a corporation of Massachusetts 

Application October 14, 1938, Serial No. 234,881 
12 Claims. (Cl. 242-56) 

The present invention relates to a winding 
machine for winding together in a roll ribbons 
of metallic foil separated by ribbons of insulating 
material. 
While the machine-may find useful application - 

for other types of Windings, it is particularly ap 
plicable to a machine for Winding electrical con 
densers of both the paper and electrolytic types. 

In electrical condensers there are provided two 
metallic foils or plates which are separated and 
insulated from each other by means of a dielectric 
element. 
In the plate type of condenser the metal may 

be sheets of copper or aluminum separated by 
layers of mica, paper or other materials. Usually 
a number of layers of metal sheets or foil are 
used stacked. One Over the other With paper, or 
other insulating means between. Each one group 
of the metallic plates or foil are connected to 
One electrical terminal and the other group to 
another electrical terminal, the important point 
being that the groups themselves are entirely in 
Sulated from each other. In the roll type of elec 
tric condenser the same general principle is fol 
lowed and in the winding process therefore four 
Or five sheets of material may be brought to 
gether. In each case the paper separating the 
foil with one set of foils being connected to one 
electrical terminal and the other set of foils con 
nected to the other electrical terminal. 
Wound Condensers, the foil connected to one elec 
trode or terminal, projects from one side of the 
roll, and the foil of the other electrode projects 
from the Opposite side of the roll, the terminal 
connections being soldered or adhered on oppo 
site ends of the completed roll. 
The present machine is designed to produce 

the condenser windings and may also have means 
for finishing the electric connections by soldering 
or adhering terminals at the ends of the con 
denser roll. At the present time most machines 
for making condenser windings that are generally 
employed are so called semi-automatic, in that 
certain operations must be performed by hand, 
although the winding itself is usually done by 
adjusting the foil strips on a mandrel which is 
turned by an electric motor. There are a num 
ber of reasons why the machines for the most part 
are not fully automatic. In the first place the 
metallic foil and the paper are so thin that it is 
difficult to handle them with machinery. Both 
paper and foil easily tear, particularly in the 
types of machines that must be stopped and 
started for trimming the ends so that the end 
edges of the foil do not touch. If all the foil 
sheets are cut simultaneously and simply wound 
on the roll; the end edges of the foil are usually 
so close together that there is a possibility of 
frayed edges to make contact with each other or 
even if this is not possible, the ends of the foil 
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that carry opposite electrical potentials are closer 
than normal electrical specifications will allow. 
It is necessary to see in all cases that the ends of 
the paper generously cover the foil beneath so 
that there is no possibility of electrical connec 
tion or contact at the ends of the foil. In addi 
tion to this because the foil and paper are both 
verythin and flexible, the stopping and starting 
of the winding must be done slowly, and for this 
reason considerable time is used in this work in 
the winding of the Condenser roll. It should also 
be noted that while it has been attempted to use 
means of pushing the foil in the feeding mecha 
nism, this is extremely difficult and therefore the 
foil is preferably pulled or drawn and special ef 
fort must be made to have this occur uniformly 
and Without change of Speed. 

According: to the present invention there is 
provided a winding machine for winding together 
in a roll ribbons of metallic foil separated by rib 
bons of insulating material, including mandrels 
operating in cycles and adapted to continuously 
draw said ribbons from rolls or "the like, said 
mandrels being arranged so that as the ribbons 
are severed from one mandrel they are simul 
taneously gripped by another mandrel to coin 
tinue uninterruptedly the drawing of said ribbons. 

... In the present invention the condenser is en 
tirely wound automatically, the only hand opera 
tion being the initial threading of the machine to 
put the strips in their proper position. When a 
complete set of rolls of paper and foil have been 
used, the machine is stopped and a new set is 
inserted, whereupon the machine will wind the 
entire set of supply rolls that feed it. . . 
In the present invention both the starting and 

stopping of the foil have been avoided; the foil 
is drawn at a nearly constant Speed in Spite of 
the fact that the strips of foil and paper are cut 
from the roll as each condenser is being made 
and each condenser winding is finished in such 
a way that the paper overlaps the foil and pre 
vents any electrical connection at the ends of the 
foil. 
In accomplishing the results of the present in 

vention, a machine is employed in which each op 
eration is duplicated one on one half of the ma 
chine and the other on the other half of the 
machine in a phase displacement, that is 180 
apart. This will be explained more in detail later. 
in the specification. 
In this machine the proper lengths of foil and 

paper are established after the winding has com 
menced but before the winding is completed in 

i5 such a manner that after the paper and foil for 
different individual windings are cut, winding 
will be completed Without interruption in Such 
a manner that no end edges of the foil can touch 
each other. 
The invention will be further understood from 



2. 
the description given below of an embodiment 
of the invention as illustrated by the drawings 
annexed hereto: 

Figure 1 represents a perspective view of the 
entire machine as viewed from the right forward 
end. 

Figure 2 shows a sectional view of the machine 
through the center on a slightly different scale 
from that shown in Figure 1 and looking from 
the opposite side of the machine from the per 
spective view taken in Figure 1. 

Figure 3 shows a sectional view of a portion of 
the machine. 

Figure 4 shows a plan view of a portion of the 
machine as viewed from the top of Figure 1. 

'... Figure 5 shows a section taken on the line 5-5 
of Figure 4. 

Figure 6 shows a section of a detail on the line 
6-6 of Figure 4. 

Figure 7 shows a section of a detail on the 
line 7-7 of Figure 1. 

; Figure 8 shows a detail of the glue pot mecha 
nism shown in Figures 1 and 2. 
Figure 9 shows a side view of Figure 8 as Wiewed 

from the left side of Figure 8. 
Figure 10 illustrates diagrammatically the cycle 

of Operation of the machine. - 
Figure il shows diagrammatically the thread 

ing of the paper and foils for the winding as em 
ployed in the machine described in the previous 
figures. 

Figures 12 and 13 show respectively how the 
ends of the foil and paper are severed for the 
beginning of the winding on the mandrel and 
the finishing of the Winding on the roll. 

Figure 4 shows a completed roll. . 
Figure 15 shows a modified method of winding 

in diagrammatic form. 
Figures 16 and 17 illustrate the relative posi 

tion of the foil and paper respectively at the 
beginning of the winding on the mandrel and the 
end of the Winding on the roll when using the 
method shown in Figure 15. 

Figures 18, 19 and 20 illustrate a further modi 
fication in the same respective relation as Fig 
ures 11, 12 and 13, and, 

Figures 21, 22, 23, 24 and 25, illustrate still 
further modifications in the arrangement of the 
foil and paper at the beginning of the winding 
and at the completion of the winding. 

Figure 26 shows a cross section substantially 
On the line 26-26 of Figure 4. 
Figure 27 shows a sectional view through the 

lower portion of Figure 1 looking downwards 
towards the base of the machine, and, 

Figure 28 shows a side elevation of one of 
the cams of the present machine. 

In Figure 1 the machine is shown mounted on 
Supporting legs 2 upon which rests the base plate 

- 20 with guide rails 22-22 and 23-23. The guide 
rails 22 serve to guide the platform 24 at the 
right of the machine and the guide rails 23 serve 
in a similar capacity for the platform 25. Each 
of these platforms reciprocates back and forth on 
the rails 22 and 23, respectively, being forced in 
one direction by means of the cams 3 f. and 33, 
respectively, and being returned in the other 
direction by means of springs one of which is 
shown at 34. Each of these cams is so set and 
the other parts of the machine so arranged, that 
the movement of each platform and every oper 
ation associated therewith are similar but have a 
phase difference of 180° in the entire cycle of 
operation. 
Each platform 24 and 25 has mounted thereon 
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a pair of guide rails, the guide rails for the plat 
form 24 being indicated by 26 and 27. The guide 
rails for the platform 25 are at the back of the 
supporting bracket 35 and therefore not shown 

5 in the drawings. 
Moving on the guide rails 26 and 27 are the 

platforms 28, 29, supporting the upright plates 
30 and 36, the latter of which carries the plates 
provided with rods to guide and control the strips 

10 of foil and paper, the knife mechanism and the 
gluing mechanism which will be explained in 
detail later. The platforms 24 and 25 provide 
the longitudinal motion of the mechanism and 
the platforms 28 and 29 provide the transverse 

15 motion of the mechanism for providing the com 
plete Winding procedure. The mechanism itself 
that produces the positioning, Winding and guid 
ing of the foil, will be more readily understood by 
considering initially the diagrammatic arrange 

20 ment of Figure 11 on connection with the cross 
Sectional view of Figure2 Which shows the wind 
ing as taking place on the mechanism carried by 
platform 28. In the machine there are provided 
a set of fixed guide plates through which the 

25 foil and paper are initially threaded. As indi 
cated in Figures 2 and 11, the lower guide plates 
40 and 4 are used for the paper strip 42, the next 
guide plates 43 and 44 for the foil 45. Through 
the third guide plates 46 and 47 there are thread 

30 ed tWO Strips of paper 48 and 49. Above these 
are further guide plates 50 and 5? between which 
there is placed the foil 52 and a top pair of guide 
plates 53 and 54 holding the paper 55. The foil 
and paper pass between these plates being drawn 

35 continually in the winding process without a great 
change in the rate of advance of either the paper 
or foil. On either side of the several guide plates 
there are positioned as shown in Figure 11, rods 

to 0 carried by the supporting plates 30 on 
40 either side of the machine. All of these rods ad 

vance forward in the winding process in the 
direction of the arrow A and some of these simul 
taneously move transversely to the direction of 
travel of the strips to lengthen in the proper 
amount the length of paper and foil as it is 
being Wound on the roll, so that while the hori 
Zontal distances between the rods always remain 
the same, the vertical position with respect to 
each other may be changed as will be noted in 
the description below. For this purpose the rods 
l, 2 and 3, 4, 5, 6, 7 and 8, retaining their per 
manent horizontal relationship are mounted di 
rectly in the upright bracket or plate 30, while 
those that move also in the vertical directions are 
mounted in moving blocks or plates shown in Fig 
ures 2 and 4. Each moving block or plate 56, 
56' has a projecting flange 57 which is dove 
tailed into an insert 58 mounted permanently or 
fixed in the plate 36. There are two of such 
plates for each side of the machine. These are 
indicated in Figure 2 which shows the upper plate 
56 and a lower plate 56' carried by the platforms 
28, and upper plate 97 and lower plate 92 car 
ried by the platform 29. Each of these plates 

i upper and lower is moved substantially in the 
same manner towards a common center line by 
means of the cam plates 59 and 60 respectively 
and returned by means of the springs 6 and 62 
shown in Figure 2 for the plates 97, 92. The 
Springs 6 and 62 pull the plates 56 and 56 in 
directions against the cams 59 and 60 and are 
fastened to fixed supports in the platforms as for 
instance the plates 36 and 36' and tend therefore 
always to separate the plates 56 and 56. 

Referring now to Figures 2 and 11, it will be 

...) 
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noted that each of the vertically moving plates 
carries: four rollers, or rods, the upper plate carry 
ing the rollers or rods. 63.64, 65 and 66, and the 
iower plate:carrying the rods or rollers, 67,68, 69 
and 70. In Figure 11 the rods 85’ and 66' are the 
same as the rods 65 and 66, but shown in a differ 
ent position: of the cycle and Similarly the rods 
69' and 6, though the prinned numbers may be 
assumed if desired to refer to the corresponding 
rCds, on the pair of plates. On the opposite side 
of the machine. In the initial position of the 
cycle: the platform. 28. With the plates. 30 and 36 
moves. inwardly towards, the center of the na 
chine with the rods 65 and 66 and 69, and 70 as 
suming the positions indicated by the primed 
numbers 65, 63', 69' and 79. Similarly the rods 
, , 2, 3, 4, 9, t), 7, 8, 6, 5, as well as the rollers 63, 

64, and 67. and 68 are advanced, forward to the 
center of the machine. The latter four rods: are 
not indicated in their initial position of engage 
ment, but these are as Will.be.noted from the ar 
rangement in Figure 2 along the same horizontal 
lines respectively as the rods. 65, 66 and 69, 79 
which are rods 65, 66, 69 and 70, in their initial 
position as the platforn 28 noves inward to the 
center of the machine in the beginning of the 
operating cycle. As the platform, moves, inward, 
all of the rods engage the foil and the paper in 
the position shown. Following the motion of the 
platfornin inward, all of the rods advance in the 
direction of the arrow A through the motion cf 
the lower platform shown in Figure.1 as 24. This 
advance brings the rods, f and 2 in the position 
of the rods and 2', the rods 3 and 4 in the posi 
tion of the rods 3' and 4', the rods 7 and 8 in the 
position of the rods and 8', the rod 6 in the 
position of the rod 6', all of which move later 
ally or horizontally, in Figure 1.1 without, any ver 
tical motion. The eight rods 63, 64, 65 and 66, 
67, 68, 69 and G. carried by the plates 56, 56', 
and the rods. 5, 9 and it, includes also vertical 
movement by the means. which will be explained 
below. 
As the platform 24 is advanced over the rails 

22, the plates 56 and 56' from which extend covers 
2 and 3, Figures 2 and 4...having rollers 4 and 

75' bearing, respectively, on the cams 59 and 69 
are acted upon by the cams. 59 and 6 to force to 
gether these plates carrying rods 63, 64, 65, 66.67, 
88: 69 and , thus drawing the paper and foil to- . 
gether in preparation for threading the mandrel 
carried by the other platform 29 over the foil, and 
paper strips which have been pressed together 
by the vertical motion of the upper and lower 
rods. Two mandrels 78, 73d are provided, one for 
each platform 3. 29. Figures 2 and, 11 show the 
machine as winding on the mandrel carried by 
the platform. 28. When the top and bottom plates 
56, 56' have been moved together as they ad 
Vance over the cans 59 and 6, the nandrel 6d. 
Supported by the platform 29 on the opposite side 
of the machine is advanced inwardly towards the 
center of the machine to cover or grip the foil 
and paper which has been pressed together. At 
the same tire the rods carried by the platform 1: 
28 engage the strips of foil and paper. The man 
dicel itself is sinpy a rod with a slot, and is shown 
as: 6 in Figure 4 and as 6 and 6a in Figures 11 
and 1 in Which both inlandrels are shown. 

It should be noted in this respect referring to 
Figure 1, that as the platform 28 moves inwardly, 
the mandrel mounted on it. moves inwardly to 
enter between the opposite pair of plates 9, 92. 
As the platform 2A continues to move forward 
after the rollers have been brought together, the 
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covers: 2-and-73 finally, engage the projections 78 
and 79 Which force; these:covers which act against 
the springs. 2' and 3' respectively and which are 
pivoted respectively, at 80, and 8 downward and 
upWard respectively at their for Ward edges forc 
ing: towards; each other the knife: plate. 82 and 
the knife shoe;83: which sever, the foil and paper. 
This occurs: at the point indicated by the vertical 
arrow 8 in Figures 11. Up to this, point in the 
cycle; the mandrel 76 has done all the Winding, 
but at this point the mandrel 76a begins to turn 
and catch together the ends of the paper and 
foil. The winding of the mandrel-6 is completed 
in: the nanner that Will be described later, while 
the mandrels 76 and 8a, continue to advance 
with the advancing of the platforms 24 and 25, 
At the end of the Winding operation, the plat 
for-in-28 is thrown outwards by eans of a lever 
83-Figure 3, which hits against the abutment:85' 
at the bgtton of ther platform and the platform 
28 is also returned by means of its spring - which 
corresponds; to the spring 34t of platform 25. In 
order to obtain the desired length of paper just 
before the foil, and paper are severed, the rod 5 
is moved downward by means of a cam plate: 86 
mounted on the bracket 35 in the center of the 
machine. This is accomplished by the arrange 
ment indicated more clearly in Figures 4 and 5. 
Therod:5 is supported solely by a yoke 3 in which 
it is rigidly mounted. This yoke is carried by a 
plates 83 which works in grooves in the plates 30 
and 38 and is urged upwardly by a helical spring 
30, mounted in a top portion of one of the grooves. 
Frojecting from the plate 88 is a roller 99, which, 
When it coines into engagement with the lower 
ends of the can plate 86; draws the rod 5 down 

: Ward, and lengthens the paper of the lower strip 
as indicated in Figure. 11. This lengthening oc 
curs at a point just before the cans: 59 and 69 
act to sever the paper: . It will be noted from Fig 
lures, and 5; that the rod 5 and the corresponding 
rod:5a on platform. 29. pass through slots 9 in 
plates 3 and 36. 

It, Will also be noted from Figure 11 that the 
-rods or rollers 9 and O. move upward to the 
positions. '9' and 0, respectively, just before the 
foil and paper are severed. These rollers 9 and 
h: are indicated in Figures 2 and 5, Figure 2 

also showing the rollers 9 and f) corresponding 
to the position of the rollers 9 and O' in Fig 
ure 1. The corresponding rollers of the other 
winding mechanism are also indicated in Figure 1 
as: 9a, and a, respectively, and are shown in 
the upward position having been carried into 
this position by the movement of the lower block 
92: On the cann; S. Movement of the lower block 
or plate. 55 or 92 Figures 1, 4 and 6 upwards 
causes upWard movement of a projecting bar '93' 
when the lower end of a slot 95 in the plate 56 
or 92 bears against the bar. The projecting bar 
93 is' fastened to a slide 93 supported between 
the plates: 39 and 36, so that the slide 93 is moved 
upward by movement of the plate 56 or 92. The 
slide 93 supports yokes 94 supporting in turn 
fixed positions: the rods 9 and which move in 
slots 96 and 95, respectively. The rods 9 and ?o 
are: inst; Gounted directly on the plate 56 since 
the motion of these rods vertically upwards is 
not as great as the motion of the rods or rolls 
67; 68, S3 and 70, as will be readily seen from 
consideration of Figure: 11. 
As has been stated above, at the beginning of 

the operating cycle, all of the guide rods or roll 
ers of the Winding mechanism on one side of the 
machine are brought into the center in the posi 



4. 
tion illustrated diagrammatically in the left half 
of the Figure 11. The table or platform is then 
advanced towards the front part of the machine 
and the rods or rollers are thereby brought into 
their new position to lengthen out the strips 
of foil and paper so that the rolls will be prop 
erly wound. As this advance occurs all the strips 
of foil and paper are brought together in face 
to face relationship by the upper and lower blocks 
56, 56 or 97 and 92 being forced together as 
the rollers 4 and 75 ride on the cams 59 and 
60. When these blocks come together, then the 
paper is ready to receive the mandrel 6d or 
76 of the other winding mechanism, which man 
drel enters from the opposite side of the ma 
chine through the slot 98, as the Opposite plat 
form 29 or 28 shown in Figure 1 moves in Wardly 
at the beginning of the cycle. At the beginning 
of the cycle therefore, the mechanism at One 
side of the machine has already assembled to 
gether the paper and foil so that the mandrel of 
the other side of the machine may enter Over 
the paper and foil. Mechanism is also provided 
to align the slot or cut in the mandrel horizon 
tally so that it will engage the foil and paper 
in the same horizontal position. This Will be 
explained later. By the time that the mandrel 
on one side has engaged the strips on the other 
side, the papers and foils have already been ad 
justed to their proper lengths. The rod 5 or 5d. 
has been moved downward by means of the cam 
plate 86 to the end of the slot 9 and the rods 
9 and 10 or 9a and Oa, have been moved upwards 
through the movement of the plate 92 or plate 
56'. In advance of the mandrel entering at the 
beginning of the cycle, there is the second man 
drel indicated in Figure 11 as 76. This has 
already completed part of its winding as the 
first mandrel is moving towards the center to 
enclose the foil and paper So that when the knife 
mechanism is operated by means of the projecting 
fanges 79 and 78 at the end of the cam plates 
59 and 60, this mandrel has completed its wind 
ing except for the winding of the free ends sev 
ered by the knife blade. At the instant of cut 
ting, the rods 63, 64, 65, 66, 67, 68, 69 and 70, 
hold the papers and foil together and the knife 
blade 82 connes down over the knife shoe 83 sev 
ering both foil and paper. Immediately after 
this the rollers 74 and 75 move beyond the cam 
plates 59 and 69, whereupon the springs 6 f and 
62 pull the blocks or plates apart freeing the 
foil and paper which is thereupon Wound up and 
finished in the manner to be described. Follow 
ing the completion of this travel as has been 
mentioned above, the lever 85 acts to throw out 
ward the platform 28 and the associated spring 
(not shown but corresponding to spring 34) pulls 
back the platform 24 to the end of the machine. 
At the back end of the machine the cycle begins 
to repeat itself. The cycle begins by the mecha 
nism that carries the plates or platform 28 inward 
to the machine. This is accomplished by means 
of the sprocket gear 99, Figure 3, which is con 
tinuously rotated from a power Source and Which 
carries a crank arm 00 from the end of Which 
projects a pin. Of moving in a slot O2 in a 
bracket or support 03 on the platform 28 shown 
more clearly in Figure 1. As the pin. Of enters 
the slot f O2 and the crank arm f OO rotates, the 
platform 28 is moved inwardly. 

Before the platform 28 begins to move inward 
ly through the rotation of the Sprocket gear 93, 
the Spring corresponding to the spring 34 as has 
been mentioned above, returns the platform 24 
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2,340,340 
to the back of the machine. 
of the plate 30 is a disc 04 which has four pins 

Carried at the top 

85, 6, 7 and 68, arranged at the corners of 
a square on the disc. The frame of the machine 
carries an arm 09 which is permanently fixed 
to it, and this frame carries a projecting bar f0 
having a V-shaped end the width of the bar 

being the width of the space between two ad 
jacent pins. As the platform 24 moves back 
wards, the disc 04 which is positioned on the 
plate 30 So that it is in alignment with the bar 

), comes into the position as shown in Figure 1. 
This disc is mounted on the plate 30, or rather in 
an extension f2, Figure 4, supported from the 
piate 39 on a shaft 3 which on the inner side 
of the plate 30 carries the sprocket gear 4 hav 
ing the sprocket chain 5 in mesh with it. This 
Sprocket chain drives a second sprocket gear if 6 
which is on a shaft passing through the plate 
36 which shaft is formed as the mandrel 76 
at the other side of the plate. The gear ratio of 
the Sprocket wheels 4 and 6 is in the ratio 
of 4 to and the mandrel 6 is so aligned with 
respect to the disc 04 that between whatever 
pins the end f of the bar f0 comes, the slot in 
the mandrel will always be horizontal and be 
ready to receive the paper and foils. 
As the platform 28 moves inwardly the sprocket 

Wheel 8 also mounted on the same shaft as 
the Sprocket wheel 4 rides into alignment with, 
and then as the platform moves forward a very 
little into mesh with the sprocket chain 9 which 
rotates on the stationary bar 28, which bar 20 
is a part of the frame of the machine. The 
Sprocket chain 9 is driven from the power 
Source through the sprocket chain f2 driving the 
Sprocket gear 22 which rotates the shaft 23 
mounted in the brackets 24 and 25 on the 
frame of the machine. The shaft 23 drives a 
gear 26 which in turn drives the gear 27 on 
the shaft 28 on which is mounted the sprocket 
gear 30. Which drives the chain f 9. The chain 
9 is continuous and is driven around the 

pulleys 3, 32 and 33 situated in a rectangu 
lal fashion on the frame of the machine so that 
the Sprocket chain ffs in the portion 34 is al 
Ways in a horizontal position and adapted to 
mesh. With the sprocket gear 8. As the plat 
form 24 is moved forward, it will be evident that 
When the Sprocket gear 8 is in mesh with the 
chain and moves with the same velocity or speed 
as the chain 9 or the horizontal portion 34, no 
movement of the Sprocket gear 8 takes place. 
In this condition therefore the spindle or man 
drel 76 or 76a remains stationary. The drive of 
the chain f2 will be more readily seen in Figures 
2 and 3. The chain f2 engages at its lower por 
tion the Sprocket gear 99 previously mentioned 
at the inner side of the machine then passes 
around the Sprocket 35 on the outer side and 
around the lower sprocket gear 36 Which is 
mounted on the drive shaft 37 driven from the 
motor 38 through pulleys 39 and (49 by means 
of the belt 4. The pulley 49 is mounted at 
the end of the drive shaft, 3. The chain 2 
after passing the lower sprocket wheel 36 ex 
tends upwards around the sprocket wheel 42 
which corresponds to the sprocket wheel 99 and 
drives in a similar fashion the crank arm 43 
having the pin 44 which engages the slot 45 
corresponding to the slot f(2 on the other side 
of the machine. 
From the description given above, it will be 

Seen that the Speed of the chain 34 is dependent 
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entirely upon the gearing from the motor 38. 
The table or platform 24 is advanced by means of 
the cam 3f, and the table 25 by means of the 
cam 33 which is similar to the cam 3 except dis 
placed by a phase difference, of 180 as has been 
previously stated. Both cams 3 and 33 are also 
driven from the motor. These cams are mount 
ed. On a drive shaft. 46, see Figures 1 and 2, Which 
shaft 46 is driven by the gear 47 which in 
turn is driven by the gear 48 mounted on the 
shaft 49 which is supported in the bearings 50 
and 5 mounted in the bracket. 52 which is at 
tached by the flange 53 to the base 20 of the 
machine. The shaft 49 at its driven end has a 
toothed gear of 55 which engages the gear 5 , 
mounted on the drive shaft, 37. It will be seen 
therefore that since the drive of the cams comes 
also from the drive shaft, 37, that the various 
elements which are driven through this common 
drive shaft will remain in Synchronism. Mount 
ed also on the drive shaft 37 are the two heart 
shaped cams 56 and 57 on which ride respec 
tively the rollis 58, 59 respectively projecting 
from the arms 60 and 6 respectively. These 
arms are secured to the shafts 62 and 63 which 
shafts 2 and 63 carry respectively the arms 
64 and 65 which carry the bars 85, and 85 for 

throwing the platforms 28 and 29 respectively 
outward from the center of the machine at the 
end of the stroke. The bars. 85 and 85 Work 
against the lower sides of the platform, see Fig 
ure 3. 
As the platforms 24 and 25 move to the end of 

their travel on the forward part of the machine, 
and while the platforms 28 and 29, respectively, 
are at their inWard position the operation for 
Winding the ends of the foil and paper SubSe 
quent to the cutting by the knives occurs. This 
is accomplished by means of the motors 66 and 
67. These motors 66 and 67, see Figures 1 
and 2, are mounted on a bracket 68 inclined at 
an angle downward at the top of the machine. 
These notors each carry cones 7 which cones 
come in contact with the wheels f : of which 
there are two, one on each side of the machine. 
See Figure 4. The shaft 3 upon which the gear. 

4 is mounted: carries a gear meshing With the 
gear 75 which is mounted on the Cross shaft 2, 
Which shaft also carries the Wheel . . . . This 
cross shaft T2 is mounted in the plates 73, and 
iii.4 between the piate 3) and the plate 2. See 
Figure 4. When the cone connes in contact. With 
the wheel f, the wheel if rotates, thus rapid 
ly rotating the shaft 3 and driving the Sprocket 
chain 5 to complete the mandrel Winding comi 
pleting the condenser. When the platforms 24 
or 25 have progressed to the forward part of the 
machine, an arm 76 pivoted at 77 in the top of 
the frame, presses the roller i8 carried by the 
arm against the side of the condenser through 
the action of the spring 79 and keeps the ends 
of the foil and paper in place until they are ce 
mented. 
The gluing is accomplished by means of the 

glue pot f8 f and its associated mechanism. See 
Figures 1, 2, 3 and 9. This glue pot has a roller 
i82 mounted on a shaft 184 supported in the end 
walls of the glue pot. This roller 82 engages 
in contact with a roller 83 mounted on a shaft 
85 which is also supported in the walls of the 
glue pot. The glue pot has at the top an extend 
ing fiange 250 which rests in the side walls or 
plates 92 or 56 of the frame in which the Ver 
tical moving rods previously described, are posi 

5 
tioned. Pivoted to this frame or wall on the 
pivot 25, is a bar .252 which is linked with a 
second bar 253 which has its other end pivoted 
on the pivot 254 to the wall 255-of the glue pot. 
A second bar 87 also pivoted to the side wall or 
plate.92 at 55' at the point 88 rests under the 
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point of pivot 256 of the bars 252 and 253. The 
bottom end of the bar f87 resting on the plate 89 
is supported by the pivoted cover plate 3. (See 
Figure 2.) The spring 257 exerts tension on the 
bar 252 to keep contact of the bars 87 and the 
joint at the pivot (256. At the end of the travel 
of the platforms 24 and 25 in a forward direc 
tion, when the two rollers 74 and T5 are forced 
towards each other (see Figure 2) at the end of 
the cam plates 59 and 60, the upper cover. 2. 
and the lower cover 3, simultaneously with the 
action of the cutting by the downward motion 
of the cover 12 and the upward motion of the 
cover 73, cause the glue pot to slide slightly for 
Ward and bring the roll, 83 in-contact with the 
end-sheet of paper, depositing sufficient glue upon 
the paper so that when the roll is finally com 
pleted, the roll 78 will force the end of the paper, 
against the winding sealing-or, sticking it against 
the winding. Following this action as the plat 
form 28 or 29 is drawn outward the winding is 
pushed in or forced from the mandrel by means 
of the collar 258 which fits over the mandrel 76. 
or 6a, and is supported by the rod 259 which 
passes through the plates 36, and 30 and is 
mounted on an upright bracket 260 permanently 
fixed on the platform 24 by the base 26t. When 
this occurs the roller f78 has been pushed beyond 
the position shown in Figure 2 so that the Wind 
ing may roll down the chute 282. Beside the 
base plate 226 which mounts the bracket. 260 
upon the platform 24, there is indicated a block 
262 shown in detail in Figure. This block car 
ries a projecting bar 263, which rests in a recess 
in the block at the back end of which is a spring 
264. The bari 263 may be rounded or pointed 
at the end and acts as a retaining device for the 
platform 28 in Ward and outward. For this pur 
pose, the platform 28 in its base carries a plate 
255. Which has two depressions 266. and .267, one 
near each-end of the plate. In the back Ward-no 
tion of the platform the plate 265 comes to :a. 
position where the recess 266 is in contact with 
the rod .263, while at the end of the forward 
motion the rod 263 comes in contact with the 
recess 26T. . . . . . . . . . . . 

The adjustment of the operation of the vari 
ous elements to obtain the synchronism of the 
entire system will be understood more clearly. 
from Figure 10 which shows a chart of the wind 
ing operations and other functions of the ma-. 
chine. . ... - . . . . 

In this chart the abscissae represent an angu 
lar rotation of the cams 3 land 33 and the ordi 
nates represent the distance of travel of the plat 
forms along the length of the machine. . . . . 
It will be noted from the previous description 

that the platform 24 for instance, Figure 1, re 
mains stationary as the platform 28 is brought 
inward to the center of the machine. The plat 
form 24 then moves forward at a speed controlled 
by the cam 3 f to the end of the stroke, whereupon 
the platform 28 is thrown outward- and returned 
to its initial position. This cycle of operation 
may be followed on the chart of Figure 10. The 
cycle itself may be followed by the full line curve. 

75 
B. This begins at the point marked zero on the 
Ordinateline at the left, . . . . 
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As the can rotates initially, one of the plat 

forms 28 or 29 for example 28, is brought inward 
to the center. During this in Ward movement, the 
cam 3 associated with the platform 28 has pro 
gressed in its angular rotation from the point 
O to C, and the other cam 33 displaced 180° has 
progressed from E to F. With the platforms 28 
and 29, S distance apart and stationary, with 
respect to forward motion along the length of 
the machine. Also during this time a great deal 
of the Winding has been taking place on the 
first mandrel, that is the mandrel associated With 
the platform. 29. At the points C and F the cams 
commence the forward motion of the platforms 
keeping the distance apart S constant, and soon 
accelerate the Speeds of motion of the two plat 
forms making the portions of the curve after the 
points C and F at the pointSD and G for instance, 
the same Velocity as that of the lines A and A' 
which are the same as the velocity of the chain 

9 in the portion 34. Both platforms continue 
to move forward at the velocity Ato the points 
K. and I. While this occurs, the sprocket 8 as 
Sociated With the platform 28 engages the chain 
9 at the point H, and the other sprocket asso 

ciated With the platform 29 is still engaged in a 
chain corresponding to the chain 9 on the other 
Side of the machine, and since both platforms are 
moving forward at the velocity A, no winding 
takes place on either mandrel. The point J cor 
responds to the point H. Between the points J 
and L. While the platforms are moving at the 
Velocity A, cutting takes place. Immediately 
after cutting both platforms stop moving forward 
as shown between the points K and M and the 
points L. and N. This allows the mandrel asso 
ciated with the platform 28, that is, the rear 
mandrel to rotate a little more than half a turn 
So as to bind the paper and foil to the mandrel, 
and the length of the paper and foil wound is 
proportional to the difference in the heights of 
the ordinates at M, between the line A and the 
Cur"We Bindicated as W on the graph. From M. 
and N to P. and Q, both platforms advance to 
gether at the same constant separation S, during 
which time the upper and lower plates 92 and 97 
which had dimensioned the paper and foil in the 
region between P and E separate and the sprocket 
aSSociated With the first platform leaves the chain 
f9. The second platform 28 advances from P 

to E by almost any desired curve, while the first 
platform 29 advances from Q to R, during which 
time the cone 70 is engaged with the wheel i? 
and finishing takes place from Q to some point 
between as T. The platform 29 then moves out 
from the center between T and R, and the wind 
ing is ejected and then this first platform 29 
returns to the point O to become the Second 
platform in repeating this cycle of operation. 
The only considerations of the curve from P to E 
are that the second platform never gets nearer 
to the first platform than the distance S, and 
the slope of the curve at any point between P 
and E never exceeds the slope of the line A 
to prevent unrolling of the winding being wound. 
From a consideration of the description above, 

it will be noted that the velocity of the paper and 
foils substantially remains constant as it is drawn 
from the rolls upon which the paper and foils 
are originally contained. In effecting this result 
the linear velocity of the chain 9 in the portion 
34 is always kept at a constant velocity. The 
motion of the platforms 28 and 29 forward vary 
from time to time in accordance with the cams 
which control their forward motion. If Wip is 
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the instantaneous forward velocity of the plat 
form, and Wm is the instantaneous velocity of the 
mean mandrel periphery, then the relationship 
between the three elements may be expressed 
by the equation Vf=Vp--Wm, where Wi is the 
velocity of the foil and paper. 

After the mandrel has gripped the foil and 
paper, if the platform moves forward at the same 
velocity as the sprocket chain ff) in the portion 
34, then no winding of the mandrel takes place, 
and the only movement of the foil is that due to 
the movement of the platform which therefore, 
at that instant must be made equal to the desired 
constant velocity of the foil and paper. There 
fore the Velocity of the chain is made equal to 
this desired velocity of the foil and paper. When 
the platform moves at a less Velocity than a 
Sprocket chain, then the difference is made up 
by the winding of the mandrel. By proper choice. 
therefore of the fundamental driving Speed of the 
entire system, the desired constant velocity of 
drawing of the paper may be changed from any 
one constant velocity to any other constant veloc 
ity. If it is desired to increase the length of the 
winding or to decrease the length of the winding, 
the velocity of the chain 9 in the portion 34 is 
varied accordingly to increase or decrease the 
speed of the sprocket chain in proportion to the 
increase or decrease of the lengths of the Wind 
ing. In such a case the maximum platform. Speed 
is made equal to the chain speed by proper choice 
Of CanS. 
The chart shown in Figure 10 illustrates dia 

grammatically the cycle of operation of the ma 
Figures 15 to 25 show modifications. Be 

fore describing this, it is well to mention Figures 
12, 13 and 14, which relate to the winding of 
Figure 11. Figure 12, illustrates the position of 
the paper and foil of Figure 11 after the con 

40 denser winding has been severed. It will be 
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noted that the two inner papers 48 and 49 and 
the two outer papers 42 and 55 are longer than 
the foil 45 and 52. This is brought about by the 
rollers 9 and 10 moving upwards lengthening the 
paper 48 and 49 and because of the rods and 2 
which are not carried by the blocks that come 
together but remain in permanent position in the 
side plates, as for instance 30 and 36. The foils 
S5 and 52 are shorter therefore than the four 
paper sheets at the inside of the winding. When 
therefore these papers are twisted by the man 
drel, the foils are insulated from each other. 
For the other end of the Severed foils and papers, 
the rod 2 lengthens out the paper 55 as compared 
to the foil 52 and similarly the two papers 48 and 
49. The bottom paper sheet 42 is considerably 
lengthened by the rod 5 being pulled downward 
in the position indicated in 5' so that the end is 
completely sealed and insulated by the paper 
sheet, 
In Figure 14 the completed winding is shown. 

In this it will be noted that one foil sheet, which 
may be 52, projects from the left end of the 
winding, while the foil sheet 45 projects from 
the right end of the Winding. 
In Figures 15, 16 and 17, a different arrange 

ment of mandrel and rods is illustrated, following 
in general however the same principles. In this 
arrangement the two foil sheets 280 and 29 
representing the two electrodes of the condenser 
are separated by the two sheets of paper 202 and 
203, and covered respectively by the single sheets 
204 and 205. In this case the rods 206, 201, 208 
and 209, are carried by the upper plate 56 or 97 
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and the rods 210, 2ff, 22 and 213, by the lower 
plate. The rods. 208 and 209', correspond to the 
rods 208 and 209 in the plate on the opposite 
side of the machine, and the rods 2 2' and 213' 
to the rods 22 and 23 on the other side of the 
machine. The rod 2 fl is drawn downward to 
lengthen the inner paper sheet 205. The position 
of the winding in Figure 15 shows the foil and 
paper at the point where it is being severed as: 
indicated by the arrow 2:8. In this position the 
inner ends of the paper 204, 202 and 203 have 
their edges severed in the same straight line with 
the foil 200. The other foil 20 however is short 
er. The paper 205 is the same length to the left 
of the cut in Figure 15 as the other papers, so 
that the papers 205 and 203 cover completely the 
foil 20? as the first portion of the turn is given 
to themandrel 29. 
At the end of the winding, the severing of the 

foil and paper causes the foil and paper to assume the positions indicated in Figure 17 from which 
it will be seen that the inner paper 205 is longest, 
the foil 20, shortest, and the other foils and 
papers of the same length but longer than the 
foil. 20. Figures 18, 19 and 20, illustrate an ar 
rangement in which only one-half of each plate 
is movable, namely the lower half. In this case 
the plate, which moves vertically up and down 
contains the rollers 220, 22, 222 and 223. The 
paper and foil after severing by the knife blade 
which is at the position of the arrow 227 is in 
dicated in Figures 19 and 20. Here the mandrel 
228, has first a short end foil 229 and then two 
papers 239, 23i, a second foil 232 and two pa 
pers. 233 and 234, all of the same length, that 
is coming to the same edge together. 
other-ends the foils and papers are in the posi 
tion indicated in Figure 20 with the foil 229 
shorter the paper 239, 23, 233 and the foil 232 
longer than the foil 229, but all of the same 
length with the end paper 234 longest of all the 
sheets: 

Figures 21, 22 and 23 show a still further modi 
fication which is similar to that shown in Fig 
ures. 18 to 20 inclusive, except that there is a 
single inner paper sheet 234 and an outer paper 
235. The sheet 235 has the same length as the 
foil sheet 229 and both of these elements are 
shorter than the papers 230, 23,234 and the foil 
232. Figures 24 and 25 illustrate initially end 
insulation of the winding in the first half turn of 
the mandrel when winding clockwise or counter 
clockwise and having the papers and foil ar 
ranged as in Figure21. 

It should be noted that the cycle of Operation 
is duplicated on both sides of the machine and 
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that therefore both sides of the machine are . 
symmetrical with the center line and this follows 
without any exception so that the parts which 
have been described with reference to the right 
side of the machine or the left side of the ma 
chine are duplicated exactly throughout the ma 
chiie. The two camplates 3 and 33 are also 
similarly constructed but act in such a manner 
that the cycle of operation of one of the plat 
forms, reciprocated by one of the cams always 
remains relatively advanced over that of the 
other platform. This advance in cycles in the 
present layout is at 180 and while other degrees 
of advance may be suitable, the relationship of 
the cycles in the present layout has proven to be 
the best. 
As has been mentioned initially in the discus 

sion of the apparatus of the present application, 
the cam speed is such that together with the ver 
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7. 
tical movement of the various rods and the rela tive motions of the sprocket gearf 8 with the 
chain l9, a substantially constant drawing of 
the foil and paper occurs. At the time when no. 
Winding takes place on one mandrel, the winding 
is taking place on the mandrel in advance of this 
and as Soon as the paper and foil are severed, 
the mandrel in the rear continues to wind the 
paper and foil at substantially the same speed. 
Under these conditions the tension on the foil 
and paper is always nearly the same and the foil 
and paper are always being drawn so that great 
forces due to acceleration are never present. Nor' 
is there much slack due to slight differences in 
Speeds, since regardless of the winding of each 
individual mandrel, the paper and foil are always progressed forward at substantially the same Speed. 
Having now particularly described and ascer 

tained the nature of my invention and in what 
manner the same is to be performed, I declare 
that what I claim is: 

1. A machine for making condenser windings 
of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the Windings comprise a plurality of sheets of 
condenser foil and paper, a mandrel for receiving 
Said sheets, means providing both rotation of 
Said mandrel for winding said sheets and trans 
latory notion of said mandrel, the rotation and 
translatory motions having a relationship to each 
other such that the feed of said sheets is sub 
stantially constant, and means for severing the 
Windings from said sheets during the translatory 
motion of said mandrel. - 
2. A machine for making condenser windings 

of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the Windings comprise a plurality of sheets of 
condenser foil and paper, a pair of mandrels 
adapted to receive said sheets, means alternately 
moving Said-mandrels into engagement with said 
sheets, means providing both rotation of said 
mandrels for winding said sheets and translatory 
motion of said mandrels, the rotation and trans. 
latory motions having a relationship to each 
other Such that the feed of said sheets is sub 
stantially constant and means for Severing the 
Windings from said sheets during the translatory 
motion of said mandrel. 
3. A machine for making condenser windings 

of the type described in which foil and paper is 
supplied from continuous rolls of materiai and 
the Windings comprise a plurality of sheets of 
Condenser foil and paper, a pair of mandrels 
adapted to receive said sheets, means alternately 
moving said mandrels into engagement with said 
sheets at relatively the same point in the opera. 
tion of the machine and means providing similar 
Cyclic operation of said mandrels including means 
providing both rotation of said mandrels for 
Winding said sheets and translatory motion of 
Said mandrels and means severing the windings 
from said sheets during a period in Said cycle in 
which both said mandrels have translatory mo tion. 
4. A machine for making condenser windings 

of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the Windings comprise a plurality of sheets of 
Condenser foil and paper, a pair of mandrels 
adapted to receive said sheets, means for mov 
ing Said mandrels into engagement with said 
sheets at relatively the same point in the Opera 
tion of the machine in alternate Succession, 
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means providing a cycle of operation similar for 
each mandrel, said cycle comprising translatory 
and rotational motion of said mandrel alter 
nately, said translatory motion of each mandrel. 
having coinciding periods, and means. Severing 
the windings from the sheets during said trans 
latory motion. 

5. A machine for making condenser windings 
of the type described in which foil and paper is 
supplied from continuous rolls of material and 
the windings comprise a plurality of sheets of 
condenser foil and paper, a pair of mandrels 
adapted to receive said sheets, means for moving 
said mandrels into engagement with said sheets 
at relatively the same point in the operation of 
the machine in alternate succession, means pro 
viding a cycle of operation similar for each man 
drel, said cycle comprising translatory and rota 
tional motion of said, mandrel alternately, said 
translatory motion of each mandrel having coin 
ciding periods, and means severing the Windings 
from the sheets during said translatory motion, 
the cycle With respect to each mandrel being 
such that a portion of the forward motion of each 
mandrel occurs at the same time and With the 
same Velocity. 

6. A machine for making condenser windings 
of the type described in which foil and paper is 
supplied from continuous rolls of material and 
the windings comprise a plurality of sheets of 
condenser foil and paper, means for guiding said 
sheets in a continuous feed through said machine, 
a pair of mandrels adapted to receive Said sheets, 
means for moving said mandrels from opposite 
sides of the sheets into engagement with the sheet 
at relatively the same point in the operation of 
the machine at alternate intervals, means pro 
viding a cycle of operation for each mandrel 
including its inward operation to engage the 
paper comprising, both translatory and rotational 
motions for Said mandrels, a portion of said trans 
latory notion occurring at the same time for each 
mandrel, and means for severing said windings 
from said sheet at a point in the translatory 
motion of said mandrels while each engages said 
sheets. 

7. A machine for making condenser windings 
of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the windings comprise a plurality of sheets of 
condenser foil and paper, means for guiding said 
sheets in a continuous feed through said ma 
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chine, a pair of mandrels adapted to receive said 
sheets, means mounting and moving said man 
drels inwardly to engage said sheets and longi- : 
tudinally With said sheets, and means in part 
included in said previous means providing also 
rotational motion for said mandrels and cam 
means providing cyclic operation of the rotation. 
and translatory motion of said mandrels whereby 
a portion of the translatory motion of said man 
drels occurs simultaneously and means for sever 
ing the Winding from said sheets during the 
engagement of Said mandrels and during their 
translatory notion. 

8. A machine for making condenser windings 
of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the windings comprise a plurality of sheets of 
condenser foil and paper, means for guiding said 
sheets in a continuous feed through said machine, 
a pair of mandrels adapted to receive said sheets, 
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means mounting and moving said mandrels in 
wardly to engage, said sheets and longitudinally 
with said sheets, and means in part included in 
said previous means providing also rotational 
motion for said mandrels and cam means pro 
viding cyclic operation of the rotation and trans 
latory motion of said mandrels whereby a portion 
of the translatory motion of said mandrels Occurs. 
simultaneously and means for severing the Wind 
ings from said sheets during the engagement of 
said mandrels and during their translatory mo 
tion, the relation between the translatory and 
rotational motion of the mandrels being Such 
that constant feed is obtained. 

9. A machine for making condenser Windings 
of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the Windings comprise a plurality of sheets of 
condenser foil, and paper, means for guiding said 
sheets in a Continuous feed including means Oper 
atting substantially at right angles to the normal 
feed of said sheet for altering the length of feed 
of some sheets with respect to the others. 

10. A machine for making condenser windings 
of the type described in which foil and paper is 
supplied from continuous rolls of material and the 
Windings comprise a plurality of sheets of con 
denser foil and paper, a plurality of guides 
through which said sheets feed and are gathered 
together in face to face relation, a mandrel, 
means for aligning the mandrel to engage said 
assembled sheets edgewise, means for moving said 
mandrel transversely towards said sheets for en 
gaging the same, and means for moving said 
mandrel in the direction of the feed of said sheets 
and rotating the same to hold said sheets. 

11. A machine for making condenser windings 
of the type described in which foil and paper is 
Supplied from continuous rolls of material and 
the Windings comprise a plurality of sheets of 
condenser foil and paper, a plurality of guides 
through which said sheets feed and are gathered 
together in face to face relation, a mandrel, means 
for aligning the mandrel to engage said assem 
bled sheets edgewise, means for moving said man 
rel transversely towards said sheets for engag 

ing the same, means operatively engaging said 
mandrel after it has engaged said sheets for ro 
tating the mandrel and means advancing said 

} mandrel in the forward direction of feed of said 
sheet, Said last two means reacting with one 
another to vary the speed of rotation of said 
mandrel. 

12. A machine for making condenser windings 
of the type described in which foil and paper...is 
Supplied from continuous rolls of material and 
the Windings comprise a plurality of sheets of 
condenser foil and paper, a plurality of guides. 
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through which said sheets feed and are gathered 
together in face to face relation, a mandrel, means 
for aligning the mandrel to engage said assem 
bled sheets edgewise, means for moving said man, 
drel transversely towards said sheets, for engag 
ing the same, means for varying the position of 
Some of said guides in a direction away from the 
direction of normal feed of the sheets, whereby 
the feed of some sheets are lengthened over that 
of the other, said guides being positioned so that 
the sheets of paper are longer than the sheets 
of foil both for a winding being finished and a 
Winding being made. - 
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