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To all, whom, it may concern: 
Beit known that I, HENRY GEISENH6NER, a 

citizen of the United States, residing at Schen 
ectady, county of Schenectady, State of New 

5 York, have invented certain new and useful 
Improvements in Edgewise-Winding Appa 
ratus, (Case No. 1,651,) of which the follow 
ing is a specification. 
This invention relates to the edgewise wind 

to ingor bending of strips or ribbons of metal, 
Such as copper, into oblong or otherwise 
shaped field-coils for electric machines, the 
great advantages of which are now well-known 
to those skilled in the electrical art. 
The invention is an improvement on the 

method of winding the coils, which formerly 
consisted in Winding the strip edgewise into 
cylindrical form while preventing buckling 
and then flattening the cylinder, so that two 

2O of the sides are straight and parallel and con 
nected by curved ends. The disadvantages 
of such method are obvious, as it is clear 
that the greater part of the operation of wind 
ing is unnecessary with respect to the final 

25 shape desired and that the operation of flat 
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tening is solely for the purpose of restoring 
large portions of the strip to the shape which 
it had before the operation of winding or 
bending. 

3o With the apparatus, which is constructed 
in accordance with the invention herein, a 
metallic strip can be wound edgewise directly 
into a coil of the desired shape, and the ap 
paratus effectively carries out the process, 

35 which consists in successively bending edge 
wise in the desired direction portions of the 
strip which are of the requisite distance 
apart to form a coil of the desired shape. 
For example, in winding an oblong coil with 

4o curved ends for a field structure a portion of 
the strip or ribbon is bent edgewise until it 
is parallel with the main portion of the strip. 
Then a portion further along the ribbon is 
bent edgewise in the same direction until it 

45 is parallel to the rest of the main portion, 
the first bent portion being now carried to a 
portion adjacent to the main portion. Thus 
is made one complete turn, with a tailpiece, 
of the coil, which has curved ends and 

5o straight sides. The other turns of the coil 
are formed in a similar manner. 

Coils of other shapes than the one just de 
scribed can be produced by apparatus which 
does not differ substantially from that herein 
disclosed, as will be clear from the descrip- 55 
tion of the latter hereinafter. 

In addition to the means for winding the 
strip directly into its final shape an impor 
tant feature of the invention is the means 
for guiding the formed strip away from the 6o 
winding means, so that it is supported inde 
pendently of the portion of the strip which 
is being bent. 
Of the drawings, Figure 1 is an elevation, 

partly in section, showing a strip in process 65 
of winding, of an apparatus in which the in 
vention is embodied. Fig. 2 is a section along 
the line 22 of Fig. 1, showing in plan the 
means for winding the strip, the upper Sup 
porting-spool not being shown; and Fig. 3 is 7o 
a plan of the entire apparatus shown in ele 
vation in Fig. l. 
The winding-former F is adapted in the 

apparatus shown to produce oblong coils 
having straight parallel sides and curved 75 
ends, which are particularly adapted for use 
as field-coils for electric machines. 

It should be understood that the invention 
is capable of embodiment in apparatus which 
will produce coils of any desired configura- 8o 
tion. 
This is the first apparatus ever built by 

which flat strips of metal could be wound edge 
wise into any desired shape. 

In Fig. 1, C is a base upon which the appa- 85 
ratus is mounted. A bolt or Winding-stand 
ard G is secured to the base C by nuts HH'. 
A steel roller O is mounted on a central en 
larged portion of the bolt, and a rotatable 
disk T is mounted on a shoulder U of the 9o 
bolt, and upon the upper end of the roller a 
washer W beneath the nut H prevents ver 
tical movement of the rotatable disk T and 
roller O. A pin P is also secured to the base 
C. A link-shaped former F (shown in Fig. 95 
2) is adapted to be revolved and reciprocated 
with respect to the pin P. The metallic strip 
A is drawn to the winding operation between 
the roller H and an adjacent surface of the 
former F, as shown in Fig. l. During the op- Ioo 
eration of winding the strip is prevented from 
buckling by the base C, on which it rests, and 
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by the shoulder V of the lever V, between 
which shoulder and the base is a space suffi 
cient for two thicknesses of the strip A. The 
lever V is held in this position by the rotata 
ble disk T. The link-shaped former is moved 
in this particular apparatus by a hook-shaped 
lever V, which removably fits the former by 
its depending shoulder V' of the same con 
figuration as the outer edge of the former. 
Although the winding-former F is irregular 
in shape its movement is such that its edge 
in proximity to the roller H is always sepa 
rated therefrom by a distance which is equal 
to the width of the strip A. 
In Fig. 2 the portion in broken lines indi 

cates the winding-former F, with a portion of 
the strip wound thereon at the central point 
of its vertical reciprocation, and the full lines 
represent the winding-former at one-quarter 
revolution from the highest vertical point to 
which it is reciprocated, the lever W being 
shown in its operative position. The end of 
the strip A, upon which the operation of wind 
ing has just commenced, is shown attached 
to the lower surface of the lever by the pin 
K, which extends up through the upper sur 
face of the lever. 

Since, as shown in Fig. 1, the rectangular 
space between the roller, the edge of the 
former F, the lower surface of the shoulder V 
of the lever V, and the upper surface of the 
base C is sufficiently large to contain two 
thicknesses of the strip A, it is necessary in 
starting the operation of winding the coil to 
attach to the pin K on the bottom of the 
shoulder of the lever an auxiliary strip, which 
is bent in the same shape as the configura 
tion of the former F and extends from the 
pin Karound the left-hand end of the former 
F to the curved end portion M of the lever. 
As described above, the lever V has been 

moved in Fig. 2 to move the former Faquar 
ter-revolution about the pin P as a center, 
thus partially bending the first portion of the 
strip A, the end of which is attached to the 
portion of the pin K which extends from the 
lower side of the shoulder V of the ever V. 
To complete one curved end of the coil, the 
lever V is moved down until it is at right an 
gles to the position shown in Fig. 2. 
curved end of the coil is now completed, and 
the end of the strip is removed from the pin 
K in order that the lever V may be tempo 
rarily removed from the former F. This re 
moval is readily accomplished, because in the 
vertical position to which the lever has been 
moved in completing the formation of the 
curved end the curved portion M of the lever, 
which is an arc of the circle of the rotating 
disk T, has been carried to the edge of the said 
disk, so that the lever V is freed from the 
disk and can be lifted up from the former F. 
At this stage it will be clear by reference to 
Fig. 2 that the former F hangs vertically 
on the pin P, carrying the bent portion of 
the strip A on its upper end and that the 
free end of the strip extends down vertically 
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along the right-hand side of the former F and 
parallel to the main portion of the strip. The 
lever V having been removed is again placed 
on the former F in a reversed position, so that 
its handle J extends upward from the left 
hand side of the former F. This attachment 
is accomplished by reason of the curved por 
tion N of the lever, which, like the curved 
portion M, is an arc of a circle of the diam 
eter of the disk T, so that the shoulder V' of 
the lever at its curved terminal N can be in 
serted beneath the disk T, the main surface 
of the lever resting on the former F. The 
lever is then lifted, so that its hook-shaped 
end engages the lower end of the former F. 
The lever Wis now further raised, lifting with 
it the former F, which is permitted by the 
longitudinal central slot or groove in the 
former F in which the pin P engages. Thus 
the main portion of the strip A is drawn be 
tween the roller O, the shoulder V' of the 
lever W, the edge of the former F, and the 
upper surface of the base C, until the pin P 
engages with the lower end of the slot IL, the 
portion of the strip thus drawn forming a 
straight side of the coil. The lever V is now 
moved down clockwise, as before, to the po 
sition shown in Fig. 2, but in its second revo 
lution about the pin P. The auxiliary strip 
in this operation still remains attached to the 
pin K on the lower surface of the shoulder of 
the lever V, as there are not yet two thick 
nesses of the strip at the point where the strip 
is now being wound. However, soon after 
the lever W is moved below its horizontal po 
sition (shown in Fig. 2) the auxiliary strip 
passes from the bending-space between the 
roller O and the proximate edge of the former 
F, and there immediately follows it through 
that space the end of the strip which in the 
first revolution of the former F was attached 
to the pin K, but which is now free. The 
lever V is further carried down into a verti 
cal position, as before, thus completing the 
bending of a second curved end of the coil. 
The lever is then removed from the former 
F, as before, and the operation repeated twice 
more, until with two thicknesses of the strip 
in the bending-space adjacent to the roller O 
there is a free end of the formed strip which 
must be taken care of. The apparatus for 
this purpose may be most clearly understood 
with reference to Figs. 1 and 3. Rods R are 
secured to and carried by the former F. 
These rods support at their ends a spool D of 
the shape of the coil. Secured to the lower 
side of the spool D by a suitable bolt B is an 
independently-rotatable disk E. This disk 
is provided with a slot S, (shown in Figs. 1 
and 3,) and through this slot is inserted the 
free end of the strip A, to which reference 
has just been made. It should be noted here 
that the spool on which the disk is mounted 
is secured to and moved synchronously with 
the former F, and that therefore the formed 
strip is not carried automatically to the spool; 
but when the lever Whas caused a half-revo 
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lution of the former F and a new half-turn of 
the coil has been wound the lever is removed 
and the diskE is rotated in the direction op 
posite to the direction of movement of the 
hands of a clock, so that the edges of the slot 
S guide and raise up the formed strip A, so 
that it lies against the spool D and is sup 
ported upon the part of the diskE which pro 
jects beyond the sides of the spool D. This 
rotation of the disk E is continued until near 
the right-hand portion of the spool the strip 
is released from the slot S, which is carried 
beyond the inner end of the right-hand por 
tion of the spool to the other side thereof, 
where it engages with a portion of the strip 
which has been more recently wound and 
which now extends downward from right to 
left to the former F instead of downward 
from left to right, as in Fig. 1. The lever V 
is then operated again in the direction of 
movement of the hands of a clock, as de 
scribed, to form another turn of the coil, and 
then the disk E is again rotated in an oppo 
site direction to guide a new portion of the 
formed strip to the spool D. 

In Fig. 3 the end of the strip A, provided 
with the perforation Q, by which it is attached 
to the pin K of the lever V, is represented as 
being carried by the spool D and resting on 
the top of the disk E, having been carried 
into that position by a previous left-handed 
rotation of the disk E. At the right-hand 
portion of the figure is shown a part of the 
strip A which has been wound, but which 
has not yet been raised to the spool. It now 
lies about the edge of the former F and a por 
tion of it is hidden by the lever V, which has 
not completed its half-revolution and there 
fore is still in position on the former F. If 
now the lever V is moved down to its vertical 
position, the former, spool, and disk will be 
in the same relative positions as in Fig. 3. 
Then as the lever V is at that time removed 
we may assume that it is removed in Fig. 3, 

5 and upon a left-handed rotation of the disk 
E the strip will be carried through the slot S 
and the slot will be carried out of engagement 
With the strip at the right-hand end of the 
Spool D, will pass beneath the horizontal por 
tion of the spool, and will engage the portion 
of the strip which now hangs from the right 
hand portion of the spool down to the left 
hand end of the former in an opposite posi 
tion to that shown in Fig. 1. 

Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent of the United States, is 

l. An apparatus for winding a flat metallic 
Strip or ribbon edge wise, which comprises 
means for preventing the strip from buckling 
at the portion where it is being bent, and a 
non-circular former which is capable of move 
inents of revolution and reciprocation. 

2. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises a 

slotted disk which guides the formed strip 
from said former to the spool. - 

3. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises 
means for preventing the ribbon or strip from 
buckling at the portion where it is being 
bent, a non-circular former having a groove, 
a pin, and means for revolving and recipro 
cating said former with respect to the pin. 

4. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises 
means for preventing the strip from buc 
kling at the portion where it is being bent, a 
former, a spool for the formed coil, and a 
slotted disk which guides the formed strip 
from said former to the spool. 

5. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises 
fixed means for preventing buckling, a mov 
able winding-former coöperating there with, 
a spool movable with the former, and a slot 
ted disk which guides the formed ribbon to 
the spool. 

6. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises a 
former, and means coöperating with said 
former to entirely inclose the portion of the 
strip which is being bent by the movement 
of the former. 

7. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises a 
rotatable winding-surface acting on one edge 
of the strip, and a movable former of the same 
shape as that desired for the coil and to which 
one end of the strip is attached, and which is 
adapted to be so moved that its edge is al 
ways as far distant from the rotatable sur 
face as the width of the strip, said edge there 
fore acting on the opposite edge of the strip. 

8. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises a 
winding-standard, a former coöperating there 
with on the edges of the strip, to which former 
one end of the strip is attached, and means 
for moving said former to maintain constant 
distance between its edge and the standard. 

9. An apparatus for winding edgewise a 
flat metallic strip or ribbon, which comprises 
a pivoted roller acting on one edge of the strip, 
and a former of the desired shape of the coil, 
which acts on the opposite edge of the strip, 
and to which one end of the strip is attached, 
means for moving said former so that a con 
stant distance is maintained between its edge 
and the surface of the roller, and means for 
preventing the buckling of the strip. 

10. An apparatus for winding a flat metallic 
strip or ribbon edgewise into oblong coils hav 
ing curved ends and straight sides, which com 
prises a winding-standard, an oblong former 
having curved ends and straight sides, and 
adapted to act on an edge of the strip, means 
for imparting revolutionary and reciprocatory 
motion to said former to maintain its edge in 
engagement with the edge of the strip, and 

former, a spool for the formed coil, and a means for preventing buckling of the strip. 

75 

95 

OO 

IoS 

IO 

II5 

I25 

  



O 

al 

11. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises 
means for winding or bending the strip edge 
wise, a spool for holding the coil, and a slot 
through which the strip passes to the spool 
after it has been wound or bent. 

12. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises a 
former for winding the strip edgewise, a spool 
movable therewith for holding the wound 
strip, and a slot through which the strip passes 
to the spool after it has been wound. 

13. An apparatus for winding a flat metallic 
strip or ribbon edgewise, which comprises 
means for winding the strip edgewise, and in 
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dependent means for moving the wound strip 
away from the winding means. 

14. An apparatus for winding edgewise a 
flat metallic strip or ribbon, which comprises 
means for winding the strip edgewise, means 
for holding the strip to prevent buckling, and 
means for guiding the wound strip away from 
said holding means. 
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In witness whereof. I have hereunto set my hand this 27th day of September, 1900. 
HENRY GEISENHONER. 

Witnesses: 
BENJAMIN B. HULL, 
CAROLYN L. HAYNES. 

  


