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To all, ??h???, i? ??? ????ce7°?: 
Beit known that I, JOHN RIDDELL, a citi 

Zen of the United States, residing at Schen 
ectady, county of Schenectady, State of New 
York, have invented certain new and use 
ful Improvements in Apparatus for Forming 
Coils, (Case No. 1,123,) of which the following 
is a specification. 
This invention relates to improvements 

upon the apparatus designed by Henry Geis 
enhoner and disclosed in Patent No. 666,008, 
dated January 15, 1901, for winding metallic 

electrical machines or other desired purposes. 
The apparatus referred to was manually 

operated, and improvements herein comprise 
means for operating the machine by power, 
and also improvements in the structure 
and method of operation of the machine. In 
Geisenhoner's apparatus it was necessary to 
remove the hand-operated lever at the com 
pletion of every half-turn of each coil, where 
as the machine herein described operates au 
tomatically and continuously. Furthermore, 
Geisenhoner's apparatus, as shown, was 
adapted to produce only a coil similar in 
shape to an ellipse, while with this machine 
coils of any desired shape can be made. 
Of the drawings, Figure 1 is a plan view of 

the machine. Fig. 2 is a right-hand end 
elevation of the same as shown in Fig. I. 
Fig. 3 is a vertical longitudinal section of the 
machine as shown in Fig. 1, showing in lat 
eral elevation a portion of the actuating 
mechanism. Fig. 4 is a plan of that por 
tion of the machine wherein the winding or 
bending operation is carried out. Fig. 5 is 
an elevation of a portion of the machine as 
shown in Fig. 2, but having the gears removed. 
Fig. 6 is a perspective view of the pressure 
disk D, under which the metallic ribbon is 
held in the process of winding or bending. 
Fig. 7 is a detail view showing how the disk 
D of Fig. 6 isse?ured to its associated parts, 
as shown in Figs. 2, 3,... and 5. Fig. 8 is a 
detail vertical section showing one of the de 
vices which assist in holding the ribbon in 
position during the process of winding. Figs. 
9, 10, and 11 are detail views of parts of the 

5o automatic actuating mechanism and will be 
described more fully hereinafter. Fig. 12 is 

ribbons edgewise into coils for-the-fields-of-lis embodied in this machine, and by it coils 

an elevation of the safety tension mechan 
ism, from which the strip is drawn into the 
machine. Fig. 13 is a section of a friction 
clutch, which is interposed between the source 
of power and the machine. Figs. 14, 15, and 
16 are plan views of the parts of the machine 
which carry out the winding or bending proc 
ess, a part of the pressure-disk D, above re 
ferred to, being broken away to disclose the 
parts which actually do the work of bending 
the ribbon. 
The essence of the invention of Geisenhoner 

of ribbon or flat strips of any desired shape 
and wound edgewise are produced, this re 
sult being due chiefly to a non-circular 
former, to which is given movements of re 
ciprocation and rotation. Means are also pro 
vided for preventing the ribbon from buc 
kling or Wrinking in any direction under the 
enormous strains to which it is subjected in 
the process of being wound edgewise. 
The machine may be divided for conven 

ience of description into four sets or parts, 
as follows: first, the power connections; sec 
ond, the main moving parts of the machine 
which are driven by the power connections 
and which in turn actuate the parts which 
actually carry out the bending operation 
itself; third, the automatic mechanism which 
controls the alternately - acting clutch con 
nections between the power connections and 
the main moving parts, and, fourth, the 
parts which are operated by the main mov 
ing parts to carry out the bending operation. 
The last will be described first in order to 
give a clear idea of what is accomplished by 
the machine and of the movements which 
must be imparted. to it to enable it to dis 
charge its functions. 
The bending operation will be best under 

stood by a consideration of Figs. 2, 5, 6, 7, 8, 
12, 14, 15, and 16. As shown in Fig. 12, the 
metallic ribbon or flat strip X is drawn into 
the machine from a reel Q, over an idler R, 
through an oiler W, and finally through the 
tension-pins U, which serve after the portion 
of the ribbon has been drawn into the ma 
chine to anchor it while it is being bent. 
The disk D, Fig. 6, is mounted on the tool 
steel former F, Figs. 5, 7, 2, 3, 14, 15, and 16, 
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and the latter is screwed to its base B, Figs. 
2, 8, 14, 15, and 16, which is in turn mounted 
on the upper reciprocating platform T of the 
machine. The former F is designed to pro 
duce the desired coil or winding, and a dif 
ferent former is secured to the base B for 
every different winding desired. The form 
er-base B is furnished with legs A, Fig. 5, 
which rest on the upper platform T, these 
legs providing a space between said platform 
and the bottom of the base B, in which space 
is accessibly located the lower portion of the 
bolt E, which retains the base and disk to 
gether. This bolt E also secures to the disk 
E and former-base B a support C, Figs. 2, 3, 
5, 7, and 8, which support carries the ribbon 
X after it has been wound and has passed 
through the slot I, Figs. 1 and 6, in the disk 
ID, Figs. 1, 3, 4, 5, and 7. Spools O are 
mounted upon the support C and serve to 
carry the coil as it gradually increases in size 
as the bending operation is continued. As 
in the apparatus of Geisenhoner, the former 
F must be given both longitudinal and revo 
lutionary movements. In Fig. 7 the bolt E 
is shown to be angular where it passes through 
the former-base B, former F, and the sup 
port C. Thus the support C, upon which the 
wound coil is carried, shares the movement 
of the former F, and the successive portions 
of the ribbon as they are bent and pass through 
the slot I in the disk D simply take their 
places around the support C and the spools O 
mounted thereon; but the bolt E, Fig. 7, is cir 
cular where it passes through the disk D, and 
this construction permits the disk to be held 
from rotation by a lever Z, Figs. 1, 3, and 
4, which is attached to the disk D at Y, Figs. 
1, 3, 4, and 6, and is movably mounted at its 
other end in any desired manner. Although 
the disk D is held from rotation, it has a most 
peculiar revolutionary movement. The func 
tion of the disk D is, like that of the slotted 
disk of the apparatus of Geisenhoner, to pro 
vide a path from the wound ribbon to a po 
sition beyond the winding means. In this 
case, however, the disk D has an additional 
function and serves also as a pressure-disk 
to hold the ribbon in place as it is being 
wound, whereas Geisenhoner provided a sepa 
rate plate for this purpose. 
As in Geisenhoner's apparatus, the ribbon 

is wound by the revolutionary movement of 
the former F and fresh portions of the rib 
bon are drawn from the reel Q into the ma 
chine by the longitudinal movement of the 
former E. In this machine the former F is 
subjected to a left-hand revolution, as indi 
cated by the arrows in Figs. 1, 14, 15, and 16. 
In Fig. 14 is shown in full lines the position 
of the former F when it has nearly com 
pleted its revolutionary or winding move 
ment. A sufficient portion of the ribbon X 
has by a previous longitudinal movement of 
the former F to the right been drawn into 
the machine to provide material for a quar 
ter-turn of the coil. The dotted lines in Fig. 
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14 indicate the position of the former when 
it has completed its revolutionary movement 
and is about to be moved longitudinally to 
the right to draw or feed the ribbon X from 
the reel Q into the machine. A strip S, pref 
erably of tool-steel, is screwed to a portion M, 
Figs.14, 15, 16, 1, 2, and 5, of the machine 
and projects over the top of the former-base 
B, which is movable beneath it. (See espe 
Gially Figs. 2 and 5.) The lower portion of 
the periphery of the disk D in Figs. 14, 15, 
and 16 is dotted; but this is because a por 
tion of the disk is cut away in the drawings 
to show the parts, and the disk D actually 
does hang over the strip S as well as over 
the former-base B. The broad surfaces of the 
ribbon X are held between the former-base 
B and the disk D, and its edges are held be 
tween the edge of the strip S and the edge 
of the former F, Figs. 2, 14, 15, and 16. It 
will be seen in Figs. 2 and 5 that a ling J of 
the part M serves as an anchor to prevent 
the displacement of the strip S to the left 
under the bending strains. In Fig. 14, as 
stated above, the bending operation has been 
nearly completed at the corner W, (see also 
Fig. 1,) which is the central point of the ro 
tating table 8; but the portion X" of the rib 
bon now extends at an angle to the unwound 
portion and will pass through the slot I in 
the disk D (shown in Figs. 1, 5, and 6) and out 
upon the support C and the spools O before 
the former has turned through three-quarters 
of a revolution. That portion of the unwound 
ribbon X which lies between the edges of 
the former F and the strip S is securely held; 
but so far no means has been described by 
which the ribbon X can be held against side 
wise movement after it has been bent and 
has passed around the corner W away from 
the supporting edge of the strip S. If such 
means were not provided, the ribbon might 
bulge edgewise at the point Hunder the strain 
to which it is subjected at the bending-point 
W. This means is clearly shown in detail in 
Fig. 8 and its application is illustrated in Figs. 
3, 14, 15, and 16. A little in advance of each 
corner of the former F the former-base B is 
perforated, only an annular shoulder B' being 
left. An automatic holding device H fills the 
upper part of this perforation and a helical 
spring resting on the shoulder B' tends to move 
the device H upward. The lower part of 
the device H extends through the hole in 
closed by the annular shoulder B' and being 
threaded is engaged by a nut to secure the 
device in position. These several holding de 
vices, one for each side of the former F, tend 
to extend above the surface of the former 
base B, and each device is provided with a 
shoulder, which holds the ribbon X against 
the edge of the former F after the ribbon X 
has been bent or wound away from the sup 
porting edge of the strip S at the corner W. 
In Fig. 14 the right-handl holder II is serving 
this purpose and continues to do so until the 
ribbon which it holds against the edge of the 
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former F passes through the slot I of the disk 
D and out upon the supporting-spools O. The 
holder H, however, continues to extendabove 
the surface of the former-base B, although it 
has no ribbon to hold when it is being car 
ried down the lower portion of its third quar 
ter of a revolution, Figs. 1 and 3. As soon 
as the holder H reaches the strip S at the end 
of its third quarter of a revolution, Fig. 1, its 
beveled upper portion engages the lower sur 
face of the strip and the helical spring is put 
under compression to permit the holder H to 
pass beneath the strip S. Then the holding 
device His drawn by the former-base longitu 
dinally beneath the lowersurface of thestrip S, 
a fresh portion of the ribbon X being drawn 
into the machine by the same operation. In or 
der that one of the holders H shall hold the rib 
bon against the edge of the former F through 
out the entire bending operation, the holder H. 
must engage the edge of the ribbon just before 
the latter is carried away from the strip S at 
the corner W. To this end a slot IL is cut in 
the strip S, and as the former B reaches the 
end of its movement the holder H, which has 
been held down by the lower surface of the 
strip S, springs up and engages the edge of 
that portion of the ribbon which is to be bent 
and holds it securely against the edge of the 
former F from that time on throughout the 
bending operation and until the bent ribbon 
has passed through the slot I in the disk D 
and out upon the supporting-spools O. In 
Fig. 15 the disk D, former-base B, and the 
former E have been carried to the right to 
draw a sufficient length of the ribbon X into 
the machine for the next bending operation. 
The disk D is broken away, as before, in 
order to clearly disclose the parts, although 
it should be remembered that it overhangs 
the strip S and that the ribbon X passes 
through the space formed between the disk 
D and the former-base B. In the left-hand 
or dotted position of the moving parts the 
holder H has been carried to the edge of the 
slot L in the strip S, and in the right-hand 
or full-line position of the parts the holder 
H has passed the left-hand edge of the slot 
and has sprung up and with its shoulder 
has gripped the edge of the ribbon X as a 
substitute for the edge of the strip S, which 
has hitherto held the ribbon against the 
edge of the former F. In this position of 
the holder H the revolutionary or bending 
motion of the former F is about to take 
place, and the holder H will pass out of the 
slot L, along the curved right-hand end of 
the latter, and will start on its revolution 
about the center W of the table, Fig. 1. This 
revolution is interrupted when the former 
base B has been revolved, so that its left 
hand vertical side in Fig. 15 has been carried 
to a position parallel to or adjoining the un 
wound ribbon X, and the parts will then be 
again carried longitudinally to the right and 
another holder H will operate to hold the new 
portion of the ribbon against the edge of the 

3 

former F, and then another winding revolu 
tion of the parts will take place. In Fig. 16, 
the strip S being fixed, the entire structure 
held together by the bolt E is being carried 
longitudinally to the right to draw in the rib 
bon Xpreparatory to the bending revolution. 
The edge of the strip S is holding the ribbon 
X against the edge of the former F, and a 
holding device H is depressed beneath the 
strip S and is ready to spring up into the slot 
L to grip the edge of the ribbon X. The 
other device H is shown holding the ribbon 
X against the vertical edge of the former F. 

It should be noted that each holder H is lo 
cated just in advance of one of the corners of 
the former F. Each time that the machine 
is set up to wind a new form of coil the old 
former F and the former-base B are removed 
and new ones suitable for the production of 
the desired winding are substituted. The 
strip S is removed also and a new unslotted 
one is screwed upon the frame. M in place of 
it. The machine is then set in operation 
Without starting the ribbon X and the me 
chanic scratches on the strip S the two ex 
treme limiting-points where the holders H 
leave the strip S when revolved with the new 
former from the position to which they are 
carried by the long and short sides of the lat 
ter. The slot is then cut as thus indicated 
and the machine is ready for operation if the 
actuating mechanism is properly adjusted. 
The disk D has a most irregular movement, 
as has been mentioned above. It is held from 
rotation as above described, but has what 
may be termed a “wavy’ revolution, as it 
shares in the longitudinal and revolutionary 
movements of the former-base B and former 
F. The result is that it always covers the 
parts at the bending-point W and holds the 
ribbon X in place. 
adjustable device G., provided with a strip of 
fiber at its lower end, presses on the disk D, 
and this prevents the ribbon from forcing 
the disk D upward, which would permit the 
ribbon to wrinkle. This device is also shown 
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in Fig. 2, and it will be noted that it is car 
ried by a fra me K, which is adjustable on the 
support N by a block and bolt, as shown. 
The part M, on which the tool-steel strip S 
is mounted, is also secured, as by the bolts 
shown, to the frame K. Thus by the wheel 
P, which turns the bolt, a longitudinal ad 
justment of the frame IK can be obtained. 
The device G and the part M are both ad 
justed simultaneously. The wheelP is turned 
until the right-hand edge of the strip Sabuts 
against the edge of the ribbon X in order that 
the ribbon may be securely held against the 
edge of the former F. 
The main moving parts of the machine 

which are driven by the power connections 
to operate the above-described parts which 
carry on the bending operation will next be. 
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described. These main parts are the upper 
and lower reciprocating platforms T and 2, 
respectively, and the rotary table 8. It has 
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been seen that upon the upper platform T 
the former-base B and former-plate F are 
mounted. This upper platform T, as best 
shown in Fig. 3, is reciprocably mounted in 
ways 1 of the lower reciprocating platform 2. 
Bearings 3, Figs. 2, 4, and 5, are mounted om 
the table 8, and in these bearings is mounted 
a worm 4, which works through depending 
extensions 5, Fig. 3, of the upper platform T 
to reciprocate the latter along the ways 1. 
Upon each end of this worm 4 is mounted a 
gear 6, Figs. 2, 4, and 5, and these gears co 
act with gears 7, which are mounted on the 
periphery of the rotating table 8. This table 
8 has a left-hand rotation, as indicated by the 
arrow in Fig. 1, and causes the above-de 
scribed left-hand revolution of the former F. 
Each gear 7 is cast in a single piece with a 
clutch member 9, each of which two clutch 
members in turn, as the table 8 is rotated, 
engaging with its power-driven elutch mem 
ber 10, Figs. 1, 3, and 4, which is driven by the 
gear 31 to move the upper platform T longi 
tudinally along the ways 1 alternately in op 
posite directions. 
The lower platform 2 is mounted on the ro 

tating table S to slide across the same at an 
angle of ninety degrees with respect to the 
direction of reciprocation of the upper plat 
form T. In Figs. 1 and 3 is shown an inte 
riorly-threaded block 11, depending from the 
lower platform 2, and through this block 
works a worm 12, which worm is mounted in 
bearings 13 in diametrical depressions in the 
rotating table S and is provided at each end 
with a clutch member 14, each of which mem 
bers coacts with the same power-driven clutch 
member 10 with which the upper platform 
clutch members coact. These four clutch 
members of the upper and lower tables are 
arranged alternately ninety degrees apart on 
the peripheiy of the rotating table S. 
As best shown in Fig. 3 the rotating table 

S is mounted in a suitable manner om the bed 
15 of the machine. A worm-wheel 16 is keyed 
to the table and is rotated in an oil-well 166 
by a worm 17, Fig. 1, on the end of the shaft 
18, Figs. 1 and 3. On the other end of the 
shaft 1S, which bears in a journal-box 19, is 
mounted a clutch member 20, which engages 
with its power-driven fellow clutch member 
21, which in turn is rotated by the gear 28 on 
the right-hand end of the shaft 29. When 
the machine is operating either of the clutch 
members 9 or 14 of the upper or lower plat 
forms, respectively, whichever happens to 
face the clutch member 10 engages with the 
latter to move to the right the platform to 
which it is connected to draw the ribbon X 
into the machine. It may be noted here that 
when the lower platform 2 is moved it carries 
the upper platform T with it. After either 
platform has been thus moved the required 
distance it is automatically unclutched, and 
then the clutch members 20 and 21 are brought 
into engagement to rotate the table 8 until 
the clutch member of the other platform faces 
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the clutch member 10, and then the other 
platformis moved longitudinally. The clutch 
members 20 and 2i are brought into engage 
ment once more to rotate the table, so that 
a clutch member on the opposite end of the 
worm which has operated its platform faces 
the clutch member 10, and then these two 
clutch members coact to move the platform 
which was first moved in a direction op 
posite to that in which it was first moved. 
The table is then again rotated until the 
clutch member on the opposite end of the 
worm which was second to move its plat 
form faces the clutch member 10, and then 
these two clutch members coact to move such 
platform in the direction opposite to that in 
which it was moved in the first place. This 
cycle of operations is continued automatically 
as long as power is applied to the machine 
and serves to carry out the bending operation 
above described. 
The power connections will now be de 

scribed. It should be again noted here that 
Fig. 1 is a plan view of the machine, Fig. 2 
an elevation showing a broadside view of the 
power connections looking at the right-hand 
end of Fig. 1, and that Fig. 3 is a verticallon 
gitudinal Section of Fig. 1, showing the auto 
matic mechanism at the right in elevation. 
A suitable motor, preferably an electric ma 
chine 22, drives a worm 23, Fig. 2, mounted 
on the motor-shaft 22, Fig. 3, which worm 
meshes with a worm-wheel 24, Figs. 1, 2, and 
3. This worm-wheel is keyed to the power 
shaft 25, on the right-hand end of which is 
mounted a gear 26. Meshing with the gear 
26 is an idler-gear 27, which meshes with a 
gear 28, keyed to a shaft 29, which shaft car 
ries the table power clutch member 21. A 
second idler 30 meshes with the power-gear 
26 and with a gear 31, which is keyed to the 
shaft 32, which carries the platform power 
clutch member 10. Fig. 13 shows in detail 
a safety friction device partly shown in Figs. 
1, 2, and 3, which is interposed between the 
driving-motor 22 and the machine at the gear 
26. This device is intended to guard the ma 
chine from injury in case its operation is in 
terfered with in any way. In such case if, 
for example, any of the gears should be 
clogged the surfaces 36 and 37 will slide along 
the inner surfaces of the power-gear 26, even 
although the nuts 38 be tightly screwed up, 
and this permits the shaft 25 to rotate freely 
without driving the gear 26. 
The automatic mechanism which controls 

the coöperation of the power connections and 
the main moving parts of the machine will 
now be described. The table and platform 
power clutch members 21 and 10, respectively, 
are free to move longitudinally along the keys 
33 of their respective shafts 29 and 32. These 
two clutch members are connected together 
by an arm 34, Figs. 1, 2, 3, 4, and 5. This 
arm between the points where it is connected 
to the clutch members 21 and 10 is pivoted to 
a Vertical shaft 35. With this construction 
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the rotating table 8 and either one of the plat 
forms T or 2 can never be simultaneously 
connected with the source of power. In Figs. 
1 and 2 both power clutch members 10 and 
21 are shown disengaged from the respec 
tive table and platform clutch members 9 
or 14 and 20. This is a condition which is 
only temporary and exists only for a very 
short interval of time between the instant 
that the table 8 stops rotating and the instant 
that one of the platforms-as, for example, 
the lower one 2-begins to move. Let us as 
sume for convenience in description that the 
lower power clutch member 21, Fig. 3, has 
been moved into engagement with its fellow 
member 20, which is connected to the table 8, 
as shown in Fig. 4. In such case as the 
power clutch members 21 and 10 are connect 
ed by the arm 34, which is pivoted at the ver 
tical shaft 35, Fig. 4, the clutch member 10 
is moved farther to the right from its fellow 
member 14 than as shown in Figs. 1 and 2. 
Also the end of the arm 39, Fig. 1, which is 
practically an extension of the arm 34, is in 
a position farther to the left than that shown, 
and the rod 40, attached at a right angle to 
the arm 39, is also in its extreme left-hand 
position, ready to have its end abutted by the 
plunger 41. (Shown in detail in Fig. 10 and 
in dotted lines in Figs. 1, 2, 4, and 5.) This 
plunger is resiliently mounted to decrease the 
shock caused by the impact of the dog 42, 
which is secured to the lower surface of the 
table 8, as shown in Figs. 1, 2, 3, 4, and 5. 
Four of these dogs 42 are mounted ninety de 
grees apart on the lower surface of the table. 
As shown in Figs. 1, 2, and 10, the plunger 
41 is mounted in the box 43, which is mount 
ed on the shaft 44, journaled in the machine. 
As stated above, the end of the rod 40 is in 

position while the table is being rotated to 
be abutted by the plunger 41. In Figs. 1, 2, 
and 3 the rod 40 has just been pushed to the 
right to move the clutch member 21 to the 
right away from its fellow member 20 to un 
clutch the table. As soon as the table is um 
clutched a powerful spring-brake 80, secured 
to the stationary part N of the machine, Fig. 
1, engages with its free end a notch 81, which 
is one of four notches formed in the periph 
ery of the table 8. This prevents the con 
tinued momentum rotation of the table 8 and 
stops the table, so that one of the platform 
clutch members 9 or 14 is face to face with 
the power clutch member 10. 
The clutch member 10, which is by the 

movement of the rod 40 to the right moved 
slightly to the left, should be so mounted on 

?? 
its arbor 32 that it will have sufficient fric 
tion to prevent the arm 34 from being swung 
farther than the positions shown in Figs. 1. 
and 3, where neither of the clutch members 
21 and 10 are in engagement with their fellow 
clutch members. By the movement of the 
rod 40 to the right the table 8 is unclutched; 
but neither platform should be clutched by 
this movement. The clutch member 14 of 

the lower platform 2 has now been brought 
face to face with the power clutch member 
10. At substantially the same time that the 
rod 40 has been pushed to the right by the 
plunger 41, when the latter is actuated by the 
under table-dog 42 and before the table has 
stopped rotating, Figs. 1 and 3, one of the 
long dogs 45 on the periphery of the table 8 
has engaged the dog 46 on the rock-shaft 47, 
so that the latter is rocked to raise the lock 
ing-lever 48. (Best shown in Figs. 3 and 11.) 
There are two of these long peripheral dogs 
45, which are adjustably mounted one hun 
dred and eighty degrees apart in a way 79 in 
the periphery of the table 8. The function 
of each is to clutch the lower platform 2 after 
the table 8 has been un clutched. 
The locking-lever 48 releases a friction de 

vice, (shown in longitudinal section in Fig. 3 
and in end elevation in Fig. 11) said device 
receiving power as follows: The power-shaft 
25 carries at its left end a pinion 49, which 
meshes with an idler 50, which in turn drives, 
in the direction indicated by the arrow in 
Fig. 11, a gear 51, which is adapted through 
the friction mechanism to rotate the coun 
ter-shaft 52. The friction mechanism com 
prises fiber members 53, one on each side of 
the gear 51, and a metal ring 53, keyed to 
the shaft and forced into frictional contact 
with the continuously-rotating gear by rub 
ber cushions 54, adjustably mounted on a 
locking-cam 55. This cam 55 is formed with 
two locking-shoulders 56 and 57, the diame 
ter of the cam decreasing from the highest 
member of one shoulder to the lowest mem 
ber of the other, thus forming two independ 
ent curved portions of the periphery of the 
cam. The lower end of the locking-lever 48 
carries a latch 58, Fig. 11, which is pivoted 
at 59 and normally engages either shoulder 
56 or 57 to lock the friction and prevent the 
cam-shaft 52 from rotating. The cam-shaft 
52 carries a cam 60, provided with a lateral 
projection 61, and when the locking-lever 48 
is raised, as above described, to release the 
friction and permit the gear 51 to rotate the 
cam-shaft 52 the cam 60 carries its projection 
61 against one arm 62 of the two arms 62 and 
63, depending from the vertical shaft 35. In 
this manner the vertical shaft is rocked so 
that its lateral arm 34 carries the power 
clutch member 21 still farther away from the 
clutch member 20, from which it was disen 
gaged by the movement to the right of the 
rod 40, and causes the power clutch member 
10 to engage with the clutch member 14 of 
the lower platform 2, which clutch members 
have been brought face to face by the rota 
tion of the table 8. The dog 46 on the rock 
shaft 47 now tends to move by gravity back 
to its normal position, which would be per 
mitted by the continued rotation of the lock 
ing-cam 55, having the decreasing diameter 
between the shoulders 56 and 57. However, 
as the long peripheral dog 45 still engages the 
dog 46 and continues to do so until the be 
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ginning of the next rotation of the table 8, 
which carries it away, the dog 46 is held in 
its raised position and the friction mechan 
ism remains free to permit the cam-shaft. 52 
to continue rotating. : . . . . . . . . . . 

As shown in Fig. 1, the rocking of the ver 
tical shaft 35 and the consequent movement 
of its arm 34 carries a spring catch device 63, 
Fig. 9, mounted on its end, to the left over a 
projection 64 of the dog 46. || If the long pe 
ripheral dog 45 Were not holding the dog 46 

only in case one of the short peripheral cams 
75 engages the dog 46. The reason why the 
dog 46 must be held in its raised position, g 

20 

from rocking back into its normal position, 
this spring-catch 63 would do so; but as one 
of these long peripheral cams 45 does in this 
case engage the dog 46 the spring-catch 63 
has no function and carries out its function 

whether by the dog 45 or the catch 63, will 
now be described. . . . . . 
As the plunger 41, Fig. 

43, which supports the plunger 41, must be 
: 25 

3? 

35 

5o 

55 

?? 

depressed on its pivot 44 to permit the dog 
42 to pass when the table Sis rotated. The 
mechanism by which this is done and which 

10, lies normally 
in the path of the under table-dog 42 the box 

is actuated when the dog 46 is held in its 
raised position can be seen in Figs. 2, 3, and 
ll. In Fig.2 a lever 65 is movably connect 
ed at its upper end with a crank 66, which is 
keyed to the pivot-shaft 44 of the plunger 
box. 43. A bell-crank lever 67-69, which is 

: . secured to a fixed pivot 68, has its left-hand 
arm 67 pivoted to the lower end of the lever 
65 and has the end of its arm 69 adapted to 
work in a cam-groove 70, formed in the side 
of the cam 71 of Fig. 3. This cam 71 ro 
tates like the cam 60 only when the friction 
mechanism is released to permit the gear 51 
to rotate the cam-shaft, 52. While the long 
peripheral dog 45 continues to engage the 
dog 46 to hold up the rock-shaft 47 and the 
pendent locking-lever 48, the cam 71 con 
tinues to rotate and depresses the plunger 
41 and its box 43 entirely out of the path of 
the under table-dog 42 by means of the levers 
shown in Fig. 2 preparatory to the next rota 
tion of the table S. 
As the clutch members 14 and 10 have been 

engaged by means of the rocking of the ver 
tical shaft 35, caused by the engagement of 
the long peripheral dog 45 with the dog 46, 
the lower platform 2 will now be moving lon 
gitudinally to the right and drawing a fresh 
portion of the ribbon X into the machine 
sufficient for a short side of the coil shown 
in Fig. 1. This platform 2 has a short move 
ment only, and soon one of its stops or feelers 
72, Fig. 1, engages with a block 73, carried 
on the arm 74 of the vertical shaft 35. This 
rocks the vertical shaft in a direction opposite 
to that in which it was rocked as described 
above, so that the power clutch member 
10 is moved to the right out of engagement 
with the platform - clutch 14. The power 
clutch member 21 is at the same time neces 
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sarily slightly moved to the left; but on ac 
I count of the frietion-mounting of the member 
10 the member 21 will not be moved to the 
left a sufficient distance to engage the table 
clutch 20. As soon as the platform 2 has 
been unclutched it engages one of the stops 
77, Figs. 1, 2, and 4, mounted on the table 8, 
which prevents further movement of the plat 
form. As the platform 2 had but a short 
movement it was unclutched while the lat 
eral projection 61 of the cam 60 was about 
midway between the depending arms 6263 
of the vertical shaft 35. As the cam 60 ro 
tates slowly there are several seconds during 
which the entire machine is stationary, ex 
cepting this cam 60 andits counter-shaftand 
associated parts. The machine remains thus 
stationary until the cam projection 61 en 

shaft 35 and causes the power clutch mem 
ber 21 to engage with its fellow table-clutch 
member 20 to rotate the table 8 and bend the 
portion of the ribbon X which has been 
drawn into the machine by the longitudinal 
movement of the lower platform 2. As the 
table 8 rotates it carries the peripheral dog 
42 away from engagement with the dog 46. 
The locking-lever 48 does not, however, im 
mediately abut against a shoulder of the fric 

stion locking-cam 55, but drops upon a high 

to 

75 

ages the depending arm 63 of the vertical 
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part of this cam just beyond one of the shoul 
ders, so that the friction mechanism contin 
ues free and the counter-shaft 52. rotates un 
til the locking - lever 48 engages the next 
shoulder of the locking-calm. This continued 
rotation of the locking-cam 55 permits the 
cam 71 to continue to rotate and carry the 
end of the arm 69 of the bell-crank lever 67 
69 downward to cause the plunger-box 43 to 
move upward on its pivot 44, just behind the 
under table - dog 42, which has meanwhile 
been carried beyond the plunger by the ro 
tation of the table. The plunger 41 is thus 
in position to be engaged by the next under 
table-dog ninety degrees to the rear to un 
clutch the table. As the loceking-cam 55 ro 
tates the locking-lever 48 gradually falls by 
gravity, as permitted by the curved periph 
ery of the locking-cam, until itabutSagainst 
the next shoulder of the locking-cam, there 
by locking the friction mechanism. The dog 
46 is now in position to be engaged by the 
next or short peripheral dog 75 to clutch the 
upper platform T. P 
The operation of the automatic mechanism, 

whereby the upper platform T is moved to 
draw into the machine a portion of the rib 
bon X sufficient for a long side of the coil 
shown in Fig. J will now be described. The 
upper platform T is used for this purpose be 
cause it is of less mass than the lower plat 
form 2 and has to move a longer distance; 
but it is evident that the functions of the two 
platforms might be reversed. As the table 8 
rotates it carries one of its under dogs 42 
against the plunger 41, which moves the rod 
40 to the right, as before, to unclutch the table. 
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At about the same time and before the table 
8 has stopped moving one of the short periph 
eral dogs 75 engages the dog 46 to rock the 
shaft 47, as was done before by the long dog 
45. There are two of these short peripheral 
dogs 75, and they are mounted one hundred 
and eighty degrees apart in the peripheral 
groove or way 79 of the table 8, each short 
peripheral dog 75 being ninety degrees re 
moved from each long peripheral dog 45. 
The short dog 75 does not remain in engage 
ment with the dog 46 as the long dog 45 did, 
but before the table stops rotating it is car 
ried entirely out of engagement with the dog 
46. As before, however, the locking-lever 48 
is raised by the movement of the rocking 
shaft 47, the friction mechanism is released, 
and the lateral projection 61 of the cam 60 
engages the depending arm 62 of the shaft 
35 to rock the latter and cause the power 
clutch member 10 to engage its fellow clutch 
member 9, Fig. 5, of the upper platform T. 
Thus through the gears 6 and 7 the upper 
platform is moved to the right to draw a fresh 
portion of the ribbon Xinto the machine suffi 
cient for a longside of the coil. As soon as the 
short peripheral dog 75 passed beyond the dog 
46 the locking-lever 48 began to fall by grav 
ity along the curved periphery of the locking 
cam 55 until it engaged the next shoulder of 
the locking-cam. The partial rotation of the 
locking-cam, which was permitted before it 
was thus again locked, clutched the upper 
platform T and also depressed the plunger 
box 43, but did not depress the plunger to 
such an extent as before. In fact, the par 
tial rotation of the locking-cam depressed the 
plunger only half-way and not entirely out 
of the path of the under table-dog 42. How 
ever, as the arm 34 of the vertical shaft 35 
was moved to carry the clutch member 10 to 
the left to engage the clutch member 9 of the 
upper platform the spring-catch 63, Fig. 9, 
carried at the end of the arm 34, Fig. 1, passed 
over and down behind the projection 64 of 
the dog 46. Now when the upper platform 
Tapproaches the end of its travel one of its 
feelers or stops 76 abuts against the block 73, 
which is the same block on the arm 74 of the 
vertical shaft 35 which was before engaged 
by the feeler 72 of the lower platform 2. This 
engagement rocks the vertical shaft 35 and 
unclutches the upper platform. As soon as 
the platform is unclutched it engages one of 
the stops 78, mounted on the table, to check 
its further movement. The engagement of 
the feeler 76 with the block 73, owing to the 
engagement of the Spring-catch 63, Fig. 9, 
with the projection 64 of the cam 46, rocks 
the shaft 47, releases the friction mechanism, 
and completes the depression of the plunger 
box. 43 through the cam 71 and the system 
of levers shown in Fig. 2. While the fric 
tion mechanism is released, the calm 60 is also 

; rotated to rock the vertical shaft 35 and cause 

rr 

the table-clutch 20, as before. The table 8 
again rotates and carries its under table-dog 
42 beyond the depressed plunger 41, which 
is immediately rocked upward behind it, as 
before, by the cam 71 into position to be en 
gaged by the next under table-dog 42 to un 
clutch the table. Then the other of the long 
peripheral dogs 45 engages the dog 46, as be 
fore, to clutch the lower platform 2. These 
operations are continued as long as power is 
applied to the machine. 

In Figs. 4 and 5 the machine is shown as 
adapted for the production of coils similar in 
shape to an ellipse. In this case a similarly 
shaped former F is employed and either one 
of the platforms T or 2 (preferably the lower 
platform 2) is fixed in the center of the table 
S, and the peripheral dogs 45 of that plat 
form are removed from the peripheral way 
79. After the movable platform T has been 
moved longitudinally to draw a fresh portion 
of the ribbon X into the machine and the 
feeler 76 has engaged the block 73 to unclutch 
the platform a peripheral dog 76 engages the 
dog 46 to release the friction and clutch the 
table S. The table now has a half-rotation 
instead of a quarter-rotation, as was the case 
when a four-sided coil was wound, and this 
half-rotation forms one of the semicircular 
ends of the elliptical coil. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. In an edgewise - winding machine, the 

combination with a former, of a reciprocable 
member on which the former is mounted, a 
rotatable member on which the reciprocable 
member is mounted, whereby the latter is re 
volved, and means for automatically recipro 
cating one and rotating the other member al 
ternately. 

2. In combination, a former, a plurality of 
reciprocable members, means for revolving 
said parts, and means for automatically re 
ciprocating said members intermittently. 

3. In combination, a former, a reciprocable 
member om which the former is mounted, a 
second reciprocable member on which said 
reciprocable member is mounted, a rotatable 
member on which said second reciprocable 
member is mounted, means for automatically 
actuating the reciprocable members succes 
sively, and means for automatically actuat 
ing the rotatable member intermediately. 

4. In combination, a former, an upper plat 
form, a lower platform, a rotatable table, 
means for automatically reciprocating the 
platforms successively, and means for auto 
matically actuating the table intermediately. 

5. In combination, a rotatable table, a plat 
form which slides over the table, a former 
which is mounted on the platform, and means 
for automatically rotating the table and re 
ciprocating the platform alternately. 

6. The combination with a former, of an 
upperplatform, allower platform, a table, and 

the engagement of the power-clutch 21 with I means for automatically moving the platforms 
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Successively, and intermediately rotating the 
table. 

7. The combination with a former, of a plu 
rality of reciprocable members, and means 
for automatically revolving and moving lon 
gitudinally each member successively. 

8. In combination, a former, and a plu 
rality of reciprocable and revoluble members, 
and means for automatically actuating said 
members alternately. 

9. The combination with a former, of a ro 
tatable member, a member mounted thereon 
and reciprocable thereover, a second member 
mounted on and reciprocable over said mem 
ber, and means for automatically actuating 
Said members in succession. 

10. The combination with a former, of an 
upper platform, a driving-worm therefor hav 
ing a clutch member om each end, a lower 
platform, a driving-worm therefor having a 
clutch member on each end, a power clutch 
member which coöperates with said upper 
and lower platform clutch members, a rota 
table member having a driving clutch mem 
ber, and a power clutch member which coöp 
erates with said table clutch member. 

ll. The combination with a former, of 
means for automatically reciprocating and re 
volving it. 

12. The combination with a former, of 
means for moving it longitudinally over dif 
ferent distances, and means for intermedi ately revolving it. 

13. The combination with a former, of 
means for moving it longitudinally to draw 
in fresh portions of a metallic strip to be bent 
edgewise, a stationary member for holding 
the strip against the edge of the former, 
means for revolving the former away from 
the stationary member, and means carried 
with the former for thereafter holding the 
strip against the edge of the former. 

14. The combination with a former, about 
which a metallic strip is to be bent edgewise, 
of a pressure-disk provided with a slot for the 
passage of the bent strip. 

15. The combination with a former, of 
means for moving it longitudinally to draw 
in fresh portions of a metallic strip to be bent 
edgewise, a stationary member for holding 
the strip against the edge of the former, spring 
catches carried with the former which are de 
pressed beneath the stationary member, and 
means for revolving the former to bend the 
strip, said catches serving to hold the strip 
against the edge of the former after the lat 
ter has revolved away from said stationary 
member. 

16. The combination with a former, of a 
former-base extending laterally beyond the 
edge of the former, a stationary member 
which holds the metallic strip to be bent, 
against the edge of the former, and a slotted 
pressure plate or disk which holds the strip 
against the former-base between the edges of 
the former and the stationary member. 

17. The combination with a former, of a 
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slotted pressure-plate, and a coil-support car 
ried by said plate. 

18. The combination with a former, of a 
stationary member for holding the strip 
against the edge thereof, and means for ad 
justing said member to the width of the strip. 

19. In combination, a former, means for re 
ciprocating and revolving it, and a pressure 
plate mounted on the former and held from 
rotative movement only. 

20. In combination, a former, means for 
moving it longitudinally to drawin fresh por 
tions of the strip, a former-base, a stationary 
member for holding the strip against the edge 
of the former, a slotted pressure plate or disk 
for holding the strip against the former-base, 
means for revolving the former to bend the 
strip, and spring - catches mounted on the 
former-base, which hold the strip against the 
edge of the former until the strip passes 
through the slot in the pressure-plate. 

21. : Iu an edgewise-winding machine, the 
combination with a former, of a table, a plat 
form mounted to slide across the table, power 
connections for the table and platform, and 
dogs on the table and devices on the platform 
for automatically controlling the power con 
nections. 

22. In an edgewise-winding machine, the 
combination with a former, of a rotatable ta 
ble, a reciprocable platform mounted thereom, 
power connections, and means carried by the 
table and platform for controlling the power 
connections. 

23. In an edgewise-winding machine, the 
combination with a former, of a rotatable ta 
ble, a reciprocable platform mounted thereon, 
power connections, means carried by the ta 
ble and platform for controlling the power 
connections, and means for checking the 
movements of the table and platform after 
the power connections are cut off. 

24. The combination with a former, of a ro 
tatable table, a reciprocable platform mount 
ed thereon, power clutch members for the tal 
ble and platform respectively, and a mechan 
ical connection between said power clutch 
members, which connection is pivoted be 
tween the said clutch members so that both 
cannot operate the table and platform simul 
taneously. 

25. The combination with a former, of a 
pressure-disk, and an adjustable pressure de 
vice which bears on the disk. 

26. In combination, a former-base, a former 
mounted thereon, a slotted pressure - disk 
mounted on the former, a coil-support mount 
ed on the disk, means for holding the disk 
from rotation, and means for reciprocating 
and revolving all the parts. 

In witness whereof I have here unto set my 
hand this 18th day of January, 1901. 

JOIIN IRIDDELL. 
Witnesses: 

BENJAMIN B. IIULL, 
FRED RUSS. s 
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