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UNITED STATES PATENT OFFICE. 
MICHAEL SANDFIELD, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR. To WESTING 
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ANA 
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1,037,99s. Specification of Letters Patent. Patented Sept. 10, 1912. 
Application filed December 21, 1910. Serial No. 598,520. 

To all whom it may coneern: 
Be it known that I, MICIIAEL SANDFIEL), 

a citizen of the United States, and a resident 
of Wilkinsburg, in the county of Allegheny 

5 and State of Fennsylvania, have inyented a 
new and useful Improvement in Coil-Form 
ing Apparatus, or which the following is a 
specification. - 

My invention relates for machines for 
10 forming coils to be used in dynamo-electric 

machines and it has for its object, to provide 
a simple, durable and effective mechanish whereby a wire coil blank of an elongated 
form and having all of its turns in the same 

. 5 plane may be bent into suitable form for 
application to the slots of a cylindrically 
curved core by a single movement of the 
operating parts, and whereby the operation 
may be repeated upon any number of suc 

20 cessive duplicate coil blanks with the cer 
tainty of producing finished coils of exactly 
the same form and dimensions. 
The machine which embodies my inven 

tion is so constructed that its coöperating 
parts may be adjusted to adapt it for bend 
ing coils of a great variety of different 
sizes, and, to some extent, coils of different 
form, though it is specially adapted for 
the formation of coils of the so-called dia 

a bolt 21 with which the block is provided, 85 9 mond type. 
In the accounpanying drawings, IFigure i 

is a view in front elevation, of the appa-; 
ratus embodying my invention and show 

IFig. 2 is a 
nut. The shaft 8 is provided with a gradu. 90 

ing a coil blank in position. 
5 side elevation of the apparatus shown in 

.g. 1; and Figs. 3 and 4 are, respectively, 
a plan and a front elevation of one of the 
members of the supporting frame. Fig. 5 
is a side elevation of a portion of the mech 
anism shown in Figs. 1, 2, 3 and 4, the mov 
able member of the apparatus being shown 
in open position and the coil in its final 
form. Fig. 6 is a plan view of a completed 

py 

views of various parts of the operating 
mechanism. 
The fran: 1 upon which the operating 

mechanism of the apparatus is mounted is 
preferably disposed in a vertical, or sub 
stantially vertical, plane, and comprises 
standards 2 and a vertical channel plate 3 
provided with a slot 4 and with a graduated 
scale 5 upon its front face. A casting 6, 

50 

bolted to the lower end of the channel piate 

coil. Figs, 7 to 18, inclusive, are detail 

8, and a horizontal shaft 8, having a longi 
tudinal groove 9 in its upper side, extends 
through and is rigidly secured to the pro 
jections. A lever 10, having a longitudinal 
slot 11 in its upper portion and a transverse 60 
slot 12 at its extreme upper end, to provide 
a handle, has two curved portions 13 and 14 
below the longitudinal slot 11, and its Iower 
end is provided with a weight 15. Between 
the two curved portions 13 and 14, the lever 65 
is provided with a bearing to receive the 
shaft 8, so that a rotative movement of the 
lever relative to the shaft is permitted. 

Each end of the shaft 8 is provided with 
an adjustble block 16 loosely mounted on a 70 
sleeve or bushing 16 having a spline 17 (see 
Fig. 12), which fits into the groove 9 in the 
shaft 8. The sleeve is readily movable lon 
gitudinally of the shaft except when the . 
spline is pressed into the groove by means 75 
of a curved rod 18, the horizontal portion 
of which serves as a handle and the vertical 
portion of which may be screwed into the 
sleeve, so that its inner end will bear against 
the spline. The block 16 is free to rotate 80 
about the sleeve 16', but its position is 
otherwise determined by the sleeve. 
Mounted upon the block 16, is a U-shaped 
frame 19 having vertical slots 20 to receive 
the frame being vertically adjustable to the 
limit of the length of the slots and being 
clamped in any position to which it may 
be adjusted, by means of the bolt 21 and its 
ated scale 22 in order that the degree of 
longitudinal adjustment of the blocks may 
be accurately determined. The lower ends 
of two rods 23 and 24 are pivotally. attached 
to each frame 19, such lower ends being of 95 
U-shape (see Figs. 2 and 5) and of such 
dimensions as to receive the upper end of 
the frame 19 between the arms of the U shaped portions. . 
The arrangement of the rods 23 and 24 is 00 

such that the clamping block 50 is main 
tained horizontal, thereby avoiding friction 
between the parts 50 and 51 and the coil 
ends during the forming process. This is 
particularly important since the insulation 
on the coil would otherwise be injured. The 
casting 6 is provided with a sector 25 hav 
ing a graduated scale 26 and teeth 26" cor which is provided with projections , is responding to the scale graduations. 
Mounted upon the sector 25 is a stop block O . 
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. . of the coil to be bent, the other member 33 

O 

5. 

25 
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27 having a clamping screw 28, so that it 
may be adjusted to any desired position on 
the sector and securely locked in that posi 
tion with its upper face coinciding with any 
one of the scale graduations. The curved 
portion 13 of the lever 10 is provided with 
a portion 29 which embraces the sector 25, 
and is adapted to engage the stop block 27 
and thus limit its degree of movement to 
such extent as may be desired. . . . 
A casting 30 is mounted upon the chan 

nel plate 3 and is so clamped in position 
thereon, by means of a bolt 31 and the slot 
4, as to be adjustable vertically in accord 
ance with the diameter of the core member 
for which the coil to be bent is intended, the degree of adjustment being determined by 
means of the graduated scale 5. The cast 
ing 30 constitutes one member of a clamp 
and is provided with a seat 32 for one side 
of the clamp being hinged to the lower edge 
of the casting and having a seat 34 which is 
the counterpart of the seat 32 in the casting. 
The hinged member 33 of the clamp is con 
nected to an eccentric 35, by means of a 

S0 

35 

link 36, and the eccentric is turned, to open 
and close the clamp, by means of a rod or 
lever 37. - 

A casting 38, which is similar to the cast 
ing 30, is mounted upon the leyer 10 and is 
clamped thereto by means of a bolt 39 which 
projects through the longitudinal slot 11 
and therefore constitutes means whereby the 
casting may be adjusted along the lever in 
accordance with such adjustment as may be 
provided for the casting 30 on the channel 
plate 3. The casting 38 is provided with a 
seat 40 for one side of the coil to be bent 

40 

45 

50 

55 

and a clamp member 41 is hinged to the up 
per edge of the casting, its lower edge being 
provided with a seat 42 which is the counter 
part pf that in the casting. The hinged 
clamp member is connected to. an eccentric 
43 by means of a link 44 and the eccentric 
is rotated to open and close the clamp by 
means of a rod or lever 45, this clamp struc 
ture being substantially like that which is 
mounted on the channel plate and is illus 
trated in detail in Figs. 14 to 18, inclusive. 
Each pair of rods 23 and 24 is provided 

with a clamp 46 for one cnd of the coil 
blank, this clamp comprising a block 47 
having slots 48 and bearing pieces 49 there 
in for the rods 23 and 24 which are so dis 
posed as to permit freedom of relative move 
ment between the rods and the block. 
Clamped to the inner end of the block are 

80 
two plates 50 having front edges of such 
form as to receive the coil ends and, in a 
measure, to determine the form which such ends shall take when the bending is com 

65 
pleted. A rod 51 of approximately L-shape 
has its longer arm projecting through a hole 
in the plates 50 and the end of the block 47 

and is provided with nuts 52 to prevent its 
accidental withdrawal, and its shorter arm 
fits into holes. 53 in the ends of the plates and 
also in the end of the opening between the 
sides of the coil blank so as to hold the coil 
blank in position while it is undergoing the 
bending operation. (See Figs. 1, 7 and 9). 

70 

The two sets of rods and the coöperating 
clamps are similar and, consequently, a de 
scription of one will suffice for both. 75 
In using the apparatus to bend a coil into 

final form, the sides of the coil blank, hav 
ing the form indicated in Fig. 1, are 
clamped in the seats 32 and 34, and 40 and 
42, by means of the eccentrics 35 and 43 and 
the levers 37 and 45. The end clamps 46 
are then brought into position, with the ends 
of the coil blank projecting into the spaces 
between the plates 50, and the L-shaped rods 
51 are inserted. The handle of the lever 10 
is then grasped by the operator and is 
drawn away from the frame until its part 
29 engages the stop 27 which has been set 
in accordance with the width of the coil de 
sired, the parts being then in the position 
indicated in Fig. 5. The L-shaped rods 51. 
may now be removed and the coil be re 
leased from the clamps, when it may be 
the original position for the insertion of an 
other coil blank. The operation may be re 
peated any desired number of times with 
the certainty that the resulting coils will be 
alike in form and dimensions, provided the 
original blanks are alike. . 
The adjustment features provided and 

hereinbefore described, are obviously such 
as to permit adaptation of the apparatus to 
coils of various sizes which are intended for. 
use with either stationary or rotatable core 
members of various diameters, the block 16 
being adjusted upon the shaft 8 to such po 
sitions that when the lever 10 is in its out 
ermost position and the coil is bent to its 
final form, the rods 23 and 24 will substan 
tially be at right angles to the shaft 8. The 
end clamps 46 are adjusted upon the rods 
23 and 24 to such positions that the coil ends 
will be offset, relative to the imaginary sur 
face generated by the sides of the coil as 
thev are separated, in the forming process. 
When the coils are intended for insertion 

in slots in the concave face of the stator 
core of an induction motor or in the slots of 
any similar stationary core member, clamps 
46 will be so adjusted on the rods 23 and 24 
that the coil ends will be forced outwardly 
from the center of the shaft 8...But, if the 
coils are intended for insertion in the slots 
formed in the convex cylindrical surface of 
a core member, such as a rotor, the clamps 
will be so adjusted that the coil ends will be 
pulled inwardly toward the center of the 
shaft 8. By this means, the ends of the coil are properly offset in every case to clear the 

80 

85 

90 

readily removed and the parts returned to 
95 
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opposed member when they are assembled in 
a dynamo-electric machine. This feature of 

thereto, a shaft supported by the casting or 
bracket, a lever rotatably illounted on the my mechanism is very important since no shaft, side clamping members adjustably Se 

bending or forming of the coil is necessary cured to the plate or frame and to the lever, 
after it is...removed from the machine, and 
I believe that it is broadly new. 
While the apparatus here shown and des. 

scribed has been found to be well adapted 
for the service intended, it will be under 
stocd that variations of structural details ... and arrangements of parts may be made 
without departing from the spirit and scope 
of my invention. 
I claim as my invention: 
1. A coil former comprising relatively 

movable hinge-connected members, side 
clamps secured to the respective members 

... and adjustable thereon toward and away 

20 

25 

30 

35 

40 

45 

from each other, and end clamps independ 
ently adjustable relative to the hinge-con 
nected members. . . . . 

2. A coil former comprising a vertical 
plate or frame, a lever pivotally connected 
thereto, side clamps respectively supported 
on the Flat or frame and on the lever and 
adjustable thereon toward and away from 
each other, end. clamps and supporting 
means therefor, whereby said end clamps 
are adjustable only in parallelism with the 
axis of the lever. 

8. A coil former comprising a vertical 
plate or frame, a casting or bracket secured 
thereto, a shaft supported by the casting or 
bracket, a lever rotatably mounted on the 
shaft, side clamping members secured to the 
plate or frame and to the lever and adjust 
able thereon toward and away front each other, and opposing end clanps supported 
on the respective ends of the shaft and ad 
justable only in parallelism relative thereto. 
4. A coil former comprising a vertical 

plate or frame, a casting or bracket secured 
thereto, a shaft supported by the casting or 
bracket, a lever rotatably mounted on the 
shaft, side clamping members secured to the 
plate or frame and to the lever and adjust 

50 

55 

80 

65 

able thereon toward and away from each 
other, opposing end clamps, supporting 
blocks therefor adjustably mounted on the 
respective ends of the shaft, and connecting 
links between the end clamps and the su. ports. 

5. A coil former comprising a vertical 
plate or frame, a casting or bracket secured 
thereto, a shaft supported by the casting or 
bracket, a level rotatably mounted on the 
shaft, side clamping members adjustably 
secured to the plate or frane aid to the le 
ver, opposing end clamps, supporting blocks 
therefor adjustably mounted on the respec 
tive ends of the shaft, and parallel-notion 
connections between the shaft and the end 
'clamps. 

6. A coil former comprising a vertical 
plate or frame, a casting or bracket secured 

connecting links. 

opposing end clanups, sleeves disposed on 
the respective ends of the shaft and adjust 
able longitudinally thereof, supporting 
blocks rotatably mounted on the sleeve, and 
a pair of parallel links between each sup 
porting block and its end clamp. 

7. A coil former comprising a vertical 
plate or frame, a casting or bracket secured 

70 

75 

thereto, a shaft supported by the casting or 
bracket, a lever rotatably mounted on the 
shaft, side clamping members adjustably 
secured to the plate or frame and to the 
lever, opposing end clamps, pivoted Sup 
porting blocks therefor disposed on the re 
spective ends of the shaft and adjustable 
longitudinally thereof, and a pair of par 
allel links between each supporting block 
and its end clamp, whereby the end clamps 
are adjustable only in parallelism with the 
shaft. 

8. A coil former comprising a vertical 
plate or frame, a casting or bracket secured 
thereto, a shaft supported by the casting or 
bracket, a lever rotatably mounted on the 
shaft, side clamping members adjustably 
Secured to the plate or franc and to the le 
vci", opposing end clamps, sleeves or bush 
ings disposed on the respcctive ends of the 
shaft and adjustable longitudinally thereof, 
supporting blocks pivotally mounted on the 
sleeves, a pair of parallel interposed connect 
ing links between each support and its end 
clamp, and means for adjusting the end 
clamps to vary the effective length of the 

9. A coil former comprising relatively 
movalle hinge-connected members, adjust 
able means on one member for limiting the 
relative movement of the other, and side 
clamps Secured to the respective members 
and adjustable thereon toward and away 
from each other. . 

10. A coil foiler comprising a vertical 
plate or frame, a lever pivotally connected 
thereto, a graduated segment secured to the 
plate or frame, an adjustable stop thereon 
for limiting the movement of the lever, and 
side clamps respectively supported on the 
plate or frame and on the lever and adjust 
alle, thereon toward and away from each 
other. - . 

11. A coil former comprising a vertical 
plate or frame, a lever pivotally connected 
thereto, a graduated segment secured to the 
plate or frame, an adjustable stop thereon 
for limiting the movement of the lever, side clamps respectively supported on the plate 
or frame and on the lever, end clamps and 
supporting meals therefor, whereby said 
end clai: )s are adjustable only in par 
allelism with the axis of the pivoted lever. 
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12. A coil former comprising relatively . In testimony whereof, I have hereunto 
movable hinge-connected members, side subscribed my name this 1sh day of Dec. 10 
clamps respectively supported on the mem. 1910. 
bers and adjustable thereon toward and . away from each other, end clamps, and MICHAEL SANDFIELD. 
means for so supporting the end clamps as Witnesses: . . 
to offset the coil ends as the hinge-connected R. J. DEARBORN, w 
members are separated. . . . B. B. HINEs. 


