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To all whom it may concern:

Be it known that I, Avrrep H. Wourers,
belonging to the Kingdom of the Nether-
lands, residing at Norwood, in the county of
Hamilton and State of Ohio, have invented
certain new and useful Improvements in
Adjusting Mechanism, of which the follow-
ing is a full, clear, and exact specification.

My invention relates to adjusting devices
and especially to devices for automatically
adjusting the distance between the bending
blocks on a coil forming machine.

In building some types of dynamo-electric
machines, it-is necessary to have coils the
opposite sides of which are not in parallel
planes; e. g., coils in the shape of a wedge.
Such coils may also be necessary for other
purposes. An apparatus has been devised
for forming such coils. In said apparatus
it is necessary to provide a number of oper-
ating screws of different pitches together
with their respective bushings, and also a
number of star-wheels with different num-
bers of teeth, and in order to get all desired
adjustments to change the screws or the
star-wheels or both. :

The object of my present invention is to
provide an adjusting device whereby it is
possible to obtain any desired adjustment
without changing either the operating screw
or the star-wheels, -the adjustment of the
coil-forming supports being obtained by
varlably moving two star-wheels, each. of
which 1s in operative connection with the
operating screw or shaft. In the. device
which I have here shown it is possible to
get-an automatic movement between the coil-
forming supports of any desired number of
thousandths of an inch by merely varying
the number of pins or rack teeth with which
the star-wheels respectively cobperate.

With this object in view my invention
comprises in one of its aspects the combina-
tion of a rotatable frame, supports upon
said frame, imeans for moving sald supports
toward and from each other, and a plurality
of devices for respectively operating said
meving means in its entirety.

In another aspect my invention comprises
the combination of a shaft rotatable about
two axes, means for rotating it about one of
said axes, mechanism’ operated upon o¢ne

part of such rotation for turning it at one.

rate of speed about the second ‘axis, and

.mechanism operated upon another part of
such rotation for turning it at a different
rate of speed about said second axis.

In still another aspect my invention con-
sists of the combination in an adjusting de-
vice, of a rotatable rod, and a plurality of
devices for turning said rod, said devices
being so connected together and to the rod
that combined movement of more than one
of said devices gives one adjustment of said
rod, while separate movement of said de-
vices gives another adjustment thereof.

In a more specific aspect my invention
comprises the combination of an external
gear and two internal gears separately mov-
able about the same axis, two pairs of con-
nected planet gears, one wheel of each of
said pairs meshing with said external gear
and one of said internal gears, and the other
wheel of each pair meshing with the other
internal gear, and separate means for rotat-
ing said external gear and one of said in-
ternal gears. :

Many other features of my invention will
appear from the following description and
accompanying drawings and will be particu-
larly set forth in the claims.

-In the drawings Figure 1 is a side eleva-
tion of my adjusting device, the upper half
of this view being in section on the line
1-—1 of Fig. 2; Fig. 2 is an end elevation of
the device shown in Fig. 1; Fig. 8 is an iso-
metric view showing my adjusting device in
connection with a coil forming apparatus for
wedge-shaped coils; and Fig. 4 is a similar
view showing a finished coil made by such
machine.

Referring to the drawings, 10 is an elec-
tric motor or other source of power ar-
ranged to rotate the frame or table 11, as by
means of friction cones or beveled gearing
12.  The table 11 is here shown horizontal
and resting upon a stationary support or
bearing 13.  This table is provided with
ways 14 and 15 in which are slidable the
carriages 16 and 17. The two carriages are
provided with bushings 18 and 19 respec-
tively, these bushings being threaded inter-
nally ‘and meshing with the right and left
handed screw threads 20 and 21 on the oper-
ating screw or shaft 22. The shaft 22 is also
provided with a thrust collar 23 engaging
thrust blocks 24 and 25 on the table 11. By
rotating the shaft 22 the carriages 16 and 17
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may be made to approach or recede from
each other.

Adjustably mounted on the carriages 16
and 17 are coil-forming supports or bend-
ing blocks 26, 27, 28 and 29 around which
the wire ribbon or other material 30 may be
bent by special bending levers or in any
other desired way to form the desired coil,
as 31. As the table 11 is rotated in a clock-
wise direction by the motor 10, the wire 30
is unwound from a reel or its equivalent and
bent around the coil-forming supports 26 to
29 inclusive. By mechanism hereafter ex-
plained, at each rotation of the table 11 the
carriages 16 and 17 are advanced toward
each other a predetermined distance, thus
diminishing the distance between the sides
312 and 31% of the coil 81 at each successive
rotation, and malking the coil in the shape
of a wedge.

On one end of the shaft 22 is mounted my
improved adjusting device, denoted in its
entivety by 82. This adjusting device com-
prises a shaft 33 in axial alinement with the
shaft 22 but not directly connected thereto,
the two shafts being separated by means of
a bushing 34 preferably of brass or other
anti-friction material. On the outer end of
the shaft 33 is a notch plate and ratchet
wheel 35, here shown as having ten teeth.
On the inner end of the shaft 83, and here
shown integral therewith though not neces-
sarily so, is a gear wheel A which meshes
with two planet gears B diametrically oppo-
site each other and mounted on shafts 86, in
turn supported between the plates 37 and 388.
These plates are locsely mounted on the
shafts 22 and 33 respectively. The two
planet gears B also mesh with an internal
gear C. The gear C is attached to the plates
39 and 40 to form a housing for the gear-
ing, which housing as a whole is supported
by and turnable about the frame of a gear
I to be described. The shaft 33 is journaled
i the plate 40. The gear C extends out-
ward between the plates 39 and 40 and its
outer surface forms a notch plate 41 also
shown here as having ten teeth. Integral
with the planet gears B or otherwise rigidly
attached thereto, are other planet gears D,
which mesh with a second internal gear E.
The internal gear E is fastened to the shaft
22 as by means of a key 42.

The rim of the plate 39 is shaped to form
the teeth of a ratchet wheel 43. A spring
pressed pawl 44 mounted on an arm 45 ex-
tending from the table 11 co-acts with the
ratchet wheel 43 to prevent rotation of the
plate 39, together with the plate 40 and the
mternal gear C, in a clockwise direction as
seen in Kig. 2. Spring-pressed pawls 46
mounted on plate 40 codperate with the
ratehet wheel 35 to prevent rotation of said
ratchet wheel, together with the shaft 33
and the gear A, in a clockwise direction rela-
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tive to the plate 40 and gear C as seen in
Fig. 2.

During the rotation of the table 11, the
star wheels 35 and 41 successively pass
through channels 47 and 48 rvespectively.
The sides of these channels are provided
with holes 49 in which may be placed re-
movable pins or teeth 50 and 51, with which
the teeth of the star wheels 85 and 41 engage
respectively. Any other form of rack may
be-used if desired. This engagement causes
these star wheels to be rotated in a counter-
clockwise direction as seen in Kigs. 2 and 3.
When the notch plate 41 is moved in this
direction, the notch plate 35 is correspond-
ingly moved through the action of a pawl
46 and ratchet wheel 35, and, there being no
relative movement between the gears A and
C, the adjusting device 32 is moved in its
entirety to rotate the shaft 22 through the
same angle as the notch plate 41 is moved.
If for example the pitch of the threads 20
and 21 is eight per inch, a complete rotation
of the notch plate 41 canses the carriages 16
and 17 to approach each other one quarter
of an inch; and one tenth of a rotation, such
as is caused by each of the pins 51, causes
said carriages to approach ecach other one
fortieth of an inch. When the notch plate
35 1s moved in this direction the pawl 46
allows relative movement between the parts
35 and 40 and there is a tendency for the
internal gear C with its attached parts 39
and 40 to be driven backward through the
action of the gears A and B. Such back-
ward movement however is prevented by the
pawl and ratchet 44 and 43, and so instead
of driving the gear C backward or in a
clockwise direction, (Fig. 2) the planet
gears B with their connected parts I3, 37 and
38 are driven forward or in a counter-clock-
wise direction around the shafts 22 and 33.
During this movement the gears B 1oll
around on the inside of gear C and drive the
gears D likewise around on the inside of the
internal gear E. But there is a different
ratio between the gears D and I and the
gerrs B and C, so that although the gear D
rolls around on the inside of the gear I, said
Intter gear is driven slightly forward or in a
counter-clockwise direction. If for example
the pitch diameters of the gears A, B, C. D
and I% are proportionate to 9, 9. 27, 7 and 23,
respectively, a complete rotation of the noteh
plate 35 and gear A will drive the gear I
and shaft 22 one twenty-fifth of a rotation,
as will be readilv seen. Thus for one tenth
of a rotation of the gear 35, such as is caused
by each of the pins 50, the shaft 22 is turned
one two-hundred-and-fiftieth of a rvotation,
and the carriages 16 and 17 approach each
other one thousandth of an inch. ISach of
the pins 51 thus causes the carriages to ap-
proach each other one fortieth or .025 of an
inch and each of the pins 50 causes said car-
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riages to approach each other one thousandth. |

or .001 of an inch. This movement of the
carriages 16 and ‘17 preferably takes place
during the movement of the table 11 through
one quadrant only as shown, though if de-
sired, it may take place in more than one
quadrant; e. g. in each of two opposite quad-
rants. By thus moving the carriages to-
ward each other at each rotation of the table
11, each turn of the coil 31 is smaller in one
dimension by a predetermined amount than
the turn preceding it, the larger turns which
have been completed dropping down upon
the carriages 16 and 17 out of the way of the
smaller ones which are being wound. Thus
wedge-shaped coils are formed. By varying
the number of pins 50 and 51 any desired ad-
justment in thousandths of an inch may be
obtained. The arrangement shown, with
three of the pins 51 and two of the pins 50,
gives a relative movement of the carriages
16 and 17 of .077 of an inch, if the gear pro-
portions are as given above. With this ar-
rangement, at each complete -rotation of the
table 11 the distance between the sides 81*
and 31" of the coil is diminished by .077 of
an inch. S
The proportions given above are only
given as an example and may be varied as
desired. Also the pitch of the threads 20
and 21 and the number of teeth on the star-
wheels may be anything desired. )
Although I have described my invention
particularly with reference to a coil-forming

machine, it is equally applicable for obtain- |

ing nice adjustments of any other desired
machine or instrument, and in the following

claims I aim to cover my invention in its

broadest aspect. ‘
What I claim as new and desire to secure
by Letters Patent is:— ‘

1. In combination, a rotatable frame, a

pair of supports upon said frame, means for
moving said supports in a straight line to-
ward or from each other, and a plurality of

devices for respectively operating said mov-.

ing means.

2. In combination, a rotatable frame, a
pair of supports upon said frame, means for
moving said supports in a straight line to-
ward or from each other, and a plurality of
devices for successively operating said mov-
Ing means. '

3. In combination, a rotatable frame, a.

support upon said frame, means for moving
said support relatively to the frame, and a
plurality of automatic devices for respec-
tively operating said moving means.

4. In combination, a rotatable frame, a2

support upon said frame, means for moving
sald support in a straight line relatively to
the frame, and a plurality of devices for
respectively operating said moving means
at different speeds. : R

5. In combination, a rotatable frame, an

o

extension from said frame, means for mov-
ing said extension relatively to the frame,
and a plurality of devices automatically op-
erated upon the rotation of said frame for
respectively operating said moving means.

6. In combination, a rotatable frame, an
extension from said frame, means for mov-
ing said extension relatively to the frame,
and a plurality of devices automatically op-
erated upon the rotation of said frame for

-successively operating said moving means.

7. In combination, a rotatable frame, an
extension from said frame, means for mov-
ing said extension relatively to the frame,
a plurality of devices automatically operated
upon the rotation of said frame for re-
spectively operating said moving means, and
means for varying the movement caused by
each of said devices in a rotation of the
frame.

8. In combination, a rotatable frame, sup-

ports upon said frame, means for moving

said supports toward and from each other,
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and means whereby said moving means is

automatically operated in different amounts
during different parts of the rotation of the
frame,

9. In combination, a rotatable frame, a

pair of supports upon said frame, mneans
for moving said supports in a straight line
toward or from each other, and a plurality
of devices for respectively operating said
moving means step-by-step.
- 10. In combination, a rotatable frame, a
support upon said frame, means for moving
said support relatively to the frame, and a
plurality of automatically operated devices
for successively operating said moving means
step-by-step.

11. In combination, a rotatable frame,
supports upon said frame, means for moving
said supports relatively to each other, and a
plurality of automatic devices for respec-
tively operating said moving means step-by-
step with steps of different length.

12. Tn combination, a rotatable frame, ex-
tensions from said frame, means for moving
said extensions toward or from each other,
and a plurality of devices operated upon the
rotation of said frame for successively oper-
ating said moving means step-by-step.

13. In combination, a rotatable frame, ex-
tensions from said frame, means for moving
said extensions toward or from each other,
and a plurality of devices operated upon the
rotation of said frame for successively op-
erating said moving means step-by-step, the
number of steps caused by each of said de-
vices in a rotation of the frame being vari-
able.

14. In combination, a rotatable frame,
supports upon said frame, a shaft in the
frame for relatively moving said supports,
a plurality of notched wheels for turning
said shaft, and a plurality of removable

90

95

100

105

110

118

120

125

130



10

15

20

25

30

85

40

45,

50

55

60

65

%

teeth arranged when in place to be engaged
by said notched wheels to turn the latter.
~15. In combination, a. rotatable frame,
supports upon said frame, a shaft in the
frame for moving said supports toward or
from each other, a plurality of notched
wheels which when similarly turned move
said shaft dissimilarly, and a plurality of
sets of removable teeth arranged to be suc-
cessively engaged by said wheels respec-
tively to turn the latter as the frame is ro-
tated. h

16. In combination, a rotatable frame,
supports upon said frame, a shaft in the
frame for moving said supports toward or
from each other, a plurality of mnotched
wheels which when similarly turned move
said shaft dissimilarly, channels through
which said wheels pass respectively as the
table is rotated, and a plurality of pins
which can be inserted in holes in said chan-
nel in the path of said wheels to turn them.

17. In a coil-forming machine, a rotatable
table, two carriages upon said table, two
bending blocks on each carriage, means for
moving said carriages relatively to each
other, and a plurality of devices for re-
spectively operating said moving means.

18. In a coil-forming machine, a rotatable
table, two carriages upon said table, two
bending blocks on each carriage, means for
moving said carriages relativelyto each other,
and-a plurality of-devices operated upon the
rotation of the table for respectively operat-
ing said moving means.

19. In a coil-ferming machine, a rotatable
table, two carriages upon said table, two
bending blocks on each carriage, means for
moving said carriages relatively to each
other, and a plurality of devices operated
successively upon the rotation of the table
for respectively operating said moving
means at different amounts.

20. In a coil-forming machine, a rotatable
table, two carriages upon said table, two
bending blecks on each carriage, means for
moving said carriages relatively to each

~other, a plurality of devices operated upon

the rotation of the table for respectively
operating said moving means, and means
for varying the movement caused by each of
said devices in a rotation of the table.

21. In a coil-forming machine, a rotatable
table, two carriages upon said table, two
bending- blocks on each carriage, means for
moving said carriages velatively to each
other, and a plurality of devices operated
upon the rotation of the table for respec-
tively operating said moving means step-by-
step in steps of different length.

22. In a coil-forming machine, a rotatable
table, two carriages upon said table, two
bending blocks on each carriage, means for
moving said carriages relatively to each
other, and a plurality of devices operated
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upon the rotation of the table for vespec-
tively operating said moving means step-by-
step, the number of steps caused by each of
said devices in a rotation of the table heing
variable.

23. In combination, a shaft votatable
about two axes, means for rotating it about
one of said axes, mechanism operated by one
part of such rotation for turning it at one
rate of speed about the second axis, and
mechanism operated by another part of such
rotation for turning it at a different rate
of speed about said second axis.

24. Incombination,a shaft rotatable about
longitudinal and transverse axes, means for
rotating it about the transverse axis, toothed
wheels connected to said shaft, said toothed
wheels being turned through predetermined
angles during each complete rotation of the
shaft about its transverse axis, the connec-
tions between said toothed-wheels and the
shaft being such that moving them equal
angular distances causes the shaft to turn
about its longitudinal axis through different
angles.

25. In an adjusting device, a rotatable
shaft, two devices for turning said shaft,
pawl and ratchet mechanism for causing
said devices to move together when one of
them is moved while allowing the other de-
vice to move independently, and gear con-
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nections between said two devices and the

shaft whereby movement of one of said de-
vices gives a coarse adjustment and of the
other device a fine adjustment.

26. In an adjusting device, a rotatable
rod, and a plurality of devices for turning
said rod, said devices being so eonnected to-
gether and to the rod that combined move-
ment of more than one of said devices gives
one adjustment of said rod, while separate
movement of said devices gives another ad-
justment thereof,

27. In combination, a shaft, an internal
gear fixed on said shaft, a second internal
gear loose on said shaft, third and fourth
connected gears meshing respectively with
said two internal gears, a fifth gear meshing
with the fourth, and pawl and ratchet mech-
anism between said second and fifth gears.

28. In combination, a shaft, an mternal
gear fixed on said shaft, a second internal
gear loose on said shaft, third and fourth
connected gears meshing respectively with
said two internal gears, a fifth gear meshing
with the fourth, and means for driving said
second and fifth gears respectively.

29. In combination, a shaft, an internal
gear fixed on said shaft, a second internal
gear loose on said shaft, third and fourth
conneeted gears meshing respectively with
said two internal gears, a fifth gear meshing
with the fourth, and mechanism for prevent-
ing rotation of said second gear in one diree-
tion when the fifth gear 1s rotated in the
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other, and for causing said gears to all move
together when said second gear is rotated in
one direction.. , :

80. In combination, an external gear and
two internal gears separately movable about
the same axis, two pairs of connected planet
gears, one wheel of each of said pairs mesh-
ing with said external gear and one of said
internal gears, and the other wheel of each
pair meshing with the other internal gear,
and ratchet mechanism connecting one of
said internal gears to the external gear.

31. In combination, an external gear and
two internal gears separately movable about
the same axis, two pairs of connected planet
gears, one wheel of each of said pairs mesh-
ing with said external gear and one of said
internal gears, and the other wheel of each
pair meshing with the other internal gear,
and separate means for rotating said exter-
nal gear and one of said internal gears.

82. In combination, an external gear and
two internal gears separately movable about
the same axis, two pairs of connected planet
gears, one wheel of each of said pairs mesh-
ing with said external gear and one of said
internal gears, and the other wheel of each
pair meshing with the other internal gear,
separate means for moving said external
gear-and one of said internal gears, and pawl
and ratchet mechanism between the two last
mentioned gears. '

33. In combination, a rotatable frame,
relatively movable supports on said frame,
a shaft for causing such relative movement,
and a plurality of notched wheels on the
same axis and arranged to be successively
turned upon the rotation of said frame to
turn said shaft by their combined action.

>

34. In combination, a rotatable frame,
relatively movable supports thereon, a shaft
for causing such relative movement, and a
plurality of notched wheels movable about
the same axis to turn said shaft by their
combined motion.

35. In combination, a rotatable frame, sup-
ports upon said frame, unitary means for

‘progressively moving said supports toward

each other, said moving means being ar-
ranged to give a resultant movement com-
posed of a plurality of independently ad-
justable components.

386. In combination, a rotatable frame, sup-
ports upon said frame, means for progress-
vely advancing said supports toward each
other as the frame is rotated, and arranged
to quickly feed the large component and to
less quickly feed the smaller component of
said advance.

87. In combination, a rotatable frame, sup-
ports upon said frame, a shaft in the frame
for moving said supports toward or from
each other, and a plurality of wheels which
when similarly turned move said shaft dis-
similarly.

38. In combination, a rotatable frame,
two sets of supports thereon, means for vary-
ing the distance between said two sets of
supports without varying that between the
two supports of a set, and a plurality of de-
vices for operating said moving means.

In testimony whereof X affix my signature,
in the presence of two witnesses.

ALFRED H. WOUTERS.

Witnesses:
Gro. B. Scurzy,
Frep J. Kinsey.

40

45

50

55

60

65

70



