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To all whom. it may concern :
Be it known that I, Louts A. ALexanbEr,
a citizen of the United States of America,
residing at Toledo, in the county of Lucas
and State of Ohio, have invented a certain
new and useful Improvement in Machines
for Winding Motors, of which the follow-
ing is a specification, reference being had
therein to the accompanying drawings.
The invention relates to winding ma-
chines, and is more particularly designed for
use in the winding of insulafed wire upon

an annular core in the construction -of |

Gramme ring armatures.

In the winding of motors, it is essential
that a definite number of turns of” wire
should be placed in each coil, and that it
should be uniformly wound with the succes-
sive convolutions as nearly parallel as possi-
ble and confined within definite space lim-
its. Furthermore, as the core is an un-
broken ring, the winder must necessarily be
of annular form, and provision must be
made for quickly engaging and disengag-
ing the winder from the core. In con-
necessary conditions there are certain diffi-
culties to be overcome—first, the engage-
ment and disengagement of the winder with

as it is being wound so as to form uniform
layers; third, the stopping of the winding

~ when the required amount of wire*has been
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placed in the coil, and, fourth, the reversal
at the end of the layer without any hesita-
tion in the motion, as this would allow the

~ wires to pile in the corners. The mecha-
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nism must be so arranged that the wear
of the parts from constant use will not allow
the machine to hesitate on the end of the
stroke for the above reason, and this last
difficulty is inherent in any form of purely
mechanical movement. These difficulties T
have overcome by the peculiar construction,
arrangement and codperation of the parts of
my machine as will kg more fully herein-
after set forth. N

In the drawings—Figure 1 is a plan view;
Fig. 2 is a sectional side elevation; Fig. 3
1s a perspective view of the electric switch;
Fig. 4 is a plan showing the adjustable con-
necting means for adjusting the movement
of the carriage; Fig. 5 is an elevation of

- the brake; Fig. 6 is an elevation of the con-

trolling switch therefor; and Fig. 7 is a
diagram illustrating the arrangement of the
electric circuits.

In general construction, my machine com-
prises a driver—such as the motor A, from
which motion is transmitted through a shaft
B and gear C to the annular winder D. Mo-
tion is also transmitted through a step-
down_train of gearing—such as the worm

'gear K, shaft F, pinion G, and gear wheel
H to a shaft I, for actuating the codperat-

ing parts of the mechanism.
The winder D comprises a ring journaled

‘in a segmental bearing J, and provided on
. its periphery with gear teeth K which mesh

with the gear C. The ring is formed with

-2 _hinged segment D’ which, when open,
-will permit of engagement or disengagement
-of the core to be wound, which latter is
‘supported by a segmental holder L cut away
~to provide clearance for the winding. The
‘hinge segment- D’ of the ring is provided
-with a locking latch D? on its inner face
. which, when in engagement, will hold the
‘ring in unbroken formn.

structing a machine which will fulfil the |

M is a bobbin or spool holder upon the

‘ring D for carrying the wire, and N is an
.arm carrying sheaves N’, over which the
“wire is fed and guided.

the core; second, the guiding of the wire |-

In the winding of the coils, there must

‘be a relative reciprocatory movement of the
‘core and the winder, as the successive layers
-of wire are deposited, and this reciprocation

.must be at a constant velocity without any
.delay at the point of reversal. The ordi-
-nary mechanism employed for a reciprocat-
ing movement—such, for instance, as a

icrank and pitman, are inadequate—first,

.because the velocity is not uniform, and,
isecond, on account of slight lost motion
.cccurring at the point of reversal. This

‘would result in the piling up of the wire

iduring the winding, instead of depositing
it in uniform layers, which would be very
.objectionable. With my improved construc-
tion I have attained the desired results by
‘providing two separate drivers moving in
‘opposite directions at the same time and
uniform velocity, together with instantane-
ously operating clutches by which the
driven part may be alternately coupled to
said driver, so arranged so that any amount
of wear on the various parts will in no way
affect the accuraey of the reversal.
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As shown, the holder L is the member
which is reciprocated, and this is mounted
upon a carriage L’ supported in ways 1.

‘O is a rock arm for imparting the re-
ciprocatory movement to the carriage L.
which is- connected to a rock shaft O’
mounted upon a base O? supported on a
ball bearing Q2 TUpon this shaft are
sleeved two rotary members P P’, which are
driyen constantly in opposite directions at
uniform velocity preferably through the
medium of a bevel gear wheel Q on the
shaft I which meshes with bevel gear teeth
Q’ Qz on the members P P’.

R R’ are clutch members secured to the
shaft O adjacent to the members P P’ re-
spectively and adapted to be. alternately
and instantaneously engaged therewith.

To obtain the desired instantaneous oper-
ation of the clutches, they are preferably of
the magnetic type, and consist of a case
formed of magnetic material, having annu-
lar pole pieces R? and R?, and an inter-
mediate energizing coil R*. :

S is a disk-shaped armature, which is
normally held in slight frictional engage-
ment with the pole pieces R? and R®, and
is coupled to rotate with the adjacent sleeve
member P or P’. The frictional contact
is maintained by the tension of the spring
S’ in the sleeve member, which bears on the
end of the pin- S* on the armature, said
pin engaging an aperture in said sleeve
member and constituting the coupling con-
nection for the same with the armature.

The construction just described is such
that when the coils R* are not energized the
sleeve members P P’ will revolve in oppo-
site directions without imparting movement
in either direction to the shaft O’. When,
however, one of the coils R* is energized
the corresponding armature will be instan-
taneously locked to the magnetic- member,
and, as the latter is fixed upon the shaft
O’, this shaft will instantaneously receive
motion, which will rock the arm O and
will move the carriage I’. This movement
will continue without interruption until the
magnet is deénergized, and the opposite
magnet is energized, upon which there will
be an instantaneous reversal and uniform
movement in the opposite direction. The
timing of the reversal is dependent upon
the opening and closing of the. electric cir-
cuits which are controlled by an electric
switch. This switch is preferably operated
by a rock arm T secured to the shaft O,
and is constructed as follows: T’ is an ex-
tension arm pivotally connected to the arm
T. T2 is a movable contact member also
pivoted to the arm T, and carrying an in-
sulated terminal contact U of the electric cir-
cuit. U’ and U? are codperating contact mem-
bers secured to an insulator support U®

mounted on the arm T.” T¢ are stops on
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opposite sides of the contact member T2
and secured to the arm T, which stops
serve to limit the movement of the con-
tact arm T2 T*is an extension of the arm
T2 on the opposite side of its pivot, and
T® is a spring upon a link T® which is con-
nected to the arm T* and slidably engages
an abutment T7 in the spring at the outer
end of the arm T’. T® are adjustable stops
on opposite sides of the outer end of the
arm 1" for limiting its movement.

The above described construction consti-
tutes a snap switch, which may be accurately
timed in its operation by proper adjustment
of the stops T® The switch is operated—
first, by the movement of the arm T, which is
rocked with the shaft O’. This movement
of the arm T will carry with it the pivot T®
to which the arm T’ and, contact member T?
are pivoted, but, by reason of the stops T¢,
the outer end of the arm T’ is held sta-
tionary. This will cause a change in the
angular relation of the link T¢ and arm T+,
compressing the spring T° and continuing
until said link T® and arm T* have just
passed the position of exact alinement.
During this movement, the contact member

T2 is alse moved, but the contact U, which is

bearing upon one of the coSperating contacts
U’ U? will not be moved sufficient to break
its connection until the position of aline-
ment of the link T® and arm T* is reached.
Immediately following this. the-tension of
the spring T*® will cause the snapping of the

| arm T* through the remainder of its move-

ment, breaking cone circuit and establishing
the other, and thereby correspondingly de-
energizing and energizing the magnets R*
While the operation of the switch controls
the timing of the reversal, the amplitude of
movement imparted to the carriage I and
holder L is dependent upon the length of the
rock arm O. To provide adjustment of this
movement, the rock arm O is coupled to the
carriage I’ by an adjustable pivot. As
shown, this pivet V engages a slot V’ in the
arm O, and is radially adjustable with re-
spect to said arm by engaging with a
threaded stem V? secured in a bearing V* on
the carriage, and rotated by a thumb wheel
V* This construction permits of altering
the radial length of the arm O and corre-
spondingly increasing .er decreasing the
amplitude of movement of the carriage. .
With the mechanism thus far described, it
will be understood that during the rotation
of the winder ring D the holder L, for the
core, will be reciprocated and the amplitude
of movement and timing of reversals is ad-
justed so as to deposit uniform layers of
wire in the coil about the core. To limit the
amount of wire thus wound, movement of
the mechanism must be arrested, and this is
preferably accomplished by a brake W upon
the main shaft B. This brake is preferably
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of a brake strap W’, embracing a brake
wheel on the shaft, and having one end con-
nected with the armature W2 of an electric
magnet We. The parts are so adjusted that
whenever the magnet is energized the strap
will be tightened upon the drum sufficiently
to overcome the inertia of the mechanism as
well as the driving force of the motor and
stop the operation. The motor circuit is
preferably simultaneously opened to the op-
eration of a trip arm W* on the armature
W2, which actuates a suitable circuit control-
ling switch, not shown. The operation of
the magnetic brake is timed by any suitable
mechanism driven from the shaft B, but, as
shown, the control mechanism is arranged
upon the shaft 1. Specifically, this mecha-
nism cousists of a disk X mounted on said
shaft I, which has arranged in its periphery
one or more notches X’. X?*is a lever hav-
ing a projection X° bearing against the pe-
riphery of the disk X, and X* is an electric
contact carried by the free end of the lever
X2 This contact is normally against a
contact X® and is separated from another
contact X%, the parts being in this position
as long as the projection X2 contacts against
the periphery of the disk X, but, whenever
in the rotation of the disk, one of the notches
X’ registers with the projection, the lever is
permitted to move, breaking the contacts
X* and X° and rlosing the.contacts X*¢ and
X®. The contacts X* and X5 are included in
the circuits of one coil R*, while the contacts
X* and X¢, when closed, cut in the brake
magnet W* in series with said magnet R*

Consequently, whenever this latter circuit is

closed the brake will be operated, which will
arrest further movement of the mechanism.

In the complete operation of the machine,
the core to be mounted is first placed in en-
gagement with the holder L/, being in-
serted into the winding ring D by opening
the hinge segment D’ thereof. The seg-
ment is then closed and locked, and a bob-
bin of wire to be wound is engaged at M,
the end of the wire being drawn about the
sheaves N’. The motor A is then set in
operation which, through the transmission
train, will revolve the winder D and simul-
taneously rotate the sleeves P P’ in oppo-
site directions upon the shaft O’. One of
these sleeves will be coupled to the shaft
by its electro-magnetic clutch R, and thus
motion will be communicated to the rock

.. arm which moves the carriage I” upon the
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ways LA  The rate of this movement is
such that during each complete revolution
of the winder the carriage moves a distance
equal to the thickness of the wire, and con-
sequently the wire will be wound uniformly
in a close coil from one end to the other.
Upon reaching the end of the first layer,
the snap switch, operating automatically

in the manner above described, will deéner-
gize the coupling magnet and energize the
opposite magnet instantaneously reversing
the direction of movement of the shaft O’
and rocking the arm O so that the carriage
and workholder will be moved in the oppo-
site direction and the second layer of wire
wound on the coil. This operation .con-
tinues until the required number of turns
of wire are wound, at which time the notch
X’ in the disk X will register with the pro-
jection X® permitting the movement of the

lever X* and the closing of the magnetic

brake cireuit. This circult is not, however,
closed until the snap switch reverses to

‘energize the particnlar magnet Rt with

which the brake magnet W* is in series, and
thus motion is arrested at the «nd of a com-
plete layer of the coil, and not the instant
that the lug X® drops into the notch X’.
The operator then adjusts the core in its
holder into a position for receiving an-

other coil, another bobbin of wire is placed.

in the winder, and the operation repeated,
this continuing until the entire- core is
wound. The hinge segment D’ is then

opened, the wound core removed, and an-

other core placed in engagement with the
holder.

What I claim as my invention is:

1. The combination with a winder and

a workholder, of means for laterally re-
ciprocating the one with respect to the other
comprising a reciprocatory member, two
constantly driven members traveling in op-
posite directions, and means for alterna-
tively coupling said driven members to
said reciprocatory member.
2. The combination with a winder and a
workholder, of means for laterally recipro-
cating the one with respect to the other,
comprising two constantly driven oppo-
sitely-traveling members, a reciprocatory
member adapted for alternative connection
with said driven members, and automatic
means for simultaneously reversing the en-
gagement between said reciprocatory mem-
ber and driven members at the limits of the
reciprocation.

8. The combination with a winder and a
workholder, of means for reciprocating the
one with respect to the other, comprising
two members constantly driven in timed re-
lation to_the rotation of said winder, and
in opposite directions, an adjacent rotary
member, means connected with said mem-
ber for translating the movement thereof
into a reciprocatory motion, and automatic
alternatively-operating clutches for cou-
pling said oppositely rotating members re-

spectively with said adjacent rotary mem-

ber.

4. The combination with a winder and a
workholder, of means for laterally recipro-
cating the one with respect to the other,
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comprising two oppositely-rotéting mem-

-bers constantly driven in timed relation to.

the movement of the winder, a reciproca-
tory carriage, a member for actuating the
same, and means for alternatively coupling
said oppositely-rotating members with said
carriage-actuating member.

5. The combination with a winder and a
workholder, of means for reciprocating the
one with respect to the other, comprising
two oppositely-traveling - members con-
stantly driven in timed relation to the ro-
tation of said winder, a carriage for the
reciprocatory member, mechanism for actu-
ating said ecarriage in opposite directions
respectively by said oppositely-traveling
utembers, and means automatically operat-
ing at the limits of travel of said carriage
for simultaneously disconnecting said car-
riage-actuating member from one of said
driven members and for connecting the
same with the other of said driven members.

6. The combination with a winder and a

workholder, of means for reciprocating the.

one with respect to the other, comprising
two oppositely-traveling rotary members
constantly driven in timed relation to the
movement of said winder, a carriage for the
reciprocatory member, a rotary member for
actuating said carriage, and a pair of elec-
tro-magnetic clutches for alternatively cou-
pling said oppositely-driven members with
said carriage-actuating member. _
7. The combination with a winder and a
workholder, of means for reciprocating the
one with respect to the other comprising a
carriage for the reciprocatory member, a
reck arm for actuating said carriage, two
oppositely-traveling rotary members driven
in timed relation to the movement of said
winder, electro-magnetic clutches for alter-
natively coupling said oppositely-driven
members with said rock arm, a switch eon-
trolling said clutches, and means automati-
cally operating at the limit of movement of
said rock arm and carriage for automati-
cally reversing said switch. ,
8. The combination with a winder and a
workholder, of means for reciprocating the
one with respect to the other, comprising a
carriage for the reciprocatory member, a
rock shaft, a rock arm on said rock shaft,
having a radially-adjustable engagement
with said carriage, two members sleeved
upon said rock shaft constantly driven in
opposite directions in timed relation to the
movement of said winder, clutches for alter-
natively - coupling said oppositely-driven

members with said rock shaft, and means |

auntomatically operating at the limits of the
movement of said rock shaft for reversing
said clutches.

9. The combination with a winder and a

1,063,963

workholder, of means for reciprocating the
one with respect to the other comprising a
carriage, two oppositely-rotating members
sleeved upon said rock shaft and driven in
timed relation to the movement of said

winder, a pair of electro-magnetic clutches for .

respectively coupling said oppositely-driven
members with said rock shaft, a switch for
alternativelvy energizing said magnetic
clutches, and automatic means for reversing
said switch at different points in the move-
ment of said rock shaft.

10. The combination with a winder and a
workholder, of means for reciprocating the
N . E 7 .
cne with respect to the other, comprising
two members constantly driven in opposite
directions in timed relation to the movement
of said winder, a carriage for the recipro-
catory member, means for alternatively cou-
pling said carriage with said oppositely-
driven members and for periodically auto-
matically reversing the coupling, a brake for
arresting movement of the entire mecha-
nism, and means automatically operating
after a predetermined number of revolutions
of said winder for actuating said brake.

11. The combination with a winder and
a workholder, of means for laterally recip-
reeating the. one with respect to the other,
comprising a reciprocating member, two
constantly driven members traveling in op-
posite directions, and electrically operated
means for alternately coupling said driven
members to said reciprocating member.

12. The combination with a winder and a
workholder, of means for laterally recipro-
cating the one with respect to the other com-
prising a reciprocating member, two con-
stantly driven members traveling in oppo-
site directions, electrically operated means
for alternatively coupling said driven mem-
bers to said reciprocating member, and elec-
trically operated means operating after a
predetermined number of revolutions of said
winder for arresting movement of the entire
mechanism, '

13. The combination with a winder and a

-workholder, of means for reciprocating the

one with respect to the other comprising a
reciprocatory member, two constantly driven
members traveling in opposite directions,
means for alternatively coupling said driven
members to said reciprocatory member, and
means for checking said driven members at
a predetermined point:in the travel of said
reciprocatory member.

In testimony whereof I affix my signature
in presence of two witnesses.

LOUIS A. ALEXANDER.

Witnesses:
Artaur W. Buxner,
H. F. WeiNEcksE,
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