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UNITED STATES PATENT 
2,214,384 

2,214,384 

OFFICE 
METHOD FOR WINDING COLS 

Kenneth K. Roby, Minneapolis, and Ernest W. 
Borge, Richfield, Minn, assignors to Minne 
apolis-Honeywell Regulator Company, Minne 
apolis, Minn., a corporation of Delaware 
Application August 25, 1937, Serial No. 160,832 

3. Claims. 

This invention relates to improvements in coil 
Winding machines and methods of winding coils. 
In previous coil winding machines, it has been 

necessary to sever the strand of wire following 
the completion of a coil winding operation, se 
Cure.the Severed strand of wire to some station 
ary portion of the machine, remove the com 
pleted coil from the arbor, place a new core on 
the arbor, detach the severed strand of wire 
from the stationary securing means, crimp up a 
certain amount of the wire to form a lead for 
the next coil and fasten the crimped up wire on 
the new core before the next winding operation 
can be begun. Such a procedure is extremely 
laborious and very time taking, and this is 
especially true in the case of multiple coil wind 
ing machines wherein this procedure must be 
repeated for each coil. 

It is therefore the prime object of this inven 
tion to reduce the time and effort required to 
start winding a coil following the completion of 
a coil by providing a new method and apparatus 
for winding coils. In carrying out this object 
of this invention, a plurality of winding arbors 
are utilized SO that upon the completion of wind 
ing a coil on One arbor, the strand of wire may 
be secured directly to another arbor thereby 
obviating the necessity of severing the strand and 
Securing it to some stationary portion of the 
machine. A continuous, uninterrupted process 
is therefore provided. 
A further object is to provide a new method 

and apparatus for forming leads for the coils. 
In carrying out this object of the invention, the 
guide which guides the strand of wire with respect 
to the arbor is made adjustable, the guide being 
shifted to a given position with respect to the 
arbor and the arbor being given several turns to 
form the leads preparatory to the actual winding 
operation. 
Other objects and advantages will become 

apparent to those skilled in the art upon refer 
ence to the accompanying specification, claims 
and drawings. 
For a more thorough understanding of this 

invention, reference is made to the accompanying 
drawings, in which 
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Fig. 1 is a front elevational view of the im 
proved coil winding machine of this invention; 

Fig. 2 is a side Sectional view taken substan 
tially along the line 2-2 of Fig. 1; 

Fig. 3 is an enlarged perspective view of a por 
tion of the machine shown in Fig. 1; 

Fig. 4 is a partial front elevational view showing 
the parts in one position; 

Y 

(CI. 242-10) 
Fig. 5 is a partial plan view showing the parts 

in the position illustrated in Fig. 4; 
Fig. 6 is a partial front elevational view showing 

the parts in another position; . . ' '.' 
Fig. 7 is a partial plan view showing the parts 

in the position illustrated in Fig. 6, and 
Fig. 8 is a partial plan view showing the parts 

in still another position. 
The improvements of this invention are shown 

and described in connection with a No. 104 Uni 
versal Coil Winding Machine manufactured and 
sold by the Universal Winding Company of Bos 
ton, Massachusetts, and therefore this machine 
is shown only briefly in the drawingS. 
This machine is shown to comprise a table 

structure generally designated at 0 including 

0 
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cross members i? supported by legs 2. Under 
neath the table structure fo is a base 3 upon 
which is suitably mounted a variable speed motor 
4. A lever 5. rotates the brushes of the motor 
4 to vary the speed thereof. A treadle 6 is 
pivotally mounted on the base 3 and is pro 
vided with an arm i7. A pin 18 carried by the 
lever 5 engages in a slot in the arm so that 
upon rotation of the treadle 6 in a clockwise 
direction, as viewed in Fig. 2, the lever 5 is 
likewise rotated in a clockwise direction to in 
crease the speed of the motor f4. A stop 9 car 
ried by the treadle 6 limits the amount of clock 
wise movement of the treadle 6 and therefore 
limits the speed of operation of the motor f4. 
The motor 4 operates a pulley 2 which is 

connected by a belt 22 to a pulley 23. The pulley 
23 operates a gear mechanism enclosed within 
the gear casing 24. This gear mechanism in the 
case 24 rotates a shaft 25 and reciprocates a 
rod 28 through an adjustable traverse mechanism 
located in the gear 24. By Suitably adjust 
sing the traverse mechanism, the length of the 
stroke of the rod 28 may be varied at will. The 
rotary shaft 25 carries a chuck 26 which receives 
one end of a winding arbor. The shaft 25 also 
carries a hand wheel 27. The reciprocating rod 
28 is suitably journalled in bearings 29 and 30. 
A tail-stock 32 is suitably mounted on the cross 
members if and carries a retainer 33 which is 
adapted to engage the other end of the winding 
arbor. The retainer 33 is urged toward the left 
as viewed in Fig. 1 by means of a spring (not 
shown) and a bracket 34 operated by a cam 35 
which, in turn, is operated by a knob 36 is adapted 
to overcome the spring to move the retainer 33 
to the right so that the winding arbor may be 
removed from the chuck 26. A handle 38 oper 
atting a switch (not shown) places the motor 4 

20 

25 

30 

35 

40 

45 

50 

55 



2. 
in operation which, as pointed out above, causes 
rotation of the shaft 25 and therefore the arbor 
and reciprocation of the rod 28. After the shaft 
25 has rotated a predetermined number of times, 
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a single turn counter 39 which indicates the num 
ber of revolutions trips the Switch to an Off posi 
tion to stop operation of the motor 4. A brake 
4 (Fig. 2) is adapted to engage the hand wheel 
27 and this brake is operated by a rod 42, a 
spring 43 and a rod 44 connected to the arm 
7 of the treadle 6. By rotating the treadle 6 

to an extreme counter-clockwise position, the 
brake 4 is applied to the hand wheel 2 to com 
pletely stop rotation of the shaft 25. The treadle 
6 therefore applies the brake when moved to 
an extreme counter-clockwise position, releases 
the brake when moved out of this position and 
increases the speed of the motor 4 when moved 
in a clockwise direction. 
A standard 46 supports a paper feeding mech 

anism generally designated at 4. This paper 
feeding mechanism 47 is operated by a shaft 48 
(Fig. 1) driven by the gear mechanism contained 
in the gear case 24. This paper feeding mecha 
nism feeds paper from a roll of paper 49. Over a 
plurality of rollers, one of which is shown at 50, 
to a paper feeding device 5A. A knife 52 cuts the 
paper as it is fed to the feeding device 5. So that is 
a piece of paper of the desired size may be fed 
to the winding arbor by the feeding device 5 
upon the completion of so many revolutions of 
the arbor. Preferably, the paper is fed to the 
arbor at the completion of every reciprocation 
of the rod 28. 

Carried by the paper feeding mechanism 4. 
are two upright supports 60 which carry Wire 
feeding assemblies generally designated at 6A. 
Each wire feeding assembly comprises a Spool 
of wire 62 and pulleys 63 and 64 over which the 
strands of wire are fed from the spool 62 to the 
arbor. Up to this point, the coil feeding machine 
generally indicated in the drawings is identical 
to the No. 104 Universal Coil. Winding Machine 
and therefore a further description of this struc 
ture is not considered necessary. 

Referring now to Figs. 1 and 2 and particul 
larly to Fig. 3, a pair of trunnions 79 and T are 
carried by the cross members . Suitably jour 
nalled in these trunnions is a rod 2 carrying 
arms 73 and T4. The arms 73 and T4 are provided 
with openings 75 through which arbors 76 may 
extend. For coil winding purposes, the arbors 
76 are usually provided with cores 7 upon which 
the coils are wound. By rotating the carriage 
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formed by the arms 73 and 74 and the rod 72, one 
or the other of the arbors carried thereby may 
be selectively placed into engagement with the 
chuck 26 and the tail-stock retainer 33. 

Slidably mounted on the cross members and 
adjustably secured to the reciprocating rod 28 
is a plate 80. The plate 8 is suitably Secured to 
a rod 8 which is journalled in bearings 82 and 
83. It is, therefore, seen that upon reciproca 
tion of the rod 28, this reciprocating movement 
is transferred to the rod 8 by the plate 89. Rig 
idly secured to the rod 8 are upright members 
84 and 85 which carry a carriage 86 in the form 
of a rectangular bar. Slidably mounted on the 
rectangular bar or carriage 86 is a guide member 
8, and this guide member 87 may be rigidly se 
cured to the bar 86 at any adjusted position with 
respect thereto by a hand screw 88. Adjustably 
mounted as by means of screws 90 and slots 9 on 
the guide member 8 is a plate 89 to which is se 
cured a rod 92. Adjustably mounted on the rod 
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92 are a plurality of members 93 which carry 
guide rollers 94 and 95. The strands of wire 
leaving the wire feeding assemblies 6 are strung 
over the guide wheels 94 and 95 before they are 
suitably attached to the core 77. It will be ap 
parent, therefore, that upon reciprocation of the 
rod 28 during rotation of the core 77, the guide 
wheels 94 and 95 are reciprocated with respect 
to the core 77 to guide the winding of the strands. 
of Wire on the core T. 
A block 98 is adjustably carried by the carriage 

or bar 86 and pivotally mounted on this block 
98 is a bell-crank lever 99 having a handle 100. 
The bell-crank lever 99 is connected by a link 

to the guide member 87. With the handle 00 
in the position shown in Figs. and 3, the guide 
member 87 is moved to the right with respect to 
the carriage or bar 86 and when the handle 0. 
is moved upwardly to the position shown in Fig. 
4, the guide member 87 is moved to the left with 
respect to the carriage or bar 86. Also adjust 
ably mounted on the carriage or bar 86 are ad 
justable stops 03 and 05. The guide member 
8 carries brackets f O5 and 06 in which are ad 
justably secured rods O7 and fo8. These rods 
07 and fo8 are adapted to engage stops 09 and 
0, respectively, carried by the SupportS 6. 

The stops 109 and O and the stops iO3 and iOE 
carried by the carriage are adapted to limit move 
ment of the guide member 8 with respect to the 
carriage or bar 86. 
Assume now that it is desired to wind coils from 

left to right, that is, to begin the coils at the left 
end. Under these circumstances, the stop 06 
carried by the carriage 86 and the rod OT car 
ried by the bracket 05 are not utilized. They 
may, therefore, be taken off of the machine or 
moved to some position where they will be inef 
fective. The rod 08 carried by the bracket 8 
is adjusted to a given position with respect to 
the stationary stop flo, and the stop 103 carried 
by the carriage 86 is adjusted to a given posi 
tion. ASSume now the parts are in the position 
shown in Figs. 4 and 5, the handle 100 of the bell 
crank ever 99 is moved upwardly to cause the 
guide member 8 to move to the left SO that the 
rod 08 engages the stop ff0. The various strands 
of wire which thread through the guide wheels 94 
and 95 are then fastened on the core T carried 
by the airbor 76 which is in engagement with the 
chuck 26 and tail-stock retainer 33. Several 
turns are then given to the arbor 76 to form lead 
wires for the coil. After these several turns have 
been made, the handle f OO is moved downwardly 
until the guide member 8 engages the stop 3 
carried by the carriage 86 and the hand screw 
88 is turned to clamp the guide member 8 to 
the carriage 86. The parts are then in the posi 
tion shown in FigS. 6 and 7. The wires are then 
fastened to the core at this position by means of 
a tape as illustrated in Fig. 6. The parts are now 
in a position for winding and the handle 38 is 
shifted to start the motor 4 in operation. The 
arbor 76 and hence the core are rotated to 
Wind the strands of Wire thereon, the guide nem 
ber 87 is reciprocated by the carriage 86 to guide 
the strands of wire as they are being wound on 
the core 77, and at the completion of every re 
ciprocation of the guide member 8, the paper 
feeding mechanism 47 inserts a piece of paper in 
the coil to form what may be termed a layer coil. 
After the arbor 76 has been rotated a predeter 
mined number of times and the guide member 
87 has been reciprocated a predetermined number 
of times, the single turn counter 39 shuts off the 
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motor 4, thereby terminating the winding of 
the coils. A piece of tape is thereupon fastened 
to the completed coils to hold the windings in 
tact, thereby completing the coil. The tail-stock 
retainer 33 is released by rotation of the knob 
36 and the carriage formed by the arms 74 is 
rotated to place another arbor 76 carrying a new 
Core 77 in alignment with the chuck 26 and tail 
stock retainer 33. The knob 36 is again rotated 
to allow the retainer 33 to hold the new arbor 
76 in engagement with the chuck 26. 
The hand screw 88 is released and handle 00 

of the bell-crank lever is then moved to the up 
position as shown in Fig. 4 to move the guide 
member 87 to the left until the rod 08 engages 
the stop f to which positions the strands of wire 
to a given position with respect to the new core 
77. The strands of wire are then secured to the 
new core 77 by a strip of tape as shown in Fig. 4, 
and when the wires are suitably secured to the 
new core 77 in this manner the strands of wire be 
tween the completed coil and the new core are 
Severed as shown in Fig. 4. These severed strands 
form the outer leads for the completed coils. A 
few turns are thereupon given to the new core 77 
to form inner leads for the new coils to be wound 
and then the handle 100 is moved to the down po 
sition to move the guide member 87 against the 
stop 103, as is shown in Figs. 6 and 7. The hand 
screw 88 is tightened and the strands are then 
taped in position as shown in FigS. 6 and 7, and 
the coil winding operation is repeated. 
By reason of this proceSS, a continuous Opera 

tion is provided and the severing of the strands 
between the coils being wound and the Wire feed 
ing assemblies 6 is eliminated, thereby greatly 
increasing the speed of operation of the coil 
Winding machine. Since it is desirable to have 
the leads start at a given position on the core 77, 
the stop to is made a stationary stop, that is, it 
is carried by a stationary portion of the ma 
chine. The stop 103, however, is carried by the 
carriage 86 since it is not necessary to have the 
coils start at any given position, 
necessary in a coil is that it have so many turns 
and So many layers. V 

If now it be desired to Start winding the coil 
from the right to the left instead of from the 
left to the right as previously described, the stops 
03 and 0 are disregarded and the stops 09 

and 04 are utilized. The rod O7 is suitably ad 
justed with respect to the stationary stop 109 and 
the stop. 04 is suitably adjusted on the carriage 
86. The handle 100 is thereupon moved down 
wardly to cause the rod OT to engage the stop 
09 and the strands of Wire are fastened to the 

core in this position preparatory to forming the 
leads. The arbor is thereupon rotated several 
turns to form the leads and the handle 00 is 
then moved up to move the guide member 87 into 
engagement with the stop 104 preparatory to the 
winding operation. A further description of this 
reverse winding is not considered necessary since, 
it is identical to that described above except in 
the reverse direction. 
From the above, it is seen that a new method 

of winding coils and a new apparatus for winding 
coils have been provided wherein strands of wire 
between the wire feeding assemblies and the coils 
being wound are never severed, thereby forming a 
continuous cycle of operation, wherein the leads 
of the coils are readily and easily formed and 
wherein the time and effort required to change 
from one coil to another coil is reduced to a 
minimum. 

All that is 

3 
Although for purpuses of illustration, One form 

of this invention has been disclosed other forms 
thereof may become apparent to those skilled in 
the art upon reference to this specification, and 
therefore this invention is to be limited only by 
the Scope of the appended claims. 
We claim as Our invention: '. 
1. The method of winding wire on cores to form 

coils, comprising the steps of, positioning the wire 
and core to a given position with respect to each 
other, fastening the wire to the core at this posi 
tion, rotating the core several times to form a 
lead for the coil, shifting the wire and core to a 
different position with respect to each other, fas 
tening the wire to the core at this shifted position, 
rotating the core to cause the wire to wind 
thereon to form a coil, fastening the wire to the 
coil at completion of the winding operation to 
complete the coil, positioning the wire and a 
second core to a given position with respect to 
each other, fastening the wire to the second core 
at this position, severing. the wire between the 
first coil and the point at which it is fastened 
to the second core and adjacent that point to 
form another lead for the first coil, and rotat 
ing the core several times to form a lead for a 
second coil preparatory to winding the second 
coil in a continuing process. 

2. The method of winding a plurality of strands 
of wire on cores to form a plurality of coils, com 
prising the steps of, positioning the strands of 
wire and a core to a given position with respect 
to each other, fastening the strands to the core 
at this position, rotating the core several times 
to form leads for the coils, shifting the strands 
and the core to a different position with respect 
to each other, fastening the strands to the core 
at this shifted position, rotating the core to cause 
the strands to wind thereon to form a plurality 
of coils, fastening the strands to the coils at com 
pletion of the winding operation to complete the 
coils, positioning the strands and a second core 
to a given position with respect to each other, 
fastening the strands to the second core at this 
position, severing the strands between the first 
coils and the points at which the strands are 
fastened to the second core to form other leads 
for the first coils, and rotating the Second core 
several times to form leads for the second coils 
preparatory to winding the second coils in a 
continuing process. 

3. The method of winding wire on cores in lay 
ers to form coils comprising the steps of, posi 
tioning the wire and core to a given position 
with respect to each other, fastening the wire 
to the core at this position, rotating the core 
several times to form a lead for the coil, shifting 
the wire and the core to a given position with 
respect to each other, fastening the wire to the 
core at this shifted position, rotating the core 
and gradually shifting the wire and core in One 
direction with respect to each other to form a 
first layer of the coil, wrapping a sheet of in 
sulating material around the first layer of the 
coil, rotating the core and gradually shifting the 
wire and core in the opposite direction with re 
spect to each other to form a Second layer of 
the core, wrapping a sheet of insulating material 
around the second layer of the coil, continuing 
the rotation of the core, the alternate shifting 
of the core and wire with respect to each other 
and the wrapping of the layers of the coil with 
insulating material until the coil is completed, 
fastening the wire to the coil at completion of 
the winding operation, positioning the wire and 
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4. 2,214,884 
a second core to a given position with respect to 
each other, fastening the wire to the second core 
at this position, severing the wire between the 
first coil and the point at which it is fastened 
to the Second core to form another lead for the 
first coil, and rotating the second core several 

times to form a lead for a second coil preparatory 
to Winding the second coil in a continuing proc 
eSS. 

KENNETH. K. ROBY. 
ERNEST W. BORGE. 5 


