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dicated at b. This layer is surrounded by 
six wrappings of paper 0 upon which the 
second layer of wire (Z is wound. This layer 
is succeeded by another six wrappings of 
paper 6 and following this are several lay 
ers of wire f which are separated by three 
turns or layers of paper 9. Finally the 
outer layer of wire it is separated from the 
layer immediately beneath it by six turns 
of paper 2' and is externally surrounded by 
another six turns of paper j. It is the func 
tion of the present improvement to intro 
duce these varying numbers of turns of 
paper at selected locations in the helix. 
The machine is driven by a belt 1 which 

passes over a'pulley 2 on a shaft 3 mounted 
in a housing 4. The shaft 3 carries a chuck 
5 for the left end of the winding spindle 6, 
the right hand end of said spindle being 
held in a chuck 7 mounted to rotate in a 
bearing 8 rising from the frame. The right 
hand chuck 7 is provided with a collar 9 
serving as a friction gear for a purpose‘ 
which will hereafter appear. 10 is a shaft 
which is continuously driven through a train 
of gears 11-, 12 from the shaft 3. Shaft 10 
drives cam shaft 18 through pinion and 
gear 14. Shaft 13 makes one rotation for 
each layer of wire wound upon the spindle. 
This shaft carries a worm 15 which engages 
a worm gear immediately thereunder and 
not shown, but mounted loosely upon the 
shaft 16. A jaw clutch on said shaft is 
adapted to connect the worm gear thereto, 
the sliding and keyed member of said clutch 
being indicated by 17. The clutch is nor 
mally closed during the operation of the 
machine so that for each rotation of the 
shaft 13 which corresponds to the formation 
of one layer of wire on the spindle, the 
shaft 16 moves a fraction of a turn. On the 
periphery of the clutch member 17 may be 
placed at desired locations one or more pro 
jecting lugs 18 the outer operating faces of 
which may be of a length corresponding 
to one or more of the fractional movements 
of the shaft 16. During the step by step 
rotation of shaft 16, the lugs 18 come into 
contact with and force downward the end 
of a bell crank lever 19 which is attached 
to a rock shaft 20 mounted upon the main 
frame in a bearing bracket 21. 
The shaft 10 extends across the rear of 

the machine but is in two, parts separated at 
the point 22. The driving part of shaft 
10 carries a sliding clutch member 23 hav 
ing a clutch face at each end. The left 
hand face is adapted to engage the gear 
wheel 2% to drive the same while the right 
hand face is adapted to engage a collar 25 
on the driven section 10' of the shaft.’ Ad 
jacent the collar 25 is a pinion 26 fixed upon 
the driven shaft section 10’ which is in mesh 
with a gear 27 on a shaft 28 which carriesv 
a pinion 29 in mesh with the gear 24;». It 

will thus be seen that when the sliding clutch 
member 23 engages gear 24 it is then out 
of engagement with the collar 25 and the 
shaft section 10' is driven from shaft 10 at 
a rate dependent upon the gear ratio of the 
train 24, 29, 27, 26. wWhen the clutch mem 
ber 23 is moved in the opposite direction to 
engage the collar 25 the shaft section 10’ is 
driven at the same speed as shaft 10 while 
the gear train rotates idly. The gear train 
is such that when the. shaft section 10’ is 
driven therethrough it rotates at higher 
speed than when driven direct from shaft 
10. Clutch member-23 is shifted by the 
movements of rock shaft 20 which carries 
a yoke 30 embracing a groove in the clutch 
member in the usual and well known man 
ner. The shaft section 10’ carries at its 
outer end a bevel gear 31 which drives a 
pinion 82 on an upwardly inclined shaft 83, 
the shaft having on its other extremity av 
pinion 34, engaging a pinion 35 at the end 
of a paper feeding roller 86 comprising one 
of a train of paper feeding rollers the others 
being indicated by 37, 38 and 39. The bevel 
gear 31 at the end of shaft section ‘10' is 
loose but adapted to be connected with the 
shaft by means of a clutch LJEO at a certain 
point in the'cycle of operations of the ma 
chine. lVhen this clutch is thrown in.v the 
paper feeding rolls begin tot-urn and the 
paper is drawn or measured from the con 
tinuous web 411 which proceeds from the 
roll of paper 42. It will be understood that 
at a certain point in the rotation of the shaft 
13 the clutch 40 is closed through the mecha 
nism indicated at as and which merely com 
prises a cam which actuates a rock shaft 
carrying a clutch shifting yoke 44:. 
Referring now to Fig. 2 it will be seen 

that the web of paper a1, passes from the 
measuring roller 36 then around the roller 
37. then around the roller 38 against- which 
it is ?nally pressed or gripped by the‘roller 
39. From the two gripping rolls 3S and 39, 
the forward edge of the sheet normally ex 
tends downward to the point 45 at which lo 
cation a severing knife (not shown) is lo 
cated. .‘Vhen the feeding rolls operate, the 
end of the paper is fed downward until i. 
the free end occupies a position indicated by 
the dotted line L16 after which the sheet is 
severed at the point a5 and the portion cut 
o?' is conveyed to a position to be injected 
into the winding on spindle 6. For the 
purpose of thus transferring the sheet, there 
is used, as fully explained in the application 
before mentioned, a transfer frame 47 which 
is pivoted at 4:8 and carries two gripping 
rollers 49 and 50 immediately in front of 
which is a table or lip 51 upon which the 
forward end of the sheet rests and is guided 
on its way to the winding. The two grip 
ping rollers 419 and 50 are driven through a 
train‘ of gears shown in Fig. 5 from the 
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and feed the paper to the spindle. 
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leather collar 9 _ on the winding spindle 
clutch which engages the friction wheel 52 
at the proper time. The transfer frame 47 
is adapted to be swung rearward from the 
position shown in Fig. 2 by means of the 
link 53 the end of which rides against the 
periphery of cam 54 on the cam shaft 13, 
a spring, not shown,,serving to keep the 
end of link 53 against the edge of the cam. 
When the transfer frame 47 is thus swung 
to the rear, the gripping rolls 49—-5O are at 
the same time separated so that they occupy 
positions on opposite sides of the dotted 
line 46 so that when the paper is fed down 
i-rard it will pass between the two gripping 
rolls. The gripping rolls thereupon close 
upon the sheet, and their axes being in an 
oblique plane cause the upper edge to bend 
forward so that when the transfer frame is 

"returned to the position shown in Fig. 2 the 
upper edge of the sheet will be presented at 
a tangent to ‘the winding immediately un 
der the strands of wire which are indicated 
at 55 as leading from the guide rolls 56 and 
57 to ‘the winding spindle. Cam 54 is pro 
vided with a supplemental peripheral cam 
58 and the end of the link 53 is provided 
with a pivoted dog or pawl 59 the end of 
which stands in the plane of the cam 58 so 
that when the latter is presented to the pawl, 
the link 53 will be controlled by the cam 
58 instead of by the cam. 54 which for the 
time being is out of contact with the end of 
the link 53. Cam 58 is provided with a step 
60 which when‘presented to the end of pawl 
59 allows the latter together with the link 
53 to be pulled towards the shaft 13 and 
thus impart a sudden forward movement to 
the transfer frame 47 which serves to bring 
the friction gear 52 into contact with the 
friction collar 9 on the spindle. lVhile this 
contact is maintained the rolls 49—-5O rotate 

Cam 54 
therefore serves to swing the transfer frame 
to a position preparatory to the injection of 
the paper while cam 58 affords another ad 
ditional forward movement of the frame to 
bring the gears into contact to actually in 
ject the paper. 

Referring now to Fig. 3, the bell crank 
lever 19 which is pivoted upon the rock 
shaft 20, has its arm 61 connected with a rod 
62 which is provided with a collar 63 and 
adjacent to which is suitably pivoted upon 
the frame a small bell crank lever 64. one 
arm of which is adapted to be engagedby 
‘the collar'63 while the other is attached to 
an upwardly ‘directed ‘thrust rod 65 which 
reaches to a point immediately under the 
pawl 59. The extremity of rod 62 is en 
gaged by a manually operable lever 66 
which is pivoted to the frame at 67 and 
projects forward within reach of the oper 
ator at the point 68. The lever 66 is nor 
mally under the in?uence of a spring 69 

which tendsv to hold the bell crank arm 19 
in contact with the periphery of the clutch 
member 17. ' 

The operation of the improvement is as 
follows: before winding of any set of coils 
is begun the step by step moving shaft 16 
is turned backward by hand to a zero posi 
tion, from which during the winding opera 
tion the shaft moves one step forward for 
each layer of winding. Assuming the lugs 
18—18 on the periphery of clutch member 
17, are located respectively at those points 
where immediately upon the ?rst movement 
of said clutch member one of the lugs will 
engage and move downward the end of hell 
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crank 19 and will hold the same in this de- ‘ 
pressed .position while two layers of wire 
are being wound, and the other lug at an 
advanced position where it will engage the 
end of the bell crank after seven layers of 
wire have been wound and will then hold 
the layer depressed until the ‘8th or ?nal bell 
crank lever 19 of the coil has been wound, 
such adjustment will render the machine 
capable of winding such a coil as is illus 
trated in Fig. 6. During the winding of 
the ?rst layer the bell crank 19 will be held 
depressed and the clutch member 23 in en~ 
gagement ‘with gear 24; the shaft section 
10’ will therefore be driven at the higher 
speed during the winding of the first layer 
of wire. At'the proper moment in the 
cycle of operations the clutch 40 will be 
closed and the shaft 33 will be driven by 
the shaft section 10’ at the same high speed. 
This will ‘cause the rotation of the paper 
measuring and feeding rolls 36 to 39, and 
the paper will be drawn from the roll 42 at 
a. corresponding speed. The clutch 40 is 
opened at a de?nite time in the cycle of 
operations whereupon, the feed of the paper 
stops and the gripping rolls 49 and 50 on 
the transfer frame close upon \the paper, 
the paper is severed and the upper edge of 
the severed sheet is carried forward into a 
position to be injected and fed into the wind 
ing. At the same time that the clutch mem 
ber 23 is thrown to the left the gear 63 and 
rod 62 is thrown to the right and the verti 
cal thrust rod 65 are elevated to slightly 
raise the end of pawl 59. This causes the 
step 60 in cam 58 to be presented to the end 
of the pawl sooner than it would if the pawl 
had not been elevated. and the transfer 
frame is caused to move forward vto engage 
the friction gears 52 and 9 and the sheet of 
paper is injected into the winding earlier 
*than otherwise would be the case. The high 
gear remains in mesh and the pawl 59 re 
mains elevated as long as the lug 18 is hold 
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as stated, in the present instance, this con 
tinues through the winding of the ?rst two 
layers of wire. When two layers have been 
completed the lug 18 passes beyond the end 130 
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‘section 10’ so that during the windin 
‘the next succeeding layers the paper eed 

of the lever 19 allowing the latter torise 
and reverse the position of the clutch mem 
ber 23 and thus reduce the speed of shafé 

0 

ing rollers 36, 37, 38 and 39 do not run so 
fast and less paper is drawn from the roll 
42. The shorter sheet of paper is presented 
to the winding ‘spindle in the same manner 
as the longer sheet but the instant of injec 
tion in the winding is slightly later than 
before because the pawl 59 has not been lift 
ed and the step 60 does not arrive at the 
end of the pawl so early in the cycle of 
operations. The shorter sheet thus produced 
is, in the coil under consideration, only long 
enough to a?'ord three wrappings around the 
helix. A corresponding short length of 
paper is thus measured off during the for 
mation of each succeeding'wire layer until 
the second lug 18 again depresses the end of 
bell crank lever 19 whereupon the speed of 
the paper feeding mechanism again changes 
and sufficient paper, is measured off each 
time for six wrappings until the coil is 
?nished.- It is of course understood that the 
lugs 18 may be located at various positions 
upon the periphery of the clutch member 17 
and that each lug maybe of a lengthcor 
responding to one or more of the steps of 
movement of the clutch member, all depend 
ing upon‘ the locations in the coil where the 
amount of insulation is to be increased or 
decreased and upon the total number of 
layers in the coil. 

It will be seen that inasmuch as the clutch 
40 is closed at the same point in the cycle 
of operations and likewise opened at the 
same point in each cycle, in order to vary 
the length of paper fed, it is necessary to 
.vary the rapidity of the feed and that is 
what is accomplished by the change speed 
gear introduced in the shaft 10. A variable 
length of paper also necessitates a variable 
time to Wind it upon the spindle and this 
is provided for by commencing to Wind the 
longer sheets earlier than the shorter sheets 
since it is desirable to have the trailing edge 
of all sheets‘enter ‘the coil at a given in 
stant and with respect to the moment of 
reversal of the wire lead at the end of a 
layer. 

I claim: ' _ 

1. In a winding machine, the combination 
of a winding spindle, mechanism for wind-‘ 
ing strand material in successive superposed 
layers thereon to form va helix and mech-. 
anism for winding sheet materiallbetween 
the layers and for varying the number of 
turns thereof between the adjacent layers of 
the same helix. ‘ 

2. In a winding machine, the combination 
of a winding spindle, means for continu-‘ 
ously feeding strand material thereto, means 
for intermittently feeding sheet material 

Memos 
thereto during the feeding of the strand ma; 
terial and means for“ increasing or decreas 
ing the length of succeeding sheets of the 
sheet material. 

3. In a winding machine, the combination 
of a winding spindle, means for continuously 
winding strand material thereon in super 
posed layers, means for feeding sheet ma 
terial intermittently to the spindle, the dura 
tion of the feedin periods of which are uni 
form, and means for varying the rapidity of 
feed during selected periods. 

4. In a winding machine, the combination 
of a winding spindle, means for presenting 
individual sheets of material at regular in 
tervals to be wound thereon, feeding and 
measuring mechanism for predetermining 
the length of said individual sheets and 
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means for varying the speed of the feeding _ I 
and measuring mechanism with respect to 
that of the spindle. ’ 

5. In a winding machine, the combination 
of a winding spindle driven at uniform 
speed, means for predeterminino- the length 
of individual pieces of material to be suc 
cessively wound upon the spindle and means 
for feeding different lengths of said mate 
rial in uniform periods of time. 

.6. In a winding machine, the combination 
of a winding spindle, means for winding su~ 
perposed layers of strand material thereon 
and variable speed mechanism for drawing 
from a continuous web‘portions thereof of 
varying length and means for winding such 
portions between the adjacent layers of 
strand material. 

7 . In a winding machine, a winding spin 
dle, mechanism for winding strand material 
in successive superposed ‘ layers thereon, 
means for presenting individual sheets of 
sheet material at regular intervals to be 
wound thereon, feeding and measuring rolls 
for predetermining the length of the indi 
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vidual sheets, a rotary shaft through which I 
said rolls are actuated, means for intermit 
tently throwing said rolls into and out of 
operative relation to said shaft, a change 
speed device for said shaft, and automatic 
means for throwingr the same into and out 
of operation. at predetermined intervals. 

8. In ‘a winding machine, the combination 
of a winding spindle, means for continuous 
ly' feeding strand‘ material thereto, means 
for intermittently feeding sheet material 
thereto during the feeding of the strand ma 
terial, means for increasing or decreasing 
the length of succeeding sheets of the sheet 
material and means for varying the time of 
presentation of ‘the sheet material to the 
spindle. . V 

9. In a winding machine, the combination 
of a winding'spindle, means for continuously 
winding strand material thereon in super 
posed layers, means for feeding sheet mate 
rial intermittently to the spindle, ‘the dura 
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tion of the feeding periods of which are uni 
form, means for varying the rapidity of feed 
during selected periods and means for vary 
ing the time of presentation of the sheet ma— 
terial to the spindle. 

10. In. a winding machine, the combina 
tion of a winding spindle, means for pre— 
senting individual sheets of material at reg 
ular intervals to be-wound thereon, feeding 
and measuring mechanism for predetermin 
ing ‘the length of said individual sheets, 
means for varying the speed of the feeding 
and measuring mechanism with respect to 
that of the spindle and means for varying 
the time of presentation of the sheets to the 
spindle. . 

11. In a winding machine, the combina 
tion of a winding spindle driven at uniform 
speed, means for predetermining the length 
of individual pieces of material to be suc 
cessively wound upon the spindle, means for 
feeding different lengths of said material in 
uniform periods of time and means for vary 
ing the time of presentation of the pieces of 
material to the spindle. ‘ ~ 

12. In a winding machine, the combina 
tion of a uniformly‘ rotating winding spin 
dle, means for successively presenting pieces 
of winding material to the spindle, means 
for increasing or decreasing the length of 
said pieces during the operation of the ma 
chine and means for varying the time of pre~ 
sentation of said pieces to the spindle in ac- 
cordance with the length thereof. 

13. In a winding machine, the combina 
tion of a winding spindle, means for wind! 
ing superposed layers of strand material 
thereon and variable speed mechanism for 
drawing from a continuous web portions 
thereof of varying length, means for wind 
ing such portions between the adjacent lay 
ers of strand material and means for vary 
ing the time of presentation of said portions » 
to the spindle. 

S 

14. In a winding machine, a winding spin 
dle, feeding and measuring mechanism for 
sheet material to be wound .upon said spin 
dle, means for varying the speed of opera 
tion of said mechanism, injecting mechanism 
for presenting the sheet material to said 
spindle, and means for varying the time of 
operation of said injecting mechanism, 
whereby the latter will operate early or late 
in the cycle of operations of the machine in 
accordance with the length of sheet material 
introduced. 

15. In a winding machine, a winding spin 
dle, means for continuously feeding strand 
material thereto, feeding and measuring rolls 
for individual sheets of material to be wound 
on said spindle, injecting mechanism for in 
troducing said sheets between the layers of 
strand material, means for varying the speed 
of the feeding and measuring rolls, and 
means for varying the time of operation of 
said injecting mechanism, whereby the lat 
ter will operate early or late in the cycle of 
operations of the machine- in accordance 
with the length of the sheet material intro 
duced. 

16. In a winding machine, the combina 
tion of a winding spindle, means for wind 
ing strand material in superposed layers 
upon said spindle, means for feeding vary 
ing lengths of sheet material towards the 
spindle, a sheet material injecting mecha 
nism adapted to introduce the lengths of 
sheet material between the layers of strand 
material and means for varying the time of 
operation of said injecting mechanism where 
by the same will operate early or late in the 
cycle of operations of the machine depend 
ing upon the length of the sheet material in 
troduced. 

In witness whereof, I hereunto subscribe 
my signature. 

JAMES c. ANDERSON. 
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