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To all whom it may concern:

Be it known that 1, James F. MrppLETON, 2
citizen of the United States, and a resident of
Pittstield, Massachusetts, have invented cer-

5 tain new and useful Tmprovements in Wind-
ing-Machines, of which the following is a
specification.

My invention relates to machines for wind-
ing metal strip into coils. Inmany cases it is

10 desirable that coils should be tormed of metal
strip wound on edge; since this arrangement
produces a compact and solid coil and one that
radiates heat more readily than.a coil formed
of several flat layers separated by insulation.

15 Such coils are especially advantageous for the
tield-coils of large dynamo-electric machines
and for other purposes where large current-
carrying capacity is desired. The objection
to the use of such coils is the difficulty that

20 has been found heretofore in winding strip of
large cross-section on edge.

The object of my invention is to provide
means for winding such coils which shall be
quick and economical in operation, which shall

25 produce an even and regular winding, which
shall prevent the strip from bending out of its
proper plane due to the strains arising in wind-
mg on edge, and which shall wind coils of
widely-varying shape and size.

30 Referring to the drawings, Figure 1 shows
a front elevation of a machine embodying my
invention. Fig. 2 shows a side view of the
same partly in cross-section. Fig. 3 showsa
front elevation of another form of my inven-

35 tion, and Figs. 4 and 5 show certain detailsof
the form seen in Fig. 3.

Referring especially to Figs. 1 and 2, A rep-
resents a spool or bobbin of copper strip
mounted so as to be free to revolve as the

4o strip Bisdrawn off from it. = Cis an oil-tank,
through which strip B is passed in order to
cover it with a film of oil for purposes of lu-
brication and of more readily dissipating the
heat generated by the strain of winding. D

45 is a coil-form of the dimensions desired for
the inner face of the coil and is bolted to the

plates E E' by bolts¢¢/. Plates EE’ areadjust-
ably bolted to rods F B by bolts #.#'. Plates

10 E’ have a semicircular inner face and carry
gear-teeth # thereon, and rods F F carry gear- 5o
racks ¢ on their inner faces, forming, with the
gear-teeth on plates & F', a continuous oblong
gear-rack, (indicated by dotted linewin Fig. 1,)
the ends of the oblong rack, however, not be-
ing in the same vertical plane with the sides. 55
Rods F F’ are adapted to move longitudinally

in guides G (&', which are connected by web

¢ and which are adapted to move laterally in
guides H H'.  Guides H H' are secured fast

to face-plate 1, which is loosely mounted on 6o
shatt J. Secured to shaft.J is the gear K,
which is adapted to mesh with the gears on
plates E E’ and the racks on rods F F’, or, in
other words, with the oblong rack. I.is a
stop adapted to bear against the groove be- 63
tween form D and plates E E" and against
plate M, carried by form D. The bearing-
surface for stop L is indicated by dotted line

v in Fig. 1.

Leaving strip Boutof consideration for the 7o
moment, the operationisas follows: Suppose
the parts of the machine tobein the positions
shown in Figs. 1 and 2 and suppose gear K
to be turning in the direction indicated by the
small arrow in Fig. 1. At this point gear K 75
is just beginning to mesh with the semiciren-
lar gear on the inside of plate . Since stop
L prevents any movement ot form D and its
supporting parts to the right in Fig. 1, it is
evident that the rotation of gear I{ will pro- 8o
duce a rvotation of the oblong rack formed
by plates I 1 and rods ¥ F’. The oblong
rack can rotate only by turning face-plate 1.
Hence face-plate I turns in the direction of
the large arvow, carrying theoblong rack and 83
form bodily with it.. As face-plate I turns

and gear I moves across plate B it is evi-
dent that rods F F must move laterally rela-
tively to face-plate I, since face-plate 1is con-
centric with gear I, while there is relative go
nmotion between rods ¥ B and gear K, (Iater-
ally to rods I I?'.) It is to secure this lateral
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motion of rods F F' and form D relative to
face-plate I that gujdes G G’ are made moy-
able in guides H .

The position of the form D and the oblong
rack when face-plate I has turned ninety de-
greesisshown in dotted linesin Fig. 1. Face-

plate I continues to turn until it Thas turned

one hundred and eighty degrees, and the form
D and the oblong rack are again vertical, but
at the bottom of the face-plate instead of at
the top, as in the original position as shown
At this point stop L:comesin con-
tact wmh the flat side of bearing-surtace y
and the rotation of face - plate 1 is stopped.
At this point also gear K leaves plate E and
meshes with the rack on rod F—. ¢, with the
Hence it is ob-
vious that while face- plate I remains station-
ary rods F F' move upward in guides G G
until they reach the height shown in Fig. 1.
At this point gear K meshes with place E,
which is now at the bottom of the form, and
the cycle is repeated, making another halt-
revolution of the face-plate and restoring all
parts to their original positions. (Shown in
Fig. 1.)

It is evident from the foregoing that if the
copper strip is held edgewise on the form it
will be wound into a coil corresponding in in-
ternal dimensions to the form, one turn of the
coil ‘being produced by every revolution of
the face-plate. To prevent the strip from
bending out of its own plane by the strain ot
winding wedges N, of hard wood or other suit-
able material, may be driven into the groove
between form D and plates E E/, thus hold-
ing the strip B pressed flat, as indicated at b,
Figs. 1 and 2. The wedges should be driven
in before the form reaches the position shown

in Fig. 1, and should be knocked out after |

the form has passed the position shownin dot-
ted lines.. When wedges N are knocked out,
the strip springs out onto form D, which holds
the coil-turns until the coil is all wound.

In order to do away with the manual labor
involved in driving in and knocking out the
wedges, the automatic device shown in Fig.
8 may be used. O O and O’ O are four arms
carried by plate E E’, on which slide au-
tomatic wedges P: P and P’ P'; operated by
gravity. VVhen the arms are in the positions

shown at O O, the wedges slide down and

hold the- copper strip tast. As face- plate I
revolves and the arms reach the position shown
in dotted lines, the wedges strike stop Q, are
Jknocked out of engagement with the copper
strip, and fall to the outer end of the arms by
gravity, as shown at P’ P'.

Fig. 4 shows an enlarged detail view of one
of the arms and wedges. The wedge P is

supported on a roller-carriage R, which runs
freely on-arm O. The position of the wedge
P when engaging the strip at b is shown in
full lines and its position when at the outer
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end of arm O isin dotted lines. The outer
end of arm O is bent back, as 'shown, in.order
to. clear strip B in revolving.
jecting part of wedge P, which strikes stop

Q. (Shown in Fig. 3.)
Fig. 5 shows an end view of roller - car-
riage R

Smce plates EE are ad]ustable onrods F I,
it is obvious that the size of the coil may be
varied by adjusting the relative position of
plates E E' and substituting another form of
the proper dimensions. Furthe1 more, it is
evident that the machine is not limited to the
particular shape of coil here shown, since the
shape of the coil, as well as its size, 1s depend-
ent upon the chmenmons of the torm Hence
by the use of different forms coils of widely-
differing shape and size may be wound on this

’Inachme with equal facility. :
T do not desire to limit myself to the par-
ticular construction and arrangement of parts

here shown, since changes therein which do
not depart from the spirit of my invention
and which are within the. scope of -the ap-
pended claims will be obvious to those skilled
in the art.

Having thus fully described my invention,

“p. is the pro-.
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1. In a winding-machine, a continuous rack
formed of relatively adjustable parts, a gear
adapted to drive said rack, and means for
maintaining said rack in engagement with
said gear.

2. Ina winding-machine, a continuous gear-
rack, a coil-former carried bysaid rack, a gear
adapted to drive said rack, and means for
maintaining said rack in enora(rement with
said gear.

3. In a winding-machine, a-shaft, a face-
plate loosely mounted: thereon, a continuous
gear-rack carried by said face- plate means for
permitting lateral and longitudinal motion of
said rack relative to said face- plate; a gear
secured to said shaft and adapted to mesh With
said rack, and means for maintaining said rack
in engagement with said gear.

4, In a w1nd1n0“-mach1ne, a shaft, a fa,ce-
plate loosely mounted thereon, a continuous
rack formed of relatively adjustable parts car-
ried by said face-plate, means for permitting
lateral and longitudinal motion of said rack
relative to said face-plate, a coil-former car-
ried by said rack, a gear secured to said shaft
and adapted to mesh with said rack, and means
tor maintaining said rack in engagement with
said gear.

5. Inawmdln(r-machlne a continuous gear-
rack, a gear adapted to drive said rack, and a
stop adapted to prevent rotation of said rack
in certain positions thereotf.

6. In a winding-machine, a continuous rack
formed of relatively adjustable parts, a gear
adapted to drive said rack, and a stop adapted
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to prevent rotation of said rack in certain po-
sitions thereof and to maintain said rackat all
times in engagement with said gear.

7. In a machine for winding metal strip, a
continuous gear-rack, a coil-former carried
thereby, a gear adapted to drive said rack,
and means for holding the metal strip in a
plane perpendicular to the surface of said
former.

8. In a machine for winding metal strip, a
continuous rack formed of relatively adjust-
able parts, a coil-former carried thereby, a
gear adapted to drive said rack, means for
maintaining said rack in engagement with said
gear, and means for holding the metal strip
in a plane perpendicular to the surface of said
coil-former.

9. In a machine for winding metal strip, a
continuous gear-rack, a coil -former carried
thereby, a gear adapted to drive said rack,
and means for automatically holding said
metalstrip in a plane perpendicular to the sur-
tace of said former during part of a revolu-
tion of said former and then releasing the
metal strip.

10. In a machine for winding metal strip, a
rotatable coil-former, and a series of gravity-
operated wedges rotatable with said former
and adapted to engage the metal strip and to
hold it in-a plane in which said former re-
volves.

11. Ina machine for winding metal strip, a
rotatable coil-former, and a series of devices

adapted to be actuated by the rotation of the
said former to serially engage the metal strip
and to hold it in a plane in-which said former
revolves.

12." In a machine for winding metal strip, a
rotatable coil-former, and a series of wedges
adapted to be actuated by the rotation of said
former to serially engage and disengage the
metal strip.

13. In a winding - machine, a continuous
rack formed of relatively adjustable parts, a
gear adapted to drive said rack, and a coil-
former carried by said rack.

14. In a winding-machine, a shatt, a face-
plate loosely mounted thereon, a continuous
rack carried by said face-plate and capable of
lateral and longitudinal movement relative
thereto, a gear secured to said shaftand adapt-
ed to drive said rack, and means for prevent-
ing rotation of said rack in certain positions
thereof.

15. In a winding - machine, a continuous
gear-rack, a gear adapted to drive said rack, a
coil-former carried by said rack, and a series
of devices actuated by the rotation of said
rack and adapted to serially coact with said
former.

Signed at Pittsfield, Massachusetts, this 2d
day of May, 1903.

JAMES F. MIDDLETON.

Witnesses:

L. S. Hawxins,
R. E. Hay~es.
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