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BIRECT DRIVEN WINDING MACHINE AND
BOBBIN MOUNTING MEANS

 Atden E. Roane, Hagerstown, Md.
-Applieition Getober 6, 1948, Sérial No. 53,108

| L
My invention relates broadly to winding ma=
chines and more patrticularly to an efi¢ient coni-
struction of winding machine selectively adapt-
able for uniform winding of bobbing of differing
lengths at relatively high speed. -

One of the objects of my invention is to provide
an adjustable . mechanism for wWinding machines
-for controlling the distribution’ of wire; thread,
yarn, or other textiles along bobbins of various
lengths and individually eontrollable in vety eom=
' pact manner. . . . :

Another object 6f my. inveation is to provide
a construction of stroke controlling mechanism
for winding- machines which  is- feadily ititer-
changeable in adapting the macHitie to tHé wing-
ing of bobbins of various lengths,

Still another object of my invention is to pro-
vide an improved construction of wire or textile
guide for use in winding of bobbins at velatively
high speed. - o —

A further object of my invention is t6 provide
a construction of indicator mechdnism for visu-
ally- indicating the number of tufns of- Wife o
thread applied to a bobbin during & winding
process. o -

Still another object of my inverntion i§ to pro-
vide an improved mounting means for the bobbin
of a wire or thread winding machine adaptable
to bobbins of differing lengths. -

A further object of my inventiofi is to provide
a construction of wire or textile winding misehine
embodying a direct shaft drive thréugh & rela-
tively small motor, eliminating the hecessity for
overhead belt drive systems prevalent in: con=
ventional textile mills. ) )

Other and further objects of ry invention
reside in a simplified constructiori of winding
machine particularly adaptable to the Winding of
small electromagnets as set forth more fully in
the specifications hereinafter following by refer=
ence to the accompanying drawings in which:

Figure 1 is a rear elevational view showing the
winding machine of my invention; Fig.2 is a-top
plan view of the winding machine illustrated in
Fig. 1; Fig. 3 is an enlarged rear elevational view
of the stroke control mechanism of my invention
with parts of the machine broken away snd illus-
trated in sections; Fig. 4 is & front elevational
view of the portion of the machine illustrated
in Fig. 3; Fig. 5 is'a top plan view of the portion
of the winding machine shown in Figs. 3 ang 4,
with parts of the stroke control mechanism
broken away and illustrated in sections; Fig. 6
is an enlarged vertical sectional view taken Sub-
stantially on line 6==§ of Fig, 1; Fig. 7 is g vér=

8 Claims. (ClL 242—9)
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tical sectional view takén through the mounting
meang for ‘the bobbin of the winding machine,
tlié view being taken substantiglly on line 7—7
of Fig. 2; Fig: 8 is a vertical sectional view taken
through the bobbin of the wihding machine sub-
stantially on line 8=8 of Fig. 1; Fig. 9 is a frag-
mentary sectional view taken substantially on line
88 of Fig: 3; Fig: 10 is 4 perspective view show-
ing the assembly of the parts of the bobbin pre-
paratory to'a'winding ogeration; Fig. 11 is a frag-
mentary perspective view of the etid of the arbor
which: carriés the bobbin to be wound: Fig. 12
is' & pefspective view of thé removable efid plate
which-is ‘detachably eorinected to the end of the
arbor during a winding oPeration for confining
the bobbin.on the arbor; Fig, 13 is a fragmentary
perspective view of g fing member which co-acts
with the removable-end plate for securirg’ the
end plate in position during a winding operation;
Fig. 14 is a transverse vertical sécticnal view
takeh substantially on line 18-—{4 of. Fig, 8;
Fig. 15 is a transvefse vertical sectionsl view
taken substantially on lne 152-{5 of Fig, 7:
Fig: 16 is'd vertical sectional viéw taKen substan-
tially on line {6==16 of Fig. 1. ‘ B
My invention 15 directed to an improved con- .
stfuction-of winding machiné for a variety of
purposes such as the winding of hobbing with
yarn, thread, cordage, wire, textiles and the like,
and particularly for thé winding of bobbins of
electromagnets. of relatively small sizé. The
méchiné of my invention is a8 diréct drive unit,
eliminating thé necessity of over-head belf and
pulley arfafgements prevalent in conventional

textile mills. I provide in the driving unit of my

invention & mechanism for selectively adapting

the unit for the winding of bobbing of varying

. lengths. The parts of the mechanisfa #iay be
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readily interchanged fof éontrolling the length
of the Stroke and the Hiovemient of the wire or
textile guide mechanism, 1 also provide a novel
form of mounting mechanism for. the bobbin
to be wound with protective means for the oppo-
site ends of the textile; thread; or wire ‘being
wound. ‘A counting iechanisf is provided for
visually indicating the humber of turns applied
to the hobbin' for halting thé winding opeiation
af the proper time: Manuél feans are provided
for turning £he Bobbin indépendently of the
motor drive and facilitating' the commenesment
and términation of thé winding operation.

. I have found the Mechanism. of My invention

‘highly préctical in manufacture and ise, but I

desité that the embodiment of my invention
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shown herein shall be considered in the illustra-
tive sense rather than in a limited sense.
Referring to the drawings in more detail
reference character | designates the base of the
equipment carrying the motor support 2 pro-
viding mounting means for the driving motor
3 which drives live spindle 4. The motor 3 may
be of small size of either D. C. or A. C. type op-
erating from conventional 110 volt power sources.
The live spindle 4 connects to the shock absorb-
ing flexible coupling 5, the opposite end of which
connects to the driven shaft 6. Driven shaft
6 has a hand wheel control T secured thereon

10

for revolving the driven shaft 6 under manual -

control. The driven shaft 6 is journalled in
bearings in upwardly extending members 8 and

15

9 supported on base plate 13 secured by suitable -

means 14 to the base I.
ing members 8 and 9 are interconnected by a
plate portion [2. Base plate I3, plate portion
{2 and the upwardly extending members 8 and 9
may be formed as a single. casting _serving as
a housing for the adjustable stroke controlling
mechanism. The front of the interconnecting
plate 12 is represented at (2D representing the
front of the casting which includes the base
plate 13, intermediate plate 2 and upwardly
extending members 8 and 9. "~

The bearings formed in the upwardly extend-
ing members 8 and 8 serve. as journals for the
driven shaft 6 ‘which is confined in a prede-
termined position by means of adjustable collars
{0.and |1 which may be set in position on driven
shaft 6 to limit end-wise movement of driven
shaft 6. The driven shaft 6 is provided with
a worm {5 intermediate the upwardly extend-
ing members 8 and § and the driven shaft 6
extends through upwardly extending member
9 and is reduced in section .at. 16 and again at

11 to form an arbor for receiving the bobbin

to be wound. . . .

The worm 15 engages & worm wheel 18 keyed
to which is a transverse shaft 19, united by key
and key-way indicated at 19a, which is jour-
nalled in sleeve bearing 20 mounted in the sup-
port 12 which extends between upwardly ex-
tending members 8 and 9. The sleeve bearing
20 is provided with a lubricating aperture 20a
alignable with the lubricating -aperture I2e in
the intermediate plate 12. for maintaining the
shaft 19 lubricated at all times. The shaft
19 extends beyond the front. of the face-plate
12b and through the indicator dial 21 and is
secured there to the ferrule 22 to which is at-
tached the radially extending pointer 23. The
indicator dial 21 is fastened to the face 12b of
intermediate plate (2 in any ‘suitable manner
such as screw 2ia and carries . graduations
thereon for indicating the number of turns
on the bobbin, properly compensated = for
the variation in diameter of the bobbin as the
size of the bobbin increases during the progres-
sive winding process.

The transverse shaft 19 carries a plate-like
cam 24 on the end thereof and secured there-
to by a readily removable set-screw 25 shown
more clearly in Fig. 6. The screw 25 is readily
removable and replaceable to permit the infer-
change of the plate-like cam for the selective
control of strokes of different lengths. The
plate-like cam is of cardioid shape which I have
employed to secure the reversal in movement
of the guide mechanism for the wire or textile
being distributed along the bobbin and to en-
sure reversal of the stroke at the proper instant.
To provide for the entire 360° of movement of

The upwardly extend-"
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the plate-like cam 24 of the various increasing
sizes which may be applied to the winding
mechanism for the winding of bobbins of various
lengths I form the upwardly extended member
8 and 9 with inwardly curved recesses shown at
26 and 271. Similarly base plate 13 is recessed at
28 to permit sweep of the plate-like cam 24 or
the associated cams of the increasing size of
the set of cams employed for the winding ma-
chine. In controlling the stroke for bobhins
of different lengths plate-like cams of a throw
almost sufficient to approach the limiting dis-
tance allowed by the recesses 26, 27 and 28

may be applied to the end of shaft 19 so that

adequate clearance is provided in the mecha-
nism initially.

The stroke control mechanism includes bhar
29 of polygonal section which is controlled by
the plate-like cam 24 and is mounted for recipro-
cative movement in vertical extending members
8 and 9 which are recessed at 30 and 31 in sec-
tion conforming to the polygonal section of

‘the bar 29. Bar 29 is confined in the recesses

30 and 31 by removable strip members 32 and
33 removably secured in position by screws 34
and 35. When it is necessary to substitute plate-
like cams for the cam 24 strips 32 and 33 are
readily removable whereupon access is im-
mediately had to the cam mechanism for the
interchange of cams and the application of a
cam of proper size. However, by virtue of the
individual adjustment means 36 and 37 which
I provide on bar 29, one plate-like cam may be
made to serve over a wide range of stroke ad-
justments, thereby. minimizing the number of
cams to be utilized. " - ‘ '

The adjustment meéans 36 and 3T comprise
rod members having screw threaded ends ex-
tendable through longitudinally disposed slots
38 and 39 in the bar 29 and projecting in the
path of the plate-like cam 24 as shown at 36a
and 37a.  The rod members 36 and 31 are
clamped in a selected position by meéans of bolts
with - threaded ends shown at 40-and 4(. Thus
the ends of the rod members &t 36a and 37a
may be spread apart or moved closer to em-
brace the peripheral edge of plate-like cam 24
orany one of -a series of cams of larger or smaller
size-which may be -installed for controlling the
length of the stroke. ’ )

The end of the bar-29 is screw-threaded as
represented at 42 for the engagement of a pair
of knurled adjusting nuts 43 and 44 which may
be manually adjusted to move the wire or thread
guide member 45 to a select position with respect
to the bobbin to be wound. "The wire or thread
guide 45 comprises a plate member which is
wrapped loosely around the screw-threaded por-
tion 42 of bar 29 and terminates in a tapered
tongue 45a¢ which carries-a pair of yieldably
mounted wire or thread guides represented at
46 and 41. The wire or thread guide 41 extends
across the path of the wire or thread guide 4%
as shown. . : -

-In Figs. 7-16 I have shown more clearly the
manner of assembling the bobbin on the arbor
16. In Fig. 10 I have illustrated the insulated
tubular core 48 for the bobbin having a flanged
end 48a which is formed to provide an abutment
stop for a coil end 49 of insulation material. The
tubular core 48 also has a coil end 50 of insula-
tion material slipped thereon before the end of
the tubular core 48 is rolled over to form a flange
as represented in 48b. The coil form thus pro-
vided is slid upon the end of the arbor 16 and
abuts against the shoulder I6a intermediate
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5
drive shaft 6 and arbor 6. A cylindrical sleeve
51 is secured to driven shaft 6 and is set thereon
by set-screw 5la, in a position in whic¢h the an-
nularly recessed face 51b fofins an abutment
for the end of the flange 48D of the tubular core
of insulation 48 and abutment for the end 59 of
insulation material as shown clearly in Figs. 7
and 8. With the support thus afforded for the

coil end 88 with respect to the tubular coil form

48 the detachable end flange 52 is moved into po-
sition ‘over the terminating end {7 of the arbor
{6.. The end flange 52 has an ahnular recess 53
forming thé end thereof and slotted as répre-
sented at 54.

permits insulation member- 49 to be seated di-
rectly against the end flange -as represented in
Pigs. 7 and 8. I provide an annular ring member

5 which embraces the flange 52 and is provided
with a set-screw 56 therein with a radially ex-

tended pin 57 thereon adapted to extend through
a radial aperture 58 in end flange 52 and project
into the groove 17a in end section 17 of the arbor
and effect an interlock with the bayonet slot {1b
in the terminus of the arbor 1.

The flange 52 is plerced at 60 by an aperture
which facilitates the threading of the wire 614
therethrough at the start of the winding opera-
tion. The assembly of a bobbin on the arbor (5
is thus greatly simplified as it is only necessary
to slide the tubular coil form 48 on to the arbor
16 with the coil end 49 in abutment with the
flange 48a, and coil end 50 in abutment with
flange 48b. The coil end 59 abuts against the
cylindrical sleeve 51 with the flange 48b project-
ing into the annular recess 515 in the end of the
cylindrical sleeve 61, Similarly, the flange 48¢
extends into the annular recess 53 in end flange
52 when end flange 52 within ring member 55 is
detachably positioned on the terminating end 17
of arbor {§.

In order to commence a winding operation the
end of the wire from the supply reel is threaded
through the wire or thread guides 46 and 47 and
threaded through the slit 49¢ in the insulation
member 49 and through the aperture 60 as rep-
resented at 61 in Fig. 7. The motor 3 is then
started and the wire is fed automatically to the
bobbin.. As each layer is completed the path of
travel of the wire guides 46 and 47 is reversed and
the succeeding layer wound in position. This
automatic reversal of the movement of the wire
guides 46 and 47 is automatically controlled by
the movement of the cardioid shaped cam 24 un-
til the winding of the bobbin is complete. The
free end of the wire is then brought out through
the eyelet 62 forming the securing means for the
hook shaped lug 63 which is fastened to coil end
50 and looped around the securing clip 64 on
cylindrical sleeve 51 where the end of the supply
reel may be severed. The completely wound
solenoid is then readily removed by quick rotation
of the ring member 55 and pin 51 with respect to
the interlock connection with the bayonet slot
{16 and the removal of the ring member 55 and
the enclosed flange 52. This permits the with-
drawal of the solenoid from the arbor 16 and the
replacement of a new solenoid form ready to re-
ceive a subsequent winding.

The winding process is very readily completed
and inasmuch as the motor drive for the winding
machine is directly connected with the gear
mechanism the entire unit is made very compact
and the control thereof very greatly simplified.

Adequate reduction in speed is secured by the

. This facilitates the entry of the
flange end 48a of the tubular insulator 48 and |

arrangement o6f worm. and worm wheel drive
15—18 to enable proper translatory movement of
the wire guide members 46 and 47 to be main-
. tained during’ the winding operation in propor-

"5 - tion to the speed of rotation of the bobbin 6b-

“tained by the direct motor drive arrangement.

. The cardioid shaped cam 24 illistrated is but

oné of a set of cams which may be readily in-

stalled-in thé mechcanism for securing the de-
10 sired length of stroke of the winding guide. With
_each substituted flat cam 24 I provide for ad-
justinent of thé rod mémbers 36 and 31 which
‘embtace the edges of the plate-like carn 24.
I ndve found the winding équipment of my
"invention highly practical in its constiuction aid
6T t in éperation, and while' T have described
Chiy iNVehtidn A oné of ity preferred émbodi-
MeNts, I fealive that modifications may be made
and I desire that it be understood that fo limita~
tions Upon my invéiition are intended other than,
may he mpesed by the scope of the appended
claims.

What I claims as new and desire to secure by
Letters Patent of the United States is as follows:

1. Winding apparatus comprising a support, a
driving motor mounted adjacent one end of said
support, a bearing structure mounted adjacent;
the other end of said support, a longitudinally
extending shaft journalled in said bearing struc-
ture and coupled at one end with said driving
motor, a carrier on the other end of said shaft
detachably supporting a bobbin to be wound with
wire and the like, a countershaft journalled in
szid bearing structure and extending in a direc-
tion subsfantially normal to said first mentioned
shaft, a worm carried by said first mentioned
shaft intermediate the ends of said bearing struc-
ture, a worm wheel carried by said countershaft
and extending in a plane substantially within the
limits of said shaft and meshed with the worm
on said shaft, a cam on one end of said counter-
shaft disposed in spaced relation to said worm
wheel, a calibrated dial adjacent the other end
of said countershaff, an indicator arm carried
by said countershaft and operative over said cali-
bratéd dial, & slidable bar mounted in said bear-
ing structure and movable in a plane substan-
tially parallel with the plane of said cam, a wire
guide mounted on the end of said bar adjacent
said carrier for directing wire on to a bobbin sup-
ported by said carrier, the bar having slots
therein adjacent the peripheral edges of said cam
and pin members extending through said slots
and clamping means for maintaining said pin
members in predetermined positions for engaging
the peripheral edges of said cam for controlling
the length of stroke of said wire guide.

2. A bobbin carrier for winding machines, a
rotatable shaft terminating in an arbor having
an end terminus of reduced section, a sleeve
bushing carried by said shaft and having an
annularly recessed portion for receiving one end
of g bobbin carrier, the bobbin carrier being slid~
able info a position over said arbor with the end
thereof abutting the annularly recessed portion
of sald bushing, a detachable end member
engageable with the end of the reduced section
of said arbor and operative to confine the bobbin,
carrier in position on said arbor, in which said
detachable end member comprises a pair of sep-
arable portions with one portion concentrically
surrounding the other portion and forming a
manual gripping means and with said inner por-
tion pierced for the passage of the end of the wire
extending from the end of the bobbin.
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3. A bobbin carrier for winding machines com-
prising a rotatable shaftterminating in an arbor
having an end terminus of reduced section, a
sleeve bushing carried by said shaft and having,
an annularly recessed portion for receiving one
end of a bobbin carrier, the bobbin carrier being
slidable-into & position over said arbor with the
end thereof abutting the annularly recessed por-
tion of said bushing, a. detachable end member

" engageable with the-end of ‘the reduced section
of said arbor and operative to confine the bobbin
carrier in position on said arbor, said end mem-
ber comprising a central cylindrical portion and
an encircling ririg portion, said ring portion being
detachable from said cylindrical portion and
having.a removable pin therein extending radi-
ally through said central cylindrical portion and
engageable with the end of reduced section on the
end of said arbor. .

' “ARDEN E. ROANE.
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