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1

My invention relates to power mechanisms for
producing a reciprocating motion, and more par-
ticularly to motors of the reciprocating type
adapted especially for use with coil winding ma-
chines.

The winding of wire, cable, cord, or any such
material in layers on a spool or core member is
usually accomplished by attaching the material
to the spool or core member and rotating the
latter while the material is guided thereon by a
reciprocating member. If desired, the spool or
core member may be both rotated and recipro-
cated longitudinally relative to g stationary guide
to cause the material to be wound in the man-
ner desired. In either case, it will be seen that
the strand of material must be inclined relative
to the spool or core member to cause the turns

10

15

to progress along its length. The angle of in. )

clination and the speed of longitudinal movement
depend, of course, upon the diameter of the
strand and the rate at which the spool or core
member is rotated. When the end of one layer
is reached, it is necessary that the strand be in-
clined relative to the spool in the-opposite di-
rection so that the turns will follow each other
to form the next layer. If there is some delay
in reversing the direction at which the strand
leads the turns on the
piling up of turns at the ends of each layer. It
is therefore desirable that there be a rapid lon-
gitudinal movement at the beginning of each re-
ciprocation, and then a slower steady movement
as the strand is wound upon the spool.

An object of my invention is to provide im-
proved means for positioning wire or stranded
material so that it is wound in smooth layers on
a spool or core member. Another object is to
provide an improved motor of the reciprocating
type. Yet another object is to provide a power
mechanism including relatively reciprocable cyl-
inder and piston elements, and means for con-
trolling the supply of fluid to said elements for
effecting relative reciprocation in an improved
manner. Still another object is to provide im-
proved means for actuating a valve mechanism
controlling the supply of fluid to g cylinder con-
taining a reciprocable piston. Other objects will
appear in the course of the following deserip-
tion.

In the accompanying drawings, in which there
is shown for purposes of illustration, one form
which my invention may assume in practice:

Fig. 1 is a perspective view of g coil winding
machine in which my invention is incorporated.

Fig. 2 is an enlarged front elevational view
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2

of my improved power mechanism with parts
shown in section to facilitate illustration.

Fig. 3 is a sectional view taken on the plane
of the line 3-—3 of Fig. 2. :

Fig. 4 is an elevational view of the power mech-
anism taken from the right-hand end in Fig. 2.

Fig. 5 is an enlargeq sectional view of a valve
mechanism taken on the plane of the line §—§
of Fig, 4. .

Fig. 6 is an enlarged sectional view of another
valve mechanism, taken on the plane of the line
6—S5 of Fig. 4.

Fig. 7 is an enlarged view of an actuating means
for the valve of the mechanism shown in Fig, 5.

Fig. 8 is an elevational view of the power mech-
anism taken from the left-hand end in Fig. 2.

Fig. 9 is a schematic diagram of a clutch and
control means for the machine of Fig. 1,

Referring to the drawings, and more par-
ticularly to Pig. 1, it will be noted that I have
shown my invention incorporated in a coil wind-
ing machine generally designated I. This ma-
chine comprises g spindle 2 rotatably supported
by a framework 3 and driven by a motor 4 con-
tained within a housing 5. The motor is shown
herein connected by a belt § to a pulley T mount-
ed on a shaft 8 which is connected by a clutch
mechanism 9, shortly to be deseribed more in
detail, to the spindle 2. Tt will be understood
that the motor may be connected, if desired, by
suitable gearing to the shaft 8 instead of by
the belt. Mounted upon the spindle are spools
or core members 10, about which layers of wire
are to be wound from reels {| supported by pro-
jecting arms 12. As shown herein, a separate
reel of wire is provided for each spool, and the
wire passes from each reel over a guide mem-
ber 13 to the spool upon which it is to be wound.
The guide members are fixed to a rod 14 which
is reciprocably supported by a frame (5 and is
operatively connected to my improved mecha-
nism {6 to be reciprocated thereby in a manner
to be shortly described.

The mechanism .16 comprises a guide block
I8 supported within the housing 5, as shown in
Fig. 1, and having g carriage 19 slidably mounted
upon it for movement in a plane parallel to the
axis of the spindle 2.. Formed integral with the
guide block is a dovetail portion 20 fitting into
& recess of similar shape in the carriage for
guiding the latter in a path extending longi-
tudinally of the spindle. Fixed to the carriage -
for movement therewith is ‘a cylinder 2!, which
is closed at its ends by head blocks 22 and 23.
Slideably received within the cylinder, as shown'
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in Fig. 2, is a piston 25 having a piston rod 286
which extends through an opening in the head
22 and is attached by & nut 27, to a member
28 fixed to the guide block {8. Attached to the
cylinder head 22, as by welding, is a member 3§
which is adapted to be connected to the rod i4
for transmitting motion fo the- latter. It will
be noted that a supply of fluid to the cylinder
2{ at one side of the piston, while the other

end of the cylinder is connected to exhaust, will.
result in a movement of the cylinder and car--

riage along the guide block, and the rod 14 car-
rying the wire guides 13 will be caused to-move
longitudinally by reason of its connection to the
member 30.

For controlling the supply of fluid {0 the cyl-
inder there is provided a valve mechanism, gen-
erally designated 32, including & casing 83 fixed
to the carriage {8 for movement therewith: Ar=
ranged within the casing, as shown in Fig. 5, is

o valve sleeve-34: reciprocably receiving - piston:

like valve- portions 35, 38 and 37 formed-on &
valve member 38. The valve portions- 35, 37 co-

operate with annnular grooves 49%,;.41-in the valve-

sleeve - for controlling communication. between
the latter and passage means
to a sump, shown in Fig: 1. The valve portion
36- cooperates with -an annular groove &4 for
controlling communication between the sleeve
and g passage-means 45 leading to-a pump. 48
driven- by a motor 47 and having its intake

connected to the sump. Opening through: the-

sleeve at opposite sides of the groove- 44 are pas-
sages 58 and 5i ‘which are connected by conduits
52 and 53, as shown in Fig. 2, to opposite ends
of the cylinder 2i.- The ends of the valve mem-
per 38 project through opposite ends of the valve
casing, and-an arm 54'is connected ‘to the valve
member- and is -adapted to be - actuated by a
mechanism 55 for moving the -valve-relative -to
the casing. ‘

When - the arm- 54:is- actusted to move the
valve portions 35, 38, 31 to the right in Fig. 2, a
liquid, such as oil, i delivered by the pump
through passage means
edge of the valve portion 3§ to the valve sleeve
where it enters the passage 5§ and is carried by
the conduit 52 to the cylinder 2i at the right-
hand side of ‘the piston 28. The: opposite end
of the cylinder is connected through the conduit
53, the valve sleeve, the annular groove &, and
the passage means 43 to the sump. The oil'sup-
plied to the cylinder- acts to
the right and, since the cylinder, the- carriage
i9 and the valve casing 33 are connected to-
gether, the valve sleeve 34 will be moved in the
direction in which the valve was displaced until

the annular grooves- 33, 36 and 871 are again
covered by their respective valve portions and:

the flow of oil relative to the cylinder is cut off.
A -displacement of the valve to the-left results.in

o, .movement of the cylinder, the carriage, and:

the valve casing in the opposite direction.
The mechanism 55 for actuating. the arm 54

comprises & cylindrical shaped member 56 rotat-

ably received within a bore 571 formed: in.the

block 18. “An annular member 58 is attached to.
the: block by screws 58 and cooperates with a.:

flange 60 on the member §5g for holding the

latter - against longitudinal movement in- the.

bore §1. Formed in the member -B§:are stepped
bores 62 and 63, and a shaft 64 extends through

the bore 62 and . is provided :with an enlarged:
head 66 rotatably received within the bore 63. A
sleeve. shaped. member 68:is received: within:the:

42 and 43 -leading-

45 and past theleft-hand

move the latter to -

15

20

25+

bore 63 and is keyed at 10 to the member 56
for rotation therewith. Arranged within the
bore §3 between the head 66 and the member
8 is a piston 7{ having a piston rod 12 extend-
ing through the sleeve member 88. ‘The adjacent
ends of the head 656 and the member 88:are pro-
vided with friction surfaces 13, as-shown-in Fig.
3, and the piston 71 is adapted to be moved into
engagement with one or the other of these sur-
faces. A ball. bearing 14 is arranged between
the inner end of the bore 63 and the head 66
to form a rotatable end support for the latter.
Connected: to the shaft 64 is a gear 15, and
connected to a portion 76 of the member 58 pro-
jecting beyond’ the-block 18 is a gear T1. Fixed
to the spindle 2 of the coil winding machine,
as shown in Figs. 1 and 8, is a gear 73 meshing
with a gear 89 on a shaft 81 rotatably supported
by the-housing 5. Another gear $2 fixed to the
shaft 8f, Fig. 2, meshes with the gear 15 and
with. & gear 84 on.the: shaft.85: rotatably: sup-
ported by the block 8. Another: gear: 86 fixed:
to.the shaft 85 meshes with the gear T8 Ibwilt!
be seen that the shaft 64 and ifs head: 66~ will:
pe rotated in one direction through the gears:
79, 88, shaft 81.and gegrs 83; 15, while the.mem*
per 56 and the member §3. keyed thereto- are
rotated in the cpposite direction” through - the:
gears 19, 80, shaft §l, gears 83, 84, shait. 85,

. and gears 86, 11 The gearing is: designed so AT

to rotate the shaft 64 and  the: member 56 at
the same speeds.. The piston 71 is driveneither:
with the shaft 84 or the member 56 depending:
upon its engagement with. the- head 86 or: the»

~'member 88.

For moving the piston 71 into engagement with':
the head 65 or the member 68 there are provided:
poris §0 and 81 opening through the member:§6-
into the bore 63:at opposite sides of the pistorrT1:.

40 and these ports are connected selectively to .alig~

S

il

@y

45

70+

:75:

uid supply or to a:sump by a valve mechanism;:
generally designated 82. To prevent-any trap+’
ping of liquid between the piston T4 ‘and theend:
surfaces of the head §6-and the member 56, there:

_are provided grooves 83 and 94dn these surfaces®

as shown in Figs. 2-and 3. It will be noted:also”
that communication s always provided between’
the piston and the ports 96, 94 through the grooves:
93, 84 and annular grooves 86 in the head 66 and:
the member 58 so that operation-of the piston’is:.
assured.

The valve mechanism §2 comprises, assshownin®
Figs. 2 and 6, a housing {83 connected to:theblock:
i8 and containing a valve sleeve 10{in which pis-
ton like portions 162 and 183 of & valve member:
164 are reciprocably received. Opening through’
the valve housing and the sleeve 18{ ‘are passage
means 166 and 107 which are connected by con=+
duits 168 and 199.te the ports 50, 91 ‘opening into~

‘the loore. §3; The valve portions 102 ‘and 103 are-

arranczed ‘to cover the openings of'the ‘passage
means 166 and 197 'when the valve member 1644s+
in its mid-position. Reduced portions {1 and il
of the valve member extend through the ends ‘of

the valve housing and ' provide abubtments {14,

which limit sliding movements of the valve: to™
positions in which its portions 182 and 1063:areati”
one side or the other of the: passage: means: {051
and (67, Communicating with the interior of the:
valve sleeve at its mid portion is a passage means

115 which is connected by a conduit {1650 the
discharge side of the oil pump 46 Opening into -
the valve sleeve near.its ends .are’passage means

(18 and 9. which are-connected by conduits 420:

-and 121 tothe oil:sump::
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‘When the valve member {04 is moved into -

engagement with the valve housing at its left-
hand end as viewed in Fig. 6, the supply passage
i15 is connected through the passage means 106
and the condwt {08 to the bore 63 at the left-
hand side of the piston 71 in Fig. 2. 'The oppo-
site side of the piston is connected through the
conduit {69, passage means 107, valve sleeve 101,
bassage means 118, and conduit 121 to the sump.
The piston is then moved to the right-into engage-
ment with the end of the member 68 so that it is
caused to rotate with the latter in one direction.
When the valve member 184 is moved into en-
gagement with the opposite end of the valve hous-
ing, the supply passage {15 is connected through
the passage 187 and the conduit 109 to the right-
hand side of the piston 7{ while the left-hand
side of the piston is connected through the con-

. duit 108 and the valve sleeve to the conduit 120
leading to the sump. The piston is then moved
into engagement with the head 66 and rotated
with the latter in the opposite direction.

In order to move the valve member 104 into one |

or the other of its limiting ‘positions, there are
provided adjustable abutments in the form of
screws 126 and (26 threaded into bosses 1217
formed on the movable carriage {8. An arm 128
fized to the reduced portion i {1 of the valve mem-
ber is adapted to be engaged by the screws (25
and 128 for effecting longitudinal movement of
the valve member.

Mounted on a reduced portion i38 of the piston
rod 72, as shown in Figs. 2 and 7, is a sleeve-
shaped member {81 which is clamped between 2
shoulder 132 on the rod and a washer 133 by a
nut 134 threaded on the end of the rod. Formed
on the member 131 are threads {36, which are
adapted to be engaged hy a pointed member (31
carried by the arm 54. As the member 131 is ro-
tated, the pointed membper 137 follows along the
threads 136 and causes the arm 54 to move and
position the valve member 38 within the sleeve
34. When the piston 7i is moved between the
head 66 and the member 68, the member 131 is
moved longitudinally and carries the pointed
member {37 with it to effect an adjustment of
the valve member 28. The space provided be-
tween the head 66 and the member £8 may be
adjusted by a cap 140 threaded on the cylindrical
member §6 and engaging the member §8 for posi~
tioning the latter. As the cap is threaded on to
the member 5§, the member 68 is forced toward
the head 66 to reduce the space between them.
Rotation of the cap in the opposite direction pro-
vides a clearance between the cap and the mem-
ber 68. If oil is then supplied to the piston 71
for moving it into engagement with the member
68, the latter is forced against the cap, thereby
providing a larger space for movement of the
piston.

The clutch mechanism 9 for transmitting power
from the shaft 8 to the spindle 2 comprises, as
shown in Fig. 9, a casing 145 supported. by any
suitable means within the housing 5 and having
& bore 146 in which an enlarged head portion 1417
on the shaft 8 is rotatably received. The spindle
2 extends into the casing to g boint adjacent the
head portion and has a piston {48 slideably keyed
thereon for movement into engagement with
either the head portion 147 or a braking member
180 fixed to the casing. Passages 151 ang 152
open through the casing at opposite sides of the
piston and communicate with annular grooves
163 and 154 which are connected by grooves {55
and 156- with spaces at the ends of the piston.
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The passages 151 and 152 are connected through . -
conduits 158, 159 and a valve mechanism (60 to -
either a supply conduit 16 or to exhaust conduits
162, 163, the supply conduit being connected
through a valve 164, Fig. 1, to the bump 46, and
the exhaust conduits communicating with the -
sump.

The valve mechanism 160 is shown herein as
comprising valve pistons 165 and 166 slideably
received in a valve bore 167 and connected to a
plunger 168 of a solenoid 169, When the sole-
noid is energized, the valve pistons are moved to
the positions shown in Fig. 9 for connecting con-
duits (58 and 159 respectively to the exhaust
conduit 163 and the supply conduit {6{. On de-
energizing the solenoid, the valve pistons move
to positions connecting conduits 158 to the sup-
bly -conduit and connecting conduit 159 to the
exhaust conduit 162. The winding of the sole-
noid is connected at its ends to conductors 171,
1712 leading to adjustable contacts {74, 1715 of a
clock mechanism (76 driven by suitable means,
not shown, from the spindie 2. The clock mech-
anism is provided with two arms 178, (19 piv-
otally supported on a common axis and driven
s0 that one of the arms swings through 360° for -
a predetermined number of turng of the spindle,
while the other arm moves between two adja-
cent figures, as shown on Fig. 1. The contacts-
are arranged to be contacted by the arms and
connected electrically by the latter as they swing
about their pivot. It will be seen that one of the.
contacts will be connected by the faster moving -
arm each time it swings around, but both con-
tacts will be made only when a predetermined
humber of turns of the spindle has been com-
pleted. A source of bower, such as a battery 180,
energizes the solenoid through the arms 178, 119
when they engage the contacts. Suitable means
may be provided for moving both arms to a zero
position when the winding of coils begins.

The winding of coils is accomplished by con-
necting the wires to the core members 18 on the
spindle and adjusting the arms of the  eclock
mechanism to their zero positions. 'The solenoid
is deenergized at this time, and the valve pis-
tons are in positions connecting conduit {58 to
supply and conduit {59 to the sump. The valve
164 may then be opened to supply oil through
conduit 158 to the piston {49 for moving it
against the head 147 driven by the motor 4. The
spindle is then caused to rotate, and by reason .
of the gear 19 on the spindle meshing with the
gear 80 on the shaft 81, a rotation of the shaft
64 and the member 56 in Opposite directions is -
obtained. The carriage {9 is in a position at this
time to locate the wire guides 13 for starting
turns at one end of the core members. The valve
104 is positioned by the carriage to supply oil
under pressure to. one side of the piston 11 and
to connect the other side of the piston to the
sump. Assuming that the piston is forced by the
oll into engagement with the rotating member
68, it will be caused to rotate with the latter and
turn the member 131 in g direction to cause the
pointed member 137 to travel along it and posi-
tion the valve member 38 for supplying oil to
the eylinder 21 so that the latter moves and car-
ries the guide members in g manner to effect a
smooth winding of wire on the core members in
one direction. It will be seen that movement of
the member 137 along the member {31 continues
until the carriage reaches a position where one
of the adjustable abutments 125, {26 engages the’
arm 128 and moves the valve 104 to a position -
for supplying oil through conduit 109 to the pis- -
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ton: Tt and’ foreing the“latter against’ the-rotatt
ingf head:66: The longitudinal movement ‘off the?
pistori’ is'sueh” as to-position the valve: 38 at the’
opposite’ sides: of its- fluid’ passages 2’ sufficient
distahee to-efféct!a rapid movement:of the car-
ridge in the opposite direction until the guide
members direct the wire for turns following each:
othier‘gleng the core toward its other end. The
engagement of the piston 1¢ with the: head” 86"
causes itito rotate in a direction to feed the miem--
per 131 along the member 131 and effect a con-
tinvnoug movement of the carriage for- position-
ing the. guide members to obtaiin g, smooth layer
of wire in the opposite direction. It will-be seen
that: the movement of the- piston between the:
meniber: 68 and the head 68 produces- rapid-
movement of the carriage iri'the obposite’ direc~
tior ag-a new: layer of wire is'started, thus pre-
veriting: the ‘piling ‘up -of turns at the end of the:
spook, The distance of travel by the carriage int’
emch: direction: may be easily adjusted by
changihg the positions-of the abutments 125; 125
The travel of the piston between the membery: 68
and 'the head 65'may be adjusted by rotating the
cap- 140, and the speed of movement -of the car-
ridige while turns are made on the core members
ig-determined by the threads on the member: 31
which: may easily be replaced by another with
thireads of a-different pitch, when desived. When'
thie' required - number of turns have been made,
the’ arnis: of the clock- mechanism engage ths
coritacts (74, 115 and energize the soleroid 189
for positioning the valve 166 to supply oil to con-
duit: 159 and connect conduib 158 to the sump.
Piston  {49-is then moved to the left in Fig. 9
against the stationary member {59, which causes-
the spindle to be quickly stopped.

While there is shown in this application one
formi which my invention may assume in prac-
tice, it will be understood that it may be modi-
fied and embodied in various other forms with-
out’ departing from its spirit or the scope-cf the
appended claims.

Wwhat I claim as new, and desire to secure by
Letters Patent of the United States, is: v

1.- A power mechanism of the reciprocating’
type comprising, in combination, a cylinder, a
piston reciprocably received within said cylinder,
means for supporting said eylinder for longitudi-
nal movement, means for supporting said piston-
in“g fixed position, passage means communicat-
ing’ with said cylinder at opposite sides’ of -said
pisto’n‘, valve means for connecting said passage
means slternatively to a fluid supply and fo ex-
haust for effecting reciprocation of said cylinder
relative to said piston, said valve means coms-
prising &' valve casing fixed for movement with-
said cylinder, 2 valve member movable in oppo-
site-directions from a neutral position and con-
necting said cylinder to said passage means in
o, manner to effect movement of said cylinder in-
the direction in which said valve memper moves,
means for reciprocating said valve member i a
predetermined path and at different speeds in
eaich direction of travel and means responsive’to
a predetermined movement of said cylinder to
control said last mentioned means.

2° A power mechanism of the reciprocating-
tybe comprising, a cylinder, a piston recipro-
cably’ received within said cylinder, means for
supporting said cylinder for longitudinal move-
ment, means for supporting said piston in g fixed
position, passage means communicating with said’
cylindér at opposite sides of said. piston, valve.
means for connecting.said passage means.alter-

natively to: a fluid supply. and' t0° exhaust: for
effécting reciprocation- of said- cylinder: relative:
to: said® piston, said valve means . comprising: a-
valve casing fixed for movement with said-cylin~

5 der, a valve member movable in opposite direc+-

tionsfroni a neutral position and connecting said-
cylinder: to said- passage means in a.manner to:
effect movement of said eylinder in the direction:
iniwhich said valve meéember moves, and means-

107 for reciprocating said. valve member in a-prede-

termined: path and at different speeds - in. each™
direction of travel comprising-a rotatable member:
hgvihg a-threadéd surface, an element fixed: tb-
said. valve member and. engaging: said. threaded-

15° surface; means for rotating. said rotatable merni~"

ber ifi: ofie -direction: and-then in the:othet; aind!
means for moving said rotatable member’ longi~
tudinally- as-it reverses its direction" of rotatioil:

3. A- power mechanism. of- the reciprocatifig:

20’ type comprising, a-cylinder, a piston reciprocably”

received :within said cylinder, means for support=-
ing said cylinder for léngitudinal movement! -
means for supporting-said piston in a-fixed posi-
tion; passage' means communicating with said

25" cylinder- at’ opposite sides of said piston, valve!

means for connecting said passage means alter--
natively- to- a fuid supply and- to exhaust- for
effecting’ reciprocation of said. eylinder relative!
to said piston, said- valve mears comprising &

30 valve casing fixed for movement with said-cylin®

der,  valve member movable in opposite directions:
from: g neutral positien and connecting: said
cyliider to said passage means in a manner to
effect movement of said’cylinder in the direction*

35 in-vwhich said: valve member moves, and means'

for reciproeating said valve member in a‘ prede=-
termined- path and at different speeds- in each’
direction: of travel-comprising-a rotatable mem-
ber having a-threaded surface, an-element fixed

¢0 4o said valve member and engaging said threaded®

surface; a clutch piston- fixed to said rotatable*
member and received in a bore, driving rhem
pers- rotatably received in said bore at” opposite™
sides of said’ cluteh piston, means: for rotating’

45 said driving members in opposite directions; and’

means for conneching the opposife sides of said"
clutch piston alternatively to a fiuid ‘supply -and*
to exhaust for effecting its movement into-en-
gagement with one or the other of ‘said- driving

50 members:

4. A power mechanism- of the reciprocating’
type comprising, a cylinder, a piston reciprocably”
received ‘within said eylinder, means for support--
ing” said cylinder for longifudinal movement;

55 means-for supporting said piston in a fized posi-

tion, passage means communicating with said”
cylinder at opposite sides of said- piston, valve’
means‘_for-fconnecting‘ said passage means alter=
natively to°a- fluid supply and to exhaust’ for-

60 effecting reciprocation of said cylinder relative”

to- said- piston, said valve means comprising” &
valve casing fixed for movement with ‘said eylin-
der, a valve member movable in opposite” direc-
_tions from a neutral position and connecting said’

85 oylinder to said passage means in-a manner to.

effect movement of said cylinder in the direction
in- which said valve member moves, and means-
for reciprocating said valve member in a prede--
termined . path and at different. speeds in-each:
direction -of travel.comprising a rotatable mem-
ber. having-a. threaded surface, an element- fixed-
to said valve-member and engaging said thread-
ed surface; a-clutch-piston fixed 4o said rotatable: ’

75 member- and received in-a bore; rotatable driving:.
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- members at opposite sides of ‘said clutch piston,
“means for rotating said driving members in op-
posite directions, means including a valve mech-
“anism movable from one limiting position to an-
~other for connecting the opposite sides of said
clutch piston alternatively to a fuid supply. and
to exhaust, and spaced abutments movable with
said eylinder and engageable with said last men-
tioned valve mechanism for moving the latter
_between its limiting position.
5.-In a power mechanism for g coil winding
machine, having a spindle having spools mount-
ed thereon, means for rotating said spindle, and
guide means for guiding wire on said spools;
means for reciprocating said guide members in
a manner to cause the wire to he wound on said
spools in smooth continuous layers, said recipro-
cating means comprising relatively reciprocable
cylinder and piston elements, means for con-
hecting one of said elements to said guide mem-
bers, means for supperting the other of said ele-
‘ments in a fixed position, means including a
valve mechanism for connecting the opposite
ends of said cylinder element to 5 fluid. supply
and to exhaust, said valve mechanism including
- & valve element connected for movement with
- said guide members, another valve element mov-
able relative to the first valve element in opposite
-directions from a neutral position for controlling
said fluid supply and exhaust connections, and
means for periedically positioning said last men-
tioned valve element at opposite sides of said
neutral position.
“ 6. The mechanism of claim 5 in which said
valve element positioning - means. comprises g
member having threads formed on its periphery,
& member connected to said last mentioned valve
element and engaging said threads for movement
along the latter, and means for rotating said
threaded member first in one direction and then
in the other to cause said thread engaging mem-
ber to reciproecate in a predetermined path.
7. The mechanism of claim 5 in which said
“valve element positioning means comprises a
member having threads formed on its periphery,
& member cennected to said last mentioned valve
element and engaging said threads for move-
ment along the latter, means for rotating said
threaded member first in one direction and then
in the other to cause said thread engaging mem-
ber to riciprocate in a predetermined path, and
means for moving said threaded member longi-
tudinally as it reverses its direction of rotation.
8. The machine of claim 5 in which said valve
element positioning means comprises a member
having threads formed on its periphery, s mem-
ber connected to said last mentioned valve ele-
ment and engaging said threads for movement
along the latter, a piston fixed to said member
and received in a cylinder bore, rotatable mem-
bers at opposite sides of said piston, means for
rotating said last mentioned members in op-
posite directions, means including a reversible
valve mechanism for connecting said bore at
Opposite sides of said piston to a fluid supply and
to an exhaust, and means for reversing said
last mentioned valve mechanism at the ends of
predetermined intervals.
9. The machine of claim 5 in which said valve
- element positioning means comprises a member
- having threads formed on its periphery, a msm-
-ber connected to said last mentioned valve ele-
men$ and engaging said threads for movement
along the latter, a piston fixed to said threaded
-member and received in a cylinder bore, rotatable
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“ members at opposite sides of said piston, means

for rotating said last mentioned members in op-
posite directions, means including a -reversible
valve mechanism for connecting said bore at op-
posite sides of said piston to a fiuid supply and to
exhaust, and means fixed for movement with
said guide members and operating on predeter-
mined travel of the latter for reversing said last
mentioned valve mechanism, .
10. In a power mechanism for a coil winding -
machine having a spindle having spools mount-
ed thereon, and guide members for guiding wire
on said spools; means for reciprocating said guide
members in a manner to guide the wire-on said
spools in smooth layers as the latter is rotated, .
said reciprocating means comprising a cylinder,
a piston reciprocably received in said cylinder,
means supporting said cylinder. for longitudinal
movement, means. for supporting said piston in
a fixed position, means for connecting said guide
members to said cylinder for movement there-
with, means including a valve mechanism ior
connecting the opposite ends of said cylinder
alternatively to a liquid supply and. to :a-sumbp,
said valve mechanism including a valve -lement
movable in opposite directions from . a neutral
position and controlling the flow of lquid in a
manner to effect movement of said cylinder. in
the direction in which said valve element moves,
means including a member rotatable in opposite
directions for effecting reciprocation of said valve
element, drive members adapted to be connected
selectively in driving relation with said rotatable
mmember, a power unit, and means including a
clutch mechanism for connecting said power unit
in driving relation with said spindle and said
drive members. ; . :
11. In a power mechanism for a coil winding
machine having a spindle having spools mounted
thereon, and guide members for guiding wire on
said spools; means for reciprocating said guide
members in a manner to guide the wire on said
spools in smooth layers as the latter is rotated,
said reciprocating means comprising a cylinder,
a piston reciprocably received in said cylinder,
means supporting said cylinder for longitudinal
movement, means supporting said biston in a
fixed position, means for econnecting said guide
members to said cylinder for movement there-
with, means including 5 valve mechanism for con-
necting the opposite ends of said cylinder alter-
natively to a liquid supply and to 2 sump, said
valve mechanism including g valve element mov-
able in opposite directions from a neutral posi-
tion and controlling the flow of liquid in a man-
ner to effect movement of said cylinder in the di-
rection in which said valve element moves, means
including a member rotatable in opposite direc-
tions for effecting reciprocation of said valve ele-
ment, drive members: adapted to be connected se~
lectively in driving relation with said rotatable
member, means connecting said drive members in
driving relation with said spindle and operating
on rotation of the latter to effect rotation of said
drive members in opposite directions, a power
unit, and means for connecting said spindle selec-:
tively in driven relation with said power unit and
with a braking member. : ) .
12. The mechanism of claim 11 in which ‘said
last mentioned means includes a piston slidably
keyed to said spindle and received in the bore of
a stationary cylinder, a member rotatably re-
ceived in one end of said bore, meéans connecting
said last méhtioned member for rotation by said
Power unit, a braking surface arranged at the op-
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sposite .end of said bore, means: including :a valve
<mechanism ‘for -connecting :said bore.at-opposite
ssides of :said:piston: dlternatively ‘to-a-fluid: supply
-and ito -exhaust :for -effecting movement :0f said

-pistoniinto-engagement with said last:mentioned -

;rotatable member or with said braking surface,
-and ‘means operating .automatically -when said
-gpindle has rotated -a predetermined number of
times for actuating -said ‘last mentioned valve
;mec¢hanism and controlling fluid:flow in a manner
«t0 -move said .piston into -engagement with said
'brakingsurface.

:13."In a power mechanism -for a coil winding
smachine having a spindle:having spools mounted

sthereon, means :for -rotating said :gpindle, -and "

means-for guiding-wire on said spools; means for
sreciprocating :said guiding means in a manner
sto-guide the wire on-said-spools in-smooth layers
-as-the latter-is rotated, said reciprocating means
~eomprising -a -cylinder member -reciprocably re-
ceiving -a -piston member, means for supporting
-one-of -said -members for-reciprocation in a-path
-parallel -to ‘the axis -of ‘said -spindie, -means for
‘supporting ‘the other of said members in a-fixed

~position, means -connecting ‘said guiding means -

+to-the reciprocable-one of said members for move-
~-ment ‘therewith, means 4ncluding a valve mech-
~anism ‘for connecting -the -opposite ends of said
-gylinder -member: alternatively ‘to a lguid supply
-and:to a-sump, said valve mechanism including
a:first valve element supported for movement with
-said ‘guiding ‘means, and a second valve element
-movable in opposite directions from s neutral
sposition and ‘controlling  the flow of liquid rela-

“tive to said cylinder member in a manner to effect’

‘movement of the reciprocable one of said mem-
“bers.in the direction.in which said second valve
_element is .moved, and .means ‘for reciprocating
_said .second valve element in.a predetermined
_path.

-14."The machine of claim 13 in which said last
:mentioned means comprises & rotatable threaded
_member, a member fixed to. said second.valve ele-
sment and. engaging the threads of, said threaded

‘member, rofatable driving members. spaced {rom -

_each other, a member fixed to said threaded mem-
,;her‘and_mova.ble\_longitudma’lly with the latter
‘into dtriven engagement with one or the other of
said driving members, means.for ‘moving said last

‘mentioned . member _selectively into engagement ‘5

with said driving members, and means for rotat-
Jng.said driving members in opposite directions.

“15."The machine of ¢laim 13'in. which said.last
mentioned means comprises a rotatable threaded

-member, a member fixed to_said second.valve ele-:

_ment and engaging_the; threads of said threaded
‘meniber, a_piston reciprocably received in a_bore
‘and fixed "to.said threaded member, rotatable
driving members spaced from each other and lo-

-gated at opposite sides. of said piston for engage--

‘ment by the latter, means for rotating said driv-
“ing members in opposite directions, means in-
-cluding a valve ‘mechanism’for-connecting the op-
uposite,endsofisaid piston alternatively to a liguid
Supply and a sump,
“mechanism- including ‘a-valve element ‘supported
‘in a fixed position, a valve element- movable to
.opposite limiting positions for-reversing the con-
_nections of said piston-to said- liquid supply and
said sump, and means. ‘movable with said-guiding
means .and operating on -predetermined -move-
_ment of the latter for moving said last mentioned
_yalve. element from one limiting gesition to the
vother. .

"16. A ~power “system for -effecting -correlated

-said last mentioned valve”
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.movement -of .a -rotatable -element -and -an -ele-
.ment movable in-a:linear path -comprising:a.:first
.power -unit :for ;rotating :said ‘rotatable- unit, :a

second-power: unit-for reciprocating said:linearly
movable element, a-control element:for-said.sec-
ond:power unit, means responsive to-the-rotation
of said rotatable element: for -actuating-said con-
trol-element, meansresponsive to.a predetermined

.movement -of :said linearly :movable element -for

controlling said last-mentioned-means, and:means
actuated by the rotation of said rotatable element
through 2 predetermined -number -of -revolutions
operable to disconnect said first-power- unit from
said rotatable element after a predetermined

-number -of revelutions of said rotatable -element.

17. A power mechanism -of the ‘reciprocating
type comprising, a cylinder element, 2 piston-ele-
ment-reciprocably received within -said cylinder
element, means for supporting said -elements-for

.relative :movement, passage means communicat-

ing with said cylinder at opposite ends of -said

-piston, valve means for connecting said passage
-means alternately to-a. fluid supply-and to-exhaust
for effecting relative:movement of said elements,

said valve means comprising a valve casing fixed
for movement with one of- said elements,-a-valve
member movable-in opposite directions fromithe
neutral position and connecting said-one -of . said

_elements to said passage means.in-a manner 1o

effect movement of said one of said elements-in
a direction in which said valve member maoves,

.and means for reciprocating the valve member: in

a predetermined path and at different speeds.in
each direction of -fravel.comprising :a -robatable

-member -operable upon :rotation -to :move -said
.valve member, means for rotating said rotafable

member in-one direction-and then-in -the:other,

-and means for moving said rotatable member lon-

gitudinally as it reverses its-direction of rotation.
‘18.-A power system ‘for effecting correlated

_movement of a rotatable element and -an -axially

movable element comprising a first- power unitfor
rotating said rotatable element, means for-axially

-shifting said -rotatable element, a . second:power
.ynit- for reciprocating :said -axially -movable :ele-
“ment, a control element for -said - second - power

unit, means responsive to the -rotary and -axial

‘movement, of said-rotatable element for:actuat-
.ing -said -control element, and means “respon-
sive-to a predetermined movement of said:-axialy

movable element for confrolling said last:men-
tioned means.
19. In a coil winding mechanism having: rotat-

-able spools and guide means for guiding strands

of material onto said spools, a mechanism for-con-~
trolling movement of said guide means to deposit
sair strands -on said-spools in even layers com-
reciprocating said guide

means responsive to.the votation-of said-spools for
moving said control clement, means -responsive
to a predetermined axial movement of said:guide

~means for reversing the direction of movement

of said last mentioned means, mearns for acceler-

-ating said control element at each reversal -of

direction, and means for moving said power unit
in the same direction and velocity as-said control
element.

-20. A -power system for effecting correlated
movement of a rotatable clement and a member
movable in a linear path comprising -means for
rotating said rotatable element in one direction
for -axially shifting
said rotatable elementat each change ‘of direction
uwnit- for-reciprocat-
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ing said member, control means for said power
unit, said control means being operatively asso-
ciated with said rotatable element and movable
both by rotation and axial shifting movement of
said rotatable element,

21, Means for effecting correlated movement
of a rotatable member and reciprocable member,
comprising a rotatable element, means selectively
connecting said rotatable element to said rotat-
able member for rotation therewith in first one
direction and then in the other, a powerunitforre-
ciprocating said reciprocable member, a movable
control element for said power unit, meansrespon-
sive to a predetermined movement of said recip-
rocable member for reversing the direction of ro-~
tation of said rotatable element and simulta-
neously axialy shifting said rotatable element,
means responsive to rotary and axial movement
of said rotary element for moving said control
element, and means for moving said reciproeable
member in the same direction as said control ele~
ment.

CLARENCE JOHNSON.,

5

10

15

20

References Cited in the file of this patent
UNITED STATES PATENTS

Number
1,648,820
1,724 635
1,750,684
1,764,099
1,944 581
1,965,867
2,055,530
2,172,981
2,180,208
2,317,549
2,388,369
2,424 021
2,447,090
2,462,393

Name Date
Phillips oo __ Nov. 8, 1927
Bath ______________ Aug. 13, 1929
Oakley ___________ Mar. 18, 1930
Galloway .___._______ June 17, 1930
Snyder ..__.________ ~Jan, 23, 1934
Vickers .o _______ July 10, 1934
Hallenbeck __._______ Sept. 29, 1936
Maglott .. _______ Sept. 12, 1939
Jaeob . _______ Nov. 14, 1939
Muller et al. .______ Apr, 27, 1943
Shendrick __.__._____ Nov. 6, 1945
Cook . __ July 15, 1947
Pollock e _ Aug. 17, 1948
Haynes .___________ Feb. 22, 1949



