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MECHANISM THEREFOR, 

Clarence Johnson, Orfordville, Wis, assignor, by 
mesne assignments, to Rockwell Manufactur 
ing Company, Pittsburgh, Pa., a corporation of Pennsylvania, 

Application June 11, 1947, Serial No. 753,874 
(C. 242-9) 21 Claims. 

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 ima 
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 a 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 
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 spool, there Will be a . 
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 in 
proved means for actuating a valve mechanism 
controlling the Supply of fluid to a cylinder con 
taining a reciprocable piston, Other objects will 
appear in the course of the following descrip 
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 a 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 enlarged sectional view of a valve 
mechanism taken on the plane of the line 5-5 of Fig. 4. 

Fig. 6 is an enlarged sectional view of another 
valve mechanism, taken on the plane of the line 
6-6 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 Fig. 1, it will be noted that I have 
shown my invention incorporated in a coil wind 
ing machine generally designated . This ma 
chine comprises a 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 6 to a pulley 7 mount 
ed. On a shaft 8 which is connected by a clutch 
mechanism 9, shortly to be described more in 
detail, to the spindle 2. It 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 fo, about which layers of wire 
are to be wound from reels f supported by pro 
jecting arms 2. 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 3 to the spool upon which it is to be wound. 
The guide members are fixed to a rod 4 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 f 6 comprises a guide block 

8 supported within the housing 5, as shown in 
Fig. 1, and having a carriage 9 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 
a 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 26 
which extends through an opening in the head 
22 and is attached by a nut 27, to a member 
28 fixed to the guide block 8. Attached to the 
cylinder head 22, as by welding, is a member 30 
which is adapted to be connected to the rod f4 
for transmitting motion to the latter. It , will 
be noted that a supply of fiuid 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 & car 
rying the wire guides 3 will be caused to move 
longitudinally by reason of its connection to the 
member 30. 

For controlling the Supply of fluid to the cyl 
inder there is provided a valve mechanism, gen 
erally designated 32, including a casing 33 fixed 
to the carriage 9 for movement thereWith. Ar 
ranged within the casing, as shown in Fig. 5, is 
a valve sleeve .345 reciprocably receiving piston. 
like valve. portions 35, 36 and 37. formed... on a 
valve member 38. The valve portions, 35, 3 co 
operate with annnular grooves 43, 4? in the valve. 
sleeve for controlling communication between 
the latter and passage means. 42 and 43 leading. 
to a sump, shown in Fig. 1. The valve portion 
36. Cooperates with an annular groove ... for 
controlling communication between the sleeve 
and a 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 5 which are connected by Conduits 
52 and 53, as shown in Fig. 2, to opposite ends 
of the cylinder 2. The ends of the valve men 
ber 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 Walve-relative to 
the casing. 
When the arm. 54: is actuated to move the 

valve portions 35, 36, 37 to the right in Fig. 2, a 
liquid, such as oil, is delivered by the pump 
through passage means 45 and past the left-hand 
edge of the valve portion 36 to the valve sleeve 
where it enters the passage 59 and is carried by 
the conduit 52 to the cylinder 2 at the right 
hand side of the piston. 25. The opposite end 
of the cylinder is connected through the conduit 
53, the valve sleeve, the annular groove , and 
the passage means. A3 to the Sump. The oil 'Sup 
plied to the cylinder acts to move the latter to 
the right and, since the cylinder, the carriage 
9 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 35, 38 and 3 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 
a movement of the cylinder, the carriage, and . 
the valve casing in the opposite direction. 
The mechanism 55 for actuating... the arm 54 

comprises a cylindrical shaped member 56 rotat 
ably received within a bore 5 formed in the 
block 8. An annular member 58 is attached to. 
the block by screws 59 and cooperates with a . 
flange 60 on the member 56, for holding the 
latter against longitudinal movement in the 
bore 57. Formed in the member 56 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 
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4 
bore 63 and is keyed at 70 to the member 56 
for rotation therewith. Arranged within the 
bore 63 between the head 66 and the member 
68 is a piston having a piston rod 72 extend 
ing through the sleeve member 68. The adjacent 
ends of the head 66 and the member 68; are pro 
vided with friction surfaces 73, as shown in Fig. 
3, and the piston is adapted to be moved into 
engagement With one or the other of these Sur 
faces. A ball bearing 74 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 75, and 

connected to a portion 76 of the member 56 pro 
Fixed 

to the spindle 2 of the coil winding machine, 
as shown in Figs. 1 and 8, is a gear 9 meshing 
With a gear 88 on a shaft 8 rotatably supported 
by the housing 5. Another gear 83 fixed to the 
shaft 8 f, Fig. 2, meshes with the gear 75 and 
With a gear 84 on the shaft.85. rotatably: Sup 
ported by the block 8. Another gear 86 fixed: 
to the shaft 35 meshes with the gear : t: Will 
be seen that the shaft 64 and its head: 66. Will: 
be rotated in one direction through the gears, 
79, 89, shaft 8d, and gears 83, 75, while the mem. 
ber 56 and the member 63 keyed thereto are 
rotated in the opposite direction through the: 
gears 79, 89, shaft 8, gears 83, 84, shaft. 85, 
and gears 86, 7. The gearing is designed so as: 
to rotate the shaft 64 and the member 56: at 
the same speeds. The piston is driven either: 
With the shaft. 54 or the member 56 depending: 
upon its engagement. With the head: 66 or the 
member 68. 
For moving the piston into engagement with 

the head 65 or the member 68 there are provided: 
ports S0 and 9 opening through the member, 56 
into the bore 63 at opposite sides of the piston 7 : 
and these ports are connected selectively to a liqui, 
luid Supply or to a Sump by a valve mechanism, , 
generally designated 92. To prevent any trap 
ping of liquid between the piston 7 and the end: 
Surfaces of the head 66 and the member 56, there: 

- are provided grooves. 93 and 94 in these surfaces? 
as shown in Figs. 2 and 3. It will be noted also 
that communication is always provided between. 
the piston and the ports 90,9 through the grooves. 
93, 94 and annular grooves 96 in the head 66 and 
the member 58 So that operation of the pistonis. 
aSSured. 
The valve mechanism 92 comprises, as shown in 

Figs. 2 and 6, a housing 3 connected to the block. 
f8 and containing a valve sleeve? of in which pis 
tor, like portions f2 and 23 of a waive member: 
04 are reciprocably, received. Opening through 
the valve housing and the sleeve Gi are passage. 
means S6 and 0 which are connected by cons : 
duits 8 and 99 to the ports 3i), 9 opening into' 
the bore. 63. The valve portions' f2 and 103: are 
arranged to cover the openings of the passage 
means 6 and 07 when the valve member 64 is: 
in its mid-position. Reduced portions and i. 
of the valve member extend through the ends of 
the valve housing and 'provide abutments 4. 
Which limit sliding movements of the valve: to 
positions in which its portions 82 and iO3, are at: 
One side or the other of the passage: Ineans: Si: 
and 0. Conmunicating with the interior of the 
Valve sleeve at its midportion is a passage means 
5 which is connected by a conduit. 6:to the: 

discharge side of the oil pump 46. Opening into. 
the valve sleeve near its ends are passage means 
8 and 9 which are connected by conduits:f 20: 

and 2 to the oilSump. ; 
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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 
5 is connected through the passage means fo 

and the conduit 08 to the bore 63 at the left 
hand side of the piston in Fig. 2. The oppo 
Site Side of the piston is connected through the 
conduit G9, passage means (, valve sleeve fo, 
passage means 9, and conduit 2 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 4 is moved into en 
gagement with the opposite end of the valve hous 
ing, the Supply passage 5 is connected through 
the passage. T and the conduit 9 to the right 
hand side of the piston 7 While the left-hand 
side of the piston is connected through the con 
duit O8 and the valve sleeve to the conduit 20 
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 25 and 26 threaded into bosses 27 
formed on the movable carriage 9. An arm 28 
fixed to the reduced portion if of the valve mem 
ber is adapted to be engaged by the ScreWS 25 
and 26 for effecting longitudinal movement of 
the valve member. 
Mounted on a reduced portion f3 of the piston 

rod 72, as shown in Figs. 2 and 7, is a sleeve 
shaped member 3 which is clanped between a 
shoulder 32 on the rod and a washer 33 by a 
nut 34 threaded on the end of the rod. Forned 
on the member 3 are threads 36, Which are 
adapted to be engaged by a pointed member 31 
carried by the arm 54. As the member 3 is ro 
tated, the pointed member 3 follows along the 
threads 36 and causes the arm 54 to move and 
position the valve member 38 within the sleeve 
34. When the piston 7 is moved between the 
head 66 and the member 68, the member 3 is 
moved longitudinally and carries the pointed 
member 37 with it to effect an adjustment of 
the valve member 38. The space provided be 
tween the head 66 and the member 68 may be 
adjusted by a cap 49 threaded on the cylindrical 
member 56 and engaging the member 68 for posi 
tioning the latter. As the cap is threaded on to 
the member 58, 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 men 
ber 68. If oil is then supplied to the piston 7 
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 45 supported by any 
Suitable means Within the housing 5 and having 
a bore 46 in which an enlarged head portion f 47 
on the shaft 8 is rotatably received. The spindle 
2 extends into the casing to a point adjacent the 
head portion and has a pistOn 49 slideably keyed 
thereon for movement into engagement With 
either the head portion fA or a braking member 
59 fixed to the casing. Passages 5 and 52 
open through the casing at opposite sides of the 
piston and communicate with annular grooves 
f53 and 54 which are connected by grooves 55 
and 56 with spaces at the ends of the piston. 
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The passages 5i and 52 are connected through , 
conduits 58, 59 and a valve mechanism f 60 to . . 
either a Supply conduit 6 or to exhaust conduits 
62, 63, the supply conduit being connected 
through a valve 64, Fig. 1, to the pump 46, and 
the exhaust conduits communicating with the Sunlp. 

The valve mechanism 60 is shown herein as Comprising Valve pistons 65 and 66 slideably 
received in a valve bore 67 and connected to a 
plunger 68 of a Solenoid 69. When the sole 
noid is energized, the valve pistons are moved to 
the positions shown in Fig. 9 for connecting con 
duits 58 and 59 respectively to the exhaust 
conduit 63 and the supply conduit t6. On de 
energizing the Solenoid, the valve pistons move 
to positions connecting conduits 58 to the sup 
ply conduit and connecting conduit 59 to the 
exhaust conduit 62. The winding of the sole 
noid is connected at its ends to conductors 7 f, 
12 leading to adjustable contacts 74, 75 of a 

clock mechanism f6 driven by suitable means, 
not shown, from the spindle 2. The clock mech 
anism is provided with two arms 78, 79 piv 
otally Supported on a common axis and driven 
SO that one of the arms swings through 360° for . 
a predetermined number of turns 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 
number of turns of the spindle has been com 
pleted. A Source of power, such as a battery 80, 
energizes the Solenoid through the arms 78, 79 
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 0 on the 
Spindle and adjusting the arms of the clock 
mechanism to their zero positions. The solenoid 
is deemergized at this time, and the valve pis 
tons are in positions connecting conduit 58 to 
Supply and conduit 59 to the sump. The valve 
64 may then be opened to supply oil through 

conduit 58 to the piston 49 for moving it 
against the head 4 driven by the motor 4. The 
Spindle is then caused to rotate, and by reason . 
of the gear 79 on the Spindle meshing with the 
gear 80 on the shaft 8 f, 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 3 for starting 
turns at One end of the core members. The valve 
04 is positioned by the carriage to supply oil. 

under preSSure to one Side of the pistOn 7 and 
to connect the other side of the piston to the 
Sump. Assuming that the piston is forced by the 
oil into engagement with the rotating member 
68, it will be caused to rotate with the latter and 
turn the member 3 in a direction to cause the 
pointed member 37 to travel along it and posi 
tion the valve member 38 for supplying oil to 
the cylinder 2. So that the latter moves and car 
ries the guide members in a manner to effect a 
smooth winding of wire on the core members in 
One direction. It Will be seen that movement of 
the member 37 along the member 3 continues 
until the carriage reaches a position where one 
of the adjustable abutments 25, 26 engages the 
arm f 28 and moves the valve 104 to a position 
for supplying oil through conduit 09 to the pis 
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ton Ti and forcing the latter against the rotate 
ing head 66. The longitudinal movement of the 
piston is such as to position the valve 38 at the 
opposite sides of its fluid passages a sufficient 
distance to effect a rapid movement; cf the car 
riage in the opposite direction until the guide 
members direct the Wire for turns following each 
other along the core toward its other end. The 
engagement of the piston, with the head 66: 
causes it to rotate in a direction to feed the men 
ber 37 along the member 3 and effect a con 
tinuous movement of the carriage for position 
ing the guide members to obtain a Smooth layer 
of wire in the opposite direction. It will be seen 
that the movement of the piston between the 
member 68 and the head 66 produces, rapid 
movement of the carriage in the opposite: direc 
tion as a new, layer of wire is started, thus pre 
venting: the piling up of turns at the end of the 
spool. The distance of travel by the carriage iri 
each direction may be easily adjusted by 
changing the positions of the abutments f25; 26: . 
The travel of the piston between the member: 65. 
and the head 66 may be adjusted by rotating the 
cap 40, and the speed of movement of the car 
riage while turns are made on the core members 
is determined by the threads on the member 3 
which may easily be replaced by another with 
threads of a different pitch, when desired. When 
the required number of turns have been inade, 
the arms of the clock mechanism engage the 
contacts 14, 75 and energize the solenoid 89. 
for positioning the valve 66 to supply oil to con 
duit. 59, and connect conduit 58 to the Sump. 
Piston. 49 is then moved to the left in Fig. 9 
against the stationary member 50, which causes. 
the spindle to be quickly stopped. 
While there is shown in this application One 

form, 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 of the 
appended claims. 
What I claim as new, and desire to secure by 

Letters Patent of the United States, is: 
1. A power mechanism of the reciprocating 

type comprising, in combination, a cylinder, a 
piston reciprocably received within said cylinder, 
means for supporting said cylinder for longitudi 
nal movement, means for supporting Said piston 
in a fixed position, passage means communicat 
ing with said cylinder at opposite sides of said 
piston, valve means for connecting said passage 
means alternatively to a fuid supply and to ex 
haust for effecting reciprocation of said cylinder 
relative to said piston, said valve means con 
prising a valve casing fixed for movement with 
said cylinder, a valve member movable in oppo 
site directions from a neutral position and con 
necting said cylinder to said passage means in 
a manner to effect movement of Said cylinder in 
the direction in which said valve member moves, 
means for reciprocating said Valve member in a 
predetermined path and at different Speeds in 
each 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. 
type comprising, a cylinder, a piston recipro 
cably received within said cylinder, means for 
supporting said cylinder for longitudinal nove 
ment, means for supporting said piston in a fixed 
position, passage means communicating with said 
cylinder at opposite sides of Said, piston, valve 
means for connecting said passage means...alter 
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8 
natively to a fluid supply and to exhaust: for 
effecting reciprocation of Said cylinder relative: 
to said piston, said valve means, comprising a 
valve casing fixed for movement with said cylini 
der, a valve member movable in opposite direct.' 
tions from a neutral position and connecting. Said, 
cylinder to said passage means in a manner t0. 
effect movement of said cylinder in the direction 
ini which said valve member noves, and means: 
for reciprocating said. Valve member in a prede 
termined path and at different. Speeds. in each. 
direction of travel comprising a rotatable member 
having a threaded surface, an element fixed to: 
Said. Walve member and engaging : Said, threaded. 
surface, means for rotating. said rotatable meni 
ber in one direction and then in the other, and 
means for moving Said rotatable member longis' 
tudinally as it reverses its direction of rotation. 

3. A power mechanism of the reciprocating: 
type comprising, a cylinder, a piston reciprocably 
received within said cylinder, means for support 
ing said cylinder for longitudinal movement; 
meaas for Supporting said piston in a fixed posi 
tion, passage; means communicating with said: 
cylinder at opposite sides of said piston, valve' 
means for connecting. Said passage means alter 
natively to a fluid Supply and to exhaust. for 
effecting reciprocation of said cylinder relative: 
to Said piston, said - valve means comprising a 
valve casing fixed-for movement with said -cyline 
der, a valve member movable in opposite directions& 
from a neutral position and connecting. said 
cylinder to Said passage means in a manner to 
effect movement of said cylinder in the directioni 
in which Said valve member moves, and means 
for reciprocating said valve member in a predes 
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 threaded 
Surface, a clutch piston fixed to said rotatable 
member and received in a bore, driving men's 
bers rotatably received in said bore at opposite. 
Sides of Said clutch piston, means for rotating: 
Said-driving members in opposite directions, and 
means for connecting the opposite 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 
members. 

4. A power mechanisin of the reciprocating 
type comprising, a cylinder, a piston reciprocably 
received within said cylinder, means for support 
ing said cylinder for longitudinal movement; 
means for supporting said piston in a fixed posi 
tion, passage means communicating with said 
cylinder at opposite sides of said piston, valve 
means for connecting said passage means alter." 
natively to a fluid supply and to exhaust for 
effecting reciprocation of said cylinder relative' 
to said piston, said valve means comprising a 
valve casing fixed for movement with said cyline 
der, a valve member movable in opposite direc 
tions from a neutral position and connecting said 
cylinder 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-r 
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 to said rotatable: 
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 fluid supply, and 
to exhaust, and Spaced abutments movable with 
Said cylinder and engageable with said last men 
tioned valve mechanism for moving the latter 
between its limiting position. 

5. In a power mechanism for a 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 be wound on said 
Spools in Smooth continuous layers, said recipro 
cating means comprising relatively reciprocable 
cylinder and piston elements, means for con 
necting one of said elements to said guide mem 
bers, means for supporting 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 a fluid supply 
and to exhaust, said valve mechanism including 
a 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 periodically 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 a 
member having threads formed on its periphery, 
a 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 reciprocate 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, 
a member connected 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 inachine of claim 5 in which said valve 
element positioning means comprises a member 
having threads formed on its periphery, a 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 mem 
ber connected to said last mentioned valve ele 
ment and engaging Said threads for movement 
along the latter, a piston fixed to said threaded 
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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 fluid 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 for 
connecting the opposite ends of said cylinder 
alternatively to a liquid supply and to a sump, 
said valve mechanism including a valve element 
movable in opposite directions from a neutral 
position and controlling the flow of liquid 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 
member, a power unit, and means including a 
clutch mechanism for connecting said power unit 
in driving relation with said spindle and said 
drive merbers, 

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 
inenbers 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 piston in a 
fixed position, means for connecting said guide 
members to said cylinder for movement there 
with, means including a valve mechanism for con 
necting the opposite ends of said cylinder alter 
natively to a liquid Supply and to a Sump, Said 
valve mechanism including a 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, means connecting 
said last méhtioned member for rotation by said 

member and received in a cylinder bore, rotatable 75 power unit, a braking surface arranged at the op 
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posite end of said bore, means including; a valve 
"mechanism for connecting; said bore at opposite 
isides of Said piston: alternatively to:a::fluid supply 
* and to , exhaust for effecting movement of said 
!piston into engagement with said last: mentioned 
irotatable member or with said braking surface, 
and means Operating -automatically when said 
"spindle has rotated a predetermined number of 
times for actuating said last mentioned valve 
ymechanism and controlling.fluid-flow in a manner 
"to move said piston into engagement with said 
braking Surface. 

fi3. In a power mechanism for a coil winding 
-machinehaving a spindle: having spools mounted 
thereon, means for rotating said spindle, and 
means for guiding-wire on said spools; means for 
reciprocating said guiding means in a manner 
to guide the wire on said spools in Smooth layers 
“as the latter is rotated, said reciprocating means 
i 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 spindle, 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 
mentitherewith, means including a valve mech 
'anism for connecting the opposite ends of said 
cylinder member, alternatively to a liquid 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 a neutral 
position and controlling the flow of liquid rela 
tive to said cylinder member in a manner to effect 
movement of the reciprocable one of said men 
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 
amentioned means comprises a rotatable threaded 
member, a member fixed to said second valve ele 
iment, and engaging the threads of said threaded 
member, rotatable driving members spaced from : 
each other, a member fixed to said threaded mem 
ber, and movable longitudinally with the latter 
into driven engagement With one or the other of 
said driving members, means for moving said last 
mentioned member selectively into engagement : 
with said driving members, and means' for rotat 
ing. said driving members in opposite directions. 

5. The machine of claim. 13 in which said.last 
mentioned means comprises a rotatable threaded 
member, a member fixed to said second-valve ele- ::5 
ment and engaging the threads of said threaded 
member, a piston reciprocably received in abore 
and fixed to said threaded member, rotatable 
driving members spaced from each other and lo 
cated 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 mechanisinforconnecting the op 
posite ends of said piston alternatively to a liquid 
supply and a sump, said last mentioned valve 
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 latterfor moving said last mentioned 

-valve. element from one limiting psition to the 
other. 
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imOYement of a "rotatable element and an ele 
.nent movable in a linear, path comprising: a first 
power unit for rotating said rotatable unit, a 
second-power unit for reciprocating said:linearly 
nowable element, a control element: for said Sec 
Ond power unit, means responsive to the rotation 
of Said rotatable element for actuating Said con 
trol-elenaent, means responsive to a predetermined 
innovement of said linearly movable element for 
Controlling Said lastmentioned, means, and means 
actuated by the rotation of Said rotatable element 
through a predetermined number of revolutions 
operable to disconnect said first power unit from 
Said rotatable element after a predetermined 
number of revolutions of said rotatable element. 

17. A power mechanism of the reciprocating 
type comprising, a cylinder element, a pistonelle 
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 lineans for connecting said passage 
means alternately to a fluid supply and to exhaust 
for effecting relative: movement of said elements, 
Said waive means comprising a valve casing fixed 
for movement With one of Said elements, a valve 
member movable in opposite directions from the 
neutral position and connecting said one of said 
elements to Said passage means in a manner to 
effect novelinent of Said one of said elements in 
a direction in which said valve member moves, 

- and means for reciprocating the valve member in 
a predetermined path and at different speeds in 
each direction of travel comprising a rotatable 
menber Operable upon rotation to move said 
valve member, -means for rotating said rotatable 
member in one direction and then in the other, 
and neanS for moving Said rotatable member on 
gitudinally as it reverses its direction of rotation. 

18. A power system for effecting correlated 
novement of a rotatable element and an axially 
movable element comprising a first power unitifor 
rotating said rotatable element, means for axially 
"shifting said rotatable element, a second power 
: unit 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 axially 
nowable element for controlling 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 
prising a power unit for reciprocating Said guide 
means, a control element for said power unit, 
means responsive to the rotation of said:Spools for 
moving said control element, means responsive 
to a predetermined axial movement of said: guide 

- means for reversing the direction of movement 
of said last mentioned means, means for acceler 
sating 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 element and a member 
movable in a linear path comprising means for 
rotating said rotatable element in one direction 
and then in the other, means for axially shifting 
said rotatable element at each change of direction 

16. A power system for effecting correlated 75 of rotation thereof, 'a power unit 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 power unit for re 
ciprocating said reciprocable member, a movable 
control element for said power unit, means respOn 
sive to a predetermined movement of said recip 
rocable member for reversing the direction of ro 
tation of said rotatable element and simulta 
neously axially 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 reciprocable 
member in the same direction as Said control ele 
ment. 

CLARENCE JONSON. 
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