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UNITED STATES PATENT OFFICE. 
KAR.L. K. SCHULZ, OF CHICAGO, ILLINOIS. 

WATER-VOTOR. 

1,059,079. Specification of Letters Patent, 

Application filed May 23, 1912. Serial No. 699,221. 

To all whom, it may concern. 
Be it known that I, KARL K. ScHULZ, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful Improvement in Water-Motors, of 
which the following is a specification. 
My invention relates to fluid actuated. 

motors and in the form here selected for 
illustration, is particularly adapted for os 
cillatory water motors, designed to operate 
Washing machines. 
The objects of my invention are first, to 

provide full stroke mechanism for insuring 
full and proper action of the controlling 
valve; second, to provide means for absorb 
ing the shock which might be otherwise in 
cident to the movement of the valve; third, 
to provide means for lubricating the motor 
piston, and fourth, to provide various details 
of construction whereby the manufacture 
may be simplified and the motor rendered 
efficient and durable. - 

I obtain my objects by the mechanism 
illustrated in the accompanying drawings, 
in which 

Figure 1 is a sectional assembly view 
taken on a plane passing through the axes 
of the main shaft, and valve shaft as indi 
cated by the line 1-1, Fig. 2. Fig. 2 is a 
plan view of the parts shown in Fig. 1. Fig. 
3 is a plan Section taken on the line 3-3, 
Fig. 1. Fig. 4 is a vertical section of the 
valve and valve casing on the line 4-4, 
Fig. 3. Fig. 5 is a vertical Section on the 
line 5–5. Fig. 3. Fig. 6 is a vertical section 
On the line 6-6, Figs. 3 and 5. Fig. 7 is a 
plan section of the valve operating mecha 
nism, taken on the line 7-7, Fig. 1. Fig. 8 
is similar to Fig. 7, but shows the parts in 
changed position. Fig. 9 is a vertical Sec 
tion of the full stroke mechanism for oper 
ating the controlling valve. The plane of 
section is on the line 9–9, Figs. 1 and 7. 
Fig. 10 is similar to Fig. 9, but shows the 
parts in changed position. The plane of 
section is indicated by the line 10-10, Fig. 
8. Fig. 11 is a perspective view of the cage 
which comprises the chief elements of the 
full stroke mechanism. Fig. 12 is a per 
spective view of the detent which is one of 
the parts of the full stroke mechanism. 
Figs. 13 and 14 are perspective views of 
parts of the full stroke mechanism. Fig. 15 
is a sectional detail on the line 15-15, Fig. 
9, and shows the shock absorber and the ar 
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rester for the cage parts. Fig. 16 is a plan 
Section showing the valve changed from the 
position shown in Fig. 3. The plane of sec 
tion is indicated by the line 3-3, Fig. 1. 

Similar numerals refer to similar parts 
throughout the several views. 
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According to the present design, the main 
shaft 1 is hollow and has a post 2, 3 secured 
thereto, said post being adopted for the 
usual dolly. (Not shown.) Shaft 1 passes 

65 

through a gland 4, into the piston chamber . . 
5 which is circular and contains the oscil 
latory piston 6. The construction of this 
piston forms one of the important features 
of my mechanism, and is best shown in Figs. 
3, 5 and 6. 

70 

The center core of the piston consists of 
an arm 7 which extends radially from shaft 
1 and has a longitudinal duct 8 communi 
cating with vertical ducts 9, as best shown 

75 

in Fig. 5. Two washers 10, back up to said . . 
arm, as best shown in Fig. 6, the upper and 
lower edges bending over to form flanges 
which contact the top and bottom of the pis 
ton chamber. The washers are preferably 
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formed of leather and are held in position 
by plates 11 which are riveted or otherwise 
fastened to arm 7. It will be obvious that 
by forcing grease into the hollow shaft it 
will enter the ducts 8 and 9 and pass to the 
edges of the piston and prevent the Water 
from leaking past it. The grease is con 
tained in the shaft and in a cup 13 screw 
ing into the top of the piston chamber and 
closed by a screw cap 12. After the cavi 
ties are filled, a turn or two on cap 12 will 
inject enough grease into ducts 8 and 9 to 
keep them filled. 
The shaft is rotated by the piston, which 

in the present instance swings through an 
arc of about 180 degrees, being limited by 
the two stationary stops 15, shown in Fig. 3. 
The piston is actuated by introducing the 
actuating fluid first on one side of the pis 
ton and then on the other. The admission 
and exhaust of the fluid is controlled by a 
valve 17 mounted in valve casing 18. Said 
casing has an inlet port 19, Supplied through 
the duct 20, and an outlet 21 drained by duct 
22. Valve casing 18 is also provided with 
two ports 23 and 24. The valve has a cen 
tral partition 25 and the parts are so con 
structed and arranged that when the valve 
Occupies one position, for example as shown 
in Fig. 3, Water Will be introduced on one 
side of the piston and be permitted to escape 
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from the opposite side thereof; and when 
the valve is rotated 90 degrees to the posi 
tion shown in Fig. 16, the flow of water will 
be reversed and cause the piston to travel in 
the opposite direction. 
The controlling valve is operated by a 

valve shaft 30, which passes through glands 
31 screwing into the top and bottom of the 
casing as best shown in Figs. 1 and 4. The 
upper end is journaled in a suitable bearing 
32, carried by a bracket 33 supported on top 
of the piston chamber. The lower end of 
the valve shaft is also furnished with a 
bearing which consists chiefly of the casing 
35, secured to the bottom of the piston cham 
ber and provided with a ball bearing 36, as 
best shown in Fig. 1. 

I will now describe the full stroke mecha 
mism and the apparatus whereby the valve 
shaft 30 is operated. At the lower end of 
the valve shaft is fastened a pinion 40 which 
meshes with a rack 41 formed at the edge 
of a part 42, as best shown in Fig. 14. This 
element 42 and its companion 43, shown in 
perspective in Fig. 13, and assembled in 
Fig.11, form two of the chief elements of 
the full stroke mechanism and when assem 
bled somewhat resemble a cage in which a 
helical compression spring 44 is inclosed. 
This cage fits within the housing 45 secured 
to the casing 35, as best shown in Fig. 1. 
Both the elements 42 and 43 are independ 
ently 
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slidable in the housing and element 
43 has a rack 46 which meshes with a pin 
ion 47. Pinion 47 is fastened to a jack 
shaft 48 journaled in the housing 45. A 
spur gear 49 is fastened to shaft 48 outside 
of the housing and meshes with a pinion 50 
fastened to the post 2. It will be clear that 
when said post and the pinion 50 rotates 
back and forth they will impart correspond 
ing rotary movement to shaft 48 and cause 
a rectilinear reciprocatory movement of the 
cage element 43. The movement of part 
43 is transmitted to part 42 through the 
agency of the spring 44 in the following 
manner: A rod 55 passes longitudinally 
through the center of the spring and is sup 
ported at the ends by two lugs 56 which 
project up from the part 43 and are pref 
erably formed integral therewith. Loosely 
mounted upon the rod at the ends of the 
spring are two end plates 57, 58. Thus the 
end plates are free to slide along the rod 
55, but are normally held in contact with 
the lugs 56. The upper cage part 42 which 
fits over the lower part 43 is provided at the 
ends with fingers 60 and 61 which are lo 
cated far enough apart to loosely straddle 
the lugs 56 without engaging them. The 
fingers 60 engage the outer surface of the 
plate 57 and the fingers 61 engage the Outer 
surface of the plate 58. Hence the two 
cage parts are capable of sliding independ 
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to the rod 55 and the upper part 42 is nor 
mally held by spring 44 in central position 
with the plates 57 and 58 in contact with 
the lugs 56. In this position the ends of the 
cage parts substantially register with each 
other. Thus relative movement of the two 
cage parts is possible, but is opposed by the 
force of the spring. 
The reciprocatory movement of the lower 

cage part is approximately uniform and cor 
responds with the movement of shaft 1. The 
movement of the upper cage part, however, 
is intermittent, being temporarily detained 
at each end of its stroke by a detent 65, 
shown in perspective in Fig. 12, and also 
in Figs. 7 and 8. Said detent is provided 
with lugs 66 adapted to enter the slots 67 
and 68 in the back of part 42. Said detent 
fits slidingly within the guide socket 70, 
formed in the back of housing 45. It is 
constantly urged forward by a spring 71; 
and by reference to Figs. 1, 7 and 8, it will 
be apparent that when the detent is forward, 
in acting position, as shown in the drawings, 
it will hold the upper cage part against 
movement. Said detent is automatically re 
pressed, that is, forced backward to non-act 
ing position, by cams 75 formed on the back 
of the lower cage part. As one of these cams 
comes along it engages the nearest bevel 
76 on the detent and forces the latter back, 
thus releasing the upper cage part and per 
mitting the spring 44 to quickly move the 
Said upper cage part forward to the end of 
its stroke where the lugs 66 of the detent 
will again enter one of the slots in the back 
of said upper cage part. This forward 
movement of the upper cage part and rack 
41 drives the pinion 40 and causes the latter 
to reverse the position of the controlling 
valve and hence reverse the travel of the 
main piston. The action of the controlling 
valve is thus intermittent as it should be, 
and retains one position until it should be 
reversed whereupon it quickly reverses its 
position, and in each instance makes a full 
movement, that is, a full quarter turn. 
I will now describe the shock absorbing 

and brake mechanism of the full stroke 
mechanism: As above indicated, the move 
ment of the upper cage part 42 tends to be 
rapid on account of its sudden release. The 
shock incident to its arrest is lessened by 
arresters 80 at each end of the housing 45, 
as best shown in Figs. 9, 10 and 15. These 
arresters fit into sockets S1 at the rear end 
where they are cushioned by small compres 
sion springs 82. Cams 83 are formed at each 
end of part 42 and these slip under the ar 
resters and force the latter back against the 
pressure of the springs 84. Said springs 84 
encircle small guide pins 85 and hold the 
arresters normally in close contact with the 
back of the housing. Obviously, the cams 83 

65 ently of each other in a direction parallel striking the arresters will be retarded there 
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by and relieve the shock which would other 
wise occur. The parts just mentioned per 
form another function in serving to pre 
vent rebound of the upper cage part. For 
this purpose the forward ends of the ar 
resters are hook shaped and are adapted to 
slip over and releasably engage ridges 86 
formed on the front of the cams 83. The 
relation of these parts is best shown in Figs. 
9 and 10. 
In operation, when the main piston is 

traveling in a clockwise direction with the 
Valve in the position shown in Fig. 3, a 
rotary movement will be imparted to the 
gear wheels 50, 49 and 47 and will cause the 
lower cage part to move forward until the 
tripping cams 75 repress the detent 65 and 
release the upper cage part 42. Thereupon 
the upper cage part, acting under the in 
fluence of the main spring 44, travels for 
ward and reverses the controlling valve 17. 
This reverses the direction of travel of the 
main piston, and a similar action takes place 
at the end of its movement. 

It will be understood that the design of 
the motor may be considerably varied with 
out departing from the spirit of the inven 
tion. For example: the shock absorbing 
mechanism might be entirely dispensed with 
Without rendering the apparatus inopera 
tive. Again, the form of bearing for the 
valve shaft may be altered to suit conditions. 
Other changes may suggest themselves to 
those skilled in the art. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is: 

1. In a fluid actuated motor, a piston 
chamber, a piston therein having an inter 
nal duct leading to the contact edge of the 
piston, a hollow rotary shaft to which said 
piston is fastened, the duct in the shaft com 
municating with the duct in the piston, and 
a stationary lubricant receptacle in com 
munication with the duct in the shaft for 
Supplying lubricant thereto. 

2. In a fluid actuated motor, a piston 
chamber, a piston therein having an inter 
nal duct leading to the contact edge of the 
piston, a hollow rotary shaft to which said 
piston is fastened, the duct in the shaft 
communicating with the duct in the piston, 
and a chambered screw cap for containing 
lubricant and forcing it as required into said 
ducts. 

3. In a fluid actuated motor, a piston 
chamber, a rotary hollow shaft, a piston 
secured to said shaft and working in said 
piston chamber, said shaft and said piston 
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having an internal duct leading from the 
end of the shaft to the friction edge of the 
piston and a Screw cap. Screwing onto said 
piston chamber in position to communicate 
with the end of the duct in the shaft. 

4. In a fluid actuated motor, in combina 

3. 

tion, Oscillating motor and valve shafts, a 
jack shaft geared to the motor shaft and a 
full stroke mechanism comprising a first 
part geared to the jack shaft, a second part 
geared to the valve shaft, a detent for hold 
ing said second part at the end of its stroke, 
a spring interposed between said first and 
second parts, and means for automatically 
repressing said detent when the motor shaft 
has reached the end of its throw. 

5. In a fluid actuated motor, the combina 
tion with the main and valve shafts having an 
Oscillating motion, of a full stroke mecha 
nism for the valve shaft, said mechanism comprising a first part sliding rectilinearly 
in synchronism with the main shaft, a spring 
strained by said first part, a second part of 
the full stroke mechanism actuated by said 
spring and adapted to actuate the valveshaft, 
a detent for temporarily arresting said sec 
ond part, and means on said first part for re 
leasing the second part from said detent. 

6. In a fluid actuated motor, the combina 
tion with the main and valve shafts having 
an oscillating motion, the piston actuating 
the main shaft and the casing for said pis 
ton, of a full stroke mechanism for the valve 
shaft, said mechanism comprising a first 
part actuated by the piston, a spring strained. 
by said first part, a second part of the full 
stroke mechanism actuated by said spring 
and articulately connected to the valve shaft 
for operating it, a detent for temporarily ar 
resting said second part, and means on said 
first part for releasing the second part from 
said detent. - 

7. In a fluid actuated motor, the combina 
tion with the main and valve shafts having 
an oscillating motion, the piston actuating 
the main shaft and the casing for the piston, 
of a full stroke mechanism for the valve 
shaft, said mechanism comprising a first 
part moving in synchronism with the main 
shaft and separate therefrom and from the 
piston, a spring strained by said first part, 
a second part of the full stroke mechanism 
actuated by said spring and adapted to ac 
tulate the valve shaft, a detent for tempo 
rarily arresting said second part, and means 
actuated by said first part for rendering 
the detent non active. 

8. In a fluid actuated motor, the combina 
tion with the main and valve shafts having 
an oscillating motion, of a full stroke mech 
anism for the valve shaft, said mechanism 
comprising a first part moving in synchro 
nism with the main shaft, a spring strained 
by said first part, a second part of the full 
stroke mechanism actuated by said spring 
and adapted to actuate the valve shaft, a 
detent for temporarily arresting said second 
part, and two oppositely faced cams on said 
first part adapted to engage and repress 
said detent for releasing said second part 
and permitting it to operate the valve shaft 
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when the motor shaft has completed a move 
ment in either direction. 

9. In a fluid actuated motor, the combi 
nation of an oscillating piston, a piston 
chamber, a main shaft fastened to said pis 
ton, a valve for controlling the actuating 
fluid, and connections between said shaft and 
valve for actuating the latter said connec 
tions comprising a first element adapted to 
reciprocate in a straight line and moved by 
and in synchronism with the shaft, a spring 
strained by said first element, a second ele 
ment actuated by said spring and connected 
to the valve for operating it, and a detent 
adapted to temporarily detain said second 
element and adapted to be repressed by said 
first element. 

10. In a fluid actuated motor, the combi 
nation of an oscillating piston, a piston 
chamber, a main shaft fastened to said pis 
ton, a valve for controlling the actuating 
fluid, and connections between said shaft 
and valve for actuating the latter, said con 
nections comprising two sliding cage parts 
inclosing a spring, the first cage part being 
in positive gear connection with the shaft 
and the second cage part being in positive 
gear connection with the valve, and the 
Spring being adapted to be strained by the 
first and to operate the second of said cage 
parts, the second cage part having two slots, 
a Spring urged detent adapted to enter first 
one and then the other of said slots to hold 
the Second cage element temporarily at the 
end of its stroke, and cams on the first cage 
part for forcing the detent out of the slots 
to thereby release the second cage part. 

11. In a fluid actuated motor, the combi 
nation with the motor shaft of an oscillating 
Valve, a sliding reciprocating element, 
toothed gears connecting said sliding ele 
ment with said shaft, a spring adapted to 
actuate said sliding element, a detent for 
temporarily holding said sliding element, 
means actuated by the motor shaft for 
straining Said spring and subsequently re 
pressing said detent whereby said sliding 
element is suddenly released and shot for 
Ward under the action of Said spring, and 
means for gently arresting said sliding ele 
ment. 

12. In a fluid actuated motor, the combi 
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nation with the motor shaft, of an oscillating 
valve, a sliding reciprocating element in gear 
connection therewith, a spring adapted to 
actuate said sliding element, a detent for 
temporarily holding said sliding element, 
means actuated by the motor shaft for 
straining said spring and subsequently re 
pressing said detent whereby said sliding 
element is suddenly released and shot for 
ward under the action of said spring, said 
sliding element having a cam thereon, a 
plate in position to be struck by said cam, 
and a spring for yieldingly holding said 
plate in position. 

13. In a fluid actuated motor, the combi 
nation with the motor shaft of an oscillating 
valve, a sliding reciprocating element in 
gear connection therewith, a spring adapted 
to actuate Said sliding element, a detent for 
temporarily holding said sliding element, 
means actuated by the motor shaft for 
straining said spring and subsequently re 
pressing said detent whereby said sliding 
element is suddenly released and shot for 
Ward under the action of said spring, said 
sliding element having a cam thereon, an 
arresting plate in position to be struck by 
said cam and transversely arranged springs 
adapted to yieldingly hold said arresting 
plate in position. 

14. In a fluid actuated motor, an oscillat 
ing valve, a sliding element for operating 
the same, a spring for actuating said sliding 
element, a reciprocating motor shaft, con 
nections whereby said spring is strained in 
synchronism with said shaft, a detent for 
temporarily holding said sliding element, 
means operated by said connections for re 
pressing said detent to suddenly release said 
sliding element, said sliding element hav 
ing a ridge formed thereon, and a spring 
pressed hook for engaging said ridge at the 
end of the movement thereof for prevent 
ing rebound of said sliding element. 

In Witness whereof, I have hereunto sub 
scribed my name in the presence of two Wit 
eSSGS, 

KARI, K. SCHULZ. 
Witnesses: 

How ARD M. Cox, 
MAX S. ROSENZWEIG. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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