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UNITED STATES 

WALTER PAYTON, OF 

PATENT OFFICE. 

RICHMOND, ENGLAND. 
FLUID-PRESSURE MOTOR. . 

SECIFICATION forming part of Letters Patent No. 684,713, dated October 15, 1901. 
Application filed February 12, 1901, Serial No. 47,030, (No model.) 

To al ? II ?? it, ??y c?????: 
Be it known that I, WALTER PAYTON, engi 

neer, a subject of the King of Great Britain, re 
siding at 138 Sheen road, Richmond, county of 
Surrey, England, have invented certain new 
and useful Improvements Relating to Fluid 
Pressure Motors, of which the following is a specification. 
This invention relates to fluid-pressure mo 

tors of the kind in which a plurality of work 
ing cylinders are arranged around and have 
their pistons connected to a rotary shaft or 
spindle that may be counected to a drill, 
screw-tap, realmer, milling or other tool, or 
may be employed for any other purposes for 
which the said motor may be suitable. 

It is the chief object of this invention to 
provide a portable motor which shall be ex 

45 

tremely compact and powerful in proportion 
to its Weight and dimensions, which shall be 
well adapted for various purposes for which 
it may be employed, and in which the speed 
of the shaft or spindle can be increased or 
decreased without altering the speed of the pistoms. 
According to my invention I employ for 

Working cylinders arranged with their longi 
tudinal axes in a horizontal plane in rectangu 
lar form around a, central vertically-disposed 
rotary valve controlling the admission and 
exhaust of the motive fluid to and from the 
said cylinders, each cylinder being provided 
with a piston and piston-rod connected to its 
own crank-shaft, said crank-shafts being situ 
ated at the four corners of the rectangle and 
gearing with a central Wheel or pinion con 
nected to the driving-axle. This arrangement 
of the cylinders in rectangular form enables 
me to provide the body of the apparatus with 
detachable doors or covers at its four corners, 
so that the bearings of the crank-shafts can 
be readily inspected or replaced when nec 
essary and the interior of the cylinders also 
be conveniently got at. The aforesaid valve 
is made cylindrical and fitted within a liner 
provided with four ports communicating with 
said cylinders by suitable passages. The 
Valve is formed with three equidistant pas 
Sages or ports communicating with a cham 
ber located within the body of the apparatus 
and constantly supplied with motive fluid 
from any suitable source. The said valve 

has also three outlet passages or ports which 
are always in communication with the atmos 
phere, and by this arrangement of the inlet 
ports the pressure of the motive fluid is 
equally distributed in the valve and main 
tains it in lateral equilibrium. The valve is 
rotated in the liner by means of the afore 
said central wheel or pinion at a speed of 

i one-third that of the crank-shafts. This 
speed is necessary in order to enable the pas 
sages in the valve as they pass the ports in 
the liner to successively admit the motive 
fluid to and exhaust it from the four cylin 
ders. 
To enable the direction of motion of the 

motor to be reversed, the aforesaid central 
valve may have a toothed wheel or circular 
rack on its upper end, which meshes with a 
toothed wheel or pinion, the axis of which 
is provided with a thumb-piece for the pur 
pose of turning it, and thereby giving a ro 
tary motion to the valve independently of 
the aforesaid central wheel, or the thumb 
piece may be provided with a crank that en 
gages with a socket in the valve for the pur 
pose of turning it, as aforesaid. 
The tool or shaft (as the case may be) which 

the motor is intended to drive may be con 
nected, by means of a suitable coupling-piece, 
to the driving-axle carrying the aforesaid 
gear-wheel, and any thrust upon the axle may 
be received by a convenient ball-bearing. In 
terchangeable gear-wheels of varying speeds 
may be inserted between the said central 
gear-wheel and the tool or shaft, whereby the 
speed of the said tool or shaft may be in 
creased or decreased, as desired, without 
changing the speed of the aforesaid pistons. 

In order that my invention may be clearly 
understood and readily carried into effect, I 
will proceed to describe the same more fully 
with reference to the accompanying drawings, 
in which-- - 

Figure 1 is a sectional plan of a motor con- . 
structed according to my invention. Figs. 2 
and 3 are sectional elevations on the lines 11 
and 22, respectively. Fig. 4 is a plan of Fig. 
3. Fig. 5 is a plan of the gear-case shown in 
Figs. 2 and 3. Figs. 6 and Sare opposite end 
views, and Fig. 7 an elevation, of the coup 
ling-piece. Fig. 9 is a plan, and Fig. 10 an 
under side view, of the rotary valve. Figs. 11 
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and 12 are respectively a sectional elevation equidistant outlet passages or ports b3 bº, 
and an under side view of a modified con 
struction of the motor. 
In all the figures like letters of reference in 

dicate similar parts. 
a C are the working cylinders. 
b is the central rotary valve. 
c care the pistons. 
d d are toothed pinions mounted on the 

crank-shafts c, and e is the central toothed 
wheel, with which said pinions gear. 
The motor illustrated in the drawings is in 

tended for use with a drilling or other tool 
and is provided with four working cylinders 
located in one plane, with their longitudinal 
axes parallel with the opposite sides of a 
rectangle. The said cylinders are mounted 
in a body or casing a', which is divided into 
two horizontal chambers Ct. a, the upper 
chamber a being in constant communication 
with the source of supply of the motive fluid 
through the opening a', Figs. 3 and 11, and 
the lower chamber a being open to the at 
mosphere through the ports or openings a? a. 
The arrangement of the cylinders in the form 
of a rectangle, as above stated, has the advan 
tage over a radial or other arrangement in 
that it permits the use of a fourth cylinder 
without having to increase the bulk of the 
motor, and it enables simpler and nore ac 
cessible connections to be made between the 
pistons and the cranks. Each of the pistons 
c has pivoted to it a piston-rod c', which is 
connected with a crank con the crank-shaft 
c, each of these crank-shafts carrying, as be 
fore stated, the toothed pinion d. The said 
crank-shafts rotate in bearings c', formed of 
separate blocks, which are interposed in the 
body or casing of the motor in such a mam 
ner that they may be readily removed and 
replaced when required by detaching the 
doors a. 
The aforesaid toothed pinions did gear with 

the central toothed wheele, the diameter of 
which relatively to the diameter of the said 
pinions is as three to one. 
The doors or covers act are bolted or oth 

erwise secured to the body or casing a to pro 
tect the pistons and gearing from dust and 
can readily be removed to permit the pistons 
or gearing to be examined and for the inser 
tion of new bearings, as above stated, with 
out taking to pieces the other parts of the 
lmOtOr. 
The aforesaid central rotary valvel is made 

cylindrical and is fitted within a liner f, se 
cured in the body of the motor, the said liner 
being formed with four equidistant portsff", 
Fig. 1, that communicate by passages ff. 
with the inner ends of the cylinders a. The 
said valve is formed with three equidistant 
ports or passages b'l', that communicate with 
the motive fluid in the chamber a by means 
of the passages l° U', formed in a toothed 
wheel i*, hereinafter referred to, whicl is se 
cured to the upper end of said rotary valve. 
The said valve has also formed in it three 

opening into a central passageb, which is in 
constant communication with the atmosphere 
through the ports act. 
The valve b is rotated in the liner by means 

of projections gg, fixed upon the wheel e and 
engaging with projections h h, formed at the 
lower end of the valve. By rotating this valve 
at a speed of one-third of the speed of the 
cranks it is operated in a manner to supply 
motive fluid successively to each of the cyl 
inders and to exhaust the spent fluid therea 
from, so that the pistons are reciprocated in 
the required manner. The inlet-passages of 
the valve may have lap given to them in the 
usual manner for the purpose of using the 
motive fluid expansively. 
The direction of revolution of the motor 

shaft may be reversed by turning the central 
valve or advancing it a short distance inde 
pendently of the wheele, a sufficient amount 
of play being left between the projections g 
and the projectionsh for this purpose, as will 
be seen on reference to Fig. 10. To enable 
the valve to be readily turned, the external 
thumb-piece i, Fig. 3, is provided, said thumb 
piece carrying a toothed pinion i', gearing 
with the aforesaid toothed wheel iº on the rol 
tary valve. The incoming motive fluid presses 
the said valve firmly against its seat a, there 
by preventing leakage past the valve to the 
outlet-ports, and the fluid is allowed to enter 
a chamber a, formed in the motor-casing at 
the lower end of the valve, from which cham 
berit passes upwardly to the ports in the liner; 
thus insuring a regular supply of motive fluid 
to the cylinders. 

i, Fig. 2, is a spring interposed between the 
rotary valve or its toothed wheel and the 
upper cover of the motor-casing in order to 
prevent the said valve leaving its seat when 
the motor is not working and from becoming 
dislodged when the motor is moved from one 
place to another. 

Instead of rotating the valve by means of 
gear. Wheels, as above described, the thumb 
piece i may be provided with a crank i', which 
enters a recess or socket i in the upper end 
of the valve and by which the valve may be 
rotated independently of the central wheel 
to reverse the motor, as a foresaid. 
1 is a gear-wheel connected to the axle e' of 

the toothed wheel e by means of a coupling 
piecei', the upper end of which engages with 
the said axle approximately formed to receive 
it, and the lower end of said coupling-piece 
is adapted to turn loosely in a socket in the 
end of a shaft or spindle le. The said wheel 
f gears with and imparts rotary motion to a 
toothed pinion j', which is also provided with 
a coupling-piece f, the upper end of which 
turns loosely in a socket in the casing of the 
motor, and its lower end engages with a rec 
tangular socket in the upper end of a shaft 
f", carrying a pinioni, that gears with a pin 
ion k' on the aforesaid shaft or spindlele, said 
shaft or spindle k being formed with a socket 
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to receive the tool o or other piece to be of a pinion on each crank-shaft, of a central 
driven by the motor. 

lc is a ball-bearing to receive any thrust 
that may be put on the gearing by the tool. 
The gear-wheels i and j', which may be of 

any desired ratio to one another, are made 
interchangeable, so that by inverting and 
transferring them in order that the wheel f 
may be in the place of the wheel i, and vice 
versa, a different ratio of speed between the 
axle e' and the shaft k can be obtained. To 
enable the said wheels to be changed without 
interfering with the other parts of the motor, 
the part a? of the casing a, in which the said 
wheels are mounted, is made detachable from 
the body of the motor by means of thumb 
screws a ca, Fig. 2. If, however, it is de 
sired to drive the shaft k direct from the axle 
e', the gear-wheels may be replaced by the 
coupling-piece illustrated in Figs. 6, 7, and 
8, which comprises a pin having a rectangu 
lar upper end it and formed with a feather 
f, which is adapted to enter a key way formed 
in the interior of the said driving-shaft k, the 
gear-wheelsi and j operating in this instance 
in a similar manner to that already described 
With reference to the previous arrangement, 
the wheels i and k, however, being unneces 
sary in this case. 
In Fig. 2 the motor is shown provided with 

a hand feed-screw l and center bearing, so 
that it may be connected to an ordinary drill 
post and adjusted to the work. 

Fig. 3 shows the motor provided with a 
socket m, by means of which it may be con 
nected to the radial arm m' of a drill-post. 

Fig. 11 shows the motor provided with a 
handle to enable it to be used without a drill 
post. In this view also the shaft k, carrying 
the tool, is shown eccentric with respect to the 
shaft e' and is rotated by means of the coup 
ling-piecei, the lower end of the coupling 
piecei' in this case turning in a socket in the 
casing. 
Although I have shown the motor applied 

for driving cutting or similar tools, I wish it 
to be understood that I do not intend to limit 
myself to its use for that purpose, as it may 
equally well be employed for any other pur 
poses to which it is applicable. 
What I claim, and desire to secure by Let 

ters Patent, is-on 
1. In a fluid-pressure motor, the combina 

tion of four working cylinders arranged in 
the form of a rectangle with their longitudi 
mal axes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with ports for controlling the 
inlet and outlet of the fluid to and from the 
cylinders, of a piston and piston-rod in each 
cylinder, of vertically-arranged crank-shafts 
situated one at each corner of the rectangle, 

wheel with which said pinions directly gear, 
of a driving-axle connected to said central 
wheel, of means for connecting said rotary 
valve to said central wheel, and of means for 
reversing said rotary valve, substantially as 
and for the purpose specified. 

2. In a fluid-pressure motor, the combina 
tion of four working cylinders arranged in 
the form of a rectangle with their longitudi 
nal axes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with three inlet and three out 
let ports, of a liner in which said valve works, 
said liner being provided with ports equal in 
number to the working cylinders and commu 
nicating there with, of a piston and piston-rod 
in each cylinder of vertically-arranged crank 
shafts situated one at each corner of the rec 
tangle, of detachable covers at each of said 
corners for enabling the bearings of the crank 
shafts and the interior of the cylinders to be 
inspected or repaired, of a pinion on each 
crank-shaft, of a central wheel gearing di 
rectly with said pinions and being three times 
their diameter, of a driving-axle connected to 
said central wheel, of means for connecting 
said rotary valve to said central wheel, and 
of means for reversing said rotary valve, sub 
stantially as and for the purpose specified. 

3. In a fluid-pressure motor, the combina 
tion of four working cylinders arranged in 
the form of a rectangle with their longitudi 
nal axes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with three inlet and outlet ports, 
of a liner in which said valve works, said liner 
being provided with ports equal in number 
to the Working cylinders and communicating 
there with, of a piston and piston-rod in each 
cylinder, of vertically-arranged crank-shafts 
situated one at each corner of the rectangle, 
of detachable covers at each of said corners, 
of a pinion on each crank-shaft, of a central 
wheel located in the lower compartment of 
the casing and gearing directly with said pin 
ions and being three times their diameter, of 
a driving-axle connected to said central wheel, 
of projections on the central wheel and the ro 
tary valve loosely engaging with each other, 
and of means for imparting an independent 
forward or backward angular movement to 
said valve in accordance with the direction 
the motor is to be driven, substantially as de 
scribed, 

4. In a fluid-pressure motor, the combina 
tion of four working cylinders arranged in 
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the form of a rectangle with their longitudi 
nal axes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with three inlet and outlet ports, 
of a liner in which said valve works, said 
liner being provided with ports equal in num 
ber to the Working cylinders and communi 
cating there with, of a piston and piston-rod 
in each cylinder, of Vertically-arranged crank 
shafts situated one at each corner of the rec 
tangle, of detachable covers at each of said 
corners, of a pinion on each crank-shaft, of a 
central wheel located in the lower compart 
ment of the casing and gearing directly with 
said pinions and being three times their diam 
eter, of projections on the central wheel and 
the rotary valve loosely engaging with each 
other, of means for imparting an independ 
ent forward or backward angular movement 
to said Valve in accordance with the direc 
tion the motor is to be driven, of a driving 
axle connected to said central wheel and of a 
detachable coupling - piece connecting said 
axle with the axle to be driven, substantially 
as described. 

5. In a fluid-pressure motor, the combina 
tion of four Working cylinders arranged in 
the form of a rectangle with their longitudi 
nal aXes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with three inlet and outletports, 
of a liner in which said valve works said 
liner being provided With ports equal in num 
ber to the working cylinders and communi 
cating there with, of a piston and piston-rod 
in each cylinder, of vertically-arranged crank 
shafts situated one at each corner of the rec 
tangle, of detachable covers at each of said 
corners, of a pinion on each crank-shaft, of a 
central wheel located in the lower compart 
ment of the casing and gearing directly with 
said pinions and being three times their diam 
eter, of projections on the central wheel and 
the rotary Valve loosely engaging with each 
other, of means for imparting an independ 
ent forward or backward angular movement 
to said valve in accordance with the direction 
the motor is to be driven, of a driving-axle 
connected to said central wheel, of a detach 
able coupling-piece provided with a gear 
wheel and located between said axle and the 
axle to be driven, and of speed-gearing inter 
posed between said gear-wheel and the axle 
to be driven, substantially as described. 

6. In a fluid-pressure motor, the combina 
tion of four Working cylinders arranged in 
the form of a rectangle with their longitudi 
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| nal axes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with three inlet and outlet 
ports, of a liner in which said valve works, 
said liner being provided with ports equal in 
number to the working cylinders and commu 
nicating there with, of a piston and piston-rod 
in each cylinder, of vertically-arranged crank 
shafts situated one at each corner of the rec 
tangle, of detachable covers at each of said 
corners, of a pinion on each crank-shaft, of 
a central wheel located in the lower compart 
ment of the casing and gearing directly with 
said pinions and being three times their di 
a meter, of projections on the central wheel 
and the rotary valve loosely engaging with 
each other, of means for imparting an inde 
pendent forward or backward angular move 
ment to said valve in accordance with the di 
rection the motor is to be driven, of a driv 
ing-axle connected to said central wheel, of 
a detachable coupling-piece located between 
said axle and the axle to be driven, of a ball 
bearing for said driven axle which bearing 
forms part of a piece detachably connected 
with the casing of the motor, of a toothed 
Wheel carried by said coupling-piece, of a 
toothed pinion carried by a second detachable 
coupling-piece, of a shaft mounted in the 
aforesaid detachable part and adapted to be 
rotated by the last-mentioned coupling-piece, 
both of the said coupling-pieces being inter 
changeable for varying the speed, of a toothed 
wheel on said shaft gearing with a toothed 
wheel on the axle to be driven, and of means 
for enabling a tool to be connected with said 
driven axle, substantially as described. 

7. In a fluid-pressure motor, the combina 
tion of four working cylinders arranged in 
the form of a rectangle with their longitudi 
nal axes in a horizontal plane, of a casing in 
closing said cylinders and divided by them 
into two horizontal compartments, the upper 
one of which is open to the fluid-pressure and 
the lower one to the atmosphere, of a verti 
cally-disposed cylindrical rotary valve situ 
ated centrally with regard to said cylinders 
and provided with three inlet and outlet 
ports, of a liner in which said valve works, 
said liner being provided with ports equal in 
number to the working cylinders and com 
municating there with, of a piston and piston 
rod in each cylinder, of vertically-arranged 
crank-shafts situated one at each corner of 
the rectangle, of detachable covers at each of 
said corners, of a pinion on each crank-shaft, 
of a central wheel located in the lower com 
partment of the casing and gearing directly 
with said pinions and being three times their 
diameter, of projections on the central wheel 
and the rotary valve loosely engaging with 
each other, of means for imparting an inde 
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pendent forward or back Ward angular move- piece and said gearing, and of means for 
ment to said valve in accordance with the di- readily connecting and disconnecting said 
rection the motor is to be driven, of a driv- casing, substantially as described. 
ing-axle connected to said central wheel, of In testimony whereof I have here unto set 

5 a detachable coupling-piece provided with a my hand, in presence of two subscribing wit- 15 
gear-wheel and located between said axle and nesses, this 30th day of January, 1901. 
the axle to be driven, of detachable and in- WALTER PAYTON. 
terchangeable speed-gearing interposed be- Witnesses: 
tween the said gear-wheel and said axle to be THOS. C. WARTH, 

Io driven, of a casing carrying said coupling- WM. J. DOW. 


