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——— . B —

Lo all whom it may concern:

Be 1t known that we, THoMas Moss and
Wirttran Moss, subjects of the King of
(rreat Britain, residing at Portsmouth, in
the county of Hants, and Wigan, in the
county of ILancaster, respectively, both in
the Kingdom of Kngland, have invented
certain new and useful Improvements in
Fluid - Pressure Apparatus, of which the

following 1s a specification.

This mnvention relates to fluid pressure

- apparatus of the type wherein one or more

19

- pistons 1n their cylinders serve to open and

20

29

30

39

40

45

cylinders are used with pistons which both
reciprocate and oscillate in the cylinders,

said pistons having crank arms rigidly af-

fixed to them, while the movements of the

close 1nlet and outlet orifices communicating
with the cylinders. A device. of this kind
designed for use as an engine or pump s
described for instance in the specification
of Patent Number 950945 granted to the
present applicants on March 1st, 1910.
The present invention has for its object
to provide an 1mproved construction with a
simplified form of inlet and outlet ports,
and also 1mprovements in the design and
arrangement of the apparatus to obtain
balanced pressures and thrusts, and for
other purposes as hereinafter more fully
set forth. | ' .
In the accompanying drawings :—Figures
1, 2 and 3 are sectional views illustrating a

four cylinder mechanism constructed ac-

cording to the ‘Invention; Fig. 1 being a

sectional elevation taken on the line 1—1 of

g, 25 Fig. 2, a sectional plan taken on the
line 2—2 of Fig. 1; and Fig. 3, a cross sec-
tion taken on the line 3—3 of Fig. 1; Figs.
4 and 5 are two sectional elevations at right
angles to one another showing a single-cyl-
inder double-acting apparatus; and Fig. 6
shows a longitudinal section through the
cylinder of Iigs. 4 and 5; Fig. 7 i1s a plan
view lustrating a modification of the four
cylinder apparatus shown in Figs. 1 to 3;
Ig. 8 15 a side elevation; and Fig. 9 is a
cross section of a cylinder constructed ac-

~ cording to this invention; Fig. 10 is a dia-

o0

gl'ilnl ShO:“F"illg t].le fO]_"l“_[l O,f the ]_Z)OI't_S or eIIl“
bayments 1n the piston, the surface of which

latter is shown developed; Figs. 11 and 12

are two views showing a particular applica-

tion of the device according to the present
invention; Fig. 11 being a section on the
llne 11—11 of Fig. 12; and Fig. 12, a sec-
tion on the line 1212 of Fig. 11. .

In the form of apparatus shown in Figs.
1, 2 and 3, the device is illustrated as ar-
ranged to operate as a four-cylinder pump.
There are four vertically arranged cylin-
ders 13 each containing a double acting pis-

embayments in it as hereinafter described
in connection with Fig. 10. Each piston has
a crank arm 15 screwed or otherwise fixed

5o

60

ton 14 which may be hollow ended for in-
stance as shown in Fig. 6, and may have

65

into- the piston at its center part and pass- -

ing out through an opening at the side of
the cylinder through a dish-shaped flange
portion 24 as seen in the plan view, Fig. 2,
and 1 Figs. 8 and 9. 11 are disks or drums
mounted to revolve in a casing 17 which
provides supporting surfaces for the cylin-
drical parts of the drums 16 near their

ends. The casing 17 is made in two parts,

lower and upper as shown, each formed
with or carrying one half of the bearing
surfaces for the end parts of the two drums
16. The two parts of the casing 17 are tied
together at the center by webs 23. The
dish-shaped flange portions 24 of the cyl-
inders are bolted on to the sides of the cas-
ing 17 opposite the ends of each of the
drums 16. In the middle of the circumfer-
ence of each drum 16 1s formed a ring of
projecting worm wheel teeth 18 adapted to
be engaged by worms 19 on a shaft 20 ex-
tending horizontally across the top of the
casing 17. The shaft 20 may pass through

shai
a gland 37 at one end, while 1ts other end
may be formed as at 38 resting in any suit-
able bearing in the casing. The worms 19
are .oppositely threaded, and the worm

‘teeth 18 are cut oppositely so that the

70

79

80

85

20

05

thrusts due to the drive between the worms

and worm wheels of the two drums will
tend to balance one another as these drums
are driven by the worms 19 in opposite di-
rections of rotation. The worms 19 are
preferably double threaded. The lower
half of the casing 17 forms an oil well in

100
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the space marked 25 in Ifig. 1 for supplying
the gear teeth 18 with lubricant. KEach of
the drums 16 1s formed with two cylindrical
apertures parallel with its axis for receiving
sliding blocks 21 shaped as shown 1n Figs.

1 and 2, and having gudgeon pins 22 there-

n ‘lctmﬂ as pivots for the ends of the crank
arms 1q The blocks 21 work 1n the cylin-
drical apertures of the drums 16 from oppo-
site sides or faces. The blocks 21 of course
slide 1n and out of the cylindrical apertures
in the drums 16 as the pistons move up and
down, the positions of the blocks varying as
the anouhrlty of the crank arms 15 relative
to the axis of the drums varies.

It will be noticed that the cylindrical aper-
tures 1n the drums intersect to some extent.
This 1s merely a matter of convenience in
making, and causes no difficulty as the blocks
91 1n adjacent cylindrical apertures never
reach their innermost positions at the same
time, and always remain at a little distance
from one another i the drums. The block
21 shown at the bottom position in the left-
hand drum 16 in Fig. 1 1s that of the left-
hand cylinder at the top of Fig. 2. The
other block in the same drum 1is then of
course the one shown 1n section in Iig. 2 1n
connection with the cylinder at the lefthand
bottom corner of that figure; for the right-
hand drum 1n Ifig. 1 the block 21 shown 1n
section at the topmost position operates in
connection with the cylinder shown at the
bottom righthand part of Fig. 2, while the
block shown in section operates 1n connec-
tion with the remaining cylinder as seen in
that figure.

Assuming that the apparatus is to work
as a hydraulic pump 1t may be eXplamed
that the water enters by orifices 26, Figs. 1
and 3, and reaches a chamber 27 formed in
the base of the lower half of the casing 17.
The chamber 27 extends up the sides of the
casing 17 through narrow spaces 28 as seen
in If1gs. 2 and 3, thus communicating with
the faces or ends of the drums 16. The
water can thus flow from the chamber 27
into all the flanged casings 24 leading to the
cylinders 13. Owing to this construction it
will be seen that the fluid pressure on oppo-
site faces of the drums 16 will be the same,
or practically the same so that there will be
no end thrust due to the fluid on these drums.
The openings through the drums will fur-
ther 1nsure this. The water 1s admitted to
the cylinders through the crank arm open-
ings 1n them and through embayments de-
scribed below with reference to Fig. 10,
passing through the pistons to the ends
thereof, and being expelled through the em-
bavments and through rectangular outlet
openings 29 commumcatmﬂ with pipes 30

which lead to discharge orifices 31.

098,376

In Ifigs. 1 and 2
by-pass valve which 1s adapted to be lifted
by the water pressure 1in the pipes 30 if a
predetermined limit of pressure is exceeded,
thus allowing the water to flow back to the
inlet chamber 27. The by-pass valve 32 1s
spring controlled in the example shown al-
though of course 1t might be weighted. Tt
upper face 33 1s larger in area than the rear

of the valve proper so that the valve will

lift when the pressure on the excess area of
the surface 33 exceeds the downward pres-
sure of the spring or weight. The object of
this by-pass valve "lll“lllﬂ‘unellt 1s to enable
the water fed from the pump to be controlled
at a distance without risk of damaging the
pump or bursting the pipes.

Referring now to Figs. 4, 5 and 6, 1t will
be seen that a single cvhndel pump 1s shown
with a horlzont%l cylinder 13 the arrange-
ment otherwise couespondmo as Tar as pos-
sible with that of IFigs. 1, 2 and 3. The
parts are lettered to cor 1espond, and the only
important difference is that the water is ad-
mitted through a port 26 1n a disk 34 at the
side of the drum 16 opposite from that at
which the flange 24 of the cylinder is at-
tached. The water flows through the space

| left at 35 in the drum 16 in passing from one

side to the other of the drum. The drum is
driven by a worm 19 on the shaft 20 as be-
fore, this shaft being shown as having a
ball thrust bearing at 39 to take the ond
thrust. 40 is a pulleyf by which the worm
shaft 20 is driven. The piston 14 has its
ends hollowed or coned inwardly as seen 1n
Fig. 6, and the cylinder may have corre-
spondmn' inwardly pm]ectmn- ends 41.

The {;Ol]StluCthIl shown 1n Ifig. 7 differs
from that shown in Ifigs. 1, 2 and 3 only in
that there are two Sepu‘lte casings 42 in-
stead of the casing 17 for a pump having
four cylinders 13, “and there is a separ ate
disk similar to 16 for each of the cylinders
13, there being two disks in each of the cas-
mcrs 12. The cdisks are mounted 1n pairs on
shafts 43 carrying worm wheels 44 at the
center, and a longitudinal shaft 45 passing
bene‘lth the worm wheels 44 carries worms
gearing with these wheels. The worms and
worm wheels are oppostitely threaded so as
to avoid end thrust on the shaft 45. The
shait 45 therefore corresponds in its work-
1ng with the shaft 20, IFigs. 1, 2 and 3, and
pr actlcftlly a1l that has been done is to ‘5])]1[
the drums 16 1nto two parts with a separate
worm wheel 44 on the shaft between them,
instead of having the worm teeth 18 on the
center part of the drums as in Figs. 1, 2
and 3.

The manner in which the fluid enters the
cylinders and 1s exhausted therefrom re-
mains to be described. In If1g. 10 i1s shown

, 32 represents a relief or
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the development of a piston surface.
be seen that there are two embayments in
the piston one of which is marked 46, 47,
and the other 48,49. The parts 46 and 48
are the 1inlet portions of the embayments,
and the parts 47 and 49 are the outlet por-
tions. The circle at the center represents
the crank arm 15. The dotted part 50 of
approximately oval shape represents the
form of the opening at the inlet side of the
cylinder 13 through which the crank arm 15
works. The dotted rectangles 51 represent
two halves of the exhaust opening 29 of the
cylinder which opening is rectangular in
shape. The piston 1s solid at the center but
1s hollow at the ends as seen 1n K1g, 6. The
lett-hand end of the part 47 of the upper
embayment in Fig. 10 1s comparatively shal-
low and does not oo through to the interior
of the piston at this end. The right-hand
ends of the parts 46 and 47 of the embay-
ment are however, cut 1 beyond the line
52 (which represents the righthand edge of
the center part of the piston), so that the
parts 46 and 47 communicate with the in-
terior of the righthand end of the
The line 53 51m1hr1y represents the left-
hand end of the center part of the piston,
and 1t will be seen that the parts 48 and 49
of the other embayment open into the left-
The arrow 54
represents the direction in which the crank
arm 15 1s moving at the moment relatively

- to the dotted opening 50. At the instant

30

40

49

60

chosen none of the parts of the embayments
are open either to the inlet or exhaust. Dai-
rectly after the arm 15 has moved a little
however, the curved head 55 of the part 46
of the uppel embayment will pass over the

edge of 50, and will admit fluid through 46

into the 11nhthand end of the plston and
cyhinder. At the same time the lower left-
hand edge of the part 49 of the lower em-
1:.:1Vment will be moving over 51 thus allow-
g the Iiquid from the lefthand end of the
fy]mdel to be expelled through the exhaust
opening. The admission continues until
just before the pin 15 reaches the dotted

position 57 when the curved edge 56 of the
embayment 46 will have just moved out of

the area 50. The part 49 of the lower em-
bayment will also then have just left the
outlet aperture 51. During the return
stroke of the piston the admission and ex-
haust will be reversed, the part 48 admitting
to the lefthand end of the piston and cylin-
der while the part 47 exhaust from the
righthand end. The part 46 1s shown con-
nected to the part 47 by a neck or slot, and
the part 48 is similarly connected to the
part 49. This 1s not essential as this neck

could be closed without altering the work-
The head 55 of the em-

ing of the device.

It will

piston.

3

bayment 46, and the corresponding head 58

of the embayment 48 may be enlarged

slightly if required to give lead in admis-
sion. Also the edge 56 of the embayment
46 and the corresponding edge 59 of the
embayment 48 may be cut back more if re-
quired to gilve an earlier cut-off before the
end of the stroke. The curves 56 and 59
must of course correspond with the curves

of the opening 50 where they move away

from this latter.

I1gs. 11 and 12 show a pump of a type
such as that shown 1 Ifigs. 1 to 3, modified
1m some respects to adapt it to be driven by
an engine of a type such as that forming

the sub]e(,t of our Patent Number 950943
hereinbefore mentioned. The disks 16 are
1 this case formed with spur teeth 61 which
gear together, and each disk also has bevel
teeth formed on it at 62, gearing with bevel
pinions 63 on the lower ends of vertical
shafts' 64. The shafts 64 are attached to
cdisks 65 in which work sliding blocks 66

bearing the pivots 67 for the crank arms.

69 of plsto:n_s 68 working in cylinders 70.
These cylinders may receive steam, com-
pressed air or other fluid under pressure
through 1nlets at 71, the exhaust being
thlmwh outlets at 72. The casing of the
pump 1s extended upward at 73 to carry
the disks 66 and the casting 74 bearing the
cylinders 70. The manner in which the en-
oine pistons 68 operate to drive the disks

65 will be well understood from the specifi-

cation of the former patent above re-

terred to, and it will be evident that the

drive from the disks 65 will be transmitted
throu_,j the pimions 63 and bevel wheels
62 to the disks 16 of the pump. Of course
any other suitable form of engine might be
used to drive the pump, either through the
mechanism shown in Figs. 11 and 12 or
through any other suitable mechanism or
vearing,

With pumps constructed as hereinbefore
described 1t 1s possible to work with water
under pressure irom a suitable source such
as a street hydrant, and to use the pump for

adding to this pressure; the pumps will
therefore be useful ror fire engines and so

torth where 1t 1s desired to increase the
pressure of supply. When the pump is used
for fire engine purposes, with a hose pipe
leading to a nozzle at a distance, the nozzle

65
70
75
80
85
90
95
100 '
105

110

115

may _hmc a stop tap which will enable the -

fireman to control the amount of water from
the nozzle, while 1f the pump is working

fast enough to supply more water the by--

PASS valve 32, K1g. 1, will be opened as be-
fore stated to allow the water to circulate
1in the pump. The pump may therefore be
continuously worked although the supply
taken from it is varying or is even inter-

120
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mittent. A pump made as hereinbefore de-
scribed will occupy very little space in com-
parison with the work which it will do. It
1s possible to run the pump at a compara-
tively high speed because there are no clack
valves or the like which would take time to
move automatically, and would therefore

limit the speed. The pumps may be made

as hereinbefore described with any desired
number of cylinders, and it has been found
experimentally that a pump of this type

will supply slightly more water than would

pe expected from the volume of each cylinder

ments becomes thrown out by its inertia at

the end of each stroke.

It will be evident that the constructions

hereinbefore described are suitable for Awid

pressure engines as well as for pumps. The
heads 55 and 58 of the embayments 46 and
47 could be extended if required to give any
necessary amount of lead, and the parts 47
and 49 could also be cut as desired to vary
the period of opening and closing the ex-
haust. The exhaust apertures 29 need not
necessarily be rectangular as shown and if
they were oval or circular for example the
ends of the exhaust portions 47 and 49 of
the embayments might be shaped to corre-
spond. The parts 47 and 49 might also be
curved 11 required instead of being straight
as shown, the curvature corresponding for
example to the curved path of movement of
a point on the surface of the piston. Of
course 1f the apparatus were used as an en-
gine the pistons would drive the drums 186,
and these would have to be geared in such
a way to a shaft that they could transmit
power thereto. This can be readily done if
required and needs no further description.
The pistons can be packed in any suitable
way as for instance by packing rings 60,
IF1g. 6; or they might have screwed-on ends
containing packing rings. The cylinders
might also have flat ends instead of in-
wardly dished ends 41 in case the apparatus
was to be used as a hquid pump because it 1s
not so important in such cases to expel all
the liquid at each stroke. Ifor a fluid pres-
sure engine however, working with steam
or compressed air, the inwardly dished ends

41 would be needed with hollow ended pis-

tons as shown.

We declare that what we claim is:—

1. In combination, a piston having two
apertures or embayments in its circumfer-
ence communlcating with opposite ends of

- the piston, each embayment having a head

portion connected by a neck to a long rear
portion, an arm projecting from the piston
between the heads of the two embayments, a
cyhinder adapted to receive the piston and
having an aperture through which the said

because apparently the water in the embay-

alternately

098,376

arm works, and having also a second aper-
ture, means operating with the said arm and

causing the piston to move longitudinally

and also to oscillate circumferentially in the
cylinder, the parts being so formed that in
the said movement the head portions of the
embayments alternately become exposed to
the opening in the cylinder through which
the said arm works and the long rear por-
tions of the embayments alternately become
exposed to the second opening in the cylin-
der, means for conveying a fluid to the
opening through which the arm works, and
means for carrying away fluid from the seec-
ond opening in the cylinder.

2. In combination, a piston having a cen-
tral disk portion with a eylindrical portion
extending at each side thereof, and having
two apertures or embayments in the cylin-
drical portion, opening respectively into the
piston at opposite sides of the central disk,
each embayment having a head portion and
a long rear portion, an arm attached to and
projecting from the piston between the two
head portions of the embayments, a cylin-
der adapted to receive the piston and hav-
ing two openings therein through the first
of which the projecting arm works, means
operating with the said arm, whereby the
piston 1s caused to reciprocate longitudi-
nally and at the same time to oscillate cir-
cumierentially n the eylinder, whereby also
the heads of the embayments are brought
under the opening through
which the arm works, while the rear por-

tions of the embayments are brought alter-

nately under the second opening in the eyl-
inder, means for conveying fluid to the
opening 1n the cylinder through which the
arm works, and means for carrying away
fluid from the second opening in the cylin-
der.

3. In combination, four cylinders, a ro-
tating member adjacent to each cylinder,
shaits directly connecting the said rotating
members 1n pairs, worm wheels on said
shafts, a worm shaft, whereby the said
worm wheels are driven, the worms and
worm wheels being cut to rotate simultane-
ously 1n opposite directions for the purpose
of balancing the thrusts thereon one against
the other, a piston in each eylinder and a
projecting arm thereon working through an
aperture in the cylinder, means connecting
the said arm to the rotating member adja-
cent to the cylinder, whereby the piston
15 caused to move longitudinally and to os-
cillate at the same time circumferentially
in 1ts cylinder as the member is rotated, two
embayments in each piston communicating
respectively with the opposite ends thereof,
and having head portions adapted to be ex-
posed alternately at the opening of the cyl-
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inder through which the arm works, and | October 1910, respectively, in the presence
having also rear portions, an outlet on the | of the subscribing witnesses.
cylinder adapted to communicate alter- - THOMAS MOSS.
nately with the rear portions of the em- | WILLIAM MOSS.
5 bayments as the piston moves in the cylin- | Witnesses as to Thomas Moss : -
der, and means for conveying a fluid to the Harvey J. BowersTOCOK,
openings of the cylinders through which CHARLES JACK.
the said arms work. | - Witnesses as to William Moss:
In witness whereof, we have hereunto Wat. Piorce,
10 signed our names this 12th and 10th day of H. WaTtsox.

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