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UNITED STATES PATENT OFFICE. 
ARTHUR AUGUSTUS BROOKS, OF ASHTON-UPON-MERSEY, ENGLAND. 

FIUID-OPERATING IVIECHANISINI, 

1,013, 2. 

To all whom it may concern: 
Be it known that I, ARTHUR AUGUSTUS 

BROOKs, a subject of the King of Great 
Britain, residing at Ashton-upon-Mersey, in 
the county of Chester, England, have in 
vented a new and useful Fluid-Operating 
Mechanism, of which the following is a 
specification. 

This invention relates to engines or pumps 
having annular piston chambers. 
The improved engine is characterized by 

the piston chambers intersecting one an 
other at diametrically opposite points. Each 
chamber has a separate piston, and one pis 
ton forms an abutment for another, that is 
to say-in a prime mover, having two pis 
ton chambers the piston of either chamber 
is impelled by the pressure acting between 
its end and one side of the piston of the 
other chamber, which crosses its path be 
hind and thereby divides the chamber with 
a continuously moving abutment. The pis 
tons are operatively connected to the engine 
shaft, preferably by toothed gearing. The 
admission and discharge may be carried out 
with a suitable valve arrangement such as 
by ports uncovered by the pistons or by 
tappet or by independent slide valves, or 
by a combination of such valves. 
In the drawings attached hereunto, an en 

gine made in accordance with my invention 
is illustrated in two forms. 

Figures 1 to 9 refer to an engine designed 
for a working fluid under constant pres 
sure such as steam or compressed air. It is 
provided with a controlling and reversing 
valve, and also a cut off valve. 

Reference Will first be made to Figs. 1 to 
9. Fig. 1 represents a longitudinal section 
of the engine ind Fig. 2 a cross section 
through the casing along line 22 of Fig. 1. 
Fig. 3 represents a plan of the pistons shown 
in Fig. 2; Figs. 4 and 5 diagrammatic views 
of the positions of the pistons and the valve 
ports. Fig. 5A represents a plan of the ends 
of the pistons when in contact. Figs. 6 and 
7 represent two views of the pistons in side 
and end elevations respectively; Fig. 8, the 
gearing between the pistons and the motor 
shaft in elevation, and Fig. 9, a plan of the 
cut off valve. 
The casing or body of the engine may be 

conveniently built up in four segments of a 
sphere 1, 2, 3 and 4, Fig. 1. These are 
formed with flanges 5 which are faced up 
to make a pressure tight joint, the flanges 
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being clamped together with bolts and nuts 
or Studs not shown in the drawing, in the 
known Way. The ends of the casing or body 
are recessed and fitted with flanged covers 6 
and 7 having bosses 8 and 9 which form the 
bearings for the power shaft 10. The end 
of the latter in the boss 9 is provided with 
a thrust bearing and this is represented by 
the hardened steel block 11, a screw 12 be 
ing provided for adjustment. The body or 
casing is shown with a base part 13 for bolt 
ing to a foundation. 

In the body or casing are formed two an 
nular chambers 16 and 17 preferably of the 
Sectional form shown. These chambers are 
conveniently machined by reason of the body 
or casing being made in separate sections 
mechanically fixed together so that the joint, 
lies in the central plane of each chamber. 
The chambers in this example being of the 
same diameter and having a common center 
18, intersect one another in two places that 
is to say upon opposite sides diametrically. 
One piston is employed in each chamber 

and each is one hundred and eighty degrees 
in length. The pistons are represented by 
20 and 21, see also Figs. 6 and 7 which show 
a piston in side and end elevations. Each 
end of the pistons is beveled desirably at an 
angle of forty five degrees and the pistons 
being one hundred and eighty degrees in 
length, each comes in contact with the other 
every half revolution of the piston in its 
chamber, the beveled faces 22 being then in 
rubbing contact, see Fig. 5^, for approxi 
mately fifteen degrees with a piston of the 
proportions illustrated. The pistons being 
long, that is to say half the circumference 
of the annular chamber in length, and a 
good sliding fit, no packing of any kind is 
generally required. Along the outer edges 
of each piston on the flat sides are cut racks 
23 suitable for a bevel gear wheel fixed on 
the power shaft to engage with. Two bevel 
gear wheels 24 and 25 are fixed on the power 
shaft 10 and are inclosed in the recessed part 
of the casing by the covers 6 and 7. The re 
cessed parts are cut through into each cham 
ber as seen at 26 Fig. 2, the rims of the bevel 
wheels 24 and 25 projecting through the 
openings so formed, so as to engage with the 
racks of the pistons. Each piston in making 
one revolution in its chamber engages al 
ternately with the upper part of one bevel 
wheel and the lower part of the other one, 
so that during one half of a revolution it 
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drives the power shaft through one bevel 
wheel and during the other half revolution 
it drives through the other bevel wheel. 
The bevel wheels are made as large as pos 

5 sible, that is to say the pistons are engaged 
thereby at approximately their largest di 
ameter and the teeth of the gears are long 
so that each piston can engage one bevel 
wheel before being quite out of gear with 

10 the other. In Fig. 8 a plan of the pistons 
and the bevel gearing alone is shown, the 
two pistons 20 and 21 being in engagement 
with the bevel wheel 25. 
The working fluid is directed into and out 

15 of the annular chambers and the direction of 
irotation of the power shaft is, controlled, in 
the following way:-First, a stop and re 
versing valve 30 Fig. 1 shown in spigot 
form, consists of a taper shell formed with 

20 two cavities 31 and 32. From the cavity. 31 
is led the exhaust pipe 33. The inlet pas 
sage for the working fluid is indicated at A 
and passes to the outside of the casing where 
it is joined up to the Supply pipe. There is 

25 an exhaust port 35 in the side of the cavity 
31, and an inlet port 36 in the opposite side 
of the cavity 32. The bottom of the cavity 
32 of the valve 30 is open and comes oppo 
site to a cavity 37 in the body into which the 

30 passage. A runs. The working fluid thus 
passes first into the cavity 37 and then into 
that 32 of the valve. From the valve, the 
working fluid is led along the passage B to 
a rotating valve portion 38 of the bevel 

35 wheel 25, see also Fig. 9. A segmental re 
cess 39 is formed in the face of the bevel 
wheel and this recess permits communica 
tion between the passage B and the inlet 
ports to the annular chambers. In each an 

40 nular chamber there are four ports, two dia 
metrically opposite ones being for exhaust 
and likewise two being for inlet. The inlet 
ports in the annular chamber 16 Fig. 2 are 
marked S, Y, and the exhaust ports Q X. 

45 In the annular chamber 17 Fig. 3, which is 
in the plane at right angles to that of 16 
Fig. 2, the inlets ports are marked T. W., 
and the exhaust ports R, V. The inlet ports 
of both chambers are connected together, W 

50 being in communication with Y, and T com 
municating with S. Likewise the exhaust 
ports are connected, W with X and R with Q. 

In Fig. 4, the pistons 20 and 21 are in 
elevation and assumed to be projecting from 

55 the back half of the casing while the pas 
sages indicated by dot and dash are in the 
front half. In Fig. 5, which is a view in the 
same plane, the pistons are in section and 
the passages in the back half. Now assum 

60 ing the working fluid to be admitted to the 
engine through the passage A it passes 
through the cavity 37 and into the cavity 32 
of the stop and reversing valve 30, Figs. 1 
and 4. Thence it passes through the port 36 

65 in the valve into and along the passage indi 

cated by B and into the cavity 39 of the 
valve, see Figs. 1 and 9. In the latter illus 
tration, the passage B is not indicated as 
being opposite to the cavity 39, but the valve 
is assumed to have been turned around SO 70 
that the cavity therein is over the passages 
P and b. In the said cavity 39 the fluid is 
conducted from the passage B indicated for 
position, also in Fig. 9, along the passages 
b and C and into the inlet port Y, see also 75 
Fig. 2, thence to the annular chamber 16 
and also through the passage b and along 
the passage D see Fig. 5, to the inlet port T. 
of the annular chamber 17 Figs. 3 and 5. 
The piston 20 is covering the exhaust port 80 
V and the piston 21 likewise the exhaust 
port Q. The fluid pressure entering at Y 
and T drives the pistons in the direction of 
the arrows see Figs. 3 and 4, the piston 20 
acting as the abutment of the piston 21 and 85 
the latter acting at the same time as the 
abutment of piston. 20. When the back end 
of the piston 20 has uncovered the exhaust 
port V, the working fluid is directed there 
through to the port 35 in the valve 30 along 90 
the passages W X and XJ, into the passage 
K. When the piston 21 has uncovered the 
port Q. the working fluid which entered Y 
passes through the port Q. to R along the 
passages QR and R J and thence by the pas 95 
sage IK Fig. 4; to the cavity 31 of the valve 
30. The passage Kis duplicated and marked 
h, likewise the passage B and marked b'. 
The valve 38 indicated by dotted lines in 
Fig. 4, is also duplicated and marked 38A, 100 
one being formed in each bevel wheel. The 
length of the cavity 39 therein is so propor 
tioned that each bevel may act as a cut off 
valve thus allowing the working fluid to 
expand in the chambers, and also, the cover 
ing portion l' Fig. 9, prevents the Working 
fluid being admitted to the chambers during 
the time the end of each piston is crossing 
the intersecting parts of the chambers and 
the pistons are in contact, as seen in Fig. 5, 110 
thus preventing the free escape of the work 
ing fluid to the exhaust outlet. When the 
valve 30 is reversed, the cavities 35 and 36 
thereof are brought opposite the exhaust 
and inlet passages k and b respectively and 115 
the engine will work in the opposite direc 
tion. A handle such as 40 may be fixed to 
the part 33 of the valve 30 by which it can 
be turned around. The bearing of the shaft 
in the boss 8 is shown with a packing 41. 

It will be noted in the foregoing explana 
tion, that the inlet ports are as follows:-In 
chamber 16, S and Y, Figs. 4 and 5, and in 
chamber 17 Figs. 3, 4 and 5, T and W. The 
exhaust ports are as follows:-In chamber 125 
16 Fig. 2, and Figs. 4 and 5, Q and X and 
in chamber 17 Fig. 3, and Figs. 4 and 5, R. 
and W. If it is desired that the engine 
should work in the opposite direction to that 
described and indicated by the arrows in 130 
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Fig. 4, then the valve 30 is reversed so that 
the passage K is closed and the passage k is 
opened to the exhaust. At the same time, 
assage B is closed to the entering fluid 
and passage b is opened, the fluid thus 
passing through valve 38 Fig. 4, instead of 
through 38 as before. The inlet ports now 
become Q and X in chamber 16, see Fig. 2, 
and R and W in chamber 17, see Fig. 3. The 
exhaust ports also, now become S and Y in 
chamber 16, see Fig. 2, and T and W in 
chamber 17, see Fig. 3. The functions of 
the ports are thus changed. 
The annular chambers may be of any suit 

able form in cross section, that shown 
namely, a segment of an annulus is how 
ever at present considered to be most 
convenient. 
The valve 38, by closing the passages B 

and b, while the ends of the pistons are 
crossing the intersecting parts of the cham 
bers, acts as a cut off valve thus allowing the 
working fluid to expand in the chambers. 
The engine described with reference to 

Figs. 1 to 9, may be used as a rotary pump 
or as an air compressor by driving the shaft 
10. The method of driving the shaft from 
the pistons by means of bevel gearing is 
at present considered to be the most suitable 
Ole. 

What I claim as my invention and desire 
to secure by Letters Patent is:- 

1. A fluid operating mechanism compris 
ing in combination, a casing having circular 
chambers angularly disposed with respect 
to each other and intersecting at a plural 
ity of points, said chambers having cross 
Sections of trapezoidal formations, a slid 
ing piston in each chamber adapted to be 
operated by a suitable fluid, and means con 
trolling the movement of said pistons to 
cause one to act as a fluid abutment to effect 
fluid propulsion of the other. 

2. An engine having two piston chambers 
intersecting at diametrically opposite points, 
a sliding piston in each chamber of a length 
approximately one hundred and eighty de 
grees, and having a beveled rack along two 
opposite sides, a power shaft with its axis 
intersecting the axis of the two annular 
chambers and having a bevel wheel fixed 
near to each end so as to gear with the racks 
of the pistons and be revolved thereby, each 
piston being always in gear with one of the 
bevel wheels and being relatively positioned 
so that both pistons can act simultaneously 
as abutments, each for the other at the 
points of intersection of the chambers. 

3. In engines having piston chambers in 
tersecting at diametrically opposite points 
at a relative angle of ninety degrees and 
sliding pistons each of which can act simul 
taneously as a moving abutment for an 
other, a toothed rack on opposite sides of 
each piston and two bevel toothed wheels 

d 3 

fixed to the power shaft so as to engage 
with the pistons substantially as described. 

4. A fluid operating mechanism compris 
ing in combination, a casing having cham 
hers angularly disposed with respect to each 
other and intersecting each other, a sliding 
piston in each chamber adapted to be oper 
ated a fluid pressure, means controlling the 
movement of said piston to cause one to act 
as a fluid abutment to effect fluid propulsion 
of the other, and a shaft extending through 
said mechanism and connected with said 
63S. 
5. A fluid operating mechanism compris 

ing in combination, a casing having a plu 
rality of circular chambers intersecting each 
other, a bodily slidable piston in each 
chamber disposed radially outwardly with 
respect to its axis of rotation and each pis 
ton being driven by fluid pressure, and 
means engaging the pistons at points re 
mote from their axes of bodily rotation to 
cause one to act as a fluid abutment to ef 
fect fluid propulsion of the other, substan 
tially as described. 

6. A fluid operating mechanism compris 
ing in combination, a casing having a plu 
rality of chambers intersecting each other, 
a bodily slidable piston rotatably mounted 
in each chamber and disposed radially out 
Wardly with respect to its axis of bodily ro 
tation and each piston being driven by fluid 
pressure, and means engaging the pistons 
to cause one to act as a fluid abutment to 
effect fluid propulsion of the other, substan 
tially as described. 

7. A fluid operating mechanism compris 
ing in combination, a casing having a plu 
rality of chambers intersecting each other, 
a bodily slidable piston in each chamber 
driven by fluid pressure and each rotating 
about its own axis, and means engaging the 
pistons at points removed from their axes 
of bodily rotation to cause one piston to act 
as a fluid abutment to effect fluid propulsion 
of the other, substantially as described. 

8. A fluid operating mechanism compris 
ing in combination, a casing having cham 
bers angularly disposed with respect to each 
other and intersecting each other, a slid 
able piston in each chamber operated by 
fluid pressure and disposed radially out 
Wardly from their axes of rotation, and 
means disposed at one side of the axes of 
rotation of said pistons for controlling the 
movement of said pistons with respect to 
each other to cause one to act as a fluid 
abutment to effect fluid propulsion of the 
other, substantially as described. 

9. A fluid operating mechanism compris 
ing in combination, a casing having circu 
lar intersecting chambers, a sliding piston 
in each chamber operated by fluid pressure 
and provided with tapering ends, and means 
controlling the movement of said pistons 
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4. to cause one to act as a fluid abutment to trolling said pistons to cause one to act as 10 
effect fluid propulsion of the other, substan- a fluid abutment to effect fluid propulsion 
tially as described. of the other, substantially as described. 

10. A fluid operating mechanism com- In testimony whereof I affix my signa 
prising in combination, a casing having in-ture in presence of two witnesses. 
tersecting circular chambers disposed ra- ARTHUR AUGUSTUS BROOKS. 
dially outwardly with respect to their cen- Witnesses: 
ters, a bodily slidable piston in each cham- RIDLEY JAMES URQUHART, 
ber driven by fluid pressure, and means con- MALCOLM. SMETHURST. 

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


