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i o all whom it may concern: 
Be it known that II, WALTER G. MAcoMBER, 

a citizen of the United States, residing at 
Johannesburg, county of Kern, State of Cali 

5 fornia, have invented a new and useful Ro tary Engine or Pump, of which the following 
is a specification. ? . 

This invention relates to a rotary engine or 
purnpin which a cylinder having a recipro 
eating piston is employed, and the object of 
the invention is to employ a plurality of cyl 
inders with their pistons and cause a rotary 
bodily movement of the cylinders in a plane 
at right angles to the...direction of piston 

e 

5 
pistons is applied to a rotating element whic 
rotates in a plane at an angle to the rotation 
of the cylinders, and a further object is to 
equalize the pressure of one piston against 
said element by an opposing pressure pro 
duced by another pistori at the opposite side 
of said element, thereby avoiding end thrust 
and vibration. In this engine no fly-wheel 
is required, as the cylinders partake of bodily 
rotation and their weight is sufficient to 
cause them to perform the service of a fly 
wheel. Each piston, in this embodiment, is 
propelled by the motive fluid, for example, 
steam or air, in both directions. In other 

0 yors, each piston is double acting, and a 
further very important object of the inven 
tion is to dispense with movable valves and 
their necessary attendant mechanism for op 
erating them, such as eccentries, cams, and 
the like, and to effect the admission and ex haust of the cylinders by the bodily rotating 
movement of the cylinders. . . . 
A further object is to provide a manually 

controlled valve for reversing the sequence of 
admission and exhaust and thus provide for 
operating the engine in either direction. 
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From the foregoing it will be seen that the 
engine, may be of exceedingly simple con 
struction and that the only movable parts 
thereof are the cylinders, their pistons, the 
angularly disposed rotating element and the 
connections between said element, and the 
pistons. . . . ? ... " : : " : " ? ? ? ?? : . ?? ??? ? 

Other objects and advantages will be 
brought out in the following description. 
The accompanying drawings illustrate the 

invention, and referring thereto:-Figur 

travel. The power from the ? 

a removable head 22. 

Fig. 3 is a vertical section through the engine 
on line ac-ac Fig. 1. 

'line ac-ac' of Fig. 2. Fig. 5 is a section on 
line q'ra' of Fig. 2. Fig. 6 is an end eleva 
tion of the head end of the engine. Fig. 7 is 
a cross section through the cylinder shaft on 
line ac-ac Fig. 3. Fig. 8 is a cross section 
???????h the reversing valve on line a'-a' 
; : i. engine is provided with a base 1 hav 
ing at one end a standard 2 and at the other 
end a standard 3. The standard 2 is formed 
with a support 4 and journal bearing 5 axi 

in line with each other and the stand 
ard 3 is provided with journal bearings 6 axi 
ally in line with each other, but at an angle 
to the axis of bearings 4 and 5, as clearly 
shown in Figs. 1 and 2. 

Fig. 4 is a section on 
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7 designates the cylinder shaft which has a 
hemispherical concave recess 8 in its head 
end, which end is journaled in the bearing 5 
and terminates therein. The other end of the cylinder shaft 7 is preferably tapered, as 
shown, and has a fork 9 through which passes 
a cross rod 10, the cross rod 10 having trun 
nions 11 which pivot the cross rod to the fork 
9 thereby forming a universal joint between 
the cylinder shaft and cross rod. The cross 
rod 10 extends diametrically through a holl 
low hemispherical bowl, hereinafter termed 
the inner bowl 12, and pins 13 hold the cross 
rod 10 from slipping endwise in the inner 
bowl. The inner bowl 12 is nested within a 
similarly shaped outer bowl 14. The outer 
bowl 14 is carried on the end of a sleeve 15 
journaled in bearings 6 and the inner bowl 12 
is carried on a shaft 16 which is journaled in 
sleeve 15, the shaft 16 
which bears against the end of sleeve 15 to 
prevent relative longitudinal movement be 
tween the sleeve and shaft. * . . . . 

Mounted on the cylinder shaft 7 and pref 
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a collar 17 
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erably cast integrally therewith are four cyl 
inders 18, 19, 20 and 21, each cylinder having 

Mounted to recipro 
cate within the respective cylinders 18, 19, 
20 and 21 are pistons 18, 19, 20 and 21, 
which pistons are provided respectively with 
piston rods 18, 19, 20 and 2i, each piston 
rod passing through a gland 23 in the end of 
its cylinder. The four piston. rods... ail have 
forked ends 24 which slide on ways:24 pro 
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is a plan view of the engine constructed with jecting from the cylinders, and in each forked 
four cylinders. Fig. 2 is a horizontal section end 24 is a sleeve, 25 having tuitions, 26 5 through the engine on line a-a: Fig. which are journaled in the forked end so that i 10 



?? 898,181. 
the sleeve 25 can swing therein. The ends valve to an arc of half a circle. When the 
of cross rod 10, are mounted in sleeves 25 of valve stands in the position shown in Fig. 2 the piston rods 19 and 21. Projec ting motive fluid enters through hollow shaft 34 from the Outer bowl 14, from diametrically to chamber 33 and while in chamber 33 ex opposite points, are two trunnions 27, which 
tfunnions project into sleeves '25 connected 
with piston rods 18 and 20. Thus, pistons 
18 and 20 are connected with the outer 
bowl 14 and the pistons 19º and 21º are con 
nected with the inner bowi 12. 
The cross rod 10 which is carried by the 

inner bow 2 is free from engagement with 
the outer bowl 14 and lies at right angles to 
the trunnions 27 of the outer bowl, but this 
relative angular position is not maintained 
absolutely, for as will be hereinafter pointed 
out, there is a slight relative movement be 
tween bowls 12 and 14 which causes a certail 
alount of change in the relative angular po 
sitions of cross rod 10 and trunnions 27. 
tiowever, at all times the cross rod 10 may be 
said to be substantially at right angles with 
the trunnions 27, as the relative movement with respect thereto is slight. The cylinder 
18 is provided at each end, respectively, with 
port 18 and 18; cylinder ig is provided 
with similar ports 19° and 19d; cylinder 24 
with similar ports 20 and 20; and cylinder 
2. ''' ports 21° and 21. A pas 
sage 28 formed in cylinder shaft 7 ??????? 
ports 18 and port 20, and a passage 29 con 
sects port 29 with port 18, 
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erts end pressure against the reversing valve, 
tending to hold its rouad nose firmly seated. 
in the “gic: end of shaft 7, and as this 
joint is a round joint leakage is prevented. 
Mot; 'g':' tid passes from chamber 33 into 
passage 3i) and from passage 36 it, enters 
through ort S into the cylinker is at the 

dotted lines in Fig. 3; the said two passages 
do. not communicate with each other. A 

35 passage 30 connects port 19 with port 21, 
and spassage 31 connects H: 21 with port 
19 as shown by dotted lines, Fig. 2, and 
thesé atter passages do not communicat? 
with each other. The cylinder shaft 7 at the 

40, head end is provided with four longitudinal 
passages 18, 19, 20° and 21 which respec 
tively communicate with ports 18, 19,20 
and 21, and the said passages all open at the 
concave end 8 of the shaft 7. A reversing 

45 valve 32 is arranged at the concave end of 
shaft 7 and has a rounded nose which fits the 
concave face 8. The other end of the re 
versing valve is formed with a socket provid 
ing a chamber 33. Projecting part way into 
the chamber 33 is a stationary shaft 34 upon 
which the reversing valve 32 is revolubly 
mounted. The shaft 34 is hollow to form an 
inlet for the admission of the motive fluid to 
the chamber 33, and an annular gland 35 is 
arranged between the reversing valve 32 and 
shaft, 34 to prevent leakage. The reversing 
valve 32 is provided with passages 36 and 37, 
both passages opening at the round end of 
the reversing valve and the passage 36 com 
municating directly with chamber 33, while 
the passage 37 does not communicate with passage 33 but is open to the atmosphere. . 
A reversing lever 38 is provided on the re 

versing valve 32 for operating the valve, and 

50 

55 

60 

65 

left side of pistol. 8". 
motive fluid is also admitted through passage 
28 and through port 2)" into cylinder 20 at 
the right hand side of pist on 2), and thus 
pist (it is is noved to the right in piston 
20' (vis to the left. )uri tais nove 
ment of the pistons th: }} (tive ?lid on the 
light land side of pist on 8 passes out 
through port, 1S and through passage 29 to 
passage 20° where it minglés with motive 
fluid at the left of piston. 20, and the com 
bined motive fluid passes along passage 20 
into passage 37 of the reversing valve and 
exhausts into the atmosphere. The com 
bined pushing effect of piston rod 18 against 
the associated trunnion of uter bowl 4 and 
the pulling effect of piston rod 20' upon its 
associated trunnion of the outer bowl 14 im 
parts rotation to the outer bowl on account of 
the langular thrust and pull of the said two as shown by \piston rods on the bowl which causes the 
outer bowl to rotate, and as the bowl is thus 
caused to rotate, it in turn imparts through 
piston rods 18 and 20 rotation to the cylin 
ders, and as all of the cylinders are mounted 
as one piece they are all caused to revolve to 
gether, and for that reason at this tint, fl. 
inner bowl 12 is also given rotation liro, gh 
the medium of the other pair of piston rods connected therewith. WE 
arrives at port 18 and piston 20 arrives at 
port 20, the cylinder shaft 7 has been turned 
one quarter of a revolution, which brings 
passage 21 into register with inlet passage 
36 and brings inlet passage 19° into register 
with exhaust passage 37, whereupon the pis 
ton in cylinders 21 and 19 are moved in oppo 

en the piston 18 
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site directions by the introdiction and ex 
haust of motive fluid ???: in a manner 
similar to that describ d in connection with 
cylinders 18 and 20, and during his move 
ment of pistons 19 and 21 a combined push. 
and pullis exerted through the cross rod 10 
upon the inner bowl 12, which in turn trans 
fers rotation to the cylinders and to the shaft 
16 and sleeve 15through the second quarter 
of revolution. Up!on the completion of the 
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second quarter of revolution the passage 20' . . 
is in register with inlet passage 36 and pas 
sage 18 is in register with exhaust passage 
37, and piston 20 is moved to the right and 
piston 18" moved to the left, again acting 
upon the outer bowl, and through the parts 

stops 39 limit the movement of the reversing connected therewith imparting rotation as 30 
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before to the cylinders and shaft 16 and device at points not diametrically opposite 

5 

30 

5 

20 

25 

sleeve 15, and during the last quarter of the 
revolution pistons 19 and 21 of cylinders 
19 and 20 are acted on in the same manner. 
It will thus be seen that the four ports 18, 19°, 20° and 21° are successively broughtinto 
communication with inlet passage 36 and in 
sequence are brought into register with out. 
let passage 37. Thus, the cylinder shaft 7 in 
its revolution acts as a valve to permitintake 
and exhaust according to the position of these 
four passages. It is obvious that by oper 
ating the lever 38, the reversing valve32 na 
be turned through half a circle which will 
bring the exhaust passage 37 at the top and 
intake passage 36 at the bottom, and from 
Fig. 3 it will be seen that exhaust passage 37 
is, then incommunication with pissage 18, while intake passage 36 is in communication 
with passage 20, whereupon motive fluid will 
be introduced through passage 36 into pas sage 20° and through port 26 at the left of 
cylinder 20, while fluid will exhaust from the 
left side of cylinder 18 through passage 18 
to exhaust passage 37, fluid being admitted 
to the right of cylinder 18 through passage. 
29 which communicates with passage 20°. 
This will result in-imparting reverse move 
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ment to the motor. 
A careful consideration of the principles of 

construction will show that the ent of each piston rod has a path of travel trough a 
circle, viewed in a direction along the stroke 
of the piston rod, but as the inner and outer 
bowls are also circular and rotate at an angle 
the points of contact of the forked ends of the 
piston rods will vary on the trunnions as the 
trunnions move in an ellipse when viewed 
along the line of piston travel. On account 
of this the slidig connection between the 
trunnions and piston rod ends is provided. 
From this it will be seen that a slight differ 
ential movement occurs between the two 
bowls, first one bowl slightly leading and then 
the other leading, according to the changing 
radius from centers of bowls to the contact 
ing points on the trunnions, and it is thus 
necessary to provide for a certain amount of 
relative movement between the two bowls 12 
and 14, which relative movement is pro 
vided as was before pointed out in the speci 
fication. . Power can be taken of either from 
the sleeve 15 or shaft 7. . . . . . . . 
Obviously the machine may be driven to 

act as a pump in which the circuit of fluid will 
be the same as when the machine operates as an engine. More or less cylinders may be 
employed as will be evident. 
What I claim is:-. 
1. A rotary machine comprising a ply 

rality of cylinders mounted to rotate bodily 
transversely to their bores, reciprocating pis 
tons in the cylinders, a device mounted to ro 
tate in a plane angular to that of the cylinder. 
rotation, two pistons being connected to said 

with means, providing relative movement between said points of connection. 2: A rotary machine º comprising a plu 
rality of sets of cylinders mounted to rotate' 
bodily transversely to their bores, reciprocat 
ing pistons in the cylinders, a device mounted. 

lar to that of the cyl-°**°. to rotate in a plane a 
inder rotation, the cylinders being mounted 
90° apart and their pistons being connected 
to said device at points substantially 90° 
apart with means providing relative move 
ment between the points of connection of 
one set of pistons and the other set of pis tons. 

3. A rotary machine toimprising a plu 
rality of cylinders ?to rotate bodily 
transyersely to their bores, reciprocating? 

to tons in the cylinders, a device mounte 
rotate in a plane angular to that of the cylin 
der rotation and consisting of two members 
capable of relative movement, the piston of 
one cylinder being connected to one of said 
members, and another piston being connect 
ed to the other member . . . . . 

4. A rotary machine comprising a plus 
rality of sets of cylinders mounted to rotate 
bodily transversely to their bores, recipro 
cating ?????? in the cylinders, a device 
mounted to rotate in a plane angular to that of the cylinder rotation and consisting of two 
members capable of relative movement, the 
pistons of one set of cylinders being co 
nected to diametrically opposite points of one 
of said members, and the other pistons bein connected at diametrically opposite points of 
the other member. 

5. A rotary machine comprising a plu-º 
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9. 

rality of cylinders mounted to rotate bodily 
transversely of theirbores, reciprocating Is 
tons in the cylinders, a E. of nested ???fis. 
mounted to rotate angularly to the cylinder 
rotation, a piston connected to one bowl, 
and another piston connected to the other 

is 

bowl, said bowls being capable of relative 
movement. . . . . . - 

6. A rotary machine comprising a plu 
rality of R * 
transyersely to their bores, reciprocating pis 
tons in the cylinders, a pair of nested bowls. 
capable of relative movement and mounted 
to rotate angularly to the ????????? Potation, 
trunnions on the outer bowl, a cross rod on 
the inner bowl forming trunnions, piston 
rods on the pistons and having forked ends 

linders mounted to rotate bodily 
113 

120. 
sleeves journaled on said trunnions, and . 
trunnions on each sleeve journaled in the 
forked end of its associated piston rod. 

7. A rotary machine comprising a plu- , 
rality of ???|?? mounted to rotate bodily transversely to their bores, reciprocating pis 
tons in the cylinders, a pair of nested bowls 
capable of relative movement and mounted to rotate angularly to the cylinder rotation, 
trunnions on the outer bowl, a crds rod on 
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rod on the inner bowl formin trunnions, pis- i - In testimony whereof, have hereunto set 
ton rods on the pistons and having forked my hand at Los Angeles, California, this 24th 
ends, sleeves journaled on said trunnions, day of September 1907. ? ?? 
trunnions on each sleeve journaled in the WÄLTËR G. MACOMBER. 
forked end of its associated piston rod, and In presence of - 
guides ? from th? cylinders on } * GEORéE. T. HACKLEY, 
which said forked ends travel. . . . FrtANK L. A. GRAHAM. 

  


