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7

“ho all whom it may concern: .
Be it known that I, WaLTER G. MACOMBER,
o citizen of the United States, residing at
Johannesburg, county of Kern, State of Cali-
5 fornis, have invented. & new and useful Ro-
tary Engine or Pump, of which the following
is @ spectfication. - o
. This invention relates to s rofary engine or
pump in which a eylinder having a recipro-
10 cating piston is employed, and the object of
the invention is to employ & plurality of cyl-
inders with their pjstons and cause a rotary
bodily movement of the cylinders.in a plane
at ri%h' ‘angles t3"the. direction--of piston
15 travel.
pistons is applied to s rotating element whi
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

20 gaid element by an opposing pressure pro-

duced by another pistcgf at the-%pposite I:;ide

. of said element, thereby avoiding end thrust

and vibration. . In this engine no fly-wheel

is required, as the ¢ylinders partake of bodily

"25 rotation and their weight is sufficient to

cause-them to perform the service of a fly-

wheel. FEach piston, in this embodiment, is

propelled by the motive fluid, for example,

steam or air, in- both directions.  In other

30 worn.'s, each piston is double acting, and »

. further very important object of the inven-

_ tiop is to dispense with movable valves and

* their necessary attendant mechanism for op-

erating them, such as eccentri¢s, cams, and

35 the like, and to effect the sdmission and ex-

haust of the cylinders by the bodily rotating
movement of the eylinders. . s

A further object:is to provide a manually

controlled valve forreversing the sequence of.

40 admission and exhaust-and thus provide for
operating the engine in either direction.

Fror the foregoing it will be seen that the |

-engine. may be of exceedingly simple con-

. gtruction and that the only movab, e parts

45 thereof are .the eylinders, their -pistouns, the
angularly disposed rotating element apd the
‘eonmections, between 'said -element and the
pistomss 0 L L ane ot
~ Other . objects' and’ ‘advantages will be

~ 60 brought out in the following description.

.The accompanying drawings illustrate the

‘invention, and referring.thereto:—Figure 1.
. is & plan view of the engine constructed with.

four cylinders. Fig. 2 1s a horizontsl section
-5 through the engine on. line z*—a* Fig. 3.

_ ; Specification of Letters Patent.
- Application filed Beptembér 30, 1907,  Serial No. 395,306..
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» "Fig. 3is a vertical section through the éhgine

on line x*—a Fig. 1.  Fig. 4 is a section on -

'line z*—z* of Fig. 2.  Fig. 5 is a section on
line 2°—° 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 «™—a7 Fig. 3. I%ig. 8 iz & cross section
tFl}rovgh sthe reversing valve on line 2°—z*

¢ gj;[‘he engine is provided with a base 1 hav-
ing at one end s 'standard 2 and at the other
end & standard 3. The standard 2 is formed
with a support 4 and journal bearing 5 axi-

Hg in line with each other and the stand-
ard 3 is provided with journal bedrings 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.
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'~ 7'designates the cylinder shaft which hasa

hemispherical concave recess § 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 eross 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 hol-
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
1s carried on a shaft. 16 which is journsled in

80 .

.85

90

sleeve 15, the shaft 16 having & collar 17

which bears against the end of sleeve 15 to’
-prevent relative longituding! movement be-
tween the sleeve and shaft. : e

Mounted on the cylinder shaft 7 and pref-

95

erably. cast integrally therewith are four cyl- -

.inders 18, 19, 20 and 21, each cylinder having -

\a removable head 22.  Mounted to recipro-
cate within the .respective cylinders 18, 19,
20 and 21 are pistons 182, 19%, 20% and 212,

| which pistons are provided respectively with

piston rods 18%, 19%, 20" and 21", each piston
rod passing through & gland 23 . the end of
its cylinder: - The four piston. rods all have
forked ends 24 which slide on ways:242 pro~

100

Jjecting from the eylinders, and in esch forked”

-end 24 is & sleeve -25 having trunnions %6

which are journaled in the forked end so that

110
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‘the sleeve 25 can swing therein. The ends
of cross rod 10 are mounted in sleeves 25 of
the piston rods 19 and 21b, Projeciing
from the outer bowl 14, from diametrically
opposite points, are two trunnions 27, which
trunnions project into sleeves /25 connecied
. with piston rods 18" and 20. Thus, pistons
18 and 20® are conmected with the outer
bowl 14 and the pistons 19 and 21* are con-
nected with the inner bowi 12. ‘
The cross rod 10 which is carried by the
inner bowl 12 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 causés a certain
amount of change in the relative angular po-
sitions of cross rod 10 and trunnions 27.
However, at all timés 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 189; cylinder 19 is provided
with similar ports 19¢ and 199; cylinder 2¢
with similar ports 20¢ and 209; and eylinder
21 with similar ports 21° and 219, A pas-
sage 28 formed in cylinder shaft 7 connect:
ports 18° and port 269, and & passage 29 cond
mects port-20° with port 189, as-shown by
dotteJ) 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 & passage 31 connects 1)ort 21° with port
199 as shown by dotted lines, Fig. 2, and
these latter passages do not communicate
with-each other. B;%he eylinder shaft 7 at the
46 head end is provided with four longitudinal
passages 189 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
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 sha%t 34 is hollow to form an
- ‘inlet for the admission of the motive flyid to
the chamber 33; and an annular gland 35 is
arranged betweenthe 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
stops 39 limit the movement of the reversing

1
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“valve to an arc of half a circle. When the

valve stands in the position shown in Fig. 2,
motive fluid enters through hollow shaft 34

'to chamber 33 and while in chamber 33 ex-

erts end pressure against the reversing valve,

in the concave end of shaft 7, snd as this
joint cround joint leakage Is prevented.
Motive Huid passes from chamber 23 into
passage 3G and from passage 36 it enters
throueh port 18¢ into the eylinder i8 at the
left side of piston 182, An’equal amount of
motive fl t,lilf)if-l also admitted through passage
28 and through port 209 into cylinder 20 at
the rigit hand side of piston 20%, and thus
piston 18* is moved to the richt und piston
20% ynoves to the left.  Durimng this move-
ment of the pistons the wotive fuid on the
right -hand side of piston 182 passes out
through port 184 and through passage 29 to
passage 20¢ where it mingles with motive
fluid at the left of piston 207, and the com-
bined motive fluid passes along passage 20°
into passage 37 of the reversing valve and

cexhausts into the atmosphere.” The com-

bined pushing effect of piston rod 18" auzainst
the associated trunnion of suter how! 14 and
the pulling effect of piston rod 20" upon its
associated trunnion of the outer howl 14 im-
parts rotation to the outer bowl on account of
the angular thrust and pull of the said two
piston rods on.the bowl which causes ‘the
outer howl to rotate, and as the bow! is thus
caused to rotate, it in turn imparts through-
piston rods 18° and 20 rotation to the eylin-
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 tira. t%-
mner bowl 12 is also given rotation vire..gh
the medium of the other pair of piston rods
connected therewith. W_Ren the piston 185
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-
site directions by the|introdiiction an
haust of motive fluid Ltherem in & manner

»

tending to hold its round nose firmly seated .
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similar to that deseribed in connection with

.cylinders 18 and 20, and during :his move-

ment of pistons 19* and 21° a combined push.
and pull is exerted through the crosg rod 10
upon the inner bowl 12, which in turn trans-
fers rotation 1o the cylinders and to the shaft
16 and sleeve 15 through the second quarter
of revolution. Upon the completion of the

120

second quarter of tevolution the passage 20° . -

Is in register with inlet passage 36 and pas-
sage 18¢ 1s 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
connected therewith imparting rotation as



* before to the cylinders and shaft 16 and
quarter of the.
of cylinders

10

15

0

.25

sleeve 15, and during the last
revolution pistons 19% and 212
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 brought,into

communication with inlet passage 36 and.in-

sequence are brought into register with out-
let passage 37. "Thus, the cylinder shaft 7 ixi
its revolution acts as a valve to permit, intake
and exhuust according to the position of these
four passages..
ating the lever 38, the reversing valve 32 ma

be turned ‘hrough 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 in communication with passage 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 throug% port 20° 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-

30
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ment to the motor.

A careful consideration of the prip_éiples of
construction will show that the enif of each
piston rod has a path of travel through a

circle, viewed in a direction along the stroke
of the piston rod, but as the inner and outer
bowls are also cirecular and rotate at an anele

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 slidifig 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 off either from
the sleeve 15 or shaft 7. "« * o
Obviously the machine may be driven to

act as 2 pump in which the eircuit of fluid will

be the same as when-the machine operates

" 25 an engine. More or less cylinders may be

N
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.en%loye as will be evident.

hat I claim is:—. . : :

1. A rotary machine comprising a pl_u-'
rality of eylinders motmted to rotate bodily
-transversely-to their bores, reciprocating pis-

tons in the eylinders, & device mounted to ro-

tate in o plane angular to that of the cylinder |

rotation, $wo pistons being connected to said

80s,161." * -

‘between said points of connection.

bod

It is obvious that by oper- |

one set of

-tons in the cylinders,

transverse

trunnions on the outer bow,

&

device at points not dianietﬁcally' opposite
with means "providing relative movement

chine - comprising a plu--
_ clyhg_dérs_ mounted to rotate
transversely £o their bores, reciprocat-

2. A rotary .machin
raliiﬁr of sets of
y

73

ing pistons in the sylinders, a device mounted . Ny

to rotate in a plane a
inder rotation,
90°
to said device at points substantially 90°

the cylinders being mounted -

lar to that of the cyl-

apart and their pistons being connected ';5

apart with means providing relative move- - -

ment ' between the points of connection of -
pistons and the other set of pis-.
tons. : ‘ ‘

3. A rotary machine ¢pmprising a plu~
rality of'c{lilr‘x%ers mount;{d%)prog%e bogily
transyersely to their bores, reciprocating (fus-

& device mounted to
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. - = =~ 7. :

4. A rotary machine comprising a plu.
rality of sets of cylinders mounted fo rotate
bodily transversely ‘to their' bores, recipro-
cating 5
mounted to rotate in a plane angulario that.
of the cylinder rotation and eonsisting of two’
members capable of relative movement, the
pistons of one set of cylinders being con-
nected to diametrically opposite points of oné
of said members, and the other pistons bein%

connected at diametrically opposite points of -
the other member. . =

5. A rotary machine comprising,

8 plu-

gistons in" the cylinders, a -device .

s

¢

B

g0

rality of cylinders mounted to rotate bodily -

transversely of their bores, reciprocating pis-
tons in the cylinders, a f&if‘ of nested howls
mounted to rotate angularly to the cylinder -
rotation, a piston connected to one ‘bowl;-
and another piston conneeted to- the other

bowl, said howls being capable of relative 119,

movement.

18

6. A rotary machine comprising a plu- -

rality of cirlinders mounted to rotate bodily
transverse -
tons in the cylinders; a pair of nested bowls.
capable of relative movement and mounted
to rotate angularly to the cirlinder rotation,
trunnions on the outer bowl, a eross rod on

the inner bowl forming trunnions, piston .

rods on the pistons and having forked ends,.

y to their bores, reciprocating pis-- - -
11E

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 c¥1inders mounted to rotate bodily
y 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 c¥lmdeg rotation,
?

a'crdss rod on

125

t

130
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.the inner bowl formin% trunnions, piéton
~ rods on the pistons and

aving forked ends,
sleeves journaled on said trunnions, trun-
nions on each sleeve journaled in the forked
end of its associated piston rod, a shaft sup-

.. porting the inner bowl, & sleeve loose on satd

shaft. and- supporting the cuter bowl, and

" journal bearings in which the sleeve and

10

15

shaft are mounted. ,
8. A rotary machine com rising a eylinder
shaft, eylinders thereon, tIf)le shaft having
passages near its end, each cylinder hdving a
port at each end, the respective ports at one

‘end ‘being gonnected with the respestive

passages, the ports at the other en “being

.. connected by offset passages with the first

28.

P

-shaft, cylinders thereon,. the: shaft

named passages whereby the. two ports of

each cylinder’ are in communication with

o diametrically op}l)osite first passages, & device
20

rotating angularly to the cylinders, said pis-
tons ‘being connected to. said device with
means providing relative movement between
the device and certain pistons, and means

allowing admission and exhsust to the first.
named passages in Sequencs a3 the cylinder |

shaft revolves. . — .

9. A rotary machine comprising4 eylinder
, aving
passages nesr its end, each: cylinder having a
port at each end, the respective ports at one
end being connected with the respective
passages, the ports of the other en being

. connected by offset passages with the first

45

50
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named %assages whereby the two ports of
each cylinder are in communication with

.diametrically opposite first. passages, a de-

viee rotating angularly to the cylinders, said
pistons being connected to said device, a re-

.. versing valve .ﬁtt‘in% against the end of the
40 !

cylinder: shaft and baving & chamber, said
valve having an inlet passage extending from

.the chamber to the end of the cylinder shaft,

and having an exhaust passage. opening

through the side and extending to the end o

the cylinder shaft. =~ = = - ’ .
~10. A rotary machine comprising a cylin-

“dershaft, cylinders thereon, the shaft having

passages near its end, each cylinder having
a port at each end,.the, respective ports at
one end being conhected with the respective
passages, the ports of the other end heing
connected by offset passages with the first
named passages whereby the two ports of
each cylinder are in communication with
diametrically opposite first passages, a device
rotating angularly to the cylinders, said pis-
tons being connected to said device, a re-
versing valve fitting against the end of the
cylinder shaft and having a chamber, said
valve having an inlet passage extending
‘rom the chamber to the end of t... cylinder
shaft, and having an exhaust passage open-

‘g “through the side and extending to the

end of the cylinder shaft, a hollow stationary
shaft extending into said chamber and a

reversing valve having s conv

end being connected with the-

‘each cylinder are in eommunication

stuffing box between the hollow shall snd
walls of the reversing valve.

H. A rotary machine comprising « exlin
der shaft, cvlinders thereon, the shafi iy
Ing passages near its end, cach cviinder

70

aving a port at each end, the n G
ports &t one end being connected with iho

respective passages, the ports of the oilor
end being connected by offset, pasanges with
the first named passages whereby the two oy
ports of each cylinder are in cormmunicntion
with diametrically opposite first passages, a
device rotating angulaily to the dyiinders,
said pistons being connected to sqid deviee, n
reversing velve fitting against the o of the
cylinder shaft and having » chamber,
valve having an inlet passage oxtending
from the chamber to the end of (o eylinder
shaft, and having an exhaust rass
ing through the side and extendin
of the cylinder shaft, the end of
shaft heving s concave fac i 4

Y

in.the concave face of the eylind

‘2. A rotery machine compr
der shaft, cylinders thereon, the =
passages nesr its eud, each eylinde
port at each 'end, the respeciive ports

passages, the poris of the othor
connected by offsét passages awith she
named . passages whers Wy the twe por

diametrically opposite first, pass: ges, s
vice rotating angularly to the o k
pistons being eonnected fo said devi
versing valve fliting against the en
cylinder shaft and having o chamber,
valve having an inlet pasasge extending fr

the chamber to the end of the eyvhinder she
ans -having an -exhaust passage opening
through the side and extending to the end
of the cylinder shaft, a hand lever on the pe-
versing valve for operating it and e stop for
Limiting the throw of the reversing valve

13. A rotary machine comprising eylin-
der shaft, a pluality of eylinders arranpod

longitudinally on said shaft, ree, cocating
istons in the eylinders, a pair of nestud
Eowls capable of relative movement and 115
mounted to rotate angularly to the eyiinder
shaft, trunnions on the outer bowi, 5 er
rod on the inrver bowl, & universa} joint be-
tween said cross rod and the sdisoent ond
of the cylinder shaft, and piston rods on the 120
pistons -connected to the trunnions of ihe
outer bowl, and other piston rods conuected

| to the ends of the eross rod.

14. A rotary machine comprising o plu-
rality of cylinders mounted to rotute bodily 32,
transversély to their bores, reciprocating
pistons in the cylinders, a pair of nested
bowls capable of relative movement and
mounted to rotate ui._larly to the eylinder
rotation, trunnions on the vuter bowl, o eross 140
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" rod on the inner bowl forming trunnions, pis- |

ton rods on the pistons and having forked
ends, sleeves journaled on said trunnioms,
‘trunnions on each sleeve journaled in the

forked end of its associated piston rod, and |

guides projecting
e

. from the cylinders on
which said fork i

ends travel.

R

- In testimony whereof, I hgve hereunto set
ny hand at-Los Angeles, California, this 24th
| day of September 1907. - o

: WALTER 'G. MACOMBER.
In presence of— : .
Georée T. HaogLEY,
Frank L. A. GRaBAM.



