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"UNITED STATES

PatenT OFFICE. o

JOHN BODAM, OF McFALL, MISSOURL

—-—

ROTARY ENGINE,

$PECIFICATION forming part of Letters Patent No. 626,216, dated June 6, 1899.
. Application filed July 15,1898, Serial No. 685,990: (No model.)

To all whom it My COnCer: ,
Beitknown that I, JOHN BoDAM, of McFall,

Gentry county, Missouri, have invented cer-

tain new and useful Improvements in Rotary
Engines, of which the following is a specili-
cation. . |

‘Myinvention relates Lo rotary engines; and |

my objects are to produce an engine of this
character provided with a pair of rotary pis-
tons mounted on the same shaft, but in inde-
pendent chambers or subeylinders set at one
hundred and eighty degrees to each other in
ordertoobviate allchance of the machine stop-

ping on a ‘‘dead-center,” to produge a rotary

engine wherein the volume of steam may be
varied in order to permift the engine to work
with more or less expansion, as desired, and
to produce a rotary engine provided with os-
cillatory balanced valves, and thereby reduce
friction to the minimum. - |

after appear and be pointed out in appended
claims; and in order that the invention may
be fully understood I will proceed to describe
it with reference to the accompanying draw-
ings, in which— =~ ” '

~ Tigure 1 represents a vertical longitudinal
section taken through the center of the en-.
oine. Fig. 2 represents a transverse section
of the same, taken on the dotted line II of Fig.

1. Fig. 3 isan end view with the shaft shown

insection. TFig. 4 isa face view of one of the
Fig. 5 is a vertical central
transverse section of the upper part of the

rotary pistons.

engine. Fig. 6 is a top plan view of the up-

- per part of the engine with the cap-plate of
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the steam-chest omitted. Fig. 7 is a perspec-

tive view, enlarged, of the reversing-valve

mechanism. Fig. 8 isa view illustrating one

of the adjustable cam-collars for regulating

the volume of steam permitted to enter the
cylinder. Fig.9 is a perspective view ot one

of said collars detached. Fig. 10 i1s a per-
spective view of one of the spring-actuated
Fig. 11 is aside

wings of the rotary pistons. i
view of the cam-collars detached, but in their

proper positions with relation to each other..

Fig. 12 is an end view of each of said cams
as viewed in a direction opposite to the point
of view of K1g. 3. o -

oine-base, of any suitable form or material.

" 92 designates the cylinder, secured upon said
‘base in any suitable or preferred manner and
provided with the customary circular heads

3, bolted thereto. It.is also provided with a

| central partition 4 in order to provide the

55

two like piston-chambers or subeylinders 6

and 7, and said partition and cylinder-heads

are provided with centrally-arranged open-
ings, through which extends axially of the

cylinder the shaft 8, journaled in suitable
bearings 9, provided with oil-cups 10, and
said shaft carries at its opposite ends the
belt-wheel 11 and fly or balance wheel 12.
Keyed to slide, but not to rotate, upon said
shaft and arranged at opposite sides of the
cylinder are collars 13 and 14, which will be
hereinafter more particularly described, and
secured reliably to said collars, by means of
the plates 15, are rods 16. 17 designates a

_ - | - | collar keyed by said rods upon the shatt in
“Other objects of the invention will herein-.

the opening of partition 4 and provided with
a peripheral annular groove formed by the
upwardly-projecting parallel flanges 18, and
fitting in said groove and bearing agalnst its

base and the wall of said opening are a se-.

ries of bearing-balls 19 in order that the shaft
may rotate within the engine with the mini-

mum degree of friction. Said collar is lim-
ited as to lateral movement by means of the
rings 20, secured in receses formed 1n oppo-
site sides of the partition in order that said
rings shall not project into the piston-cham-
Der or subeylinders 6 and 7. (SeeFig. 1.)

A
slight lateral pull or movement of the ball-
bearing collar is unobjectionable, and as it
rotates with the same speed and in the same
direction as the rotary pistons 20 no friction
would be created, even if the collar should
come in contact with either of said pistons.

60
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As shown, however, such contact does not

take place.
 The pistons 21 are in duplicate and are con-

structed as follows: Each piston is formed 95

with a radial passage 22, extending from its

periphery a suitable distance, and at opposite
sides with concentric grooves 23, intersected
by said passage, and mounted in sald grooves

are spring packing-rings 24, which are forced

[OO0.

apart and against the side walls of the cham-

_ " | ber or subcylinder by means of the expansive
In the said drawings, 1 designates the en-

springs 25, fitting in passages bored through

| the piston. The wing of the piston fits snugly
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in the passage 22 and is formed substantially |

L.-shaped, with its head or widest portion dis-
posed outward and its stem projecting radi-
ally inward of the piston. Said wing is of
the expansive type—that is to say, consists
of two sections lap-jointed together (see Fig.
10) and provided with opposite cavities 27,
wherein are “seated the opposite ends of an
expansive spring 28, which presses the sides
of the wing against the opposite sides of the
chamber or subeylinder. As this wing occu-
pies a position between the ends of the spring-
rings 24, it is obvious that steam entering
the chamber outward of said rings will be un-
able to pass farther inward, and consequently
cannot pass from one piston-chamber or sub-
cylinder to the other. At opposite sides of
the stem of said wing each section thereof is
provided with an inwardly-projecting pin 29,
and engaging the same and bearing against

the inner side of the ring are the free ends

of the springs 30, secured at their opposite
ends to the piston, as shown most clearly in
I'ig. 4, these springs tending to advance the
wing radially at all times, so as to make a
steam-tight joint between its outer surface

or edge and the circular wall of the chamber.

or subeylinder in order that steam introduced
in rear of the wing and between the same
and the abutment 381 of the chamber or sub-
cylinder will exert its full power upon said
wing, and therefore rotate the piston at ex-
ceedingly high speed.

The abutment 31 of each chamber or sub-
cylinder is arranged vertically over its axis
and slopes at the same curve or angle from

~each side toward its center in order that the

engine may rotate in one direction or the

titions the space between the periphery of
the partition and the surrounding wall of the
chamber or subeylinder, (see Fig. 2;) but in
order to prevent any possibility of steam leak-
Ing back between said abutment and the pis-

45 ton 1t is provided with a recess in its.apex

5O
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and with, by preference, three holes above
and communicating with said recess. A wear-
plate 32 fits snugly in said recess and is pro-
vided with a stem 33, fitting snugly in said
central hole, in order that the springs 34, fit-
ting in the flanking-holes and bearing down
upon said plate, shall press the latter straight
downward at all times. If this guide-stem
were not employed in order to prevent any
tilting action of the plate, due to an unequal
pressure thereon, it is probable that the joint

between said plate and the cylinder or its |
wing, as the case may be, would be imperfeet,

as will be readily understood.

In practice the pistons are arranged rela-
tively, so that the wing of one shall project
at an angle of one hundred and eighty de-
grees to the other in order to render it impos-
sible for the engine to stop on a dead-center.

Superposed with relation to the eylinder

and by preference castintegral with the same
is the steam-chest 35, provided with a trans-

- seribed.

rotating in one direction or the other.

626,216

verse passage 36, communicating with the
exhaust-pipe 37.

At opposite sides of the longitudinal center
of the box and at each side of the exhaust-
port passage 36 are a pair of downwardly-di-

chamber or subeylinder through its abutment
31 at opposite sides of the wear-compensat-
ing plate 32 and communicating at their up-
per ends with the stean-chest. Attheouter

sides of said passages are the cavities 40 41,
~conhected by the holes 42 with the common

exhaust - port passage 36, hereinbefore de-
When the passage 38 performs the
function of aninlet-port, the passage 39 serves
as an outlet-port; and vice versa, as will be
hereinafter more fully explained.

43 designates a pair of slide-valves, each
provided with a central passage 44 and with
cavities 45 in its under side, said cavities be-
ing of such size and arrangement that when
the passage 45, for instance, connects pas-

sages 39 and 41 the other passage 45 will be

to one side of passages 38 and 40, and at the
same time the central passage 44 connects
with passage 38. These slide-valves 43 are
provided with pins 46, projecting inward from
their side edges and engaging apertures in

70

- verging passages 38 and 39, opening into each

75

80

00

the depending flanges 47 of an I-shaped plate

48, which plate is provided along its longitu-
dinal center with a plurality of openings 49,
with one or the other of which a cog-segment

50 engages, said cog-segiment being adjust-

ably mounted upon a short shaft 51, jour-

‘naled in one end of the steam-chest and in a
packing-box 51* to
‘steam therefrom. T .
_ ~upon the outer end of said shaft, is provided
other with equal facility. Said abutment par- |

prevent the leakage of
The lever 52, mounted

with the customary spring-actuated dog 53

to engage the noteh 54 of sector 55, supported
| externally of the steam-chest, or the notch

56 of the sector, accordingly as the pistonsare
The
manipulation of the lever slides the plate 48,
and consequently said valves, from one side

of ‘the steam-chest to the other—that is to
-say,slides them from the position illustrated
1n Fig. 2 to the opposite side of the steam-

chest in order to place ports 38 and 40 in com-
munication with one of the cavities 45 and at
the same -instant cause port 44 to register

~with port 39, thus cutting off ports 39 and 41

from connection with each other. The re-
verse operation of said lever of course re-

~stores said valves to their original position or

to the position shown in Fig. 2. |
o/ designates the steam-supply pipe, pro-

vided with a controlling-valve 58 and com-
~municating with the steam-chest above the

valve-shifting plate 48. | .
od designates a cap-plate or cover for the

-steam - chest, and 60 an oil-cup mounted
~thereon in order to lubricate the valve-shift-

ing plate 48 and the pistons.
In order to provide for and regulate the in-

troduction of steam to the piston-chambers or
| subeylinders, I provide a mechanism con-

ICO
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structed as follows: 61 designates similar sta- |
tionary valve-blocks, fitted in the steam-chest
at opposite sides of the valve-shifting plate
48 and restingupon the slide-valves 43. Said
blocks are eaeh provided with a central open-
ing 62, in width about equal to the distance
between the outer sides of the ports 33 and
39, in order that said opening may communi-

cate with either of said ports, accordingly as
the slide-valve 43 belowr en'lsters with the one
or the other, the central passage 44 of the

slide-valve bemﬂ' always in communication

with said epening 62. Shafts 63 and 64 ex-
tend centrally through said openings in aline-
ment with each other and parallel with the
main shaft 8. They are journaled in said
bloeks and, projecting outward through the
paekmﬂ'-b(‘)tes 65, mounted upon the steam-

chest; are prowded with crank-arms 66 at

their outer ends’ Similar valves 67 and 68

are rigidly mounted upon said shafts 65 and

64, respectively, and are adapted through the
instr umentality of parts actuated by collars
13 and 14, as hereinafter explained, to rock
back and f01 th at proper times and by simul-
taneous contact with the opposite sides of

openings 62 of the valve-blocks cut off the
In orderto

entrance of steam to the pistons.
provide a steam-tight joint between the sides
of said valves, TMueh are of the ‘“balanced”

type, in order to work with the minimum of

friction, they are provided in said sides with
grooves, in which are seated wear-strips 69,

and the valves are the cushions 70, which tend
to presssaid stripslaterally outward and com-

pensate for wear by keepmcr them in{r 1et10na,lf
contact with the opposing walls of openings

62 at all times, as will be readily nnderstood.

In order to prevent the valve-blocks from
having end movement toward each other and
yet plowde for their easy and quick removal,
if necessary, I interpose a stiff expansive
- spring 71 between them, said spring prefer-
ably having its. Opp081te ends seated in sock-
ets 72 in Lhe opposing surfaces of the bloeks,.

as shown in Fig. 1.

Referring now to the collars 13 and 14, it

will be netleed that they are of the cam type

and of similar construction,with the exception

that the collar 14 1s prewded with a grooved
extension 73, engaged by the lever 74, pweted

- upon a sector 5 secured to the engine and

55
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provided with a series of equidistant notches
76 77 78 79, the notches 76 and 78 being ar-
ranged between the notches 77 and 79.

dog 80, which, by engagement with one or
:-zmethel of smd notehes regulates the volume
of steam admitted to the cylinder and the
length of time which such supply continues

to be admitted, as will be presently explained.

The cam- _eol]cms 13 and 14 are secured upon

- the shaft at an angle of one hundred and

eighty degrees, and one is adapted to work
in conjunction with one piston and the ethet
with the companion piston.

Sald'
Jever also carries the usual spring-actuated

_‘

-erank arms 66, hereinbefore described.

- The cam 13 is provided with four cam-sur-
faees—wz 31 82 83 84, 81 and 83 being ar-
ranged dm,m etrically opp031te each othe1 and

(=

70

extendmﬂ' about half-way around the collar -

in order that steam may be admitted to the

cylinder while the pistonis traveling half the

revolution and then be cut off, as hereinafter
explained, so that the remaining half-revolu-
tion of the piston may be aeeomphshed by
the expansion of the steam admitted during
the ﬁlSt half-revolution, one of these cams
serving to cause the admission of steam when
the plston is rotating in one direction and
the other when the engine is reversed. The

cams 82 and 84 of said “collar are also located
at diametrically opposite points and extend

about one-quarter way around the collar and
are adapted, accordingly as the engine runs
in one direction or the other, to admit steam
while the piston is traveling one-fourth of a
revolution and then permit it to be cut off,
in order that the remaining three-quarters

revolution shall be under the expansion of
the steam admitted during the first quarter-

revolution. The collar 14 is also provided
with four similar cam-surfaces 81*>82* 53* 342,

‘These surfaces are arranged with the same.

relation to each other as the cam-surfaces of
collar 13, bat owing to the fact that the col-
lar 14 is secured upon the shaft at an angle of

‘one hundred and eighty degrees to the eolla,r

13 the companion surfaces 31 81° 82 82*, &e.

| are at diametrically opposite sides of the
and mterposed preferably,between said etrlps |

75
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shaft 8, and consequently at the instantsteam

is cut off from one chamber or subeylinder.it

is admitted to the other chamber or 511bey1-
inder.
is acting on one piston or the other as long as
the engine is in opemtlon » In order to ex-
plain thls operation more clearly, attention
is directed especially to Figs. 11 and 12,
where the collars are arranﬂ“ed in pwpel re-
lation to each other.

85 designates rollers, wlneh engage the cam-

collars a,nd are mounted in the lowel ends of

Therefore it is obvious that the steam

105

IT1O

the slotted links 86 and 87, pivoted to the

(See
I'igs. 1 and 3. )

Said links are guided upon

115

the antifriction-rollers 88, mounted upon pins -

projecting from the eylmdel-heads, and are -

held dep1essed with a -ylelding pressure by

means of springs 8y, mou nted upon the pins 90, -

and bearing at ‘their upper and lower ends, re-

120

spectively, upon crank-arms 66 and the pins

upon which guide-rollers 88 are journaled.
The water aeeumulatmn‘ in the piston-cham-
bers by condensation 1s dxamed off 1;111 ough
the drain-cocks 91. - |
Supposing, now, that the lever 74 oceupies
the pOblthIl shown in Fig. 8, with the dog en-
oaging noteh 79,1t is obmoue that the cellms

125

are moved to the lefs upon the shattasfaras

possible, and that in' consequence the link-
rollers 85 are engaged with said collars in the
plane of the (3011&1‘3 84 and 84", respectively,
so that as the shaft revolves said cams forone-
quarter of each revolution raise said links,

13C
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and thereby oscillate the valves 67 and 68
from the position indicated in full lines to
that in dotted lines, I'ig. 2, and thereby ad-
mit steam to the cylmdel s by way of the open-
ings (2, passages 44 of slide-valves, and ports

38 and that the exhaust-steam at this time |

eseapes by way of ports 39, slide-valve cavi-
ties 45, communicating therewith, passages
41, and holes 42 into the common exhaust-
passage 36, whence it escapes through the ex-
lmust-plpe 7 in the customary manner. Ow-

ing to the fact that the valves are alter nately |

held open for only one-quarter revolution it
1s obvious that the first quarter-revolution of
each pistonisunderdirect steam-pressure and
the following three-quarters revolution is un-
der expansion.

To reverse the operation of the engine and
still obtain three-quarters expansion, the le-
ver 52 is manipulated to shift the slide-valve
and cause the steam to enter the subeylinder
by way of passages 39 instead of passages 38.

Tocausetheenginetoreverse without waste
of steam, 1t is necessary to shift the cam-col-
lars from the position described—viz., that

“opening and by contact with its opposite sides -

826,216

cut off the passage of steam therethrough,

“means tooperate said slide-valve,a cam-collar
“upon the engine-shaft, and instrumentalities
“actuated by said cam-collar for oscillating said

balanced valve, substantially as described.
2. A rotary engine, provided with two pis-

ton-chambers, each having an abutment with
sloping approaches and ports at opposite

sides of it8 apex, a steam-chest provided with

supply and exhaust ports, slide-valves there-

In, provided with passages communicating

| with certain of said ports, and with cavities

connecting the other ports with the exhaust-
ports of theengine, a shaft extending through
sald chambers, rotary pistons thereon, and
provided with radially-extending wings set at
an angle to each other, a slide-plate connect-
ing said valves, and provided with openings,
a lever-carrying shaft journaled in thesteam-

75

30

chest and provided with a cog-segment en-

gaging the openings of said plate, and means

| to seeure suld lever and connecting slide-

shown in full lines, Fig. 8—to the position |

shown in dotited lmeq same ﬁﬂ‘ure with dog
80 engaging notch 77 of the sector 75. This

operation of course is accomplished while the
engine 1s in motion and causes the mutual
engagement of the rollers 85 with the quar-
ter-cams S2 and 82°,

direct pressure and half expansion, the lever
74 18 shifted so as to cause dog S0 to engage |

notch 76, and consequently place the rollers
85 in engagement with half-cams 81 812,
reverse the operation of the engine and still
maintain the sagpe direct and expansive pres-

sure, saild lever is manipulated to cause the ]

rollers 35 to engage the half-cam surfaces 83
83%, as will be readily understood.

embodying thefeatures of advantage enumer-

ated as desirable in the statement of Inven-
tion, and it is to be understood that I reserve

the right to make such changes as do not in-
volve a departure from the spmt and scope
of the same.

Having thus described the invention, what

I claim as new, and desire to secure by Letters |

Patent, 1s—

chamber, having an abutinent with sloping

with a passage communicating with the sup-

chest, a shaft extending through said piston- .
a rotary p1ston thereon provided .
with a mdlal]y-ettendinﬂ wing, a block upon |

chambm

said valve provided with an opening always .

?t

a balaueed valve arranged to oscillate in said |

registering with the supply-port of the valve,

To i

plate, at their required point of adjustment,
substantially as deseribed.
3. A rotary engine, provided with two pis-

ton-chambers, each provided with an abut-
{ ment having sloping approaches and ports at
I opposite sides of its apex, a steam-chest, pro-

vided with supply and exhaust ports, slide-

i valves therein, provided with passages com-

'!.
i

| municating with certain of said ports, and
If 1t be desired to run the engine with half |

with céavities connecting the other ports with
the exhaust-port of the engine, a shaft ex-
tending through said chambers, rotary pis-
tons thereon and provided with radially-pro-
jecting wings set at an angle to each other,

{ & slide- p]ate counecting said valves and pro-

! said plate, a
From the above description it will be ap-
parent that I have produced a rotary engine

vided with openings, a lever-carrying shaft

Qo

95

| Jole

105

journaled in the steam-chest and provided

with a cog-segimment engaging the openings of
sector, and a spring-actuated
dog carried by the lever and adapted to en-
gage sald sector and hold the slide-valves in

| one position or the other, substantially as de-

|

scribed.
4. A rotary engine, provlded with two pis-

i ton-chambers, each provided with an abut-

| ment having slopmfr approaches and ports at

| opposite sules of its apex, a steam-chest, pro-

vided with supply and exhaust ports, slide-
valves therein, provided with passages eom-

| municating with certain of said ports, and
1. A rotary engine, pr ovided with a piston- .

with cavities connecting the otherports with

| the exhaust-port of the engine, a shaft ex-
approaches and ports at opposite sides of its
apex, asteam-chest,provided withsupply and

exhaust ports, aslide-valve therein, provided |

tending through said chambers, rotary pis-
tons thereon and provided with radially-pro-
Jecting wings set at an angle to each other,

| blocks mounted in the steam-chest and upon
ply-port and. with cavities connecting the |
other port with the exhaust-port of the steam-

the slide-valves and provided with openings

110

115

120

125

communicating with the passages of said

valves, and balanced valves located in said
openings and adapted to permit or prevent
steam passing therethrough, substantially as

| described.
5. A rotary engine, provided with tWo pis-
ton-chambers, each provided with an abut-

139




or A

I'3

I5

20

25

- 626,216

“ment having sloping approaches and portsat

opposite sides of its apex, a steam-chest, pro-
vided with supply and exhaust ports, slide-

valves therein, provided with passages com-.

municating with certain of said ports, and
with cavities connecting the other ports with
the exhaust-port of the engine, a shaft ex-

tending through said chambers, rotary pis-.

tons thereon and provided with radially-pro-
jecting wings set at an angle to each other,

‘blocks mounted in the steam-chest and upon

the slide-valves and provided with openings
communicating with the passages of said
valves, balanced valves located in said open-
ings, collars provided with cam -surfaces
mounted upon the shaft, and instrumentali-

ties operated by said cams to oscillate said

balanced valves, substantially as and for the
purpose set forth. o -

6. A rotary engine, provided with two pis-
ton-chambers, each provided with an abut-

ment having sloping-approaches and ports at

opposite sides of its apex, a steam-chest, pro-

vided with supply and exhaust ports, slide-
valves therein, provided with passages com-

" municating with certain of said ports, and

30

35

_40

45

with cavities connecting the other ports with
the exhaust-port of the engine, a shatt ex-
tending through said chambers, rotary pis-
tons thereon and provided with radially-pro-
jecting wings set at an angle to each other,
blocks mounted in the steam-chest and upon
the slide-valves and provided with openings
communicating with the passages.of said
valves, balanced valves located in said open-

ings,collars mounted upon said shaft and pro-
vided with a pair of cam-surfaces extending |

about one-quarter way around the collar, and
a pair of cam-surfaces extending about half-
way around the collar, instrumentalities con-

‘nected to said balanced valves,and meansto

adjust said collars and thereby cause the cor-
responding cam -surfaces to actuate said
valves through said instrumentalities, sub-
stantially as described.

7. A rotary engine, provided with two pis-
ton-chambers, each provided with an abut-
ment-having sloping approachesand ports at
opposite sidesof its apex, a steam-chest, pro-

A

vided with supply and exhaust ports, slide-
valves therein, provided with passages com-

‘municating with certain of said ports, and
with eavities connecting the other ports with

5O

the exhaust-port of the engine, a shaft ex-

tending through said chambers, rotary pis-

‘tons thereon and provided with radially-pro-

jecting wings set at an angle to each other,
blocks mounted in the steam-chest and upon
the slide-valves and provided with openings
communicating with the passages of said
valves, shafts journaled in said blocks, a
spring forcing said blocks apart, shafts jour-
naled in the steam-chest and said blocks, bal-
anced valves mounted thereon in the open-
ings of said blocks, spring-depressed crank-

“arms upon said shafts, slotted links suitably
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cuided pivoted to said arms and provided -

with rollers at their lower ends, cam-collars

rotating with but adapted to slide upon the

shaft, each collar being provided with two
one-quarter and twoone-half cams; one quar-
ter and one half cam being arranged diamet-
rically opposite each other, tie-rods connect-

ing said cam-collars, aleverfor shiftingthem

longitudinally on the shaft, so.as to cause
the desired cams to engage the rollers of said
links, a sector, and a spring-actuated dog
carried by said lever and engaging said sec-
tor, substantially as described.

3. In a rotaryengine, a circular piston pro-
vided with a radial notch, a T-shaped wing
seated therein, consisting of a pairof sections
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26, lap-jointed together and provided with

opposing cavities 27, and with pins 29, pro-

jecting inward at opposite sides of the stem-

of the wing, springs 28 seated in sald oppos-
ing cavities and exerting outward pressure
upon said sections, and springs 80, secured
to the pistons and having their opposite ends

‘engaging said pins and pressing outward

upon the wing, substantially as described.
In testimony whereof I affix my signature
in the presence of two witnesses.

JOHN BODAM.

Witnesses:
- B. W. KNIGHT,
JOSHUA BRADLEY.
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