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- UUNTTED STATES

PaTeENT OFFICE.

ALBERT D. BELLINGER, OF BLACK RIVER FALLS, WISCONSIN, ASSIGNOR TO
TIMSELF AND HENRI B. COLE, OF SAME PLACE.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No, 491,402, dated February 7, 1893.
Application filed December 8, 1891, Serial No. 414,360, (Mo model.)

To all whom té may CONcerie:

Be it known that I, ALBERT D. BELLINGER,
of Black River Falls, in the county of Jack-
son and State of Wisconsin, have invented a

z new and useful Improvement in Rotary En-
gines, of which the following is a full, clear,
and exact description.

The object of the invention is to provide a
new and improved rotary engine which is

to simple and durable in construction, very ef-
fective in operation, and arranged to utilize
the motive agent to the fullest advantage, al
the same time redueing friction to a minimum
and compensating for any endwise thrust or
13 movement of the shaft, so asnot to disturb the
relative position of the piston and cylinder.

The invention consists of certain partsand
details, and combinations of the same as
will be hereinafter fully described and then

zo pointed out in the elaims.

Reference is to be had to the accompanying
drawings forming a part of thisspecification,
in svhich similar letters of reference indicate
corresponding parts in all the figures.

2g  Figure 1 is-a sectional end elevation of the
improvement on the line 1—1 of Fig. 8; Fig.
2 ig g like view of the same on the line 2—2
of Tig. 3; Tig. 3 is a sectional side elevation
of the same on the line 3--3 of Fig. 1; Fig. 4
30 is an enlarged sectional plan view of the
steam ehests and adjacent parts; Fig. disan
enlarged sectional side elevation of part of
the same; and Fig. 6 is a side elevation of the
device for returning the cut off valves.
35 The improved rotary engine is mounted on
a base A, formed at or near its center with
a transversely extending segmental arm A/,
provided at its upperend with outwardly ex-
tending flanges A% supporting screwsor bolts
A3 engaging lugs B formed in the under side
of the steam chests B and B/, arranged dia-
metrically opposite each other on the cylinder
(, and forming part of the same. The eylin-
der Cis lined on its inside with a ring C/,
45 formed with annular shoulders % on its ends,
™ the said shoulders being engaged by sets of
packing rings D/, forming part of a wheel D,
mounted to rotate within the stationary eyl-
inder C. e
so  Therings D" aresu pported partly on plates
D% and onn the rim D% on which the former

40

are bolted or otherwise secured at their inner
ends. The faces of the two outermost rings

of the sets of rings D’ abut against the inner
surface of the rings DY bolted to the outer 53
edges of the rim D? and the plates D? as
plainly shown in Figs. 3 and 4.

The peripheries of the rings D* extend
closely tothe inner surface of the cylinder ¢,
and the inner sidesof the said rings also abut 6o
against the edges of the lining C, thus hold-
ing the rings D’, which are packing rings, in
place on the shoulders C* of the lining <.
The periphery of the rim D? is lined by a sec-
tional ring Df which latter forms with the 65
lining C’ and the packing rings D’, a steam
space B, into which passes and acts, the mo-
tive agent for driving the machine. The mo-
tive agent introduced into the steam space E
acts on the pistons F and I, fitted to slidein yo
casings F? and F®, respectively extending to
the rim D?® of the wheel D. The outer ends
of the said pistons pass through the rim D?
and lining D% and are adapted to travel on
the inner surface of the lining €’ of the ¢yl- 75
inder ¢ and also come in contact with the
abutments G and @', located diametrically
opposite each other next to the steam chests
B and B’ respectively, as plainly illustrated
in Fig. 2.

The rim D? of the wheel D is provided with
inwardly projecting and longitudinally ex-
tending lags DY engaged at opposite sides by
plates D?, bolted or otherwise secured to the
arms of aspider D7,secured bysuitable means 85 '
on the main driving shaft I, passing cen-
trally through the eylinder C and journaled
in suitable bearings Af, formed or attached to
standards A% supported on the base A of the
main frame. Thus the shaft H is journaled 9o
in bearings independent of the support for
the cylinder C. The outer surfaces of the
arms of the spider D" abut on the inner sur-
faces of the lugs DY but the ends of the said
arms are unrestricted so that a lengthwise 95
shifting of the shaft If and the spider D7 does
not disturb the position of the rim D?, as the
said spider arms D7 are free to slide longi-
tudinally on the lugs DS When the shaft H,
Lowever, is turned, the spider arms by their 1oo
plates D® engaging the lugs D at opposite
sides carry the rim D? along, thus revolving
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the entire wheel D within the casing C. The
lining D% abuts at its outer edges on the in-
nermost rings of the sets of rings D’ so as to
hold the same in proper position on the rim
D3, the said rings thus forming with the lin-
ing ¢/, and the lining D% a tight joint to pre-
vent all leakage of the motive agent from the
steam space E.

In the rim of the cylinder C are formed the
channels ¢ and b, of which the channel ¢ is
connected with a suitable source of motive
agent supply, while the channel b is con-
nected with an exhaust pipe. The channels
o and b extend each through nearly one-half
of the rim of the cylinder C, as plainly shown
in Fig. 2, so as to steam-jacket the cylinder
C. The endsof the channels ¢ open into the
cylindrical spaces ¢ and ¢, formed in the
steam chests B and B’ respectively, and the
ends of the channel b terminate in cirecular
channels d and d’, also formed in the steam
chests B and B’, respectively, and surround-
ing the central spaces cand ¢’. Inthe latter
are secured the valve seats I and I’, contain-
ing the eut-off valves K and X', respectively,
each of the said valve seats being formed
with a cross bar I?, attached to the cylin-
drical parts I5, fastened to the head plates C°
and C% of the ecylinder C, as plainly illus-
trated in Fig. 4.

The cross bars I? of the valve seats I and I’
engage the back of the reversing valves J and
J’ respectively, mounted to turn in the spaces
¢ and ¢/, the shifting of the reversing valves
being accomplished by hand whenever it is
desired to reverse the engine, as hereinafter
more fully described.

In the cross bars I? of the fixed valve seats
Tand I are formed the inlet ports e and ¢/, re-
spectively, opening at all times into larger
ports f and /7, formed in the reversing valves
J and J’ respectively. The ports fand f/in
the reversing valves J and J’, connect with
the ports g and g’, extending through the eyl-
inder C, and lining C’ and the abutments G
and G’, to open into the steam space E below
and above a horizontal plane extending dia-
metrically through the shaft IT and the cen-
ters of the steam chests I3 and B’. When
the reversing valves J and J’ are turned in
order to reverse the engine, the ports f and
J' connect with the ports / and //, respect-
ively, also extending through the cylinder C,
its lining C’ and the abutments G, G’ respect-
ively, to open into the steam space E at op-
posite sides, that is above and below the ports
¢ and ¢’, as plainly illustrated in said Fig. 2.

In the abutment G between theinner ends
of the ports ¢ and hisarranged a packing bar
G pressing on the outer surface of the ring
lining D% the pressure on the bar G2 being
exerted by the motive agent passing through
the port f and a small port £ to the back of
the said bar, as plainly shown in Fig. 2. A
similar packing bar G3 is arranged in the
abutment G’ and is located between the in-
ner ends of the two portsg”’and ’. The mo-
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tive agent from the port f/ passes through a
port 7%, to the back of the packing bar G° so
as to pressthe latterin contact with the outer
surface of the ring lining D% In the periph-
ery of the reversing valve J and above and
below the port f are formed cavities < +/, and
similar cavities ¢* and <, are formed on the
reversing valve J’ above and below the port
J’. The cavity 7 is adapted to connect the
port » with the channel d so thattheexhaust
motive agent from the space E can pass
through the port 5, cavity ¢,into the channel
dand from the latter to the exhaust channel
b to finally pass to the outer air. The other
cavity ¢’ is adapted to conneet the port g with
the channel d when the reversing valve J has
been changed to reverse the engine, as above
described. In a like manner the cavity #* is
adapted to.connectthe port ¢’ with the chan-
nel d’ at the time the position of the revers-
ing valve J’ has been changed to reverse the
engine. The other cavity ©®is adapted to con-
nect the port 2’ with the channel ¢’ when the
engine is run in the direction of the arrow a’,
the exhaust steam passing through the port
I', cavity ¢, into the channel d’ and from the
latter to the channel b to finally pass to the
outer air.

‘When the several parts are in the position
illustrated in Fig. 2, and steam is admitted
to the channel a then it passes into the spaces
¢, ¢/ and from the latter through the ports e,
e’ and ports f, f” respectively, into the ports
9, 9's respectively, and then into the space E
below and above the abutments G, G’, re-
spectively, so that the motive agent acts on
the two pistons I and T’ to turn the wheel
D in the direction of the arrow @’. The ex-
haust steam in front of the pistons F, B’
passes through the ports i, b/, cavities <, ¢3
into the channels d, d’ and from the latter
through the channel b to the outerair. When
che positions of the reversing valves J and .J’
arc changed, then the ports i A’ become the
inlet ports for the motive agent, and the ports
¢, g’ the exhaust ports, to conduct the ex-
haust into the channel b by means of the cavi-
ties 4/, *and the channels d,d’. Each of the
channels d and d’ is connected by a channel
I, with a port [, connecting the inlet channel
@ with the interior of the cylinder, that is
the space E, as plainly illustrated in Fig. 5.
In this port / is arranged to slide a bloek or
valve n, held normally closed, as shown in the
said figure, by the pressure of the motive
agent in the channel a. In case of the in-
crease of pressure (back pressure) in the space
E, the valven is forced outwardlyso that the
channel & is opened and connection is estab-
lished between the space E and the channel
d or d’ to permit the excess of pressure to
passintothe exhaust channeld. The amount
of motive agent passing from the respective
space ¢, ¢’ through the portse ¢’ respectively
in the valve seat I or I’ respectively, is con-
trolled by the respective cut-off valve K or
K’ each of which is provided with a eross bar

70

75

8o

85

go

95

100

10§

I1I0

115

120

130




io

15

20

25

30

33

40

43

RO

6o

63

7 ]

491,402

K2, connecting the cylindrical ends K3, with
sach other. The eylindrieal ends X° are
mounted to turn in the valve seats I, 1 re-
speetively, as plainly shown in Fig.4. Hach
valve stem K4 of the two cut-off valves Kand
K’ earries on its outer ends arms K% and K¢
of which the latter are each connected with
a spring K7, attached on the casing C and
serving to hold the arm K°and its valve in
either of the two positions into which it is
moved, as hereinafter more fully described.
The arms K®stand diametrically opposite the
arms K¢ as plainly shown in Figs. 1, 4 and 6.

The arms K°and K° of the valve K are
adapted to be engaged by the left ends of the
bars L and L/, respectively mounted to glide
in suitable bearings in the cylinder heads C°
and Ctrespeetively. Theotherorright hand
ends of the bars L and I/ abut against and
are adapted to impart a swinging motion to
the arms K? and K° of the valve K’.

The bar L’ serves to move the valves K and
K7, to cut offon the ports e and ¢’ respect-
ively, the valves being held in this cut off
position by the action of the spring X' antil
the other bar T. moves the valves in an oppo-
site direction to reopen the ports e and ¢’ to
admit the motive agent.

Both bars L and L” are actuated from the
main driving shaft I, the bar L by moans of
acam and the other bar I’ by a cam con-
trolled by a centrifugal governor to regulate
the amount of cut off according to the speed
of the engine. Hach of the bars Lor I/ is
pressed on by a spring 12, resting with one
end against the head C'and with its other
end presses against anut 13, held adjustably
on the respective barL or I/, A jam nut
abutting against the nut L* locks the latter
in place. The sliding motion of thebar 1/ is
limited'in one direction by adjustable nuts
T4 held on the bar I” and abutting against
the head CY, as shown in Fig. 1. In the mid-
dle of each of the bars L or 1/ is formed a
ring LE, through which passes loosely themain
driving shaft . - On one side of the ring on
the bar L’ is arranged a friction roller L7,
adapted to bealternately engaged by the ends
N’ and N®of a cam N, provided withasleeve
N?, fitted on the main driving shaft H. In
the sleeve N2 isformed a diagonal slot N* en-
gaged by a pin I, projecting from a key H?,
mounted to slide in a longitudinal groove or
key-way H? formed in the main driving shaft
110 On the outer end of the key II? is secured
a grooved colar II% engaged by the forked
end of a lever H?, pivoted on a bracket sup-
ported from the casing C. The free end of
the lever II° is provided with a pointer H° in-
dieating on a graduated segment 7, as illus-
tated in Fig. 3.

On the inner end of the sleeve N°of the
cam N is formed or secured a gear wheel N7,
engaged at opposite sides by racks O and O/,
pivotally-connected with weighted governor
arms O? and O3, respectively pivoted at Oton
arms of the spider D7, the two pivot points

)

being located diametrically opposite each
other, as indicated in Tig. 1. Kaeh of the
arms O and O%is formed near its pivot end
with a lug O and OF, connected with springs
O7 and O, respectively, attached on adjust-
able bolts O held on the wheel D. The
pressure of the springs O’ and O° holds the
weighted ends of the governor arms O*and
0% in an innermost position, but when the
speed of the engine increases above a normal
rate then the said arms O% and O°swing out-
wardly against the tension of the springs O7
and O% respectively. The swinging move-
ment of the arms O? and O® causes the racks O
and O’ to turn the gear wheel N* so that the
sleeve N3of the cam N is turned, and the posi-
tion of the cam ends N/ and N? of the cam N is
changed. At thesame time the slot N*of the
sleeve N3, engaging the pin " imparts a slid-
ingmotion to thelatterand consequently tothe
key H?so that the collar Htimparts a swinging
motion to the lever H5 the point Hof which
then indicates theamounntor cut-off ontheseg-
ment H?. Thecam endsN’and N*inrevolving
with the shaft I alternately engage the fric-
fion roller 17so that thebar I is shifted to the
right against the tension of the spring T2
The latter returns the bar to the normal po-
sition shown -in Fig. 1, as soon as the cam
ends have left the friction roller T°. The
shifting of the bar L to the right causes a
swinging of the arms X°so that the cut-off
valves K and K’ are turned and the cross
bars K2 of the said valves cut off-sooner or
later on the ports e and ¢’, thus admitting
more or less steam to the space K. It is un-
derstood that the bar L is returned to its
former position after passing the arrow-
shaped ends Q*, Q° of thelever by its spring
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12 At this point the admission valve is open, -

offected by the movement of the bar L/ by
pushing arms K over the .center, the spring
K7 finishing the movement. The length of
this movement is checked by the arms K
striking ends of bar L. It is further under-
stood that the two arms X° and K° play out-
side the ends of bars L and L’ and the two
arms on the opposite or left side play between
the turned-up or right angle ends of bars L
and I/. This arrangement allows the four
arms to have a free movement and to play to
and from their respective abutting points.

Tt will be seen that when the speed of the
engine increases above a normal rate the po-
sition of the cam N is changed so that the cam
ends N’ and N? act sooner on the friction
roller T%, thius changing the position of the
valves K and K’ to cut off the motive agent
sooner at the ports e and ¢’

On the shaft H is secured a sleeve Q, pro-
vided with a pin Q’, extending into a notch
@2, formed in a lever Q% mounted to turn
loosely on the said sleeve Q and having its
outer ends Q! and Q% arvow-shaped as plainly
illustrated in Figs. 2 and 3. The outer ends
Qt and Q% are adapted to alternately engage
a friction voller L7 held on the bar L to shift
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the latter so as to turn the valves K and K’
to reopen the ports ¢ and ¢’ as before de-
scribed. It will be seen that on reversing the
motion of the engine the shaft II turns in an
opposite direction for a distance before the
pin Q' of sleeve Q) strikes the other end of
noteh Q¥ and carries lever QF along, so that
the latter does not act on friction roller 1.7
until piston I or T/ has passed the respective
live steam port in the abutment G or G’. It
is understood that when the arms X° and K¢
are pushed or pulled past a central position
by the action of the bars I. and I/, as above
described, the springs K7 finish the opening
or closing motion of the valves K and K’. A
pad or other device is arranged in casing ¢!
for the rod I/, to deaden the noise on the re-
turn of rod I/ and its nuts T.t. The cut-off cam
N can follow the cam lever Q° so closely that
the motive agent can be cut off at less than
one-tenth of full stroke and owing to the free
exhaust ports uncontrolled by valves and
open at all times into the channel b, the cut-
off can be prolonged ninety-nine one-hun-
dredths of the full stroke and the governor
will likewise work automatically within the
range of one-tenth to ninety-nine one-hun-
dredths. A

The pistons ¥ and I’ are mounted to slide
in casings I'* and I® respectively attached to
the inside of the rim D? of the wheel D, the
plates D? covering the sides of the said cas-
ings. The inner ends of the casings I and
¥ are connected by pipes F* with a diamet-
rical opening IS, formed in the main driving
shaft II connected with a central opening II7,
arranged longitudinally in the said shaftand
extending to one end thereof. The outer end
of the shaftis connected at the central opening
I with a pipe P, connected with theinlet pipe
of the motive agent, as plainlyshown in Fig. 3.
On the pipe P is arranged a reducing valve
I, alubricant-feeding device P? and a press-
ure gage P? all of approved constructions.
The reducing valve I’ serves to maintain a
constant pressure in eylinder in case of vary-
ing boiler pressure. Now a part of the mo-
tive agent can pass through the pipe P into
the openings I1” and TI® to pass through the
pipes I' into the inner ends of the casings I?
and I so that the motive agent presses
against the inner ends of the pistons F and
[ to hold the same with their outer ends in
contact with the lining ¢/ and the inner sur-
faces or sides of the abutments G and G’.
The inner sides of the abutments extend ver-
tically and tangentially to the ring lining D?
as shown in Fig. 2.

The pistons I and T’ are moved inward
when passing onto the respective abutment
G or G” and are finally pressed into an inner-
most position when passing the respective
packing bar G* or G%. The pistons are then
again forced outward while passing over the
other half of the respective abutment by the
action of the motive agent in the casings T2
and I pressing on the inner ends of the said

491,402

pistons. When the pistons passonto the abut-
ments G and G’, then the said pistons in pass-
ing over the exhaust ports exhaust the mo-
tive agent in the casings F? and F%, to permit
the pistons to readily slide inward while trav-
eling over the remainder of the abutments.
For this purpose each of the abutments is pro-
vided with a channel o, adapted to connect
with a port p formed in one side of the ex-
haust casing F%, so that the motive agent from
the casing can pass through the port p into
the channel o and from the latter into the re-
spective exhaust port at the time the piston
passes over the latter. The shifting of the
reversing valves J and J” is accomplished by
hand and for this parpose the following de-
vice is employed.

A segmental rod R is mounted to slide in
suitable bearings attached to the casing C
and is provided with a handle R’ for conven-
iently shifting the said rod R, the ends of the
latter passing through suitable stuffing boxes
into the steam chests B and B’, and each in-
ner end is formed with segmental gear teeth
R?in mesh with gear teeth J? formed on the
respective reversing valves J or J', as plainly
illustrated in Figs 1 and 2. By moving the
handle R in one direction, the two valves J
and J” are turned so that their positions are
changed to reverse the engine, as above de-
scribed. It is understood that the reversing
valves J and J” turn in the steam chests in
the space ¢ on the cylindrical ends I8 of the
fixed valve seats I and I’ respectively, as
above deseribed.

It will be seen that by this machine full
provision is made for all endwise thrust of
the shaft II, as the longitudinal shifting of
the latter does not affect the relative posi-
tious of the wheel D and the cylinder C. Tt
will further be seen that the eylinderissteam-
jacketed by forming the inlet channel ¢ and
the exhaust channel b semi-circular, as above
described and shown in the drawings.

ITaving thus fully described my invention,
I claim as new and desire to secure by Let-
ters Patent,—

1. In a rotary engine, a wheel provided with
a rim having projections, a spider abutting
with its arms on the said projections, and
plates attached to the spider arms and abut-
ting on the sides of the said projections, sub-
stantially as shown and described.

2. A rotary engine, provided with a wheel
comprising a spider, a rim formed with in-
wardly-extending projections abutting on the
arms on the spider, plates secured on the
spider arms and engaging opposite sides of
the said projections, a lining held on the
outer surface of the said rim, and packing
rings supported on the said rim and abutting
against the saidlining, substantially as shown
and described.

3. A rotary engine, provided with a wheel
comprising a spider, a rim formed with in-
wardly-extending projectionsabutting on the
arms of the spider, plates secured on the
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spiderarmsand engaging opposite sides of the
said projections, a lining held on the outer
surface of the said rim, packing rings sup-
ported on the said rim and abutting against
the said lining, and outer rings abutting
against the said packing rings and secured
on the said rim, substantially as shown and
deseribed.

4. In avotary engine, the combination with
a eylinder provided with a lining intheform
of a ring having annular shoulders, of a wheel
mounted to turn within thesaid eylinderand
comprising a ring, a spider carrying the said
rim, a lining held on the said rim, and pack-
ing plates extending from the said rim and
its lining to the shoulders on the lining of
the said eylinder, and rings secured to the
outer edges of the said rim tohold the pack-
ing rings in place, substantiall § asshown and
desecribed,

5. In a rotary engine, the combination with
a eylinder provided with a lining in the form
of a ring having annular shoulders, of awheel
mounted to turn within the said eylinder and
comprising a rim, a spider carrying the said

‘o

rim, a lining held on the said rim, and pack-
ing plates extending from the said rim and
its lining to the shoulders on the lining of
said eylinder, rings secured to the outer edges
of the said rim to hold the packing rings in
place, projections extending inwardly from
{hesaid ring, and plates attached to the spider
arms and engaging the sides of the said pro-
jections,substantially asshown and described.

6. In a rotary engine, the combination with
a wheel provided with sliding pistons, of a
cylinder forming a steam space with the said
whael and provided with an inlet channel and
an exhaust channel, a channel leading from
the said inlet channel tothesaid steam space,
and an auxiliary channel leading from the
last mentioned channel to the exhaust chan-
nel, and a valve fitted to slide in the channel
connecting the steam space with the inlet
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channel, substantially as shown and de- 45

seribed.
ALBERT D. BELLINGER.
Witnesses:
H. I. BRACKETT,
T, THISTLEWOOD.



