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which prevent the

UNITED STATES

PaTENT OFFICE.

JOSEPH THORNE, OF PORT RICHMOND, NEW YORK.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 399,722, dated J a,nua,ry 8, 1889,

Applmatmn filed J anuary 11, 1888 Serial No, 260,392,

(No model.)

Lo all whom it may concern:

Be it known that I, JOSEPH THORNE, a citi-
zen of the United States, residing at Port
Richmond, county of Rlchmond, and State of
New ’101‘1\.,_, have invented certain new and
useful Improvements in Rotary Engines, fully
described and represented in the fOﬂOWlHU‘
speciiication and the accompanying drawings,
forming a part of the same.

This invention relates to an engine or mo-
tor of that general class known as rotary”
engines, it 1>(f~111“ the purpose of the inven-
tion to provide an engine of this class which
will secure economy both in the cost of con-
struction and in the use of steam. These
ends I attain by so construeting the engine
as to avoid the use of 1*6011:}100&1;111” pdr‘rs
attainment of high rates
of speed and cause loss of power, by causing
the abutment and piston to rotate in the same

- direction, which prevents waste of steam, by
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dl%penmn o entirely with ordinary %Luf]nm
boxes, which entail expense in the constrie-
tion and cause great friction and consequent
loss of power, {:111{1 by s0 construeting and or-

ganizing the engine that the pressure of the
steam - is exerted almost (*0]*1‘[]1111011@13 apon

the piston.

Asa full understanding of the construction
and mode of operation of the engine embody-
ing the present invention can oulv be. given
b}f an 1llustration and a detailed de%ml[}tlon
all prelimin
will be omitted and a full deseription given,
reference being had to the aeoompdn} mg
drawings, in W111(*11---+

Figure 1 1is a front elevation of a rotary en-
ﬂ*me embod} ing the present invention. Fig.

218 a central Vertw al cross-section of the same.
Fiﬁ'. 3 18 & section taken upon the line 3 of
Flb 2, the piston being shown in elevation.
Fig. 4 1s a rear e]evmmn of the engine, the
casing for the gearing being r emoved, I‘lo 5

18 a view %111111.;11 to b 10, 3, s,lmwmﬂ the pm’*ts

in a different poﬁuum Ifig. 6 18 a vertical
section taken on the line 6 of Fig. 2. Fig. 7

18 a horizontal section taken upon the line 7
Fig. 8 18 a similar view taken on
Fig. 9 is an en-
10 1s a
Fig.

of Fig. 3.
the line 8 of the same figure.
larged view of a part of Fig. 3. FIU

Seetmn taken on the line 10 of Fln 0.

1ary description of the invention .

11 1s a Sect'ion taken on the line 11 of Kig.
10, Fig. 12 is a section taken on the line 12
of Fig. 9. FIE,.S 13 and 14 are views similar
to Figs. 2 and 8, illustrating a double engine.
Fig. 15 is a view of the rotary following abut—
mentb, showing them removed from the en-
gine, Iig. 16 is a similar view of one of the
induetion-valveb Figs. 17 and 18 illustrate
a slight modification, whwh will be herein-
after explained.

Referring now particularly to Figs. 1 to 12,
it 18 to be uuderstood that the 0\;’1111(161‘ of tlle
engine is composed of two head-plates, A, of
Subh’mutmllj circular form, which rise f1‘0111 2
base, I{, and are (30111160‘[@(1 by a rim, B,s0 as
to form a circular chamber. The plates A,
forming the heads of the cylinder, and the
rim I3 are securely bolted together by bolts a,
which pass through the heads and the rim, as
indicated. Passing through the center of the
cylinder and mounted in suitable bearings in
the heads A is the main shaft C, upon which
iIs mounted the piston D, which is of a thick-
ness just sufficient to 111 the space between
the (33?1111d@1-hecudf-3 1The body of the piston
D 1s of circular form, but is provided with a
projection or lobe, 4, 1]1@ sides of which form
arces of two cireles described around different
centers, and the piston is so set upon the main
shaft C that its point or lobe 4 will as the

_1}1‘3‘6011 revolves maintain close conhwt with

the rim B of the cylinder.

Located in the base I of the ecylinder is a
circular recess of about one-fourth the diam-
eter of the eylinder, which opens upward into
the cylinder. Ifitted into this recess is a ro-
tating following abutment, d, the body of

wlnch 1S of en*eul:zw form but 18 cut {lway |

upon one side, as shown at 5, so that upon
being rotated tarn for turn with the piston
and in the same direction it will always main-
tain close contact with the periphery of the
piston. The portion § of the abutment, like
the lobe 4 of the piston, forms ares of two
larger circles deseribed about different cen-
ters. 1t will be observed that by reason of
this construetion all parts of the peripheries
of the piston and abutment form parts of
true circles. The abutment d is mounted
upon or made integral with a shaft, g, which

1s supported in bearings in the base K of the
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cylinder. The main shaft C and the shaft
g of the abutment project through the rear
head. A of the cylinder, and are provided
with gears 67, which are connected by an in-
termedmte gear, 5, mounted upon a stud pro-

jecting from the head. The gears 6 7 8§ are

of such size that the abutment is caused to

make turn for turn with the piston and in
the same direction. As before stated, the
piston and abutment are so set with relation
to each other that as they are thus rotated in
unison a close contact will always be main-

tained bekaveen their peripheries—that is to.

say, they are so set that the projecting lobe 4
of the piston will maintain contaect with the
depression 5 of the abutment. The gears 6
7 8 (or the gear 8 alone) are made double as
shown, the Lwo parts being secured to cach
other b} bolts 3 and nmde.efbpfbble of slight ad-
justment, so as to compensate for any slight
wear or looseness in the gears, and thus pre-
vent backlash. The gears 67 3 and the ends
of the shafts C g are inclosed in a casing, 7,

which 1s %eem‘ed to the cylinder-head by

means of bolts. The chamber thus formed
for the reception of the gears 6 7 8 is kept
filled with oil for the lubrication of the gears,
the oil being supplied through asuitable duct.
The bearmﬂs for the shafts C and g 1n the

y"hnder-—]mads are provided with double or
triple bushings 10, which are Iubricated
through suitable duet% formed in the cylin-
der-headls. The end of the shaftt C opposite
to the gear 6 is extended through the head of

- the cyhnder and is supported in a long bear-

Ing or sleeve, 12, and carries at its end the
main (:11*1?1119-1)1111@3? 4(),

Formed in the base I{ of the engine, upon
each side of the abutment d, are chambers
15 14, having ports 15 16, which communicate
with the cylinder and pipes 17 18, by which
the steam for operating the engine can be ad-
mitted through the chamber and port upon

either side of the abutment and exhausted

through the chamber and portupon the other
side, aeeordmﬂ tothe direction in which the en-
gineisto be 01)61‘€Lt ed. Theports1516arecon-
trolled by rotary valves I G, which are fitted
into circular seats formed in the sides and
bottoms of the chambers. The valves I G
are arranged to make turn for turn with the
piston and abutment and in the same direc-
tion, and for this purpose the shaft ¢ of the
&butment which projects through the cylin-
der-head, is provided with a gear, 19, which
engages, throuﬂh long 111Lel'medmte% 41, with
gears 20, of 1i];:e diz-l,meter seeured to the spin-
dles m of the valves. The gears 19 20 41
and the projecting ends of the shaft g and
spindles m are inclosed in a casing, I, se-
cured to the cylinder-head.

The operation of the engine thus constructed
and organized 1s as follows: Assuming that it
18 de_sn*ed the piston shall rotate in the direc-
tion indicated by the arrows in Figs. 3 and 5,
the steam will be admitted throuﬂh the eham—

ber 14 and port 16 and exhausted through the !

305,722

' port 15 and chamber 13, the valve G will be

moved inward into its seat, so as to control
the admission of the steam through the port
16, and the valve Iff will be move outward into
the casing I, so as to leave the port 15 unob-
structed for the exhaust of the steam. When
the valve If is in this position, its gear 20 will
remain in engagement with the gear 41; but
the valve mll r evolve idly. The %‘remn ~COMN-
nections will be so adjusted that the live
steam will enter the chamber 14 through the
pipe 18 and that the exhaust-steam can pass
off through the pipe 17. |
Assuming the engine to be in operation and
1]10 parts to be in the position shown in TFig.
5, the steam will pass from the chamber 14
‘]11‘011&11 the port 16 and enter the space 1n
the cy lmdel‘ hetween the abutment « and the
projecting lobe 4 of the piston D and actupon
the lobe of the piston, so as to rotate it in the
direction indicated by the arrow. Asthe pis-
ton advances from this pm’nt the abutment
will, through the gears 6 7 §, be correspond-
fnﬂlv rotat ed In ‘r]m same du*ectlon, SO as to
maintain its contact with the periphery of the
piston, and the steam entering the cylinder
will continue to act upon the pr*o,]eetmn lobe
4 and drive the piston onward, and thig will
continue until the piston has made about a
half-revolution and arrived in the position
shown in Ifig. 5. At this time the valve G
will have eomp]eted a corresponding part of
a revolution and  be in the position shown in
said figure,so as tonearly close the induetion-
port 10. Directly after this the valve G will

close the port 16 and cut off the further ad-

mission of steam to the cylinder. Thesteam
alreadyin the eylinder will, however, continue
to act expansively upon the projecting lobe 4
of the piston,so as to drive the piston onward
until said lobe passes the exhaust-port 15
upon the opposite side of the abutment d, and

as soon as this takes place the steam in the

cylinder will be exhausted through the port.
It will be observed, however, that before the
port 15 is thus opened the piston has nearly
completed its revolution, having heen acted
upon continuously by the steam. Affer pass-
ing the port 15 the piston will be carried on-
ward by the momentum of the parts until it
again arrives at the position shown in Fig.
5, at which time the valve G will have ar-
rived in position to again admit steam be-
hind. the lobe 4 to drive the piston forward
during the next revolution, and so the op-
eration will continue to be repeated. 1t will
be observed that in this operation the pis-
ton and abutment rotate in the same direc-

tion—that is to say, with their peripheries
moving in opposite directions at the point of

contact. Thisisafeature of very marked ad-

vantage, as 1t results in a great saving in the -

use of steam. If the abutment moved in the
opposite direction, a quantity of live steam at
full pressure would at each revolution of the
abutment be cut out of the eylinder and car-
ried around in the cavity formed by the de-
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pressed portion 5 of the abutm ent, and finally

discharged upon the exhaust side of the lobe
4 of the piston, having performed no work and

being an entire waste. The amount of steam

thus wasted would be considerable. By so

constructing and organizing the engine that
the abutment moved in the same direction as
the piston this waste is entirely avoided, as
ne live steam is cut out of the e¢ylinder by the
abutment. |

Another important feature of the invention

relates to the means for preventing leakage of -

steam past the piston and abutment. In or-
der to maintain a tight joint between the cy-
lindrical portion of the abutment and thepis-
ton, the periphery of the cylindrical portion

of the abutment is made up of a number of |

loose packing-blocks, 21, which are so formed
and secured to the abutment as to be incapa-

ble of moving circuimferentially around the

abutment, and yet be free to be moved out-
ward away from the axis of the abutment by
centrifugal force, and thus form a tight joint
between the abutment and piston and the
abutment and its seat. In the construction
shown there are two of these blocks employed,
and this number is sufficient; but there may
be a greater number employed, if preferred.

Asshownin the prineipal views of the drav-
ings, the packing-blocks 21 and the body of
the abutment are only equal in length to the
thickness of the piston; but it will usnally be
preferable to make the body of the abutment
and the blocks slightly longer, so that they
will enter the openings formed in the head-
plates A and have a bearing therein, as shown
in Kigs. 17 and 18. This will malke it impos-
sible for the blocks to become displaced to
any such extent as to cause damage.

T'o maintain a tight joint between the sides
of the piston and the heads of the e¢ylinder,
the piston is provided on its sides with annu-
lar recesses, in which are fitted loose packing-
rings 22, which are pressed outward into con-
tact with the cylinder-heads by light springs
9, (see IMig. 12,) seated behind the rings. To

maintain a tight joint-between the point of

the lobe 4 and the rim B of the eylinder and |

the portion 5 of the Abutment, the lobe is pro-
vided at 1fs point with a transverse recess in

which is seated a loose packing-block, 23, (see

Figs. 9, 10, and 11,) which is arranged to be
moved outward by centrifugal foree, so as to
always maintain contact with the rim of the
cylinder or the portion 5 of the abutinent, as
the case may be. The block 23 will prefer-
ably be provided with flanges 2, as shown, in
which case the piston will be recessed, so as
to permit the steam to act upon the inner
sides of the flanges, and thus hold the block
in contact with the rim of the eylinder. The
ends of the block 23 are provided with re-
cesses 1n which are seated small packing-
blocks 11, which are pressed outward later-

ally by springs 1, so as to form tight joints be-

tween the ends of the block 23 and the heads
of the cylinder.

To reverse the engine, it is only necessary
to withdraw the valve G from its seat, so as
to leave the port 16 uncontrolled, and move
the valve I¥ inward into its seat, so as to con-
trol the port 15, and adjust the steam-connec-
tions, so as to permit the live steam for oper-

ating the engine to enter the chamber 13 and

chamber 14. For the purpose of shifting the
valves If G toreverse the engine, the spindles
m of the valves may be provided with any
suttable form of operating devices. The point
at which the steam is cut off and from which
1t 18 allowed to work expansively may be va-
ried to suit different running conditions by

50 forming the valves If G as to cause the in-

duction-port to be closed earlier or later in
the revolution of the piston.

If 1t is not desired to make the engine re-
versible, one of the valves It or G will simply
be omitted.

It is preferable that the valves I G should

rotate in the same direction as the piston and

abutment, as shown; but this is not essential.
They may rotate in the opposite direction.
T'he chambers 13 14 or the pipes 17 18 will
preferably be provided with valves or cocks
v i, the stems of which will be connected to
any suitable form of speed-governor which
will operate the cock or valve on the induc-

tion side to vary the quantity of steam ad-
mitted, and thus control the speed of the en-

oine.
In the organization which has been de-
scribed the engine consists of but a single

piston and abutment; but in many cases it

will be desirable that the engine should con-
sist of a plurality of pistons and abutments,
and this can readily be done by duplicating
the econstruction which has been described.
Ifigs, 15 to 16 illustrate a double engine con-
sisting of two pistons and abutments and
their auxiliaries. In this case the two pis-
tons D E are mounted side by side upon the

partition, b, so as to form a separate cylinder
for each piston. The two abutments d e are
made integral, as shown, and the valves F G
are made double,as shown in Fig. 16. The
pistons D E are set upon the main shaft with
thelr lobes 4 opposite each other and the abut-
ments and valves are correspondingly ar-
ranged, so that the steam 18 admitted to act

1n one cylinder at the time it is cut off from.

the other, and vice versa.

1t will readily be understood that the en-
gine. may consist of more than two pistons
and abutments arranged in the same manner.

In conclusion it is to be remarked that the
organization which has been described may
be used as a pump or meter, as well as an en-
gine or motor, |

What I elaim 1s—

1. 'T'hé combination, with a rotary piston.
having a projection or lobe, of a rotary abut-

main shaft, and the eylinder ix divided by a
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ment formed to maintain contact with the

- periphery of the piston and rotating in the



ment formed and ary

same dir ectlon therewith sub%tantmlly as de-
scribed. S
2. The combination, with a rotary piston

| hfwmg a projection or ]_obej of a rotary abut-
anged to maintain eon-
tact with the periphery of the piston, indue-

tion and exhaust ports located npon the op-

- posite sides of the abutment, and a rotary

IO

20
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- gearing connecting the two to eanse them to
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abutment, and the rotary valves I G, for con- !

valve for controlling the induction-port, sub-

stantially as deacnheﬂ |

9 M. - . - Yot

5. The combination, w 11.]1 a rotary piston
having a projection or lobe, of a rotary abut-

ment formed to maintain contact with the pe-

riphery of the piston and connections be-
tween the piston and abutment for rotating

the latter turn for turn with the former and

1 the same direction, substantially as. de-’

scribed.

4. The Combnmtmn with a rotary piston

having a projection or lobo of a rotary abut-

ment formed to maintain eontﬂ.et with the pe-
riphery of the piston, induction and exhaust

ports located upon the opposite sides of the
abutment, a rotary valve for controlling the

“induction-port, and connections bomveeu the |

piston, abutment, and valve for causing the

~abutment and valve ‘to make fwrn for turn

with the piston, substantially as deseribed.
5. The combination, with a rotary piston

having a projection or lobe, of a rotary abut-
ment formed to maintain contact with the pe-

riphery of the piston and double adjustable

nmlxe tm‘n for turn in the same direction with-
outl backlash, substantially as described.

6. The combination, with a rotary piston
hm?’ing a projection or lobe, of a rotary abut-

ment formed to maintain contact with the pe-
riphery of the piston and rotating in the same
direction therewith, induction and exhaust
ports located upon the opposite sides of the
abutment, and adjustable valves for control-
ling said ports, whereby the steam can be ad-
mitted upon either side of the abutment and
exhausted upon the other, substantially
described.

7. The combination, with a rotary piston
having a projection or lobe, of a rotary abut-
ment formed to maintain contact with the pe-
riphery of the piston, induction and exhaust
ports located upon the opposite sides of the

305,709

trolling said ports, which are geared to the

shaft of the abutment and arranged to be 1n-

serted and withdrawn to reverse the engine,
substantially as described.

55

8. The combination, with a plurality of ro-

tary pistons: having projections or lobes set:

in different positions with relation to the main
shaft, of rotary abutments formed to maintain
contact with the peripheries of said pistons
and rotating in the same dir eetwn therewith,
substant mllj as deseribed.

9. The combination, Wlth a plurality of ro-

tary pistons having pm;]eCtlon% or. lobes set
in different positions with relation to the main
shaft, of rotary abutments formed to maintain

I _contact with the peripheries of said pistons, .
induction and exhaust ports located upon the

opposite sides of the abutments, and rotary
valves for controlling the induction -ports,
sald pistons, abutments, and valves being

6o

70

connected so as to 1’1*131{6 turn for turn, sub-

stantially as described.

10. The combination, w ith a 1‘0‘[&1"5?’ piston
having a cireular body ‘and a lobe, the sides
of which form ares of two' cireles described

about different centers, of a rotary abutment
maintaining contact with the periphery of
L said piston and rotating in the same direc-
“tion, and having a circular body and a de-
pressed portion formed upon the arecs of two
cireles deseribed about different centers, sub-

%‘rantmlly as deseribed.

11. The- combination, with a rotar y plston
and the rotary abutment having the gear 19,
of the rotary valves I G, arranged to be in-
serted and withdrawn, and having the gears
20 and the long gears Jrl eonneehnn the gears
19 20, subst :?L]]Llctlh" S de%ombul

12. T'he ecombination, with the rotary piston
and the rotary abutment of the packing-
blocks 21, mounted upon the body of the
abuhnent S0 as to be permitted to move ont-
ward by Pll111fu“ﬂl forece, substantially as de-
seribed.

In testimony w ]161'00t I have hereunto set
my hand in the presence of two %uchmhmn
1\1{119%@% |

JOSEPH THORNE.

Witnhesses:
T. H. PALMER,
J. J. KENNEDY.
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