No. 679,937 : R  Patented Aug. 6, 1901,
~ H. A. BENSON. i

ROTARY ENGINE.

(Application filed Apr. 17, 1901.;

(No Madel.) | - . | 3 Sheets—Sheet |.
: - . l‘l' | .
| , _,,,---“‘ . , N HE -
. . ) 'y f,;,* T! l
| H | [ SR - |
. Q- K4 G\
| m | S\ LI/ « —\ B '
. A .@//’ Yas
LL! L 8 )
. | l u\ . . A\ ’jf/// \ $ 5’
I\ & AV ’
— 1l
ﬂﬂ'

~+  THE WORRIS PETERS CO. PHOTO-LITHO, WASHINGTON, D. C.




' — ..1| e A.;ill T

: | o -
. H. - 0 W R o |
@ 5 . :W._ . _
M... .W._ ﬁ | p DS ___ ¥ B //f _
.uﬂu _ ?.u | | g a _ _ 5 | | | _ |
m b \.\F \\\\ ._.A.u ﬂw _ . ..TH.:._. . M | __ _
£ s — =i \\\\\ :ﬁ - 3 il N,
a- c\A\\A\_\\\\\\\ / \\\.\\ \\\h&\\\hﬂ/&// Q 3 N %/ _ g
_ 3“ z _
Em " m._w ) “ m 1 14] / T . > Sl ~N T m
- % HHT ~ | _ 2
x =< N\ v i 3 x> 9 _m. | £
wy W7 _ ”. q ! ! 1! | Iﬁ = .“ “ 1 m |
LES ﬂwm e _ o m_“.“ il I =
<= N TT————=—+ b * ' b
=83 m_ 1! T z ; - _ g
: m S “ m ww o :“_ a ﬂzﬁ._mfu i - mu..
// [ ! a ) o . o
BA,A\\\\\\\\N! \\\“\\\\‘\\\\\!___E R BN
ool ﬁ_______________;_*_ 3 o
\ o |
i . 3 Mf#figﬁhmkhﬁﬁm@&@&@gﬁmﬁmﬁm&_mcmmd ARRNS - < X - M./ < . ﬂw
™~ o _ R )
S R _ W T : T X
= = F N gﬁ ? . F 3 D = % /




— SR g R T [ 4. T —————

3 Sheets—Sheet 3.

' Patented Aug. 6, 190I.

H. A. BENSON.
ROTARY ENGINE.
(Application filed Apr. 17, 1901..

No. 679,937,

(No Model.)

4l —

- WITNESSES.

TOLITHG, WASHINGTON, D. C.

Co., PHO




ERE e i . s i o A PWEERRRS o b M

ployed, each having a
a recess in the other, the two rotating with

10

L5

20

30

35

50

of Fig. 3.

L

UNITED STATES PATENT OFFICE.

IEZEKIAH A. BENSON,

OF BRIDGEPORT, CONNECTICUT.
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To all whom it may concern:
Beitknown that I, HEZERIAH A. BENSON, a

citizen of the United States, residing at Bridge-

port, county of Fairfield, State of Connecticut,
have invented a new and useful Rotary En-
gine, of which thefollowingisaspecification.

This invention relates to rotary engines of
the type in which two rotary pistons are em-
oat adapted to enter

their peripheries in contact exeeptlnﬂ‘ when
the floats are in the recesses. -
While the invention may be applied to en-

oines adapted to convert into motion the

power from any fluid, I have designed it with
particular reference to the use of steam as
the working fluid, and I will heremaftel SO
refer to it.

The invention is of the type shown in my

application filed October 3, 1900, Serial No.

82,138, and 18 in some reSpects qmte similar
thereto

The invention consists in the construction
and combinations of parts, substantially as
hereinafter deseribed and claimed.

In the accompanying drawings, Flﬂ*ure 1
represents an end view of the engine. Fig.
2 represents a section on the line 2 2 of Fig.

5. Fig. 3 represents a vertical central sec-

tion thmucrh the casing in Fig. 1, but showing
the pr 1n01pa1 parts 1us1de of sald casing asin
elevation. Iig. 4representsa horizontal sec-

tion of the engine on the line 4 4 of Kig. 6,

one of the Va,lves being shown in plan. I‘lﬂf
g represents a detail section on the line 5 5
Fig. 6 represents a section on the
line 6 6 of Flfr 3. Fig. 7represents a section

on the line 77 of Fig. 3, the valves being

shown in the reversed position from Fig. 6.

Similar reference characters indicate the

same or similar parts throua'hout the seveml
views.

The casing is composed of a centr al eastmn'.,

A, having a ase a and provided with ﬂanﬂes
to which the end castings B and Care bolted:

Outside of the end castmﬂ' B is a supple-
mental casting D, bolted_th'ei'eto, the purpose
of which will be hereinafter described. The

interior of the space within the castings A,

B, and C is occupied by three chambered
castings 10, which are identical with each

the space into three cylinder-chambers, in
each of which are located a pair of coacting
pistons, which will be presently deseribed.
The three chambers are provided in order
that three pairs of pistons may be located
therein, with their floats projecting in differ-
ent radial directions in order to equalize or
steady the action of the steam against them,
the floats of the second or intermediate pair
of the pistons being set one-third of the dis-

tance around from those of the first pair and

the pistons of the third pair being set one-
third of the distance around from those of
the second pair, these relative spacings being
indicated by the dotted lines in Fig. 6. As

indicated in Figs. 6 and 7, the castings 10

and the partitions 11 may have spaces 12

' formed therein for the sake of lightness.

aFierwrriiFi - e o

Mounted in bearings in the end castings B
and C are shafts 13, which PAass throuﬂ'h the
cylinders and the partition—plates, sald sha,fts
being geared together by pinions 14 outside
the end casting B. Keyed on the shafts13 in

. each of the cylinders formed in the castings

10 are two pistons 15 in rolling contact with
each other and each having a float 16 and a
recess 17, the recesses being formed, as usual
in this type of engine, to permit the floats to
pass the opposing pistons. The three cast-
ings 10 and the two partition-plates 11 are
held against each other within the casting A
by the end castings B C without requiring
other means for securing themin place. They
are held with their ehambe_rs in alinement by
the shafts 13 and the pistons carried thereby
and by the valves and their sleeves, pres-
ently described. The central portion of the
castmn' A is of slightly less diameter inter-
nally, as at ¢/, than the portions a® each side

| partition-plates 11, said plates 11 dividing -
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thereof, and the central casting 10 is fitted

within the portion a’, while the two partition-
plates 11 bear a,o'&mst the shouldels at the
edges of said p01t10n a'.

Two oscillating sleeves 18 are located in

_ehambers formed therefor through the cast-

ings 10 and plates 11, one at eaeh side of the
eenter of the p1st0n-ehambers Each of these
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sleeves is formed with ports, of which those

indicated at 19 are the smaller and those in-
dicated at 20 are the larger. HEach sleeve is

other and are separated from each other by | formed with a stem 21 at one end, which pro-




~from the casing between the stems 21, is a re-
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“extreme position.

o

jeets through a stuffing-box 22, carried by .t_he_-
casing, and has a sprocket 23 secured on its

outer end. Pivoted on a stud 25, projecting

versing-lever 24, and attached to said lever or

formed integrally therewith is a toothed hub

26.  The lower end of the lever 24 is formed
with three notches 27, either one of which is

adapted to receive a sprmg -catch 28 in order

to hold said leverin its intermediate or either

of the lever24. Mounted within each sleeve

and formed with elonﬂ'dted ports 31, one for
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each of the threecy lmdel s,and the three ports
being located equally distant f rom each other
eiremnferentially. At one end the valve is:
‘provided with several holes oropenings. 32,
which communicate with the ports of the
steam-chest, hereinafter described. In order.
that neither of the holes 32 will ever become
‘entirely obstructed or shut off, a groove 33 is |
formed in the outer surface of the valve and |
'LT'he other end of the

connects said holes.
valve is formed with a stem 34, pro;ectmﬂ

through the end casting B and havmﬂ' a pin-
ion 35 secured to its outel ‘end, said pll’llOIlS
and the valves being contmuoubly rotated in
- thesame direction by a pinion 36 on the. lower |

shaft 13.

The power-shaft 40 isin almement with the
lower shaft 13 and may be formed integral

Tt -

therewith or may be coupled thereto.

. passes through a 'stufﬁng-box 41, carried by
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the supplemental casting or casing D, which
casing contains the inter meshmﬂ* pinions 14,
35, and 36. No stuffing-boxes are employ ed

in the end wall B, and hence a small amount
of steam may escape into the casing D and

A sui'-tabl_e |

serve to lubricate the pinions.
opening may be provided to enable water of

| A chain 29is passed around
the two sprockets 23 and is engaged by the.
teeth of the hub 26, whereby the two oscillat-
ing sleeves may be partially rotated simul--
taneously and in the same direction by means

679,937

successive order in which they pass across the

cated by the dotted arrows in Fig. 5.
| partial rotation of the sleeves causes the large

condensation to be drawn off from this cas-

ing.

The pipe for the supply of live steam is in-
dicated at 42, and . the exhaust-pipe at 43.
These are connected with the steam-chest 44,
preferably formed mtegmlly with the ca,st-
ing C. The chest is formed with live-steam
ports 45, leading from the pipe 42 to the cham-
bers whleh receive the ends of the sleeves 18.

Underneath these chambers communicate

with the exhaust-space 46. The end of each

sleeve opposite the ports 45 is formed with a

port 47. The walls of the castings 10 are

formed with ports 50, which connect the pis-

ton-chambers with the valve-chambers.
‘When steam is supplied through the pipe

- 42 and the lever 24 is swang to 1ts extreme

right or left position, said steam passes
throua‘h the port 47, which is open (see Fig.

5) mto the tubular valve at that side of the

engine and through the ports 31 thereof, pass-
ing through these last menmoned ports in the

l

ports 19 of the sleeve surrounding the valve.
It is to be borne in mind here that the sleeves
18 do not oscillate exeeptmg for the pur-
pose of reversing the engine or stopping it, as
hereinatter described. The steam, passing
through the ports 31 and 19, asjust described,

‘passes through the port 50 and acts upon the

pistons and thelr floats to move them in the
directions indicated by the arrows in Fig. 6.
The steam in the cylinder-chambers bahmd
the floats, which had given the preceding im-
pulse to s.:ud floats, exhausts through the
opposite port 50 and through the lalﬂ'e port
20 of the sleeve 18 and throun"h the p01t 31

| into the other valve 30 and. fmm the latter
18is atubular valve 30,having each end closed

outward through the holes 32 and the port 47

of the sleeve 18 as indicated by the arrow in
Fig. 4.

Of course in operation the other two
sets of pistons and floats are driven in the

same manner, the steam acting on each pair
| of floats suceesswely as the pmts 31 of the

valve which is acting to supply live steam
follow each other in their time of passing
across the ports 19 of the sleeve for that
valve. In Fig. 6 I indicate by dotted lines
the positions of the two ports 31 in those por-
tions of the valve b’evond the line of section
on which the figure is drawn. When the
lever 24 is moved to its other extreme posi-

tion, the chain 29 oscillates the sleeves 18,

SO thab the port 47 of the left-hand sleeve in
Fig. 5 communicates with the exhaust-space

1 46 (:Ltld the port 47 of the right-hand sleeve

communicates with the lwe-—steam port 45,
and then the steam follows the eourse-.indi—

This

port 20 of the left-hand sleeve in Fig. 6 to

‘communicate with the port 50 adjacent “there-
to, and causes the small port 19 of the right-

hand sleeve to connect with the port 50 on
that side, as shown in Fig. 7. This, as will
be obvious, will cause the pistons and floats
toact in the direction the reverse of that in-
dicated in Fig. 6. Throwing the lever 24 to
the mbermedlate position moves the sieeves,
so that the ports 47 of both of them are
closed by the sides of the valve-chest, (indi-
cated at 48.)

Having described the operation of the sev-
eral pa,rts of the engine, in connection with
the description of the construction of such
parts,further description of the operatlon will
be unnecessary.

As will be seen, I have p10V1ded an ex-
tremely simple and operative rotary engine
which is compact and yet powerful, light in
welght, inexpensive to build, easy to assem-

ble, readﬂy 1ever31ble, and produetwe of no
dead-point. =

Having thus descrlbed my mventlon I
claim—
- 1. A rotary engine comprising in its con-
struction a casing, a plurality of independent
castings therein each having piston and valve
chambers, intermediate pa,rtltmn-plates be-
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tween said castings, and plstons and supply ! structmn a casing, one end wa,ll of Whleh 1S

10

and exhaust valves located in their respective
chambers in the said castings.. |

2. A rotary engine comprising in its con-
struction a casing, a plurality of independent
castings therein ea,ch having piston and valve

ehambers, intermediate partition-plates be-

tween said castings, and plStOHS and supply
and exhaust valveb located In their respective
chambers in the said castings, the pistons
being separated from each other by the par-

| tltlons, and the shafts of the pistons a_nd

I5 8

valves extending through said partitions.

3. A rotary engine comprising In its con-

struction a cyhndrwal casing having its cen-

tral portion of less diameter than its end por-

tions, a chambered casting fitting said cen-
tral pmtlon similar but larﬂ'er chambered

 castings fitting the end portmns of the casing,
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partltlon pla,tes separating the three cast-

ings, pistons in the chambers of the castings,

and supply and exhaust valves.
4. A rotary engine comprising in its con-
struction a casing provided with end walls

and containing the pistons, and rotary valves,

the shafts of the pistons and valves extend-

ing through one of said end walls and geared
'toﬂ‘ethel outmde of said wall, a casing uwlos--
, and a powel-sh&ft e:&:tend-—-

ing sald gearing
ing throurrh sald casing and promded with a
tufﬁnn'-box

5. A rotary engine compmsmg in its con-

struction rotary pistouns, rotary valves, oseil-
latory sleeves for said valves, said sleeves

being prowded with sprockets 23, a chain |

conneebmﬂ' said sprockets and means for
moving said chain, said sleeves being pro-
vided Wlth ports for reversing the dlreetmn
of the motive fluid.

6. A rotary engine comprising in its c¢on-
struction pIStOI]S rotary valves, oscillatory
sleeves inclosing sdid valves, and provided
with ports for reversing the direction of the

motive fluid, said sleeves having sprockets |

23, a lever havmﬂ' a . toothed hub mounted
between sald sprockets a chain connecting
the sprockets and engaging the teeth of sald

hub, and means for holdmcr the lever in ad-

Justed position.

7. A rotary enn'me eompmsmﬂ' in its con- |

formed with a steam chest, pistons and valves
in the casing, oscﬂla,tory sleeves inclosing

‘said valves and having reversing-ports, the

said valves and sleeves e'{tendmn‘ into sald

steam-chest.

8. A ro’omy engine comprising in its con-
struction a casing having two end walls one
of which is formed with a steam chest, rotary

pistons and valves in the casing and havmw

stems or shafts projecting th10u0'h one end
wall and geared together, osellla,tmy sleeves

inclosing the valves a,nd having reversing-

ports, the said valves and sleeves exbendmﬂ‘
into said steam-chest.

9. A rotary engine comprising in its con-
struction a casing having two end walls one

55 ~
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of which is formed with a steam-chest, ro-

tary pistons and valves in the casing ‘and
having stems or shafts plOJerlﬂﬂ‘ thmuﬂ*h
one end wall and geared together, oselllatory

sleeves 1nclosing the valves and having re-

versing-ports, the said valves and sleeves
extending into said steam-chest, the said
sleeves being provided with stems extending
through and outside of the steam-chest and
carrying means whereby they may be simul-
taneously oscillated. |

~ 10. A rotary engine comprising in its con-
struction a casing having two end walls one
of which isfor med with a stea,m chest, rotary

pistons and valves in the casing aund ha,vmcr
stems or shafts projecting tthUU‘h one end

wall and geared together, oscillator y sleeves
inclosing “the valves and having reversing-

ports, the said vdlves and sleeves extendmn‘
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into said steam-chest, the said sleeves bemfr |

provided with stems extendmﬂ' through and
outside of the steam-chest, spwekets mount-
ed on said stems, a lever havmﬂ' a toothed

go

hub between said sprockets, and a chain con-

necting the sprockets and eno*aﬂ*ed by said
toothed hub.

In testimony whereof I afﬁ*{ my signature
in presence of two witnesses. -

HEZEKIAH A. BENSON.&

Witnesses_: -
~ A. M. WOOSTER,
S, W. ATHERTON.
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