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To all wkam it may concern: : |
Be it known that I, ADDISON S. HODGEb
citizen of the Umted States, and a I'e‘ﬂdent

of Chelsea, in the county of Suffolk and State
of Massachusetts, haveinvented newand use-

ful Improvements in Steam-Engines, of which,

the following, taken in eonnectmn with the

accompanying drawings, is a specification.
'T'his invention relateb to improvements in

steam-engines, water-motors, or liquid-meters, .

and it is cauled outas fOllows reference being
had to the accompanying drawings, wherein—

Figure 1 represents a central 1011‘3"11311(1111&1
sectwn of the improved engine., Fw 2 rep-
resents a cross-section on the line A B shown
in Fig. 1; and Fig. 3 represents a detall plan

- ported connecting-pipe.
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Similar letters refer to similar parts Wher—'

ever they oeem on the different parts of the
drawings.

a represents the frame or base-plate, to
which are secured in a suitable manner the.
cylinders C and D and the pillow-block b, as’

shown in Fig.1. In the pillow-block or bear-

ing b is ;]ouma,led the driving-shaft e, having

Secmed to it the bal&nce—wheel E and er ank
e, as 1s usual in steam or other en ﬂ‘meﬂ;
'’ ig the crank-pin on the emuh ¢’ in the
or dmary manner.
The cylinders C and D are arranged cen-
trally in a line with each other-at a proper

distance apart and are open in their outer
T'0 the inner ends

ends, as shown in Kig. 1
of said cylinders are secmed respectively, the
annular flanges ¢/ and D’, that are connected
to or cast in one piece wnh the pipe F, as
shown in Fig. 1, said pipe being .131'0Vided

with a supply branch F/, that is to be suit-
ably connected to the steam or other press-

ure supply in any well-known manner.
Within the cylinders C and D are located

~ the respective pistons ¢ d, provided with pe-

- Tipheral packing-rings, as usual so that said |

pistons may fit steam-tight in the said re-
spective cylinders C and D. J’he pistons c
and d are rigidly connected together by means
of the central longitudinal pipe G, which

pipe is closed mldway between its ends by

means of the division-wall or diaphragm G,
as shown in Fig. 1. Said pipe has at or near
the junction Wwith the piston C one O imore

Figs. 1 and 2.

plthI]S and their

| ports or pelfomtions ¢’ ¢’y and likewise at or

near the junction with the
more perforations or ports d’ d’, as shown in

ports or perforations ¢’/ and d’’, as shown in
sald Figs. 1 and 3.

piston D one or

In addition to said ports the
-pipeG has on opposite sides of the central
division-wall or diaphragm G’ the 163pe(,t1ve _-
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The cylinder C has at or nearits inner end |

an exhaust branch C5
with the circumfer entml exhaust-groove ¢ on
the 1interior of the cylinder C, as shown 1n
Fig. 1. D?isacorresponding exhaus_t branch

that commumeates

on the cylinder D, communicating with the
circumferential exhaust-groove d® on the in-

terior of said cylinder D as shown in said

Fig. 1. To the outer end of the piston ¢ is

| pwoted in a suitable manner at E’ the con-
necting-rod E’/, the opposite. end of whichis
, as shown in'

conneeted to the er ank-pin e

| I‘w 1. |
‘Nlthm the eonnectmﬂ*-plpe F at or near

the junction with the flange C’, is arranged

the packing-ring ¢, packing c" and ad;]ust-_

able serew-thr eaded gland c°, for the purpose

of effecting &St@&ln—tlﬂ‘ht connection between -
the int-erio]: of the pipe F' and exterior of the .

connecting-pipe G,as shown in Fig.1. d* d°,

and d® are corresponding parts at or near the

junection of the p1p(,1‘and flange D', as ShOWll |
in Fig. 1.

Within the cylinder C, between its plston

¢ and annular flange ¢, is located the annu-

lav valve-ring C4, 11&1?1110' annular packing-
ring C°, for effectlng a Stealn-tlﬂllt connec-
Llon between it and the interior of the cylin-
der.C, as shown in Iig. 1. D*and D°are cor-
responding valve and packing-ring arranged
within the eylinder D, as shown in said Fig. 1.

Between the annula,l valves C* and D* are -

located the rods H H H, the ends of which lie

in contact with the 111t61101* faces of the re-
spective annular valves C* D? as shown in

of one of said valveqi]ws will cause a corre-
sponding movement of the other during the
operation of my improved engine.

boxes ¢" and d'in the 1espec13we ﬂa,nﬂ*es G’
and D', as shown in Fig. 1.

Mldwa,y upon the pipe G is located the”
 sleevel, havingaportor perforation ¢, adapted

The rods
H H H are made to pass 13]1101]0*]1 stuffing-

95
Fig. 1, by which arrangement the move_ment |
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2 413,231

to be br'OLwht 1n communication Wlth one or |
the other of the central ports ¢’’’ on the | 3

- gleeve 3, as shown in Figs. 1 and 3, which

sleeve 1 is guided forwm*d and baclt on ’rhe:

sleeve G 'by means of the plate or washer 2/

Afitting within the perforation or porte and Se-'

~cured to the pipe G by means of the screw 2

10

or equivalentdevice, as shownin Iigs. land 3 |

~C%and D% are oil-cups attached to the re-

SpF’CthG eylinders € and D at or near their
outer ends, as shown in Fig. 1, for the pur-

~ pose of lubricating the interior portions of

s

- shownin Fig. 1.

30

- shown in Kig. 1.

said cylinders zmd their respective pistons
“during the reciprocating motions of the lat-
ter w1t110u13 any back-pressure of the live
- steam or other motive power usually en—-i

countered in engines or motors.

- The operation of my improved engine or
motor. 1s as follows: We will suppose that the
parts are in their respective positions, as
The steam or other pressure
from the branch T’ enters the port 2" in the
~ pipe I and passes through the port ¢’ 11"11:0'
~ the pipe G and out ‘thlmwh the ports ¢” ¢’
“Into the c¢ylinder €, between its head or flange
- (/-and the piston ¢, causing the latter to move
~in the direction of the arrow shown in Fig.
-1, and thus to 111:113&1* a partial rotary motion
‘of the crank ¢’ and its shaft e, while at the
same time the steam in the cylmder D is per-
mitted to pass out through the annular valve
DY passage d?, and exhaust branch D% as
- During this movement of
~ the pistons ¢ d the exhaust passage leading
- 35
- valve (% as shown in Fig. 1.

to: the exhanst C°is closed by the annular
“As the plstonq
¢ and d 1e.:1ch the end of their stroke in this

dn ection, the piston d comes in contact with

pipe: G, hzwm
a7 on: OppO‘SlLB sides  of sald partition, the
ported valve-sleeve: I:,1511:1*1*01151'1&1:11%‘- the pipe
G, as described, ports ¢’ d’ at or near the re-
| spective pls‘rons ¢ d, and the annular valves -
C* D*, connected toe‘ether for opel ation, as
? s]flelelfl set forth.. -
- Intestimony whel eof Ihave sw ned myname: .
tothisspecification, in the presence of twosub-

| seribing witnesses, on thlb lObh dmr of Janu-
-m"y, A. D. 1888 |

vard sufficiently to close the “annular port d?,

S‘Ll=1-?

the annular valve D% causing it to move for- .

40

-leadmn to the exhaust D3 and, as the vaﬁlve o
D¢ actuates the valve O by the agency of the:

| rods H H I, the =said valve C* is 1110V6(1 in the
direction of the arrow shown in IFig.
ciently to connect the interior rear portlon of
the cylinder C with the exhaust branch C° at

or about the same time as the end of the_@

sleeve I is brought in contact with the stuft-
ing-ring ¢4, causing the port 2 on: said sleeve

I to be blOHﬂ'ht in communication with the

:50- o
port ' on the sleeve (+; and thus a reversal

of themovementsof the Iespeetwe pfutb takes
place, and so on. |
- WhatIwish 1:0 %eeure b}? Letters Paient and o
-Clmm s—

. The cylinders C D ,open in thelr outer ends N
:and_ having the pre%me-supply pipe E se-

cured to and connecting their innerends,and . -

having the respective (311*011111‘{"@1‘@1111&1 ex-
hausts ¢ d®, combined with the pistons ¢ d,.

6o

connected together by means of the: portede SR '

partition G/, sapply-ports ¢’

ADDISO\T CS IIODGEb

‘leLneSbeS | -
 ALBAN A’\TDR _.N,,: o
HENRY CHADBOURN.
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