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. UNITED STATES PATENT O¥FICE..

ELIAS W. CONKELL, OF CANTON, OHIO, ASSIGNOR OF ONE-FOURTH TO WILLIAM A. HAMMERLY'
AND ONE-FOURTH TO JACOB J. HEIN, OF CANTON, OHIO. '

PUPLEX STEAM-ENGINE.

No. 529,858. Specification of Letters Patent. Patented Aug. 3, 1809. -
' Application filed May 6, 1908, Serial No. 431,095, ’

To all whom it may concern: : : 9 is a perspective view of the valve showing’
Be it known that I, Frias W. Coxxuin, a \ the inside of the same. Fig. 10 is-a:top.
citizen of the United States, residing at Can- | view of the port-plate, showing the various
ton, in the county of Stark and State of | ports and steam ducts in- the samé, those
5 Ohio, have invented a new and useful Du- : ducts on the reverse or lower side of said )
plex Steam-Engine, ¢f which the following | plate being shown in dotted lines. Fig. 11
15 a specification. . s a sectional view on the line 11i—11, of
My invention relates to lmnprovements in | Fig. 10. Mjg. 12 is a sectional view on the -
duplex steam engines for use in connection | line 12—12, of Fig. 10. I'ig. 13isa sectional
106 with pumps or other apparatus ‘of similar | view on the line 13—13, of Fig. 10. TFig. 14y ¢z
character, and especially to a simplified form \ ix 1 sectional view upon a vertical plane cut-
‘of such steam engines as hereinafter set | ting the two cylinders, port-plate and base-
forth; and the objects of my improvement.
. are, first, to-dispense with the steam and
45 valve chest commonly in use in duplex en-
. gines; second, to provide a duplex enginé
with few moving paris; third, to cheapen
the construction by providing a device

| plate, as indicated by the section line 14—14,
i Fig, 2. : '
i Similar numerals refer to similar parts 7¢°
| thronghout the several views. ‘ :
In the constriiction illustrated the two
1 cylinders 1 and 2 are arranged side by side,
wherein the various parts are easily made, | the axis of one being parallel with the axis of
90 and such castings as ave necessary, of simple | the other, the two being preferably cast in 75
form; fourth, to provide a duplex steam | one picce and the walls of the two cylinders
enginé which may easily be kept mn repair, \ united at 3 in a partition common to both
and in which, because of its simplicity of | cylinders. At the front end the cylinders
- construction, any neckssary repairs may be | ave closed in the manner well known in the
25 quickly and conveniently made. | art, and stuffing boxes 4 provided. The cyl- 80
77 71 aftain these objects by the mechanism | inders ave bored in the usual manner and
illugtrated in the accompanying drawing, in | the head 5 is so arranged at the rear end of
which— | the cylinders as to close both of them. Tn
Figure 1 is 2 side view of my mmproved ‘l cylinder 1 the-ports 6, 7, 8 and 9 are pro-
30 engine in connection with a pump o ordi- | vided and also the exhaust port 10. I cyl- 85
nary construction, the said view showing the | inder 2 the ports 11, 12, 13 and 14, are pro-
engine in longitidinal scction in a plane in- | vided and also the exhaust port 15. These
dicated by the section line 1—1 of Fig. 4. | ports are arratiged as shown in the drawings,
iig. 2 is a sectional view, upon 2 horizontal | the ports 6 and 11 being at the rear ends of
plane cutting the two cylinders on the line the cylinders, the ports 9 and 14 being at the 90
9-—9, of IMg. 14, and showing the relation | front ends, the exhaust ports 10 and 15 lo-
of the various.ducts and ports by dotted | cated at points equi-distant from the ends of -
lines. - Fig. 3 is a sectional view similar to | the cylinders and the ports 7 and 8 and 12
Tig. 2, except that in Fig. 3 the pistons and | and 13 being located on either side of and
40 valves have been removed from the cylinders. | adjacent to the exhaust ports 10 and 15 95
Fig. 4 is a perspective view from above, ‘respectively. a
_shéwing the cylinders; pert-plate and base- Within each cylinder a double-headed pis-
plate separated from each other, with dotted | ton is provided, the piston in cylinder 1 hav-
lines indicating their appropriate relation | ing the rear head 16 and the front head 17 _
when assembled and a poriion «f one of the | and the piston in cylinder 2 having the reat 100
_ cylinders broken awhy to show the arrange- | head 18 and the front head 19. In Fig. 232 -
ment of the ports therein. Fig. 5 is a per-| top view of the piston in cylinder 1 is shown,
spective view of the same parts from below, while the piston in cylinder 2 is shown in
the parts being separated as before and dot- longitudinal cross-section. 1In construction
> ted lines showing their proper relation. Tig. | the pistons in the two heads are alike and 105
6 is a perspective view of one of the double- | for ‘5~ detailed description of such pistons
_ headed pistons. Fig. 7 is a perspective view | réference is made to Fig. 6 which will illus-
of one of the valves on the same scale as-| trate the piston in cylinder & In Fig. & -
' Fig. 6. Fig. 8 is u perspective view of the | the heaus 16 and 17 ave provided with piston N
55 valve showing its external construction, Fig:{ rings of the usual construction. "The piston 110
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rod 20 with the shoulder 21 better shown in
Fig, 1 is provided, and; the feduced portion
pf said rod passes throggh the heads 17 and
16, and is secured by the nut 22. Kxtending

5 between the heads 16 and 17 at the top of

the piston as it nelmally operates in the cyl-
inder is the piston guide 28, which is pro-
vided with the longitudinal slot 24. HEx-
tending between the heads 17 and 16 of the

10 seid piston at the bottom of the same as it

- normally operates in the cylinder are-the

“yalve guides 25, and 26, which are adapted
to hold w. valve 27, shown detached in Fig,
7 to its place in, the cylinder on the bottom

15 side theresf a3 better shown in Fig. 14, On

the inmer gidus of the lieads 17 and 16 and

" between the valve guides 25 and 26 are ar-

ranged the lugs 28 and 29 as beiter-shown
in ¥ig. 1, which lugs are adapted to engage

20 the valve 27 and move it so ag to alternately

open and close the ports as hereinafter more

fully set out.

In assembling the engine the valve 27 is
placed between the valve guides 25 and 26

25. and the piston introduced into the cylinder.

~ The piston guide 23 is brought to the top of

the cylinder and » guide pin 30 is introdneed
throngha screw threaded aperture at the top

. of the cylinder wall the lower end of suid
.80 guide pin being thus brought into engage-

‘ment with the sides of the slot 24 in the pis-

. ton guide 23, It will be apparent that with

" this arrangement of parts the piston will be
free' to move longitudinally within the cyl-

'35 inder, but that any rotary movement will be

pravented. ,
The "distance between the heads of the

niston, with relation to the length of the cyl-

inder, the length of the valve and arrange-

140 ment of the ports in said cylinder, is such

that when the piston moves to its extreue
front position the lug 29 on the head 16 will
“move the valve 27 into position to register
“ywith the ports 8 and 10, leaving the port 7

4% in communication with the portion of the

cylinder  between the hepds 16 and 17,
When the piston moves to its extreme rvear

position the Jug 28 will engage the valve and.

move it into position to register with the

50 ports 7 and 10 and when the valve is in this

position the port 8 will communicate with
the portion of the cylinder between the heads
16 and 17.

At apoint egui-distant from the front and

R

55 veat. heads of the cylinders and near the

~uppet-portion of the walls of said cylinders
are the steam inlets.  As best shown in Iig,
14, these inlebs bianch from a common steam
-pipe. 31.  The -common partition  wall be-

40 tween the two cylinders is extended above

(s

the point where the said wall ‘would nor-
mally divide to form the tops of the indi-
vidual eylinders, the said extension produc-
ing the boss 32 This boss is provided
with an aperture, which is internally serew

S
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threaded to recéive the steam pipe, and from

the said aperture the inlet 33 enters cylinder
1, and the inlet 34 enters cylinder 2. It will
be understood that althiodgh the double-
headed pistons move backward and forward
within the cylinders, the said heads at no
time pass the steam inlets 83 and 34, and
H}atl any .gteam entering through the steam
pipe 31 will be conducted to that portion of
the cylinders between the heads of the pis-
tons.- -In this way it may be said that the
portions of the cylinders between the k}eads
of the pistons, no mnatter.at what part of the
stroke the said pistons may be, are to be
regarded as the steam chest ‘of the engine.
Attention should also be called to the con-
struetion of the valve 27 shown enlarged in
figs. 8 and 9.
variety having the parallel sides 35 and 36
and the parallel ends 87 and 38 and the

lower edges of the said sides and ends being

ground 'in such way as. to closely 'fit the
mnside surface of the cylinder. The interior
of the valve is substantially semi-cylindrical,
the said interier or chamber being desig-
nated 89. The lower edges of the valve

owides 25 and 26 are so shaped as fo con-

This valve 1s of the D

70

75

80

85

90

form to the outer surface of the valve 27 -

along the sides 85 and 36 as best shown in
Fig. 14. S a
Attention is now. directed to -the method

-of constructing the stenm¥tcts and passage-

ways'in the port-plate:whereby the proper

95

inter - communieation. between the various. .

ports in the cylinders is provided,  On the
exterior of the bottom -of the eylinders the

100

walls of said cylinders, sre continued-into a

pliin, flat, lower surface shown at 40:in Fig.

dpenings in the snrface 40 shown i Fig. 5,
said openings being numbered with refer-

_ence to the ports of which they are the con-
“tinuation. The Port-plate 41 is provided

with the ducts 42 and .43 in its upper sur-
face and the ducts 44 and 45 in its-lowet

surface. - The passage way 46 is adapted to

cominunicate with the port 6 and leads
throngh the port-plate to the duct 44. At
the other end of the said diet is the passage-

'5.+ The ports, as previously deseribed in the
two cylinders, ave continued, produeing the 105

110

115

way 47, which is in communication with the

said dict 44, leads through the port-plate
41 and registers with the port 18, The duet
49 communicates with the port 11, and dt ifs
other-end with the“port 7. The duet 43
communicates’ with- the port:§ and at its
other end with ‘the port 12. The passage-
way 48 registers with the port 14, leads
through the port-plate’and communicates
with the duet 45. At the.other end .of the
duct 45 is the passage-way 49, which leads

[
9
ot

through the port-plate and registers with °
the port 8. The passage-way 50 registers -

with the exhaust port 15 and leads directly
through the port-plate, -The passage-way I

<
<
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51 registers- with the exhaust port 10 and
also leads directly through the pori-plate.
The basé-plate 52 1s provided with the upper
plain snrface 53 adapted to engnge the lower
5' plain sneface af the pori-plate. Upon the
lower side of tRe said base-plate the exhaust

- . . - 5 .
outlet 54 1s provided, to which ontlet a suit-
able exhust pipe may be attached. The
integral extensions 55—54 of the base-plate
10, i2 form switable fest or bases upon which
the engine why rest. Through the base-
plate 52 the exhdust opening 58, registering
with the -pussage-way 50, leads to the ex-
‘hanst outlet.” The exhaust opening 57 regis-
15, tering with the exhaust passage-way §1,leads

* ity the exhanst cuatlet in a’similar manner.
For the purpose of limiting the longitudi-

‘their being so displaced as not to register
20 at all times with the exhaust ports 10 and
" 15, the valve stops 59 ave provided. These

‘valve stops consist of wedge-shaped pieces

-of metnl driven upward within the exlgmust

ports from the lower side of the cylihders,
25 us shown in Fig. 5. It will be seen. that the

exhatist ports are of certain dimension trans-
verse Lo the eylinders, and that the said stops
ave of less dimension transverse to the cyl-

“nders than the dimension of the said ports.
50 Thesaid stops, however, being wedge-shaped,

ave lavger at their bases than at their tops

and said bases arve slightly wider than the

exhaust ports 10 and 15 as shown in Fig. 5.

I proctically npecessary a portion of the
35 thetal at.the sides of said exhaust ports on

the surface 40 may be ent away to allow for

‘the extra width of the said stops., The ex-

hirast passage-ways 50 and 51 are of the

samie width as the exhaust ports 15 and 10
40 pdspeetively, and it will be understood-that

~ nfter the said stops have been driven fo
- place and the cylinders and port-plate at-
tached together the edves of said exhaust
apenings in the port-plate -will hold the
45 valve stops to their places in the said ex-

hanst ports.  As best illustrated in Fig. 14

.the upper ends of the valve stops extend

above the inner surfaces of the eylinders and

Anto the chamher or interior 89 of the valve.
50, Tn this manner it will be seen that in their

"~ Jongitudinal movements the valves cannot

pass 'tlu.\f-*‘.-'e;}\'e stops and will be kept in reg-

ister with ‘the exhaust ports at all times.
. Foles argsprovided at suitable places in
55 the base-plate 52, and holes in the poft-plate
" 41 and in the flat lower portion of the eyl-

inders are ‘Eroi'iddd,- registering with the-

holes in thebase-plate 52, The holes in the
eylinders are screw threaded-and bolts 58
60 provided for.the purpose of connecting and
clamping the said cylinders, port-plate and

- basge-plate together in the relation- indieated

by the dptted lines in Figs, 4'and 5. Tt will :
b understood that the surface’ 40 on .the .

&

- lower side b theicylinders, the surfaces of

H
e

nalimovement of the valves 27 and preventing

7

the'port-p]até 41, and the surface 54 of the

base-plate are accurately machined in such
way that practically very little packing will
be required to prevent any leakage of steam
from one port or duct to another, this ar-
raneement “being well known to practical
mechanies. oo

“The various parts having beeri assembled
and . steam under pressure being admitted
through the steam pipe 31, the operation of
the various parts is here described. ILet it

he assumed that the pistons and valves are .
.in the position shown in Fig. 2 at the time
of starting. When the steam is adwitted a.

quantity- of said steam under pressure will
fill the space between the heads of the pis-
tons in each cylinder. In eylinder 1 port 8
is open and steam will pass through said

70

80

port, passage-way 49, duct 43, passage-way -

48 and enter cylinder2 through port 14, and
cause the piston in' énid eylinder to move to
its “backward position. The exhaust from
thesrear end of eylinder 2 will pass throngh

85

port 11, duet 42, port 7, the intevior of the

valve in eylinder 1, exhaust port 10, passage-
way 51, exhaust opening 57 aud out through
the exhaust outlet 54. While the piston in
evlinder 2 is thus moving backward, steam
will be foreed through port 12 in cylinder 2,
duct 43 and port 9 n cylinder 1, thus hold-
ing the piston in cylinder 1 in position at
the rear end of said cylinder, :

When the pisten in-eylinder 2 nears the
end of its backward stroke the Iug on the
head 19 will move the valve backward to
register with the phrts 12 and 15, opening
the port 13, 'The piston in cylinder 2, com-
ing to rest at that point, will be held in such,

position so long as steam is supplied to cyl=

nder 2 throwth port 14, The position of the
valve in the cylinder 2 having. been thus

changed, steam will enter the open port 13,

passage-way 47, duct 44, passdge-way 46,
and enter cylinder 1. throngh port 6. This
will move the piston in evlinder 1 to its for-

ward position and the exhaust in front of.

said piston will pass through port 9. duet
43, port 12, the interiov’ of the valve, exhaust
port 13, passage-way 50, exhoust opening 56
aud ont through the exhaust outlet 54 As
the piston in eylinder 1, nears the end of its

forward stroke, the lug on the head =7 will
engage the valve and move it so as &y . gis-

90

95

100

105

110

ter with the ports 8 and 10 and at the same

tirie open port 7. Steam eontinuing to enter
cylinder 1 through port 6 will hold the pis-
tonn in temporary rest at its forward, pos-
tion.  Steam now will pas< through port 7,
duet 492, and will enter eylinder 2 throueh
port 11. - This will cause-the piston in eylin-

L der 2 to move to its- forward poxition, the-
exhaust from -the front end of cylinder 2.
passing throtigh port 14, passage-way 48;

duet 43, passage-way 49, port 8, the inferior
of the valve in eylinder 1, exhbaust port 10,

129
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passage-way 51,‘exhaust_ opening 57 ané out

- 10

20

25

35

. ters

through the exhaust outlet.54. As the pis-
ton in cylinder 2 nears the end of its for-

ward stroke the lug on the head 18 will en--
gage the valve .in cylinder 2 and move it to”

register with ports 13 and 15, and will open
port 12.  This will return all of the parts.to
the position before noted when the steam
was fivst admitted through the pipe 81, and
the engine will continne to operate through
cycles the same as that just described, each
piston moving forward, and backward alter-
nately and coming to a temporary rest at

cach end of the ejlinder while the piston in |

the otheér cylinder is moving.

Having fully described my invention what
I elaim as new and desire to.secure by Let-
atent, is— - - .
1. The herein described- duplex steam- en-
gine comprising’ cylinders arranged side by
side, the said cylinders provided with ports

near their front and rear ends and exhaust -
sliding movement of the said valve with

ports arranged intermediate the said ends,
ports arranged on both sides of said exhaust

-ports and adjacent thereto, all of said ports

and exhaust portd being on the bottom side
of said- cylinders and arranged in lines
parallel with the;axes of said cylinders, a
double-headed piston arranged in each cyl-
inder,.u_valve in cacli cylindér adapted to
register - with' the: exhaust port and either
one or the other of the ports adjacent there-
to by longitudinal sliding movement; the
longitudinal dimension of said valve ‘Deing
less than the distance between the:spaced

* heads ot the piston, the said valve unat-,

40

g4

wr
<t

60

G5

tached to the piston heads and adapted for
Iongitudinal adjustment with reference to
said - heads,* the said valve adapted to be
moved in said longitudinal  adjustment
alternately by means of one or the other of
the spaced heads of the piston and adupted
to remain at rest during & part of the stroke
of the piston, means of inter-communication
between the said ports ‘and exhaust ports
and means for admiiting steam under pres-
sure to that portion of the eylinders between
the heads ol the pistons. :

2. in an engine of the class deseribed, n
cylinder provided with ports; a piston hav-
ing two hendsy spaced figm ench other, said
piston arranged within said eylinder, a pis-
ton guide provided with a longitudinal slot
extending between said heads, valve guides
extending” between said- heads and -wdapted
te hold a valve in place against the side of
the cylinder, » guide pin.ayranged in the
wall ‘of ‘said cylinder and in engagement
with the walls of ‘gaid longitudinal slot in
the piston: gnide, an -exhaust port and a
port longitudinally ~sbaced on either side
of the, exhanst port, the said piston heads
with relation to said valve being adapted to
alternately engage and disengage said valve

and: to move it longitudinally to registét.

‘
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of register during portions of the strokes-of
said piston, and means for supplying steam
to that portion of the cylinder between the
spaced heads of the piston.” '

seribed, cylinders arranged side by side and
having their walls united in u parfition com-
mon to both cylinders, the said cylinders
provid®d with ports near their fyont and
rear ends and exliaust ports arranged inter-
mediate said ends, ports arranged on either
side of said exhaust ports in longitudinal
line with said exhaust ports and the ports
at the front and rear ends, a piston provided
with spaced heads arranged in each cylin--
der, valve guides extending between  the

hold a valve in place agninst the side of
the cylinder while perniitting a longitudinal:

 reference to the spaced heads of the piston,

with the said valve guides, said valve adapt-
ed to rvegister with the exhaust port and
either one or the other of the ports adjucent
thereto by the said longitudinal sliding
movement, the longitudinal diménsions of
isaid valve less than the distance hetween the

communication: between said ports and.-ex-
haust ports and means for admitting steam’

cylinders between the heads of the pistons.
cylinders placed side by side and having

to both eylinders, the walls of said cylin-
ders being extended into a portion having
a lower external plain surface, ports ar-.
-ranged In said eylinders near their front
and rear ends, and exhaust ports arranged

either side of gaid exhaust pevls and adja-
cent thereto, all of said ports and exhanst
ports being arranged on the lower side of
said cylinders and in line with the axes
thercot and extending directly through the
said Tower external plain surface, valves ar-
vanged within said cylinders and adapted
to provide inter-conununication between the
various ports.and exhaust ports within said

communication between the said ports of the
eylinders extended through the said lower
plain sarface, the said means comprising a

and lower paralle] plain surfaces, the npper
plain surdies of said povi-plate adapted to
engage thelower plain surface ¢f the cylin-
devs, passage-ways leading tT{r'ongh said

mto said port-plate from the plain surfaces

t with the exhaust port and one or other of
said ports respectively, said valve adapted
to remain at rest in either of said positions "

3. In an engine of the class herein de--

spaced heads of each piston and adapted to ',

a D 'valve i1 each cylinder in engagement. .

under pressure within that portion of the v

intermediate said ends, ports arranged on

eylinders and means of extra-cylinder inter-

x

-1

84

=3
T

spaced heads of the piston, means of inter-

4. Tn astean engine of the class described, -

their walls united in a partition eommon |

60

13

separate removable port-plate having npper

| port-plate from surface to surface, ducts Ief.

134
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thereof, certain of said ‘ducts providing,

inter-communjcation hetwéen certzin ‘of the
passage-way

“in-said port-plite; and-certain
of said ducts communieating with but one
of sajd passagesways, and a separvate, emov-
able base-plate ‘provided with an upper
plain surface adapted to enguge o lower
surface.of the port-plate, an ng an
exhaust outlet and exhaust open ing
from said exhaust outlet through the plain
surface, certain ports in the cylinders adapt-
ed to register with certain passage-ways and
ducts in the port-plate and the exhaust pas-
sage-ways in the base-plate adapted to reg;
ster with certain of the passage-ways in the
port-plate and means for detachably fasten-
ing said evlinders, port-plate and base-plate
together in thelr appropriate operative rela-
tion. _ '

5. In an eongine of the class herein
scribed, the combination of eylladers’
ranged side by side and having thely walls
uanited in a partition common 1o both eylin
ders, the sald cylinders provided with povts
near their front and veay ends, and exhanst
ports arranged intermediate the hexds of
said cylinders, ports arranged on either side
of said exhaust ports and adjavent theveto,
all of =aid ports and exhaust ports being ar-
ranged on the lower side of eaid eylinders
and in line with the axes thereof, » piston
provided with spaced heads arranged in each
cylinder, a piston guide proviced with a
longitudinal skt extending beiween the
heads of each plefon al the top side of the
same, o gnide pih avranged in each cylinder
and in engagement with the sides of the slot
of said piston guide, valve guides extending
hetween the heads of each piston at the bot-
tom of the sanie and adapted to hold a valve
in place against the bottom side of the eyl
inder while permitting a lengitudinal shid-
ine movement with reference thereto, a D

valve in each cylinder upon the bottom side
thereof and in engagement with the said

ides, said valve adapted o register
xhaugt port and either one or the
 ports ndjacent thereto by longi-

ment, the longitudinal

with the

tndinad s

dimensio said valve less than the distance
betwesn the spaced heads of the piston, ings

4

L OF

piston hends Dbe-
tween the vaive guided and adapted for en-
gagemant with the vaive for the purpose of
taoving the valve longitndinally within said

inder, means of inter-con unication be-
tween the said ports gnd exhanst poris and
means. for admitéing steaw: under pressuve
between that portion of the eviinder betweon

¢
§

the heads of the-pistons, sfibstantiaily as and

for the purpose specified,. .
s s Nl » A X .- 7
6. Tii -an engine of the class herewn de-

coribetd. the combinatioh of cylinders ar

.~ ranged side by side and-having their walls
65 ‘ ; .

united in a partition common to both eylin:

ts

ders, the said eylinders provided with ports
%near their front and rear ends, and exhaust
ports arranged inlermediate the heads. of
saiceviinders, ports arvanged on either side
of «aid exhauest ports and adjacent thereto, 70
all of said ports and exhaust ports.being ar-
ranged on the lower side of said cylinders:
and in lne with the axes thereof, a pistonl
provided with spaced heads arranged in each
evlinder, a piston guide provided with a 75
longitudinal  slot ~extending  between = the
heads of each piston at the top side of the
same, a guide pin arranged in each evlinder
and in engagement with the sides of the slot
of said piston guide; valve guides extending 80
Letween the heads of each piston af the bot-
tom of the same and adapted to hold a valve
in place against the bottom side of the cyl-
inder while permitting a:longitudinal shd-
ine movement with reference thereto, a D 85
yalve in cach eylinder upon the bottom side -
reof and in engagement with the said
viive guides, said valve adapted to register
ith the exhaust port and either one or the
ther of the ports adjacent thereto by longi- 90
cudinal sliding adjustment, the longitudinal
Adimension of said valve less than the distance =
hotween the spaced heads of the piston, lugs
o1t the inner sides of the piston heads be-
fwenn the valve guides and adapted for en- 98
sraent with the valve for the purpose of
ving the valve longitudinally within said
eylinder, a valve siop arranged within the
haust pors and extending above the inner
vface of the eylinder and inte the chamber 100
. valve and adapted to linit the longi-
fudinal wovement thereof, means of inter-
sommunication between the said -ports and
sxhaust powls, and means for ‘admitting
deam under pressuve into that portion of 105"
the eylificler between the heads of the pistons,
aubstantinily azand for the purpose specified.’
» 7, Ta an engino of the class described; the
wombination of & cylinder provided with

&

1
'

[

YN

DG

it

ef 2
povts, a piston having two heads .spaced 110
from each other, and conuected only by the
piston rod, piston guide and cireumferen-
tially spaced valve guides, said piston cuide
and valve guidesinrranged closely adjacent

io the inner £

surfaces of the cylinders, an ex-. 115

havst port and a port longitudinally spaced
on eviher side of the exhaust port, a valve .

heid in place betweer said yalve guides apd -
adapied o register with the exhaust port
and pither one ot other of said adjacent 120
ports, iugs. arranged upen the Héads of the
piston between said valve guides and -adapt-.

od for engagement with said valve, and 8-
valve slop arranged in said exhaust port. .
and extended above the inner snrface of the, 125 .
eviinder snd info the chamber of the valve:
and adapied to limit the longituiinal move-
went of (he sunme, ‘ ’

& The eombination with the eylinders

plaved sbis by side aud provided with steam 150
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- base-plate

&

inlets, ports and exhaust ports and inter-

communicating passage-ways and duects, of

the pistons with spaced heads, arranged in
said cylinders, unattached valves provided
with chambers, said valves being arranged

between the said spaced heads and adapted .

to be actuated by contact
for guiding
sliding movement and valve stops arranged
in said exhaust ports and extending into
the chambers of said valves for the purpose
of limiling the said valves in their said lon.
gitudinal movements.

therewith, means

9. In a steam engine of the class described,
the combination of cylinders placed side by

side, ports in said cylinders, ihe wall of said
cylinders extendéd into a lower external
plain surface and means of inter-communi-
cation between the said ports, the said means
comprising and gonsisting of a separate, re-
movuble port-plate having upper and lower
surfaces and passage;ways leading through
suid port-plafe and ‘a separate, removable
provided with an upper plain
surface adapted to engage-the lower surface
of the port-plate and having an exhaust out-
let and exhaust openings leading from said
exhaust outlet througl the plain surface,
certain ports in the cylinders adapted to
register with certain passage-ways and duets
m the port-plate and the exhaust passage-
ways in the base-plate adapted to register
with certain of the passage-ways in the port-
plate and means for fastening said cylinders,
port-plate and base-plate together 1n their

appropriate operative, relation, substantially -

as atid for the purpose specified: .

10. In an engine of the elass herein de-
seribed, the combintion of eylinders ap-
ranged side By side dnd having their wally

‘united in a - partition eommon to both cyl-

inders, the walls of. said cylinders—extended
into a lower external plain surface, ports
arranged in said cylinders near their front
and rear ends, and exhaust ports arranged
intermediate the ends of said cylinders, ports
arranged on either side of said exhaust ports
and adjacent thereto, all of said ports and
exhaust ports being arranged on the lower
side of said cylinders and in line with the
axes thereof and extending through the
lower external plain surface, a piston pro-
vided with spaced heads arranged in ench
eylinder, a piston guide provided with a
longitudinal * slot extending between the

said valvesyin their longitudinal’

920,658

heads of each pisten at the top side of the
same, & guide pin arranged-in each cylinder
and. in engagement with the sides of the slot

of said piston guide, valve guides extending .
between the heads of each piston at the,bota-ﬁq

tom of the same and adapted to hold & valvel
in place against the bottom side of the cyd
inder while permitting
movement of such valve with reference

longitudinal sliding? :

thersto, a B valve in each cylinder upon 65

the bottom side thereof and in engagement
with the said valve guide, said valve adapted
to-register with the exhaust-port and eithey
one or the other of the ports adjacent thereto

by longitudinal sliding adjustment, the lon-70

gitudinal dimension of said valve being less:
than the distance between the spacad heads”
of the piston, lugs ou the innef‘.ts)sides of the
piston heads between the-walve: guides and
adapted for engagement with the valve for
the purpose of moving the valve longitudi-
nally within said cylinder, a valve stop ar-
ranged- within the exhaust port and extend-
ing above the inner surface of the ¢ylinder’
and into the chamber of the valve and adapt-
ed to Himitthe longitudinal movement theye-
of, and mbans of inter-communication be-
tween the said porls in. the cylinders, the
sald means comprising a separate, removable
port-plate having upper and lower surfaces
and passage-ways leading through said port-
plate and a separate, removable base-plate
provided with an upper plain surface adapt-
ed to engage the lower surface of the purt-
plate, and having an exhaust outlet and ex-
haust openings leading from said exhaust
outlet throngh the plain surface, certain
ports in the cylindery adapled to register
with certain passage-ways and’ ducts i, the
port-plate and the exhaust passage-ways in
the base-plate adapted to register with cey-
tain of the passage-ways m the port-plate
and means for fastening said cylinder, port-
plate and base-plate togetlier in their APPLo-
priate operative relation, and means for ad-
mitting steam under Pressure into That por-
tion of the cylinders between the heads of”
the pistons. o .
In testimony that T claim the above, I
have hereunto subseribed ‘my-name in the
presence of two witnesses. ‘

KSLIAS W. CONKELL.
Witnesses:

Wintran H., Mipies,
Syrvia Borox,
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