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To all phon, it may concern: 9 is a perspective view of the valve showing 
Be it known that I, ELIAs W. CoNKELL, a the inside of the same. Fig. 10 is a stop. 

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 same, those 

5. Ohio, have invented a new and useful Du- ducts on the reverse or lower side of Said (; ) plex Steam-Engine, of which the following plate being shown in dottedlines. Fig. 11 
is a specification. . is a sectional view on the line 11-11, of 
My invention relates to inprovements in Fig. 10. Fig. 12 is a sectional view on the 

duplex steam engines for use in connection line 12-12, of Fig. 10. iig. 18 is a sectional 
10 with pumps or other apparatus of similar view on the line 13-13, of Fig. lo. Fig. 14, GE. 

character, and especially to a simplified form is a 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 plate, as indicated by the section line 14-14, 
are, first, to dispense with the steam and in Fig. 2. 15 valve chest commonly in use in duplex ela- Similar numerals refer to similar parts 76. 
gines; second, to provide a duplex enginé throughout the several views. 
with few moving parts; third, to cheapen In the construction illustrated the two 
the construction by providing a device cylinders 1 and 2 are arranged side by side, 
wherein the yarious parts are easily made, the axis of ore being parallel with the axis of - 

20 and such castings as are necessaly, of simple the other, the two being preferably cast in 75 . 
form; fourth, to provide a duplex steam one piece and the walls of the two cylinders 
engine which may easily be kept in 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 necessary repairs may be are closed in the manner well known in the 

25 quickly aid conveniently made. art, and stuffing boxes 4 provided. The cyl- 80 
I attain these objects by the mechanism inders are bored in the usual manner and 

illustrated 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. In 

Figure 1 is a side view of my limproved cylinder the ports 6, 7, 8 and 9 are pro 
30 engine in connection with a pump of ordi- vided and also the exhaust port 10. ln cyl- 85 

nary construction, the said view showing the inter 2 tie ports 11, 12, 18 and 1-4, are pro 
engine in longitidinal section in a plane in- vided and also the exhaust port 15. These 
dicated by the section line 1-1 of Fig. 14. ports are arranged as shown in the drawings, 
iFig. 2 is a sectional view, upon a horizontal the ports (3 and 11 being at the real ends of 

35 plane cutting the two cylinders on the line the cylinders, the ports 9 and 14 being attle 90 
2-2, of Fig. 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 
Fig. 2, except that in Fig. 3 the pistons and and 13 being located on either side of and 

40 yalves have been removed from the cylinders. adjacent to the exhaust ports 10 and 1595 
Fig. 4 is a perspective view from above, respectively. - showing the cylinders, port-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. 

45 when assembled and a portion if one of the and the piston in cylinder 2 having the rear loo 
cylinder's broken away to show the arrange- head 18 and the front head 19. In Fig. 2 a 
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. In construction 

56 ted lines showing their proper relation, Fig. the pistens in the two heads are alike and 105 
is a perspective yiew of one of the double. for a detailed description of such pistons 

heided pistons. Fig. 7 is a perspective view reference is made to Fig. 6 which will illus 
of one of the valves on the same scale as trate the piston in cylinder 1. In Fig. & . Fig. 6. Fig. 8 is a perspective view of the the heals fé and 17 are provided with piston 

55 valve showing its externai construction, Fig. rings of the usual construction. The piston lip 
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rod 20 with the shoulder 21 better shown in 
Fig, is provided, and the reduced portion 
pf said "rod passes through the heads 17 and 
16, and is secured by the nut 22. Extending 
between the heads té and 17 at the top of 
the piston as it grinally operates in the cyl 
inder is the pistoia guide 23, which is pro 
vided with the longitudinal slot 24. Ex 
tending between the heads 17 and 16 of the 
said piston at the botton of the same as it 
normally operates in the cylinder are the 
trave guides 25, and 26, which are adapted 
to hold a valve 27, shown detached in Fig. 
7 to its place in the cylinder on the bottom 
side thereóf as better shown in Fig.14. On 
the inner sides of the heads 14 and 16 and 
between the valve guides 25 and 26 are ar 

25. 

ranged the lugs 28 and 29 as better shown 
in Fig. 1, which lugs are adapted to engage 
the valve 27 and move it so as to alternately 
open and close the ports as hereinafter more 

. fully set out. in assembling the engine the valve 27 is 
piaced between the valve guides 25 and 26 
and the piston introduced into the cylinder. 
The piston guide 23 is brought to the top of 
the cylinder and a guide pin 30 is introduced 
through a screw threaded aperture at the top 

... of the cylinder wall the lower end of said 
30 guide pin being thus brought into engage 

ment, with the sides of the slot, 24 in the 

this arrangement of parts the piston will be 
35 

40 

free to move longitudinally within the cyl 
inder, but that any rotary in ovement will be 
prevented. 
The distance between the heads of the 

piston, with relation to the length of the cyl 
inder, the length of the valve and arrange 
ment of the ports in said cylinder, is such 
that when the piston moves to its extreine 
froint position the lug 29 on the head 16 will 
move the valve 27 into position to register 
with the ports 8 and 10, leaving the port, 7 

45 

50 

in communication with the portion of the 
cylinder between the heads 16 and 7. 
When the piston moves to its extreme real 
position the lug 28 will engage the valve and 
move it into position to register with the 
ports 7 and 10 and when the valve is in this 
position the port S will communicate with 
the portion of the cylinder between the heads 
16 and 17. At a point editi-distant from the front and 

55 rear heads if the cylinders and near the 
upper portion of the walls of said cylinders 

60 

are the steam inlets. As best shown in Fig. 
14, these inlets bi'anch from a common steam 
pipe, 31. The common partition wall be 
tween the two cylinders is extended above 
the point where the said wall would nor 
inally divide to form the tops of the indi 
vicial cylinders, the said extension produc 
ing the boss 32. This boss is rovided 
with an aperture, which is internafiy screw 

pis 
ton guide 23. It will be apparent that with 

929,658 

threaded to receive 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 although the double 
headed pistons move backward and forward 
within the cylinders, the said heads at no 
time pass the steann inlets 33 and 34, and 
that by steam entering through the steam 
pipé 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 lists 
of the pistons, no natter 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 
struction of the valve 27 shown enlarged in 
Figs., 8 and 9. 
variety having the parallel sides 35 and 36 
and the parallel ends 37 and 38 and the 
lower edges of the said sides and ends being 
ground in such way as to closely fit the 
inside surface of the cylinder. The interior 
of the valve is substantially semi-cylindrical, 
the said interior or chamber being desig 
nated 39. The lower edges of the valve 
guides 25 and 26 are so shaped as to coin 

This valve is of the D. 

70 

80 

85 

90 

form to the otter surface of the valve 27 
along the sides 35 and 36 as best shown in 
Fig. 14. Attention is now, directed to the method 
of constructing the steam'elucts and passage 
ways in the po?t-plate whereby the proper 

95 

inter- commianication between the various. . . 
ports, in the cylinders is provided. On the 
exterior of the hottom of the cylinders the 

100 

walls of said cylinders are continued into a 
plain, flat, lower surface shown at 40 in Fig. 

openings in the surface 40 shown in Fig. 5, 
said openings being numbered with refer 
ence to the ports of which they are the cons tinuation. The fort-plate 41 is provided 
with the ducts '42 and .43 in its upper stir 
face and the ducts. 44 and 45 in its lower 
surface. The passage way 46 is adapted to 
cominunicate with the port 6 and leads 
throigh the port-plate to the duct 44. At 
the other end of the said duict is the passage 

5. The ports, as previously described in the 
two cylinders, are continued, producing the 105 

10 

115. 
way 47, which is in communication with the , 
said 'dict 44, leads through the port-plate 
41 and registers with the port 13. The dict 
42 communicates with the port 11, and it its 
other end with the port 7. The dtact 43 
communicates with the port: 9 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 duct,45. At the other end of the 
duct 45 is the passage-way 49, which leads 

25 

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 - O 
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51 registers with the exhaust port 10 and 
also leads directly, through the port-plate. 
The basé-plate 52 is provided with the upper 
plain surface 53 adapted to engage the lower 

5 plain surface of the port-plate. Upon the 
lower side of the said base plate the exhaust 
outlet 54 is provided, to which outlet a suit 
able exhist pipe may be attached. The integral extensions 55-53 of the base-plate 

10, 52 form suitable feet or bases upon which 
the engine may rest. Through the base 
plate 52 the exhaust opening 56, registering 
with the passage-way 50, leads to the ex 
haust outlet. The exhalist opening 57 regis 

5tering with the exhaust passage-way 51, leads 
to the exhaust outlet in a 'siniilar manner. 

For the purpose of limiting the longitudi 
ni movement of the valves 27 and preventing 
their being so displaced as not to "El 20 at all times with the exhaust ports 10 and 
15, the valve stops 59 are provided. These 
valve stops consist of wedge-shaped pieces 
of netal driven upward within the exhaust 
ports from the lower side of the cylihders, 

25 as shown in Fig. 5. It will be seen that the 
exhatist ports are of certain dimension trans 
verse to the cylinders, and that the said stops 
are of less dimension transverse to the cyl 
inders than the dimension of the said ports. 

89 the said stops, however, being wedge-shaped, 
are larger at their bases than at their tops 
and said bases are slightly wider than the 
exhaust ports 10 and 15 as shown in Fig. 5. 
If practically necessary a portion of the 

35 petal at...thesides of said exhaust ports on 
the surface 40 may be cut away to allow for 
the extra width of the said stops. The ex 
hast passage-ways 50 and 51 are of the 
sanie width as the exhaust ports i5 and 10 

40 respectively, and it will be understood that 
after the said stops have been driven to 
place and the cylinders and port-plate at 
tached together the edges of said exhaust 
openings in the port-plate will hold the 

45 y'ale stops to their places in the said ex 
hast ports. As best illustrated in Fig. 1-4 
the upper ends of the valve stops extend 
above the inner Sir faces of the cylinders and 
into the chan her or interior 39 of the valve. 

50. in this manner it will be seen that in their 
longitudinal movements the valves cannot 
pass they've stops and will be kept in reg 
ister with the exhaust ports at all times. 

Foles are provided at suitable places in 
55 the base platé 32, and holes in the port-plate 

land in the flat lower portion of the cyl 
inders are E. registering with the 
holes in the base-plate 52. The holes in the 
cylinders are screw threaded and bolts 58 

60 provided for the purpose of connecting and clamping the said cylinders, port-plate and 
base-plate together in the relation indicated 
by the dotted lines in Figs. 4 and 5. It will 
be understood that the surface 40 on the 

is lowgr. side bf the cylinders, the surfaces of 

2 . . . 

the port-plate 41, and the surface 58 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 
rangement being well known to practical 
mechanics. . . . . 
The various parts having been assembled 

and steam under pressure being admitted 
through the steam pipe 31, the operation of 
the various parts is here described. Ilet it 
be assumed that the pistons and valves are 
in the position shows in Fig. 2 at the time 
of starting. When the steam is admitted a 
quantity of said steam under pressure will 
fill the space between the heads of the pis 
tons in each cylinder. In cylinder 1 port S 
is open and steam will pass through said 

70 

75 - 

80 

port, passage-way 49, duct 45, passage-way 
48 and enter cylinder 2 through port 14, and 
ause the piston in said cylinder to move to 
its backward position. The exhaust from 

85 

the rear end of cylinder 2 will pass through 
port 11, duct 42, port 7, the interior of the 
valve in cylinder 1, exhaust port 10, passage 
way 51, exhaust opening 57 and out through 
the exhaust outlet 54. While the piston in 
cylinder 2 is thus moving trackward, steam 
will be forced through port 12 in cylinder 2, 
luct 43 and port 9 in cylinder.1, thus hold. 
ing the piston in cylinder 1 in position at 
the rear end of said cylinder. 

90 

95 

When the piston in cylinder 2 nears the y 
end of its backward stroke the lug on the 
head 19 will move the valve backward to 
legister with the ports 12 and 15, opening 
the port 13. The piston in cylinder 2, con 
ing to i'est at that point, will be held in such 
position so long as steam is supplied to cyl 
inder 2 through port 14. The position of the 
valve in the cylinder 2 having been this 
changed, steam will enter the open port 13, 
passage-way 47 duct 44, passage-way 46, 
and enter cylinder 1 through port (5. This 
will live the piston in cylinder 1 to its for 
ward position and the exhaust in front of 
Said pist: ) will pass through port 9, duet 
4:3, port 12, the interior of the valve, exhaust 
to 15, passage-way 50, exhaust opening 56 

and (at through the exhaist outlet 54. As 
tile pists)in in cylinder 1, nears the end of its 
forward stroke, the lug on the head will 
engage the valve and move it so as it gis 

100 

10 

ter with the ports 8 and 10 and at the same 
tile open port 7. Steam continuing to enter 
cylinder 1 through port 6 will hold the pis 
ton in temporary rest at its forward, post 
tion. Steam now will pass through port 7, 
duct 42, and will enter cylinder 2 through 
port 11. This will cause the piston in cylin 
de 2 to move to its forward polition, the 
(xhaust from the front end of cylinder 2. passing through port 14, passage-way 48, 
dict 45, passage-way 49, poit S, the inierior 
of the valve in cylinder i, exhaust port 10, O 
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passage-way 51, exhaust, opening 57 and out 
through the exhaust outlet, 54. As the pis 
tola 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 i3 and 15, and will open 
poit 12. This will returnail of the parts. to 
the position before noted when the steam 
was first admitted through the pipe 31, and 
the engine will continue to operate through 
cycles the same as that just described, each 
piston moving forward and backward alter 
nately and coming to a temporary rést at 
each end of the cylinder whi 
the other cylinder is moving. 
Having fully described my invention what 
claim as new and desire to secure by Let. 
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 
ports arranged intermediate the said ends, 
ports arranged on both sides of said exhaust 
ports and adjacent thereto, all of said ports 
and exhaust ports 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, a valve in each cylineér 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 being 
liss than the distance between the: 'spaced 
heads of the piston, the said valve unat 

40 

45 

5 5 

60 

65 

tached to the piston heads and adapted for 
longitudinal adjustment with reference to 
said heads, the said valve adapted to be 
moved in said tongitudinal adjustment 
alternately by means of one or the other of 
the spaced heads of the piston and adapted 
to remain at rest during a part of the stroke 
of the piston, eans of inter-communication 
between the said ports and exhaust ports 
and means for admitting steam under pres 
sure to that portion of the cylinders between 
the heads of the listions. 

2. in an engine of the class described, a 
cylinder pro victed with ports, a piston hay 
ing two leads spaced from each other, said 
piston arranged withii said cylinder, a pis 
ton guide provided with a longitidiual slot 
extending between said heads, valve glides 
extending between said heads and adapted 
to hold a valve in place against the side of the cylinder, a guide pin agranged in the wall of said cylinder and in engagement 
with the walls of said longitudinal slot in 
the pistor guide, an exhalist port and a 
port longitudinally spaced on either side 
of the exhaist 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 registér. 

ile the piston in 

$29,858 

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

3. In an engine of the class herein de 
scribed, cylinders arranged side by side and 
having their walls united in a partition con 
mon to both cylinders, the said cylinders 
provided with ports, near their front and 
rear ends and exhaust ports arranged inter 
mediate said ends, ports arranged on either 
side of said exhaust ports in longitudinai 
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 
spaced heads of each piston and adapted to st 
hold a valve in place against the side of 
the cylinder while permitting a longitudinal 
sliding movement of the said valve with 
reference to the spaced heads of the piston, 

8. 

a D valve in each cylinder in engagement, it 
with the said valve guides, said valve adapt 
ed to register with the exhaust port and 
either one or the other of the ports adjacent 
thereto by the said longitudinal sliding 
movement, the longitudinal dimensions of ge 
isaid valve less than the distance between the 
spaced heads of the piston, means of inter 
communication between said ports and ex 
haust ports and means for admitting steam 
under pressure within that portion of the 
cylinders between the heads of the pistons. 

4. In a steam engine of the class described, 
cylinders placed side by side and having 
their walls united in a partition common 
to both cylinders, the wallis of said cylin 
des being extended into a portion having 
a lower external plain surface, ports ar. 
ranged in said cylinders near their front 
and rear ends, and exhaust ports arranged 
intermediate said ends, ports arranged on 
either side of saic exhaust if its and adja 
cent therefo, 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 directly through the 
said lower external plain surface, valves ar 
ranged within said cylinders and adapted 
to provide inter-communication between the 
various ports. and exhaust ports within said 
cylinders and means of extra-cylinder inter- ... 
communication between the said ports of the 
cylinders extended through the said lower 
plain starface, the said means comprising a 
separate removable port-plate having tipper 

- 

and lower parallel plain surfaces, the taper : 
plain surface of said, part-plate adapted to 
engage the lower plain surfacef ti: a cylin 
ders, passage-ways leading through said 
port-plate from surface to surface, ducts let 
into said port-plate from the laii surfaces. 3. 
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thereof, certain of said duets providing 
inter-communication between certin of the passage-ways in said po?t-plate, and ceitain of said dress communicating with but one of Saidijassage-ways, and a separate, remov. 
able base plate provided with a tipper 
plain surface adapted to engage tie 
Surface of the port-plate, a aii 
exhaust outlet. and exhatist openings leading 
frora said exhaust outlet througi, the plaii 
surface, certain ports in the cylinders adapi 
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 seg, 
ister with certain of the passageways; it; the 
port-plate and means for detachably fasten 
ing said cylinders, port-plate and base-late 
together in their appropriate operative re:- 
tion. 

wer 

i5. In an engine of the elass herein de 
scribed, the combination of cyliaders ar. 
ranged side by side and having their 
tnited in a partition common f isth ex I: ders, the said cylinders provided with forts 
near their front and rear ends, and exhaust 
ports arranged iltern ediate the heads of 
said cylinders, ports arranged aga either sirir 
of said exhaust ports and adjacent tierett), 
all of said ports and exhaust ports being ar. 
tranged oil the lower side of said cylificiers 
and in line with the axes thereof, is piston provided with spaced heads arranged is each 
cylinder, a pistoia guide provided with a 
longitudinal slot extending between the 
heads of each pisto: at the top side of the 
same, a guide pih arraged in each cylinder 
and in engageinent with the sidies of the slot 
of said piston gride, vale guides extensing 
between the heads of each histon at the boi 
tom of the same and adapted to hold a valve 
in place against the boilion side of the cyl 
inder while pet nitting a longitudinal slid 
in movement with reference thereto, a 
valve in cagin cylinder upon the botton side 
thereof anti in engagement, with the said 
valve gaitles, said valve adapted to register 
with the exhaust port and either one or the other of the polish diacent thereto by it sigi 
tdinal siding a distment, the longitidinal 
dimensior if said Yave less than the listance 
between the spaced heads of the piston, tags 

les of ii & piston heads be 
tween the vaive gilides and adapted for ea 
gagement with the vitive for the perpose of 
roying the valve longitiatin:lig (viihin said 

Finder, in eans of inter-cit: 'inication be 
tween file said ports grid exhs its ports and 
means for admitting steant ider airessure 
between that portion of the fisiirder between 
the heads of the pistons, sibstaitially as arid 
for the airpose specified: :... . 

6. In an engine of tie class herein (i.e. 
scribed, the combinatioi of cylinders ar. 
ranged side hiy side and having their walls 
united in a partition continon to both cylin: 

s 

del's, the said cylinders provided with ports 
alear their front and rear' ends, and exhaust | perts arranged intermediate the heads of 
saict cylinders, ports arranged on either side 
of said exhaist ports and adjacent thereto, 70 
all of said ports and exhaust ports being ar. 
tauged on the lover side of said cylinders.'. 
and in line with the axes thereof, a piston provided with spaced heads arranged in each 
cylinder, a piston guide provided with a 75 
longitudinal slot extending between the 
heads of each ist on at the top side of the Saue, a guide pil a 'ranged in each cylinder 
:tild in engagement with the sides of the slot 
it said piston guide valve guides extending 80 
it:tween the heads, of each piston at the bot. 
ion of the same and adapted to hold a valve 
ill place against the bottom side of the cyl 
inder while permitting a longitudinal slid 
ing movement with reference thereto, a D 85 
s' alve in each cylinder upon the bottom side 
itereof and in engagement with the said 
X'ive guides, said valve adapted to register 
Yiii, the exhaust port and either one or the 

(if let of the ports adjacent thereto by longi- 90 
: dial sliding adjustment, the longitudinal 
thiri ension of said valve less than the distance: 
iii treet the saged heads of the piston, lugs 
*}l the inner sides of the piston heads be 
i is te: the valve guides and adapted for en- 95 
2:get telli. With the valve for the purpose of 
trying the valve longitudinally within said 

a valve stop arranged within the 
tx3 is part and extending above the inner 
3rface of the cylinder and into the chamber 100 
{}f the valve and adapted to limit the longi 
i?in; it 'ement thereof, ameans of inter 
:oralicatiosa iyetween the said ports and 
... iii 1st poils, and means for admitting 
stean inder presstre into that portion of 105. 
the cylintle between the heads of the pistons, 
stabstantiais as and for the purpose specified. 

7, in an engire of the class described, the 
:oilbination of a cylinder provided with 
Jolts, a piston having two heads spaced li0 
from each other, and cannected only by the 
pisto!: röd, piston guide and circumferen tially spaced valve guides, said piston guide 
and valve guides arranged closely adjacent 
a the inner Sarfaces of the cylinders, an ex-. 115 
has port and a port longitudinally spaced 

pier side of tile exhaust port, a valve 
d is place betweet said valve guides and 
Rpied io register with the exhaust port 

ther one of other of said adjacent 120 
its, iugs, arranged up(-i) the heads of the 

piston between said valve guides and adapt 
&d for engagement with said valve, and a valve slop arranged in said exhaust pot. 
and extended above the inner surface of the 125. 
cylinder and into the chamber of the valve: and adapted to liait tire longiitiinal move 
le:nt of the 5:18, 

3. iii e inlitiation with the cylinders 
it is by side aid provided with steaIn 180 S. 

8; a 

  



the pistons with spaced heads, arranged in 

O 

15 

20 

base-plate provided with an upper plain 
25 

30 
in the post-plate and the exhaust passage 

35 

40 

45 

50 

55 

united in a partition common to both cyl 
inders, the walls of said cylinder's-extended 

653 

inlets, ports and exhaust ports and inter communicating passage-ways and ducts, of 
said cylinders, unattached valves provided 
with chambers, said valves being arranged 
between the said spaced heads and adapted. 
to be actuated by contact there with means 
for guiding said valves in their longitudinal 
sliding movement and valve stops arranged 
in said exhaust ports and extending into 
the chambers of said valves for the purpose 
of limiting the said valves in their saici lon gitudinal movements. 

9. In a steam engine of the class described, 
the combination of cylinders placed side by 
side, ports in Said cylinders, the wall of said 
cylinders extended into a lower external 
plain surface and means of inter-cominani 
cation between the said ports, the said means 
comprising and gonsisting of a separate, re 
movable port-plate having upper and lower 
surfaces and passageways leading through 
said port-plate aind a separate, removable 
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 through the plain surface, 
certain ports in the cylinders adapted to 
register with certain passage-ways and ducts 
ways in the base-plate adapted to register 
with certain of the passage-ways in the poli 
plate and means for fastening said cylindel's, 
port-plate and base-plate together in their 
appropriate operative, relation, substantially 
as affed for the piirpose specified. 

10. In an engine of the class he rein de 
scribed, the combination of cylindlers ar 
ranged side isy side and having their was 

into a lower external plain surface, ports 
ai'i'anged 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 each 
cylinder, a piston guide provided with a 
longitudinal slot extending between the 
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heads of each piston at the top side of the 
Same, a 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 bot-, 
tom of the same and adapted to hold a valve. 
in place against the bottom side of the cyl 
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inder while permitting a longitudinal sliding 
movement of such valve with reference 
thereto, a waive in eacli cylinder upon 
the bottom side thereof and in engagement 
with the said valve guide, said valve adapted 
to register with the exhaust-port and either 
one or the other of the ports adjacent thereto 
by longitudinal sliding adjustment, the lon 
gitudinal dimension of Said valve being less. 
of the piston, lugs Oli the inner sides of the 
piston heads between the -alve 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 thc exhaust port and extend 
ing above the inner surface of the cylinder 
and into the chamber of the valve and adapt 
ed to limit he longitudinal movement there 
of, and means of inter-coil munication be 
tween the said ports in the cylinders, the said means comprising a separate, renovable 
port-plate having upper and lower surfaces 
and passage-ways leading through said port 
plate and a sepal'ate, renovable base-plate 
provided with an upper plain surface E. 
ed to engage the lower surface of the port. 
plate, and having an exhaist outlet and ex 
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than the distance between the spaced heads 

8, 

9 ( haust openings leading from said exhaust . s :- 

outlet through the plain surface, certain 
ports in the cylinders adapted to register 
with certain passage-ways and duets in the 

rt-plate and the eSaust passage-ways in 
the base-plate a lapted to register with ce 
tail of the passage-ways in the port-plate 
and in leans for fastening said cylinder, port 
plate and base-plate together in their appro 
priate operative relation, and means for ad 
hitting steam under pressure into that por. 
tion of the cylinders between 
the pistols. 

in testimony that I claim 
have hereunto subscribed my name in the presence of two witnesses. 

ELIAS. W. CON KEL. Witnesses: 
Wii.LIAM H. MII.ER. 
SYLVA BoiroN. 

the above, I 
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