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40 ‘valves have been removed from the cylinders.

Tig. 4-1s a perspective view from above,

engine in connection with a pump o
nary construction, the said view showing the

- UNITED STATES PATENT_ @FE‘YCE. ,

r
.

PUPLEX STEAM-ENGINE,

No. 820,838.

Soecification of Letters Patent.

Application filed May 6, 1908, Serial No. 451,005,

To all whom it may concern: -
Be it known that I, Erias W. CoNKELL, 2
citizen of the United States, residing at Can-

ton, in the county of Stark and State of !

Ohio, have invented a new and useful Du-

plex Steam-Engine, of which the following

1s a specification.

My invention velates to lmnprovements In
duplex steam engines for use n connection
with pumnps or other apparatus of simtlay
character, and especially to a simplified form

of such steam engines as hereinafter set
forth: and the objects of my improvement
“are, first, to -dispense with the steam and
valve chest commonly in use m duplex en-
oines; second, to provide a duplex enging
Cwith few moving parts; third, to cheapen

the construction by providing a device

“wherein the various parts are easily made,

and such castings as are necessary, of simple
form; fourth, to provide s duplex steam

engine which. may- easily be kept m repalr,
and in which, because -of its simplicity ot

construction, any neckssary repairs may be
guickly and conveniently made. |
I attain these objects b

*

v the mechanism

b

illugtrated in the accompanying drawing, 1

which—
Figure 1 1s

&

side view of my 1111¥1"0wd
f ordi-

engine in longitidinal section 1 a plane in-

dicated by the soction line 1—1 of Ifig. 14,

i'ig. 2 is a sectional view upon a horizontal

plane cutting the two cylinders on the lne

09, of IMg. 14, and showing the relation

of the various.ducts and ports by dotted
2. 3 is a sectional view similar to

lines, - I
Irig. 2, except that m Fig. 3 the pistous and

shéwing the cylinders, port-plate and base-

plate separated from each other, with dotted

fines indicating their appropriate relation
when assembled and a poriion «f one of the

~cylinders broken away to show the arrange-

9] |
Naly

ment of the ports therein. ¥ig. 5 1s a
spective view ol the same parts
the parts being separated as before and

heided pistons. Fig. 7 is a perspective view

of one of the valves on the same scale as:
- Tig. 6. Fig. 8 is a perspective view of the |

55 valve showing its external construction. Tig: | rings of the usnal construction.

per-
from below,
dot~
“ted lines showing their proper relation.  If1g.

6 is a perspective view of one of the double-

.
t

r— — L — el —— - .

1 0 is a perspective view

|

line 12—12, of INg.

cylinders.
- are closed m

the inside of the same. Tig. 10 1s-a:top

OURTH TO WILLIAM A. HAMMERLY

Patented Aug. 8, 1000,

of the valve Sh{)Wing'_'

view of the port-plite, showing the various

orts and steam duets in the same, those

Juets on the reverse or lower g1de of smad

R AP T oy T e
Fig. 10. g. 12 1s

view on the line 13—13, of Fig. 10. Tig. 14,

10. Iig. 13 is a sectional

;)

plate being shown in dotted lines. Fig. 11
is a sectional view on the line 11—11, of
2 sectional view on the .

0o

15 a sectional view upon a vertical plane cut-

ting the two cylinders, port-plate and - base-

plate, as indicated by the section line 1 114,

an g, 2

Similar numerals refer to similar parts

throughout the several views.
Tn the construction illustrated the two
cylinders 1 and 2 are arranged side by side,

the other, the two bcing
one piece and the
united at 3 1 a

preferably cast 1n
walls of the two cylinders

‘At the front end the eylinders

the manner well known m the
art. and stuffing boxes 4 provided. The

the cylinders as to close both of them. "In

partition common to both

cyl-
inders ave bored in the usual manner and
“the head 5 is so arranged at the rear end of

the axis of ome being parallel with the axis of

83

eylinder 1 the-ports 6, 7, 8 and 9 are pro-

sided and also the exhaust port 10. In eyl
inder 2 the ports 11, 12, 13 and. 14, are pro-

vided and also the exhaust port 15. These
ports are arrafiged as shown in the drawings,

the ports 6 and 11 being at the rear ends of
“the cylinders, the ports 9 and 14 being ab the
front ends, the exhaust ports 10 and 16 lo-

50

cated at points equi-distant from the ends of

the cylinders and the ports 7 and 8 and 12
and 18 being located on either side of and

adjacent to the exhaust ports 10 and 15
respectively. L

Within each cylinder a double-headed pis-
ton is provided, the piston in cylinder 1 hav-
ing the rear
and the piston in cylinder 2 having the reat
head 18.and the front head 19. In Fig. £ a
top view ef the piston in cylinder 1 1s shown,
while the

the pistons in the two heads are alike and
for .- detailed description of such pistons
raference is made to Iig. 6 which
trats the piston in cylinder & In Kig.

head 16 and the front head 17

100

iston in cylinder 2 is shown m
longitudinal cross-section. In construction

105

. : gﬁ-r

the heaus 16 and 17 ave provided with piston "

Thea piston 110 .
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 rod 20 with the shoulder 21 better shown in ! threaded to feqéive_-the steam pipe, and from

%L

15

20

Fig, 1 is provided, and: tHe feduced portion

pf said rod passes throgih the heads 17 and
16, and is secured by the nut 22. Kxtending.
between the heads 16 and 17 at the top of
“the piston as it nermally operates in the cyl-

vided with fhe longitudinal slot 24. Hx-

tending between the heads 17 and 16 of the
‘said piston at the bottom of the same as 1t
- normally operates in the cylinder are the
 yalve guides 25, and 26, which are adapted

to hold » valve 27, shown detached in- Fig,

7 to its place in the eylinder on the bottom |
side thereéf as better shown in Iig. 14, On
- the inner sides of the heads 17 and 16 and
" between the valve guides 25 and 26 are ar-
- ‘ranged the lugs 28 and 29 as befter shown |
in Fig. 1, which lugs are adapted to engage
the valve 27 and meve it so ag to alternately

open and close the ports as hereinaiter more

In assembling the engine the valve 27 is

- placed between the valve guides 25 and 26

25.

and the piston introduced 1nto the cylinder.

The piston guide 23 is brought to the top of

the cylinder and » guide pin 30 is introduced
throungh a screw threaded aperture at the top

. of the cylinder wall the lower end of said

80

euide pin being thus brought into engage-

ment with the sides of the slot 24 in the pis-
- ton guide 23. 1t will be apparent that with |

“ this arrangement of parts the piston wiil be

35

free to move longitudinally within the cyl-

inder, but that any rotary movement will be

~ prevented.

The distance between the heads of the

piston, with relatign to the length of the cyl-.
- inder, the length of the valve and arrange-
40

ment of the ports in said cylinder, is such

~ that when the piston moves to its extreme

45

50

x

front 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

in .communication with the portion of the

cylinder between the heads 16 snd 17,
When the piston moves to 1ts extreme rear
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 8 will communicate with
the portion cf the cylinder belween the heads

- 16 and 17. | |
. At apoint egui-distant from the front and

09

reat. heads &f the cylinders and neav the

qapper portion of the walls of saxd cylinders

Care the stean inletd.  As best shown in Ifig,

60

-,

14, these inlets bianch from a2 common steam

pipe. 31, The common partition wall be-

tween the two cylinders is extended above
the point where the said wall would nor-
mally divide to form the tops of the indi-

vidual evlinders, the said extension produc-

i the boss 82, This boss is provided
with an aperture, which 1¢ internally serew

FITe

pipe

inside surface of the cylinder.

with the auct 45,

the.
with the exhaust

the said aperture the inlet 33 enters cylinder.
1, and the inlet 34 enters cylinder 2. 1t will

be understood that althodgh the double-

‘headed pistons move backward and forward
‘within the cylinders, the said heads at no

time pass the steam inlets 833 and 34, and
(hat '
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 ¢ylinders between the

any.gleam entering through the steam -

70

of the pistons, no matter 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. This valve is of the D

variety having the parallel sides 35 aund 36
andl the parallel ends 387 and 38 and the
lower edges of the said sides and ends being
erpund ‘in such way as to closely ‘fit tne
] The interior
of the valve is substantially semi-cylindrical,
the said interior or chamhber being desig-

80

83

90

nated 39. The lower edges of the valve

E.fl_Iid(}S 25 and 26 are so %hﬁped as to con-

form to the outer surface. of the valve 27 -

along the sides 35 and 36 as best shown in
Fig. 14, - . | |

 Attention is now. divected to -the method
of constructing the steam™duets and passage-
ways in the port-plate:whereby the proper
inter < communieation. between the various.

ports in the cylinders is provided. On the
‘exterior of the hottom of the cylinders the
walls of said cylinders are continueganio a

plain, flat, lower surface shown at 40-in Frg.

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

dpenings in the surface 40 shown_in Fig. 5,
waid openings being numbered with vefer-

“enice to the ports of which they are the con-
tinuation. The Port-plate 41 is provided
Cwith the duets 42 and 43 i its upper sur-
face and the duects. 44 and 45 In its-lowet

95

f

100

L

-

105

110

surface. - The passage way 46 is adapted to

comimunicate with the port 6 and leads
thronteh the port-plate to the duct 44. At
the other end of the said ddet is the passage-

115

way 47, which is-in communication with the |

said duct 44, leads through the port-plate

41 and registers with the port 18, The duct

49 communicates with the port 11, and at 1ts
other -end with the port 7.° The duet 43
communicates with the port:9 and at 1its

way 48 registers with the port 14, leads
through the port-plate” and communicates

duct 45 is the passage-way 49, which leads

At the. other end .of the

129

other end with the port 12. The passage- .

through the port-plate and registers with

t port 15 and leads directly
through the port-plate, 'The passage-way

port 8. The passage-way 50 registers -

20



D

14,

15 tering with the éxhaust passage-way 31, leads |

25

40

15

the extra width of the said stops..
haust passage-ways 50 and 51 are of the
same width as the exhaust ports 1

Anto the chamber or interior 39 of the
In this manner it will be seen that in their

mg,ﬁm

51 rematem with the exhaust port 10 and
also ]eam duectly- through the port-plate.
- The base-plate 52 1s pr vovided with the upper
plain surface 53 adﬂpt{,d to engage the lower
'nlain surface af the pm't-plfxte
lower side of the said base-plate the e*{l aust
ottlet *‘*4 15 provided, to ‘which outlet a suit-
able exhx g t pipe mzw be attached. The
integral extensions 55—054 of the base-p]ate
2 fm'm snitable  feét or bases upon which
the engine mhy rvest.
plate 52 the exhaust opening 56, registering
with the pussage-way 80, 1@&:19 to the ex-
‘haust outlet.” The exhaust opening 57 regis-

iﬁ: th& exhaust outlet in a similar manner.

i For the purpose of limiting the longitndi-
%11 movement of the valves 27 aud pxeventmg

‘thetr being so displaced as not to register

at all times with the exhaust ports 10 and
1;, the valve stops 59 are provided. These
valve stops consist of wedge-shaped

| leces
of metnl driven upward within the e*{l:;must
ports from the lower side of the cylihders,
Tt will be seen. that the

ay shown in Fig, 5.
ex]mmt ports are of certain dimension trans-
verse to the cylinders, and that the said stops
me of less dimension transverse to the cyl-

inders than the dimension of the said ports.

The said stops, however, being wedge-shaped,
are laroer at their bases than at their tops
and said bases are shicghtly wider than the
éxhaust ports 10 and 15 as shown in Fig.

T pra ctwailv necessary a poriion of thp

» tnetal at.the sides of said exhaust ports on

the surface 40 may be cuf away to allow for
"The ex-

5 and 10
1ﬂapwtiwly and it will be understood that
atter the said stops have been driven to
niace and the cylinders and port-plate at-
tached together the edoes of said exhaust

openings in the port- [}l‘ith will hold the
valve *-wmps to their places in the said ev;--

1.-1}“{ ports.  As best lustrated in iNhe.

the upper ends of the valve stops c-\tmul

ahbove the inner gsurfaces (:af the eylinders and
alve.

1011tf1tudm‘11 movements the valves (;"mrmf

pass the valve stops and will be 1».9]“& n reg-

ister with ‘Hie exhauvst ports at all times.

Foles aresprovided at suitable places 1 |

Ehe h‘xa&phﬂ“@ 52, and holes in the poft-plate

41 and n the flat lower portion of the cyl-

~ holes in the:ba

G0

- base- phtb together in the relation indieated

inders are protvided,
A0- Jhte 52. The holes in the

evlinders are screw threaded - and bolts 58

_provided for the purpose of connecting and

clamping the said cylinders, port-plate and

I}Y the dgﬁ’h@d lines in Figs, 4 and 5. Jt will
b imdersé:md that t‘ne surface” 40 on .the
iqu side bi the t:'yhndﬂrs the amfwm of

Upon the

’Fhmmrh the base-

r efrmtm N g wzth the

|

the port-plate 41, fmd the surface a% of the'
base-plate are 'wcur'ttelv machined 1n such

way that practically very little paclang will
be required to prevent any leakage of steam
from one port or duct to another, this ar-

rancement “being well known to practical

mechanies.
“The varions parts having beeni assembled

and.. steam under pressure being admitted

thmuﬂh the steam pipe 31, the npemtmn of
the various parts is here described. Let it

he assumed that the pistons qnd valves are
in the position shown in Ifig. 2 at the time
“When the steam is admitted a.

of starting.
quantity- of said steam under pressure will
fill the space between the heads of the pis-
tons in ench cylinder. In cylinder 1 port S
is open and steam will pass through said
port, passage-way 49, duct 45, passage-way
18 and enter cyhm‘le; thwnfrh port 14, and

ause the picton ' €ad wlmdm to move to
its “backward position. The exhaust from

thesyear end of cylinder 2 wil} pass through

}

70

79

80

85

port 11, duct 42, port 7, the intevior of the._ |

valve In (*vlmder 1, exhaust port 10, passage-

way 51, exhaust Gpenmw 57 and out through
the pmmn m
evlinder 2 is thus moving backward,

the thulqt outlet 54. Whilé

steam
will be foreed throngh pmt 12 1n (‘Vllﬂdﬂl 9,

duet 43 and port 9 in cylinder 1, thus hold-
ing - the piston in (*}lmder i pmltlrm at

the rear end of said cylinder.

“When the piston in eylnder 2 nears the
end of its backward stroke the lug on the
head 19 will move the valve backward to
register with the phrts 12 and 15, Opfarnnn
the port 13,
g to rest at that pmnt will be held in such

position s Jong as steam is supplied to eyl-

nder 2 hmrwh port 14. T'he posibion of the
valve in the cvlinder 2 having been thus

changed, sfcam will enter the open pert 13,

passaoe-way 47, duct 44, passdge-way 46,
and enter eylinder 1- through port 6. This
will move the piston in ey linder 1 to its for-

ward '])()Hil’i()ll and the exhaust in front of

c;md piston will Pass throueh port 9, duet

o ;.,_pmt 12, the intervov of the mh e, exhaust
, Passage-way 50, exhaust openime .)G{

nove 15
Jmﬂ mt through the exhanst outlet 54,

the piston in eylinder 1, nears the end of 1ts
forward stroke, the luﬂ' on the head -

enoage the valve and move it 80 as o :zis-

ter with the ports 8 and 10 and at the same

titie open port 7. Steam eontinuing to enter

cyhnder 1 through port & will hold the pis-
fon in tempomry rest. at ils forward, pos -
tion.
duet -!2, and will enter cylinder: 3 throuoh
port 11. This will cause the piston in cylin- |
der 2 to move to its forward po:ition, the-
cxhaust from -the front end of cvlmdel 9
passitig throtigh port 14, passage- way 48,

Steam now will pass< through port 7,

dnet 45, pasgage-way 49, pmt 8,

the mjemar
of the valve in cv]mder'

exhaust port 10,

The piston in cvhml{*r 2,.com-

wilt

90

95

100

105

110

119

-
-
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190
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~the position before noted when the steam

- 10

20

 near their front and rear ends and exhanst

25 _ s
- and exhaust ports being on the bottom side
- of said> cylmders and arranged in lines

- register - with' the exhaust port and either fisaid valve less than the distance hetween the
. -spaced heads of the piston, means of inter-

- to by longitudinal sliding movement; the
longitudinal dimension of said valve ‘being

35

- heads of the piston, the said valve unat-

40

) {
A |

~to hold a valve in place against the side of

65

passage-way 51, exhaust ﬂpezling.fp;? an& out 1
- through the exhaust outlet 54. As the pis-

_the other cylinder 1s moving.

ters Patent, is—

tached to the piston heads and adapted for

said - heads, the said valve adapted to be

to remain af rest during a part of the stroke

the heads of the pistens. -

g two heads spaced fiom each other, said

the piston: gnide, an -exhaust port and a

ton 1 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, 1his will return all of the parts.to

was first admitted through the pipe 81, and
the engine will continue to operate through
cycles thie same as that just described, each
piston moving forward and backward alter-
nately and coming to a temporary reést at
ach end of the cylinder while the piston.in

FHaving fully described my invention what

I 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 cylindeérs provided with ports

ports arranged intermediate the said ends, |
ports arrapged on both sides of said exhaust
ports and adjscent thereto, all of said ports

parallel with the; axes of said cylinders, a
deuble-hended piston arranged in each cyl-

r

with the exhaust port and one or other of

said poris respectively, said valve adapted
to remain at rest in either of said positions
of register during portions of the strokes of
sa1d piston, and means for supplying steam

to that portion of the cylinder between the

spaced heads ef the piston.:

3. In an engine of the class herein de-

scribed, cylinders arranged side by side and

having their walls united in o partition com-
‘mon to both cylinders, the said cylinders
providéd with ports near their front and
rear ends and exhaust ports arranged inter-

-

mediate sald ends, ports arranged on either

side of said exhaust ports in longitudinal

S . . | -Bij
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
hold a valve i1n place against the side of

the cylinder while perniitting a longitudinal-
sliding movement of the said valve with

~reference to the. spaced heads of the piston,
a L} valve in each cylinder in engagement

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

inder,.a_ valve In each cylindér adapted to |'movement, the longitudinal diménsions of

one ar the other of the ports adjacent there-

fess than the distance between  the: spaced

u -
-
Ll

longitudinal adjustment with reference to |

moved 1in said longitudinal adjustment |
alternately by means of one or the other of
the spaced heads of the piston and adupted

of the piston, means of inter-communication
between the said ports and exhaust ports
ang means for adintting steam under pres-
sure Lo that portion of the cylinders between

- 2. dn an engine of the class deseribed, n
cylinder provided with ports, a piston hav-

piston arranged withig said eylinder, a pis-
ton guide provided with a longitudinal slot
extending buefween sald heads, valve guides
extendimg between said- heads and -adapted

the cylinder, a guide pmn anranged inthe |
wall of “said r-.yflmderf and 1n engagement
with the walls of -¢aid longitudinal slot 1

port longitudinally -spaced on either side
of the exhaust port, the said piston heads
with relation to said valve being adapted to
alternately engage and disengage said valve
and: to move 1t longitudinally to registér |

3

L
i I‘._

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 asteain engine of the elass described, -

Lk

cylinders placed side by side and having
their walls unifed in a partition commen

to both cylinders, the walls of said evlin-

ders being extended into a portion having
a lower external plain sorface, ports ar-.
ranged I osald cylinders near their front
and vear ends, and exhiust ports arranged
Intermediate said ends, ports arranged on-
‘either side of said exhaust peals and adja-

4

(1

- T

cent therefo, all of said ports and exhaust

| ports bemg arranged on the lower side of

satd evlinders and in line with the axes

thercof and extending directly throngh the
said Jower external plain surface, valves ar-

ranged within said cyhinders and adapted

to provide mter-communication between the

various ports.and exhaust ports within said
eylinders and means - of extra-cylinder inter-

communication between the said ports of the
cylinders extended through the satd lower
plam sarface, the said means comprising a

separate removable port-plate having npper

and lower paraile] plain surfaces, the npper
plain surface of said port-plate adapted to
engage the lower plam surface of the eylin-

ders, passage-ways leading throneh “said

port-plate from surface to surfuce, ducts let.
into said port-plate from the plain surfaces- 13

A
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ib

20

thereof,

529 858

certain of said ducts p*‘ﬁ“ﬁmd'
mter—cammumc.mcm hetiween, certain ‘of the
passige-wa¥s.in satd port- nlzim, ang vertain

of said dav‘f% cmnmumcawﬂ: with but one |
of sajd passage-ways, and 1 sepe rate, (RMoV-

able base-plate “previded mth an  npper |
plain surface adapted to enguge o lower
surface. of  the pmt -plate, and 1';;;:3; VNG A

exhaust outlet.and exhaust oponings leading
from said exhaust outlet through thv phiin
surface, certain ports in the cylinders adapt-
ed to re giater with cerfain passage-ways ancd
ducts in the port-plate and the exhaust pas-
sage-ways in the base-plate adapted to oo

ol t

lhter with certain of the passage-ways in the

port-plate and means for GN.:u_hnhh; fasten- |

ing said cylinders, port-plate and base-pinte
together in their 1117131'@}}1113’(@ el Lifi‘vf‘ 103“
tmn

5. In i
seribed, *he (,{}Inbﬁl‘lﬁ{}"i of cvliaaers
ranged side by side and havu‘”}‘ their walls

-

united in a partition common 1o both exlin.

1 .
ﬂ{‘ .

ders. p1d evlinders mmided with povts
near their front *s:ud vear ends, and mhmw

ports arranged Iutermediate the imm*- of

| wml cyhmleu pmﬂ arranged Qa either stio

S50

35

40

pon the

. m}w guides, said wxlve A0ia
-ith thﬂ exhaust port *mu either one or the

ot <8} id exhaust ports and adjavent thevetn,
all of zaid ports and eumn-i ports bemng ar.
mnmm{i on the lower side {}T “enid mrlu.nie G
and in line with the axes thereof, = pm Ot

provided with spaced heuds AITHIEE SUBEH ﬂh
evlinder, a piston guide proviced mt
,lanmtudmal shot 3:§temuwr hetween rlm.

heads of each pi\“l‘mi sl the 'tm; side of the
same, o a gnide pih avrapged in exch eylindev
and 1In engagernent W J‘h the s {{E"w of the slot
of said p“*isn onide, 1*11;1”3 frmvﬁ* extendin {7
hetween the beads of each mamn at the bot-
tom of the sanie and ads ted to hold a valve

i place against the boi hm side of rhe ml—-'

a tongitudingl
ference tnereio,

vhile Tavumtm a13il-

hh

inder w
mer moven it
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thereoy ma:i i eNER rement with the said
.,uzd m 1‘i’*f1“}“->f-31

ohﬂr o1 irze poris ndjacent therveto by longi
tndinal shiding .ufmmi ment, the 1{}11mh=d1ml
dimensgion of said valve leas than ih{l Aistance
betwean the 5““‘*(w1 heads: of the piston, ings

ingper ah‘ﬁ of the pr—«t(}ﬂ i wads be-

tween the vaive mmih:ﬂ mm adapted 107 en-
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means for admitting
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for the prrpose specified,: .
- 6, Toi ‘an engine of the class heretn de-
f-(rzrted the combination of Mimflm'“ A1

. " ranged side By sude and- havipg their walls
- 88

-ﬂ?llies’: in a mxtmun COBION fo both cy]m-

an eonguie of the class htl“”h oo
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yalve in each cvlinder upon the boti om side

and
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ders, the ¢ Aid tslmdem provided with ports
wur their front and rear’ends, and exhaust
perts arr mg{*m{ intermediate the heads of

o

cadcheviimaers, ports ary anged on either side

of said exhast ports and ml]acmt thereto,
all of said ports und f:\}nuat ports.being ar-
T‘illlﬁt‘(l on the lower side of said u]mders
and in line with the axes thereof, a ‘piston
provided with spaced heads arr: mf‘f{}d in each
cvliinder, a piston guide prm:ld{*d with a
-ﬂl‘ﬂlLU’{lll\‘dl slot e\tvmhnn‘ between  the
heads of each piston at the tnp side of the
samuie, 2 guide pin arranged in each eyhinder
and in engagement with “the sides of {he slot
ot gad 1)1*-}{011 ouide, valve guides extending
amiwee—n the htad-} of eacl pmtnu at the hui-
tom of the same and adapted to hold a valve
i place against the bottom side of the cyl-
mden while pelmlttmn a- longitudinal shd-
e movement with reference thereto, a D
-alve in each eyvlinder upon fhe bottom side
wrmf and in engagement with the said
1w suides, snid valve wdapted to register
with the exhaust port and either one or the
'z er of the ports adjacent theveto by longi-
‘udinal shding adjustment, the 111(1#1“1(1111111
:mr;ﬂn ion of said valve 19-~-~* than ‘*h@ cistance
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setween the spaced hes ads of the piston, lugs.

he inner sides of the piston heads be-
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e
1*::}'9&;{‘13.1 with lire valve for the purpose ot
noving the valve ltmmtudlmhy within:said
ml*w 0T, 0 vﬁ]w stop 4t
axhanst ‘D"'H and cxtending above the inner
sirface of the cylinder and into the chamber
of the salve and adapted to it the longi-
wdinal wmovement theyeof, means of mter
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stoan amim"_,ﬂfe sstire inte that portion of

theeylinder betw een the heads of the pistons,
111:}-&&1*%1&;** A8 mﬂ:.,; tor the purpose spectfied.’

of the class deseribed; the
ﬂ*rllnciw provided with
mnw two heads .spaced

v 7, Tn an engi
no nmn:m{}fl “*1’
ports, o piston
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- from each other, and ¢ snnected only. bv the

pision rod, piston atide and, eireumieren-
ally sfmuui valve wmdem said piston guide
and valve ff{nd{?%f:.ffﬂl}{%d clu.:ely HdJ‘ICEHt

‘o the inner surfaces of the cylinders, an ex-.
L provt longitudinally spaced

nangt port and n

L the valve: ﬂwﬁes and adapted for en-

anged wﬁhm the
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ion belween the snid- ports. and
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1057

110

115

on eiher stde of the iaxl..ah. t port, a valve

hmd i place hetween satd valve guldes
7.0 agm-d to recister with the exhaust port
il cither one or other of said adjacent
ports, lugs arrs aneed upen the Héads of the

and

pmrou between gaid valve guides and adapt—;.-

o 17
valve stop ¢

anid mtended ui)w*ﬁ {he inner surfyce of the, 12
L evimmder snd into the chamber of the valw.;-_

arid adapied Lo hmli {ho LJII*‘II*I‘\! ‘ml mm"e-
vent of ihﬂ f:::zz}.{
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placed su1o hi sidc a1 rmn‘*defl with steam

for eznnwﬂnwnt with said valve, and 8-
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~with chambers, said

inlets, ports and exhaust ports and infer- |

comununicatlng passage-ways and ducts, of

the pistons with spaced heads, arranged in
unattached valves provided

said cylinders,

vaives being arranged

-

between the said spaced heads and adapted .

to be actuated by contact therewith. means

for gutding said valvesyin 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 said lon-
gitudinal movements, o o

9. In a steam engine of the class aescribed,

the combination of cylinders placed _
side, ports in said cylinders, ihe wall of sald
cylinders extended into a lower external

- plain surface and means of Inter-conynuni-
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- base-plate provided with an
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-united in a
Inaers, the w
into a lower external plain surface, ports

and adjacent thereto, all of

cation between the said ports, the said means

side by

comprising and gonsisting of a separate, re-

movable port-plate having upper and lower
sturfaces and passagé;ways leading threugh
said port-plate and ‘a separate, removable
upper plain
surface adapted to engage the lower surface
ot 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 ducts
I the port-plate and the exhaust passage-
ways 1n the base-plate adapted to regigter
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, subst antially

as attd, for the prrpose specified. |

10. In an engine of the class herein de.
seribed, the combinwion of cylinders ar-
ranged side By side dnd having their walls
partition eommon to both eyl-
walls of. said eylinders-extended

arranged 1 said cylinders near their front
and rear ends, and exhaust ports

arranged on either side of said exhaus( ports

exhaust ports being arranged on the lower
side of said ceylinders and in line with the
axes thereof and extending through the
lower external plain surface, a piston pro-
vided with spaced heads arraiged in each
cylinder, 8 piston guide provided with a
longitudinal  slot extending  between  the

| arranged
intermediate the ends of said cylinders, ports

said ports and

inder while permitting _ L
movement of such valve with reference

ed to engage the

pert-plate and

| presence of two witnegses.
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‘heads of each pist@n- at the top side of the

same, & guide pin arranged-in each eylinder

and. in engagement with the sides of the slot

»

of said p

iston guide, valve guides extending

between the heads of each piston at the bot- g0

tom of the same and
in place against the

adapted to hold a valve
bottom side of the eyl
2 longitudinal sliding!
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thereto, a B valve in eacll cylinder upon 65

the bottom side therept

with the said valve guide, said valve adapted

toregister with the exhaust-port and either

one or the other of the ports adjacent thereto

and in engagement

by longitudinal sliding adjustent, the lon-. 70

gitudinal dimension of said valve being less
than the distahce between the rs‘ipace:d‘h_eadsf

of the piston, lugs ou the inne “sides of the
piston heads between the-walve guides and

adapted for engagement with the valve for

the purpose of moving the valve longitudi-

T

nally within said cylinder, a valve stop ar-

canged-within the exhaust port and extend-

g above the inner surface of the cylinder”
of the valve and adant-

and into the chimber

ed to Jimit the fongitudinal movement there- -

| of, and mbans of inter-communication be-

tween the said ports in the cylinders, the
sald means comprising a separafe, renjovable
port-plate having apper |
and passage-ways leading through said port-
plate and a separate, removable base-plate
provided with an

plate, and havine an exhaust outle and ex-

and lower surfaces

upper plun surface adapt-
lower surface of the popt. - _
G

haust openings leading from said exhaust -
outlet through the plain surtuce, certain

porls in the cylinders

the base-plate adapted to register with cer-
tain of the passage-ways in the port-plate
and means for tastening said cytinder, port-

plate and base-—phti‘e- together 1n their APPLO-
priate operative relation, and means for ad-

mitting steam under pressure into that 1OL-
tion ot the cyvlinders
the pistons.

In testimony that I claam the above, T
my-name in the

have hereunto subscermbed
N o RLIAS W, CONKRLY, -
Witnesses: S
- Wirnnranm H, Miien

SYLviA Boronx, |
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adapted to register -
with certain passage-wayvs and’ ducts i the
the exnaust Passage-ways in
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