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_TO all whom it may c-once?n

Be it known that I, MATTHIAS N FORNEY
of the borough of Ma,nhatta,n in. the city a,nd'
State of New York, have mvented a certain

new and useful Improvement in Valve Mech-

improvement the following is a specification..
In a separate application filed by me. of
even date herewith, Serial No. 118,969, there

18 set forth a two- eylmder ﬂmd-pressme en-

2ine which is an improvement on that of Let-
ters Patent of the United States No. 489,648,

granted and issued to me under date of J aniti-
ary 10, 1893, the characterlstlc features of
which 1mprovement may be generally stated
as follows: The axes of the two eylinders are
made coincident with each other by locating
one cylinder within the other, the outer one
surrounding the inner.

the pistons of the inner and outer cyhnders

are constrained to movein OpDGbltB directiomns,.

respectively, and all the piston-rods to move
in straight lines.

Patent No. 489 648 are wholly dlspensed with,
and as the centers of gravity of the two pis-
tons move in the same line no turning aetlon
or consequent disturbance is exerted.

ton and its rod -will exactly balance that of
the other piston and 1ts rods if thev are of.
equal weight. T

The obJect of my present invention is to
prowde a valve mechanism which will be
convenlently and desirably adaptable to use
in contvrolling the supply and exhaust of mo-
tive fluid to and from.the c¢ylinders of an en-
gine of the construction above referred to.

The improvement elmmed is heremafter
fully'set forth. - - .. - - *

In the aeeompanymw drawmgs, Flﬂ*me 1 18
a view' in elevation and as seen from the

rear of a vertical two - cylmder compound

engine of the overhead marine type, illus-
trating an embodiment of my invention; Fig.

2,a vertical transverse contral section thr rou gh.

t,he same looking toward the back of the en-
gine; Fig. 3, a _vertlcal longitudinal central

lever-bars.
levers 7 7 are coupled by a pin 9 to a pair of
‘radius-links 11 11, the opposite ends of which
~aré coupled to a pm 10, fixed to the low-pres-
The low- -pressure cyvlinder 1

The piston-rods of
each cylmder are connected to separate pri:
mary levers, which are articulated to oppo--|
site ends of a pair of primary levers, so that
| s_ure cylinder.
is.
-fixed . upon two piston -rods 3 3, pro,]ectmg
“through suitable stuffing - boxes and having
their outer ends coupled by pins 15 15 to the
inner arms of a pair of second primary le-
“vers 7% 7A.
“primary levers 7* are,similarly to those of the
.primary levers 7, coupled by a pin 9% to a pair
of radinS-links‘_ll“ 112, the opposite ends of

By this means the guides;
CroSs - head and short connecting- lmks of'

Inas--
much as the two pistons work in. relatwely._
opposite directions the thovement of one pis- |

~ homzontal sectlonshon the.lines ¢ b and ¢ ci

respectively, of Fig. 3, the low-pressure pis-

ton-being omitted in Fw' 4 in order to show
“the lower valve cleally, and the osmllatmg
levers being shown in a horizontal posnmn
~anism for Fluid-Pressare Engmes, of which | and in elevation in Fig. 5.

- .. The hlgh -pressure eylmder 1* and the low-
pressure cylinder 1, which surrounds and

~axially coincides with the high-pressure cyl-

inder, are secured to housings or standards
99, lixed upon .a bed-plate 56, which supports

the main bearing of the crank-shaft 19 of the

engine. The high-pressure cylinder is fitted
with a piston 2* of the usual form, which is

fixed upon a piston-rod 3%, to the-outer end of

whichissecured a forked head 43,whichis cou-
pled by a pin 15° to the inner arms of a pairof
primary levers 7 7, these being two parallel
The oubet arms of the primary

itted with an annular piston 2, ‘which' is

The outer arms of the second

which are coupled to a pin-10°, fixed to the
low-pressure cylinder.
and second primary levers 7* are coupled
intermediately of their ends.to a pair of sec-
ondary levers 8 8, which are parallel lever-
bars having central journals 13 fitting in
fixed bearings 14, the swwelmg eonneetmn

of the seconduy levers to the primary levers

7 being effected by a pin 12 and that to the
second primary levers by a pin 12* The
main.connecting-rod 4 is coupled-at its upper

53
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The primary levers 7.

e

95

end to the forked head 48 of the high-pressure

piston-rod and to the primary levers.7 by the
pin 152, and its lower end is coupled to the
erank-pm 18 of the crank-shaft 19. ~
The operation of the high- -pressare plston

piston-rod, and connecting-rod is similar to
that Ofthe corresponding pa,rts in engines of
the ordinary construction; but the piston-
‘rods are constrained to move in straight lines

section l:hrough the same; and Figs. 4 and 5, | by the system of oscillating levers whlch con-

100
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~ stitutes a ‘‘ parallel motion.”

The low-pres-
sure piston being connected by its two pis-
ton-rods to the second primary levers 72, the

pressure exerted upon it is transmitted by

saild levers to the seecondary levers 8 8 and
by them to the primarylevers7 7, and thence

1o the forked head 48, connecting-rod 4, and

Lo

crank-pin18. Thelevers areso proportioned
that the 1nner ends of the primary levers
and second primary levers move in substan-

tially straight lines, and these levers serve as
gualdes for the piston-rods of both the high

.dl]d the low pressure cylinders. |
Theinner high-pressare eylinder 1® is made

- 20

o

separate from the outer lew-pressure cylin-

der 1 and is attached to the lower eylinder-
In order to allow

head 49* by a flange 52.
for expansion and contraction and any an-
equal length of the two cylinders, the ‘inner
cylinder 1s attached to the upper eylinder-
head 49 by a joint provided with packing 50,
which allows the inner cylinder to move

lengthwise independent of the outer cylin-

der and its head. The head 51 of the inner
cylinder has a ring 53, formed on 1ts under

side, which acts as a gland to compress the

packing 50, and thus mal{e a steam-tight Joint

between the inside ecylinder and the cvlinder-

head 49. N
The means for admitting motive fluid to

- the central high-pressure cylinder and con-

35

53

J0

~attheends of said eylinder.

thelir two sides.

ducting it thence to the low-pressure c¢ylin-

‘der after 1t has exerted its pressure on the

high-pressure piston and finally exhausting

it from the low-pressure cylinder after it has
been expanded and done its work therein,
which means constitute my present inven-
tion, consists in valves and ports and pas-
sages of special construction,which will now
be described.

An annular supply-passage 20 is formed
around the ontside of the low-pressure ¢yl-
inder 1, said passage communicating directly
and continuously with the supp]y-pipe 207,
leading from the source of fluid-pressure and
having at its ends supply-ports 21 212, which

openintothelow-pressurecylinder,but which,

as will be seen hereinafter, are contmuously
cut off from communication therewith by
valves. The supply-passage entirely sur-
rounds the low-pressure cylinder; but the
ports where they enter the cylinder have
bridges (not shown in the drawings) uniting
The inner and outer walls
of the supply-passage are united by connect-
ing-pieces 22 (shown in Fig. 4) cast therein.
An annular exhaust-passage 23 is tormed
around the outside of the supply-passage 20,
sald passage communicatingdirectly and con-
tinuously with the exhaust-pipe 23* and, sub-
ject to the control of valves, communicating
with the low-pressure ¢ylinder by ports 24 242
Communieation

between the supply-passage 20 and the high-
pressure cylinder 1* and between the high-
pressure and low-pressure cylinders is effect-
ed in proper sequence through valve-con-

|

26

735,742

trolled ports 27 277, formed in the wall of the

lowerends respectively. Theseportsextend

| eompletely around the cylinder, but are di-
| vnded into sections by bridges.

“high-pressure cyhnder at its npper and its -
70

- The admission and exhaust of motive luid

‘to and from the cylinders 1* 1 are effected and

controlled by two annular piston-valves 2o
25, which are fitted to reciprocate in the low-

“pressure cylinder adjacent to its ends and

are proper ly packed on their inner and outer
rims in order that they may work fluid-tight
between the inner and outer cylinders.
inner and outer rims of the valves are con-
nected by a plurality of tubular radial arms
separated by intervening triangular open
spaces 35, as shown in Fig. 4, and the pas-

sages through theradial arms constltute ports
26*, which are shown in full lines in Figs.
2 and 3 and in dotted lines 1n Fig. 4. These
ports are adapted to register at their inner
ends with the ports 27 27* of the high-pres-

sure cylinder and at their outer ends with

the ports 21 212, which lead from the supply-
passage 20 into the low- -pressure cylinder.

The |

75

30

'90_ 

Reciprocating movement is imparted to the

‘upper valve 25 Lhmun'h a pair of valve-stems

28 28 and to the lowel valve 25* through a

| pair of valve-stems 28* 28, each valve-stem
passing through a propelly -packed stuffing-

box in the ﬂd,]acent cylinder-head. In Fig.
2 the upper and lower valve-stems on the
right-hand side are represented -as broken
away, and their attachments to the valve are

not shown in order that the valve-ports 26 26*

may be clearly represented. The connec-

tions of the valve-stems to the valves are

shown on theleft-handside. The valvesmay
be actuated by a single eccentric, either fixed
or adjustable, or, as shown, by a pair of ec-
centrics and a link, or any other known and
preferred form of valve-operating mechanism
may be employed in the diseretion of the con-

| structor.

In the instance herein exemplified move-
ment is imparted to a shifting link 31 by ec-
centries 36 362, fixed upon the crank-shaft 19
at proper angles to the crank, their straps
being connected by eccentric-rods 37 37 to
the link, which is shifted in position so as to
reverse the direction of motion of the shaft
or vary the point of cut-off as from time to
time desired by a reverse-lever 33, as in en-
ogines of the ordinary construction. The
stems 28 of the upper valve 25 are connected
to a cross-bar 33, which is coupled at 1ts outer
ends by rods 34 to arms 32 32* on a horizon-
tal roek-shaft 29, journaled in bearings on
the Lhousings 55 65. The stems 23* of the

| lower valve 25* are coupled directly to the

arms 32 32* of the rock -shaft, and the two
valves are thus moved coincidently by said
shaft. An arm 30, which projects from the
rock-shaft 29 in oppositedirectiontothe arms

32 32%, is coupled at its outer end to the link
31, and as said arm moves in a plane at right

angles to the plane of movement of the link

95
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the connection between the rocker-arm and

the link is made, so as to compensate for the
resultant inequality of movement. To this

end a c¢ylindrical bearing 89 is formed on the

end of the arm 30, and a ring 40, having an
outer spherical surface, is fitted thereon.
The link block or die 41 is made in two sec-
tlons, which fit over and conform to the

spherical surface of the ring, and a universal

Joint is thus provided, which permits the in-
herent divergence resulting from the move-
ment of the coupled parts in two different
planes. | o

The operation of the valves may be under-
stood from the following explanation of the
movement of the motive fluid, which is indi-
cated by arrows, that of the supply fluid be-
ing indicated by arrows in full lines and that
of the exhaust fluid, which has performed all
1ts work, by dotted arrows. The motive fluid
enters from the source of supply by the pipe

20% and thence flows through the passage 20

and ports 21 to the valve 25 and through the
valve-ports 26 to the port 27, and thence to

the upper end of the high-pressure cylinder

1*, moving the piston 2* of said cylinder
downward by its pressure uponit. The lower

valve 25* has simultaneously uncovered the

ports 27, and the motive fluid below the pis-
ton 2%, which was admitted to the high-pres-
sure cylinder during the preceding upward
stroke, passes through the ports 27* to the
lower end of the low-pressure cylinder 1, in
which it acts to move the piston 2 thereof
upward. At the same time, as shown by the

~ dotted arrows, the motive fluid above the

40

45

piston 2, which acted on said piston during
1ts preceding downward stroke, passes out of
the low-pressure eylinder through the trian-
gular open spaces 35 in the upper valve 25
and through the exhaust-ports 24 into the
annular exhaust-passages 23, and thence to
the exhaust-pipe 23*. The reverse action
takes place during thé upward stroke of the
high - pressure piston and the downward
stroke of the low-pressure piston, the valves
being moved by their operating-gear to open
and close the upper and lower ports at the

proper time.

50

55

6o

The form of engine illustrated, while more
particularly designed for marine or station-
ary purposes, may obviously be applied to

~use In locomotive-engines or automobiles

without variation of its operative prineciple.
Ielaimas myinvention and desire to secure
by Letters Patent— | _ '
1. In a fluid-pressure engine, the combina-
tion of a pair of cylinders located one within

‘the other, a piston and piston-rod in the in- |

ner cylinder, an annular piston and a pair of
piston-rods in the outer cylinder, an annular
supply-passage on the outside of the outer
cylinder and havingend ports opening there-
into,-an annular exhaust-passage on the out-
side of the outer cylinderand having end ports

opening thereinto, supply andexhaust pipes

¥

8

passages, respectively,portsestablishing com-
munication between the innerand outer cylin-
ders, annular valves fitting in the ends of the
outer cylinder and controlling the ports so as
to admit motive fiuid direct from the ports of
the supply-passages to the inner cylinder,
thence to the outer cylinder, and thence to

‘theexhaust passageand pipe, a driving-shaft,

means for reciprocating the valves, and con-
nections from said shaft to the piston-rods.
2. In a fluid-pressure engine, the combina-
tion of a pair of cylinders located one within
the other, a piston and piston-rod in the in-
ner cylinder, an annular piston and a pairof
piston-rods in the outer ceylinder, an annular

70

75

30

supply-passage on the outside of the outer

cylinder and having end ports opening there-
into, an annular exhaust-passage on the out-
side of the outer cylinder and having end

ports opening thereinto, supply and exhanust.

pipes leading into and out of the supply and
exhaust passages, respectively, ports estab-
lishing communication between the inner and
outer cylinders, annular valves fitting in the

‘ends of the outer ecylinder and having dia-

o

leadingintoandoutof thesupply and exhaust i

metric passages establishing communication

between the inlet-passage and the inner eyl-

inder and openings establishing communica-
tion from one to the other side of the valves
and thence to the exhaust-passages, a driv-
ing-shaft, means for reciprocating the valves,
and connections from said shaft to the pis-
ton-rods. | . )

3. In a fluid-pressure engine, the combina-

tion of a pair of cylinders located one within

the other, a piston and piston-rod in the in-
ner cylinder, an annular piston and a pair of

piston-rods in the outer cylinder, an annular
supply-passage on the outside of the outer

Qo

95
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cylinderand having end ports opening there-

into, an annular exhaust-passage on the out-
side of the outer cylinder and having end
ports opening thereinto, supply and exhaust
pipes leading into and out of the supply and
exhaust .passages respectively, ports estab-
lishing communication between the inner and
outer cylinders, annular valves fitting in the
ends of the outer eylinder and controlling the
ports so as to admit motive fluid direct from
the ports of the supply-passage to the inner
cylinder, thence to the outer cylinder, and
thence to the exhaust passage and pipe, a
pair of valve-stems fixed to each valve and
extending through the adjacent cylinder-
head, a yoke secured to one pair of the valve-

stems, a double-armed rocker-shaft having

arms connected directly to one pair of the
valve-stems, rods connecting the yoke with
arms or the rocker-shaft, a driving-shaft,
means tor oscillating the rocker-shaft by the

| rotation of the driving-shaft, and connec-

tions from the driving-shaft to the piston-
rods. o |
i MATTHIAS N. FORNEY.

| Witne,sses'_:
- LUupwig CHARR,
M. T. CoNrOY.
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