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To all whom it may concern:

Be it known that I, GEORGE H. REYNOLDS,

a citizen of the Umted States, résidingin the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Radial-Cylinder Engines; and I do hereby
declare that the following is a full, clear, and

exact description of my invention, stich as |

- will enable others skilled in the art to which

IO

it appertains to make and use the same.

My invention relates to radial-cylinder en-

~ gines, the primary object being to provide a

eompound engine of this type.

In the eonstl action of radml—eyhnd@r en-
ogines heretofore it has universally been the
case that the exhaust hastaken place directly

into the atmosphere, the power of the ex- |

- haust-steam being thus entirely wasted. I
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have by my present invention adapted a ra-
dial-cylinder engine to work as a compound
engine, the exhaust from my high-pressure
cylinders being utilized in low-pressure eylin-
ders fo increase the working pOWel of the en-

gine,
In experimenting with machines of this

kind I have found that the best, if not the |

only practical, number of cylmdel s to be used
in a compound radial-cylinder engine is six.

With this number of eylinders I am enabled

to arrange the high and low pressure pistons
opp()Sltely and alternately This produces a

symmetrical structure, which can easily be

controlled by simple valve- -opérating mechan-

Cism. If any other number of cylinders be-

sides six be chosen—as four,eight, ten, &c.—it
will be found that an arran ﬂ*ement of the cyl-
inders in which the high shall always be op-
posite to and alternate “with the low s i 1MPos-
sible, at least until such a number of cylin-
ders is reached as would be impractical.

In carrying out my invention I combine
with my radial cylinders two annular steam
chests or belts, through one of which the steam

from the boiler passes to.the high-pressure
45

cylinders and into the other of which the ex-
haust from the high pressure is received and
passed into the low-pressure cylinders.

My invention 1S concerned with wvarious

obther details of construction—such as the

50 valve-operating mechanism, the manner of

|

‘cylinders.

mounting the engine upon its supporting-
frame, and means for starting the engine un-
deraheavyload—all of which will be desecribed
hereinafter, and more pmtlculmly pointed
out in the CL‘:LlIIlS |

I have illustrated my invention in the ac-
companying drawings, in which——

Figure 1 represents a side elevation, paltly
in section, of the engine and bed frame. Fig. 2
repre_sents an end elevation of the engine with
the center plate of the frame -removed, show-
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ing the arrangement of e¢ylinders and piston-
connections with the crank, all valve mech-

anism being omitted. Flﬂ's 3 and 4 are top

views of a high and a low pressure cylinder

with their Valve chambers, the eylinder-heads
in each case being removed and the latter-
named view also s_howmfr the duct Or passage
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by way of which the steam in the low-pressure -

belt passes into the low-pressure valve-cham-
ber to be admitted to the corresponding cyl-
inder. Fig. 5 is a detail sectional view of a.
cock or Valwe connee‘tmﬂ* the high and low
steam-belts to be used f01 St&ltllﬁlﬂ‘ the engine
against a heavy load. TFig. 6 is an end view
of one of the bolsters or sta,nda,l ds on which

the engine ismounted, showing means forrap-
| idly and eo'nveniently attaeh_ing, and detach-

ing the engine and its frame from the bed-
frame. Kig. 7 is a detail of the eccentric.
Referring to the drawings by letter, A A’

represent two standards on a suitable bed-
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plate, between which is hung on the shatt B

the fiy-wheel or belt-wheel of the engine.
D is the frame, which supports the radial

The frame is formed at its middle

portion into a cup-shaped box or chamber K,

from the sides of which radiate sixcylinder‘s..
Alongside the cylinders are the piston-valves,

whose chambers connect with two annular
steam belts or passages ¢ and 6. The front
opening of the chamber K is covered by cir-
cular plate E, as shown in Fig. 1. The cham-

| ber is prowded with an outlet e, for a purpose
| hereinafter described. The annular steam-

belt & takes steam from the boiler through

| pipea’. The wall of the chamber opposite the

plate E is perforated, and has formed upon it
a laterally-extending sleeve e’, which forms
the bemrmﬂ* for themain shaft B of the engine.

85.
90
05

I00




IQ

Returningnowtothemain supporting-frame |

of the meehme, 1t will be seen that the upper
end of the standard A’ is of peculiar con-
struction. The head is split underneath the

bearing and a heavy bolt f passes laterally
throun*h it, which when screwed up by means

of a nut forces the parts together.
In mounting the enn*me-fra,me upon the

main supportlncr-fmme the sleeve ¢’ of the
engine-frameis passed over the shaft and into
the opening in the head of the standard A’.
Thenut or bolt f is then set up until the sleeve
18 firmly gripped by the head of the standard.
This construction affords a speedy and con-
venient means forremoving the engine proper
from the other parts of the appamtus or for
rotating the engine-frame into any desired

| pOSlthIl most convenient for eouphno* the
- steam-supply pipe with the inlet a’.
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| sleeve e/ and ento the shaft B.
of the sleeve e’ is formed with a stuffing-box

‘On the head of the standard A’ an oil- -Cup

f’ is carried and the oil from it passes down

throuﬂ‘h a perforation or perforations in the
The outer end

e®, which prevents the escaping of the oil in

| th&t direction and forces it to flow inward to

lubricate the journal and the parts within |

| the chamber E.
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In Fig. 2 I have shown another 011-eup as,
which admlts oil into the steam-belt a, Whenee

-1t traverses the seversl Valve-ehambew and
~cylinders, and which, together with the cup
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f’, lubricates all the paxte of the engine.

The main shaft extends into the ehamber
E and connects with the erank O, with which
the several piston-rods of the engine are con-
nected. The eccentric P for opemtmn the

valves is hung on the extreme inner end of

- the shafft, and consists of the usual grooved

40 .
- strap and its connection with the several

circular block mounted eccentrically: but the

valve-rods have a novél construction, which is

- shown in Fig. 7. One of the valve-rods is

rigidly attached to or forged with the strap,

 while the others are eonneeted with i1t by

hinged joints. Thisconstruction prevents the
strap from slipping round and holds it in one

__'position with respect to the valve-rods.

low-pressure cylinders If and G arranged al-

ternately with each other, the high and low
~ pressure being located dlametl 1eally opposite

55

each other. The pistons of each eylinder con-
nect with the crank O of the engine and act
consecutively thereon. The pistons G of
course are made larger, in order that the re-

sulting pressure may equal that of the pis-
- tons F. |
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The valve-chambers F’ and G’ of the Sev-
eral cylinders are located next to the two
steam-belts, and steam passes from the high-
pressure belt @ into the valve- chamber above

 the head of the valve, and thence through

passage g into the cylinders F. The exhaust

from these cylinders passes out through ¢ be-

- low the valve-head and mto the low -pressure
steam-belt b,

436,568

In order that the sfeam from thelow-press-
ure belt b may gain access to the upper side
of the head of the valves controlling the low-
pressure cylinders, an offset of metal % is cast
on the inner siGe of the frame adjacent to the
outer end of each of the low-pressure cylin-
ders. 'T'his casting has a passage through it,
which leads from thelow-pressure belt around
the high-pressure belt to the outer end of the
valve-chambers belonging to the low-pressure
cylinders. One of the openings into this
valve-chamber is shown in Fig. 1 and marked
h.
the movement of the valve allows it to pass
through the port ¢’ into the low-pressure cyl-
inders. Thence it exhausts through the same
port and through the valve itself into the
chamber E, and then out through the final
exhaust e. When the exhaust-steam reaches
the chamber E, its pressure is very consider-

ably reduced—say to about a pound. It acts
as a vehicle to convey the oil which flows into-

the chamber from the bearing of the main
shaft to the crank and other working parts of

the engine, and also serves to maintain the

parts at a uniform temperature.

It will be seen that the construction of the
valves belonging to the cylinders F ig differ-
ent from the eonstruetlon of the valves be-
longing to the cylinders . In the former

case the exhaust passes around the neck of
| the valve or between the head and the body

1nto the low-pressure belt 6, but in the latter
case a part of the body of the valve is a hol-
low ¢ylinder,through whichthe exhaust-steam
passes, and the remmnder or that part of the
body of the valve wherein the valve-rod is
pivoted is on its outer surface grooved longi-
tudinally to allow steam to pass between it
and the wall of the valve- ehember into the
chamber E.

The eccentric 1s arranged so that steam
will be admitted to the cylinders consecu-
tively. Referring to Fig. 2 and beginning
with the eylmder marked 1, whose plstou is

shown at its extreme ontw ard position ready.

to receive steam, its valve will now operate

t and admit steam behmd the piston and cause
‘I have shown three high-pressure and three |

1t to move inward, forcing the crank around.
Live steam eentmuee to enter the cylinder un-
til the piston reaches the end of its sfroke,
when it begins to exhaust into the lew-press-
ure belt b. Before this cylinder begins to ex-
haust, however, steam has entered eyhndere 2
and 3. Oyhnder- 2 takesits steam from the low-

pressure belt and cylinder 3 takes its steam

from the high-pressure belt. The piston of

| eylinder 3 reaches the inner end of its stroke
and begins to exhaust at just the time when

the piston in cylinder 4 reaches the outer end
of 1ts stroke and beginsto takesteam. There-
fore cylinder 4 utilizes the steam exhausted
from cylinder 1, and soon all around, the low-
pressure eylmders operating by the force of
the steam exhausted from the hlgh-plessme
cylinders diametrically opposite them.

When the steam has reached this point,

With
this arr angement of the valves three of the
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- erted at different angles, and therefore is not
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Ppressure, thus making a combined. force of the ,
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cylinders are constantly at work on the crank, |
while the other three are exhausting, thus
making it impossible at any time for a dead-
center o be established. Itwill be seen, how-
ever, that all three of the working-cylinders
cannot be exerting their full pressure at the
same time—that is to say, their force is ex-

fully exerted simultaneously. For this rea-
son 1t may be found impossible, or at least
difficult, to start the engine when there is a
heavy load on, and I have devised a valve or
cock ¢ (shownin detailin Fig. 5 and also shown
in Fig. 2) for use under such circumstances.
This valve connects directly the high and low
pressure belts, so that on starting with a
heavy load high-pressure steam may be ad-
mitted to both belts and to those cylinders
whose valves are open, whether high or low |

three cylinders at WOI‘k greater than it would

be if one or two of them were working on low |

pressure. This will enable the engine to
easily overcome the load and make a start,
aiter which the valve may be closed and the
engine allowed to operate regularly. .

Havmﬂ' now descmbed my 1nveut10n, what
I claim is—

1. A radial-cylinderengine havm o g frame
provided with a sleeve thmun*h Whmh the
main shaft passes and has its bearing, the

sleeve extending into a standard on the bed-

frame of the engine.
2. The combmamon with the ma,m shaft of

‘a series of radial cylmders a frame for - Sup-

porting them-provided with the sleeve ¢’ and
the stuffing-box €2 as described.
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3. In a compound radial-cylinder engine,

the combination of two annular steam belts
or chests,one for high-pressure steam and the
other for low-pressure steam, with a valve or

40

cock whereby direct connection may be estab-

lished between the two steam belts as de-
scribed. |

In witness whereof 1 have hereunto signed

my name in the presence of two subscmbmn'_

mtnes&,es

'GEO. H. REYNOLDS.

Witnesses:
AUGUSTUS MERRITT
WM. A. ROSENBAUM
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