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To all whom it may concern: ~
- Be it known that I, JoEN CURTIS, a citizen
of the United States, residing at North Dor-

set, in the county of Bennington and State of

Vermont, have invented certain newand use-
ful Improvementsin Steam-Engines, of which

the following is a specification, reference be-

ing had therein to the accompanying draw-
ings.

- Thisinvention relates to that class of steam-
engines ordinarily known as “revolving-cyl-
inder” engines; and it consistsin certain novel

features of construction and arrangement of

parts, which will be hereinafter fully ex-
plained and specifically claimed.

This invention relates particularly to im-

provements upon-that class of engines cov-
eredd by a patent (No. 333,060) issued to me
on the 22d day of December, 1885; and it has
for its object to so improve the construction
of such engines that they will be more posi-
tive and reliable in operation, and whereby
all “dead-centers” and “pounding” will be
avolded, as will be more fully hereinafter set
forth. | |

IFigure 1 is a plan view of an engine em-
bodying the features of my improvement.

Iig. 2 18 a transverse sectional representation

of the steam-box and shaft, showing the in-
terior arrangement and construction of the
same. Iig. 318 a representation of the re-
volving disk provided with the cylinders and
their connecting parts,and showing theirrela-
tive arrangement to each other. Fig. 4 is a
longitudinal sectional representation of the
shaft, the disk, and connecting parts, and
more fully illustrating the construction and
relation of the same; Fig. 5, a detail view

showing one method of reversing the engine

by making the eccentric-pin movable.

A, A’y A% A% A% and A’ is the supporting-
frame.

BB is the shaft, provided with three distinet
ports b 0 b, and having bearings in the sup-
porting-frame A® A’ to which it is suitably
secured by the usual journal-caps shown.

- D 18 the steam-box surrounding the shaft
This

box may be provided with suitable stuffing-
boxes. The interior of the steam-box is di-
vided by partitionsinto semicircular recesses

as shown in Fig. 2, which act as steam-inlets
and exhaust-ports, as hereinafter explained.
d’ is the steam-pipe, and d? is the exhaust.
- C1is a disk which serves as a bed-plate and
fly-wheel, to which the shaft B is suitably se-
cured. o
- K K E are cylinders set upon the disk on
lines radiating from the center of the shaft at

[—

points equidistant from each other.

F F F are ways in line with the cylinders
E, provided with the nsual pistons connected
1n the ordinary manner with -the slides G.

H H H are rods pivotally connected to a
rod or pin J, fixed to the frame parts A* AS
1Im a position eccentric to the center of the
shaft B, and thence with pins in the cross-
heads G, as shown.

The cylinders E take steam inone end only,
and for that reason need but one cylinder-
head, which may be made integral with the
cylinder. | o

In operation, steam will enter the semi-

circular recess d in the steam-box, and will

pass through the portsb b into theinner ends
of the ¢ylinders E, in positions corresponding
thereto. T
steam as the ports O pass the lower partition
to the steam-box, and will continue to do so
until the ports b pass-the upper partition,
when the steam will be cut off and exhausted
into the recess and through the pipe d
From the relative positions of ports & to the

steam-box partitions it will be seen that one

or two of the cylinders will take the steam all

dead-centers, but will start at once from any
position whatever.

- By increasing the thickness of one of the
steam-box partitions, or by introducing a
movable partition into the. recess d, the en-
gine can be made to cut off the steam at any
desired part of the stroke, as shown in dotted
lines at D’ in Fig. 2. The rods I, connect-
ing the cross-heads with the eccentric pivot-

rod J, will cause the disk to turn as the pis-

tons move, and will bring the pistons back to
the starting-point when the steam is ex-
hausted. By reason of the cylinder, ways,
and cross-heads being set at equidistant
points on the disk the motion of the latter
will be balanced, and the action known as
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“pounding,” which would otherwise occur,is

thus avoided, and a more perfect operation |

obtained than is otherwise practicable.

One of the main objects of the improve-
ments—7. ¢., balancing the motion—may be
obtained by dispensing with one of the cyl—
inders and its connecting parts and securing
the two remaining cylmders and their con-
necting parts to the disk in line with each
other throu':rh the center of the shaft B, hav-
ing two ports correspondingly located to con-
duct steam into the cylinders as the port-
openingspass through the steam-recess of the
In this arrangement the steam
would be admitted to and exhausted from
the cylinders alternately, and the piston-
force of one cylinder would operate to main-
tain the motion while the piston-force of
the opposite cylinder was inactive. Iour

cylinders may also be used, in which case it
would Dbe necessary to provide the shaft
with four corresponding ports, and the cyl-
inders and their connections would have to
be located accordingly on the disk. The sin-
ole pin set eccentric to the center of the ma-
chme, for controlling the equal movement of
the cross-heads, the movement of the disk

‘with the piston, and the return of the latter,

will perform the same office for a two, three,
or four cylinder engine, and for thisreason I
do not confine myself to the use of any spe-
cial number of cylinders.

Thig engine can be so made as to be easily

and speedily reversed by having the pivot J -

so arranged as to be movable to a position
dia'metric&lly opposite to that it originally oc-
cupies and by sliding the movable partition
D’, if there is one employed, to the other end
of the recess in the steam-chest.

One method of making the pin J movable

isshown in Fig. 5, Whe1ethe pin passes through
a horizontal slot or opening in the frame-

beams A% and AS,
It will be observed that the essentlal fea-
ture of this invention, from which most of the

advantages I claim ﬂow consists in provid- -
ing the shai‘t with mdependent steam-ports

and connecting them, respectively, with in-
dependent steam—-eylinders, the inner ends of

the cylinders being closed, as set forth. The

special advantage in this construction over
the arrangement shown in my former patent

lies in the fact that there are always one or

more steam-ports taking steam, thus keeping
up a rapid and continuouns rotary motion of
the balancing-disk and shaft.

Having desor ibed myinvention,whatIclaim
as new, a,nd desire to secure by Lgttels Patent,
18—

1. The combination, with the shaft provided
with independent steam-pmts, of a disk se-
cured on the end of this shaft, independent
radiating steam-cylinders secu re'd on this disk
and connected, respectively, to the said inde-

, pendent steam-ports, pistons and piston-rods

working 1n these cylinders, radiating ways,
also secured on the face of the disk in line

409,563

| with the cylinders, cross-heads in these ways

connected to the piston-rods, and the rods H,
connecting the said cross-heads with a sta-
tionary pivot-pin set eccentrically to the said
shaft substantially as described.

. The combination of the steam-box plo-
v1ded with two recésses, the shaft having in-
dependent ports eorresponding to the num-
ber of cylinders, the disk provided with two

or more cylinders having pistons connected

in the ordinary manner with cross-heads, the
slides secured to the disk in a manner to bal-
ance each other, and the rods connecting the
c¢ross-heads with the pivot set eccentric to the
shaft, substantially as and for the purposes
set f01th

3. The combination of a frame, a shaft jour-
naled in the same and provided with two or

more independent steam-ports, a balance disk
or wheel on the shaft, independent radiating

steam-cylinders on thls disk, the said 111de-’

pendent ports commumc&tmﬂ* with these in-
dependent steam-cylinders, plstons and pis-
ton-rods, eross-heads, and radiating slides se-
cured on the disk, subst@ntlally as and for the
purpose herein descrlbed

4. As an improvement uponrn my patent
numbered 333,060, granted the 22d day of De-
cember, 1885, a steam- -engine consisting of
the follo'winn* instr umenta;lities & Sultable
frame; a, &haft journaled in bearings upon this
frame and provided with two or more inde-
pendent steam-ports, a steam-box surround-
ing the shaft, a rotating disk secured on one
end of this sllaft mdependent radiating steam-
cylinders secured on the face of the said disk,
the inner ends of these cylinders being closed
and connected, respectively, to the independ-
ent steam-ports in the shaft, pistons working

in these cylinders, piston 1ods and slides, zmd_

radiating guides secured on the face of the
said disk and connecting the said slides with a

| stationary eceentrle-pomt on the said frame,

substantially as and for the purpose hereln
set forth. |
5. The combination of a shaft provided with
independent ports, a disk rigidly secured to
one end of the shaft, independent radiating
yllndels secured to the face of the said dlﬁk
the inner ends of the said cylinders bemn

closed and connected, respectively, with the-

mdependent steam-ports in the shaft, radiat-
ing guides, pistons and piston- 10ds Cross-
heads working in the said guides, 1ad1at1nn
mdependent 10ds connecting the said cross-

‘heads with a pinJ on a statlonzu} beam, said

pin, and beam, the said pin being secured in
a slot J’ in the said beam, wbbtantmlly as
descrlbed

6. Thecombination, with a frame, of a drive-

shaft journaled upon ths frame and provided
at one end with a rotating disk, a steam-box
embracing this shaft and p10V1ded with inlet
and exhaust chambers, this steam-box being
mounted upon the fmme to the rear of the
disk on the shaft, radiating steam-cylinders

| closed at thelr inner ends and secured on the
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face ol the said disk, 1adldtmg guldes upon
the face of the disk, plstons in the cylinders,

piston-rods eonnected with slides working in

the guides, and independent radiating I’Odb
connectmﬂ the sald slides with a stationary ec-
centric-pin upon the frame, the said shaft be-
ing provided with independent steam-ports
connectmo* the inner closed ends of the cyl-
inders with the steam-box, f:ubqta,ntla,lly as

10 herein set forth.
7. Thecombination, with a fram e,of adrive- |

shaft journaled in t]1e frame, a disk secured

on one end of the shaft, ra,diat-ing independ- |
ent eylinders and slides upon this disk, pis-

tons and slides, the said shaft being provided
with mdependent ports leading to the eylin-
ders, a stationary adjustable eccentric pin or
shaft J upon the frame, and independent ra-

‘diating rods connectmﬂ this a,dJustable ec-

centrle -pin with the slldes working in the

15"

20

guides on the disk, as and for the purposes |

set forth.

In testimony whereof T affix mY signature in
presence of two witnesses.

JOHN CURTIS.

Withesses: |
~ W. N. SEVERANCE,
J. P. BLACK.




	Drawings
	Front Page
	Specification
	Claims

