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WILLIAM K. AUSTIN, OF BROOKLYN, NEW YORK.

"STEAM-ENGINE.

SPECIFPICATION forming part of Lietters Patent No, 383, 430 dated May 29, 1888

ﬁpphmtmn filed Deeember “3 1“86 Selml No. @

42,807. (No model.)

1o all whom 6 may conceri:

Be it known that I, Wirtiam K. AUSTIN, of
Brooklyn, in the eouuty of Kings and State of
New York, have invented a new and useful
Steam-F anne of which the following is a
Speelhca’mon -

This invention, which has relation to reeip-
rocating steam-engines, comprehendsimprove-
ments upon the stationary parts and the mech-
anism of engines, and also new and original

constructions and modes of operation of va-,

rious parts thereof.

Specificaily myinvention relatestoimprove-
ments on the steam-chest and steam and ex-
haust chambers; to the induction and exhaust
valves and the operation thereof; to the cut-
off valves and devices for operating the same;
to reversing mechanism for stationary engines;
to the cut-off-valve gear and means of equaliz-
ing the cuat-off for both sides of the piston;
:-:Lnd lastly, to details of construction and ar-
1anwemeut of the mechanism, which will be
ful]y described farther on in this specification
and summarized in the claims. .

The objects of my invention are, first, to
balance the valves of steam-engines; second, to
admit and cut off the steam quickly with a
slow motion of thevalves; third, to lusure even
wearing of the valves and valve-seats and pro-
vide for taking up wear and preventing leak-
age; fourth, to make the valves of antomatic

~cut-off engines independent of the cut-off mech-
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anism and to operate them positively; fifth, to
simplify the adjustment of the induetion and
eduction valves and the mechanism by which

they are operated; sixth, to provide means for

eagily and quickly reversing automatic cub-
off engines; seventh, to reverse engines by
changing the valves directly and positively in-
stead of through the valve-gear; eighth, to
make the cut-off valves and v fblve gear mde
pendent of the steam-valves and to operate
them by independent positive acting mechan-
iIsm; ninth, to equalize the cut-off for both

- strokes of the piston and obtain a steadier

ranning of the engine.

In the accompanying drawings,
Figure 1 represents a side elevation of my im-
proved steam-engine; Ifig. 2, a plan of the
same. Sheet II: Fig, 3 represents a vertical
transverse section of the cylinder of the en-

gine-frame.

=sheet I,

| gine taken in the plane of the axis of the in-

duction-valve and showing the valve in sec-
tional end elevation; Iig. 4, an enlarged lon-
gitudinal section of the cylinder, showing one 55
of the induction-valves and one of the educ-
tion-valvesin cross-section. Fig. 5 represents
the cut-off-valve gear; Fig. 6, a front view, and
Fig. 7 a vertical section, of the reversing-
clutch Fig. 8§, a detall of part of the valve- 6o
gear; Sheet 1IT: Fig. 9, a sectional detail of
the valve-gear; Figs. 10 and 11, diagrams .

| 1llustrating the position of the crank and con-

necting-rod when the piston is at half-stroke.
Referring to the drawings, B is the bed or 65
frame of the engine; C, the cylinder; S, the
steam-chest; , the governor, which may be
of any type suitable for an automatic cut-off.
S’ is the shaft; C', the crank. P is the steam-
pipe, having branches which connect with the 7o
two ends of the steam-chest; I, the exhaust-
pipe. The exterior form and arrangement of
these parts, as shown in the drawings, may be
departed from asinthose respects, and also in
respect of the relation which they bear to each
other in the organized mechanism. They may
be modified to adapt the engine to the require-
ments of the situation in which it may be
placed and the work 1t 1s to perform without
departing from the characteristic -principles
of the invention. |
Motion is glven to the induction and educ-
tion valves’ gearing by means of a pinion, 1,
on the shaft, geared to a spur-wheel, 2, ﬁxed
to a shaft held 1n suitable bearings on the en-
A duplex crank, 3, is fixed to
the wheel or its shaft, and the rods 4 4 con-
nect with the cranks. The opposite ends of
the rods connect with another duplex erank,
5, fixed to the end of a shaft, 6, journaled in go
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suitable bearings in a frame, 7, erected on the

bed of the engine adjacent to the cylinder.
The purpose of this mechanism is to com-
municate the rotary motion of the shaft to the
valve-gear unchanged, and the object to be at- 95
tained 1s to give a copstant rotary motion to
the valves. Thls 18 accomplished by means of

a peculiar valve-gear, which will be deseribed
aftertheconstruction and location of the valves
‘have been given.

The valve-chambers.—~Inside the steam chests
is cast a valve-casing, 8, formed by a three-

ICO




part septum, two parts of which spring from |

the cylinder and steam-chest, respectively, and
the third or middle part springs from the other

-two. The cylindrical valve-seat 9 is connected
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with the last, either by casting it with the

septum or s‘eparate]y and ﬁbting 1t to place.
A chamber, 10, is thus formed between the
valve-seat and the casing. This chamber ter-
ininates short of the ends of the valve seat,
the casing being contracted at the ends, so as
to join the ends of the valve seat, and thus
close the chamber and prevent the passage of
steam back to the steam-chest. The lower
part of the chamber is shown in Fig. 3, and
1ts length relatively to the valve-seat is there
clearly indicated.
tically a prolongation of the induction-ports
1, and hereinafter they will be referred to as
port - chambers. A similar casing, 8%, and
valve-seat 9* are cast under the eduction-ports
I, and a similar chamber, 10% connects with
or forms a prolongation of the ports. (See
IFigs. 3 and 4, Sheet 11.)

l’ke valves.—These are designated by the let-
ters V V’, the former induction and the latter
They are hollow cylinders
internally bored true, but externally coned or
tapered slightly from the stem ends, and they
are fitted into the valve-seats, which inter nally
are correspondingly coned er tapered, so that
the valves fit closely. The object in tapering

or coning the valve-seats and valves is to ob-

tain a steam- tight fitting of one within the
other, and to mamtam this condition without
reboring. This is done by simply moving the
valve lono"ltudmally when 1t becomes loose by
wear. Owing to the construction and mode
of operation of the valvesthe wear is perfectly
uniform, and 1t can be compensated for by
merely IIIOVII]U‘ the valves in the direction of
thelr axes, and securing them in their new po-

sition by keying their stems in the sleeves to
which theyare fastened, which will be referred
to hereinafter., The larger end of the valves
18 provided with cross-arms, and from these
project a stem, 11, which is carried through a,
suitable stufhng be*z in the walls of the steam-

chest, and has its end inserted and fastened
by a ephne into a collared sleeve or box, 12,

which is journaled in a suitable beallng in a
bracket, ¢, and has on iis exterior end or col-

lar a crank 13, which connects with the valve-

gear. Both induction and eduction valves are
constructed in this manner and connect by the
same meanswith thevalve-gear. In the walls
of the valves are slots or openings 5 at equal
intervals apart, (measuring on the periphery,)
which serve as passages for the steam., These
slots may be continuous lengthwise, or broken,

asshown. 'Three equldlstant epemnge or lines
of openings are shown; but it is obvious that
the number may be increased or diminished.
The greater the number the slower the move-
ment of the valve and the greater the area of
the steam-passages. The objects sought are

as large passages for the steam to the indue-
tion-ports as may be consistent with a move-

These chambers are prac-
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ment of the valve sufficiently rapid to prevent
wire-drawing. The valve-seats have corre-
sponding openings in number, area, and rela-
tive position. When the mlves are in mo-
tion,the several openings in the valve-seat are

70

Opened simultaneously by the coming intoline

of the corresponding openings in the valve,
The steam passes fromi the steam-chest into
the valve, and as both ends of the valve are
open, the communication through the valve
1s perfectly {ree and the pressure of the steam

on every exposed partof the valve is uniform,

and the pressure upon the valve-seat threunh
the several passages or openings is likewise
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equalized, as the openings are so placed that

the pressure in oné direction is met by a con-
trary opposing or counteracting pressure. The
live steam surrounds the valve-stem, and the

lateral pressure upon the beamws is practl

cally uniform.

In the operation of the engine, the valve
revolves and brings its pivots or openings in
line with the openings in the valve - seat

y QO

the steam passes from the steam-chest through

sald openings into the port-chambers, and
thence to the induction - ports. The educ-
tion-valves V' and valve-seats 9 are the same
in construction as the induction - valves and
valve-seats, and the valve-stems 11* connect
with boxes 12* in the same manner as the in-
duction-valves, except,of course,that the steam
passes from the piston through the exhaust-
ports to the chamber, thence through the open-
ings In the valve-seat into the valve, theunce
out of the valve to the ethwst chamber and
exhaust-pipe.

- T'he valve-gear.— As before stated, the stems
of the induction and eduction valves are fast-
ened to collared sleeves 12 12* which are pro-
vided with eranks 13, and these cranks con-
nect with the valve - gear. This valve - gear
consists of a quadrilateral frame, Q, at the an-
gles of which are projections 14, provided with
sultable boxes which receive the pins of eranks
13. The frame connects with its motor in the

following manner: A crank-shaft, 15, is jour-

naled at one end in a sleeve, 4, which’ projects

from the cylinder-casing at a point equidis-

tant from the valves, and at the opposite end
has a bearing in a socket formed in the shaft
6. A crank, 16, is formed in said shaft, and
the pin of said crank is passed through a box,
17, Fig. 8, in the center of the frame Q. Thus
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connected when the crank 16 revolves, the

frame 18 earrled with it and rotates, its center
being carried around the center of the crank,
whereby the projections 14 are each made to
move in a circular path the center of which

i 1s the valve-stems, and by this movement the

cranks 13 are revolved and thence a constant
rotary motion is communicated to the valves.
The crank-shaft derives its motion from the
shaft 6; but it has direct connection there-
with only through a cluteh, R, which is shown
in detail in Figs. 6, 7, and 9. This clutch
also serves as reversing mechanism.
constructed as follows: One member, 18, is

It is
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to move it.
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held by means of a spline to shaft 6, so as to | valves, having the same number of steam-

revolve therewith, and at the same time be

| -~ movable lengthwise of the said shaft to a lim-

ited extent, a suitable device being employed
The other member, 18*, is placed
on shaft 15 and fixed thereto. The latter has
also a flanged locking - plate, 19, connected
with its rear face by bolts and nuts passed
from the member through slots j in the flange.

Through the member 18 are made segmenta,l |

slots k&, into which are placed removable seg-
mental chucks 20, which are shorter than the
slots, and are held by bolts and nuts, the bolts
passing through the locking-plate. Thepoints
or bayonets [ of the movable member of the
cluteh enter said segmental slots between the
ends of the chucks and the ends of the slots.
The length of the slots is such that by shifting
the pmnts or bayonets from one end to the
other the clutch 1s caused to operate the engine
reversely—that 1s to say, 1f the valves are set
to run the engine in one direction—say from

left to right, when the left-hand valve is open

and the lloht closed, by changing the position
of the valves and the cluteh- connections the
operation is reversed. This shifting of the

clutch-connection 1s effected automatically,

after the changing of the chucks,in the follow-
ing manner:
Stand, the movabie member of the elutch 1S
thrown baclk, out of connection with the other
member. Thelocking plate being loosened, it
is turned until the chuecks are moved suffi-
ciently to be stopped by the ends of the slot
toward which they are moved, whereupon the
locking-plate is again made fast. By the

- movement of the chucks to one end the oppo-
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site ends of the slots are left open for engage-
“ment.

ing-plate, which is allowed by the presence of

It will be observed thatthe adjustment
of the chucks is effected entirely by the lock-

the slots j sufficient movement to carry the

chucks the required distance to admit the

clutch-pins between its ends and one or the
other ends of the slols. 'When thischange or
adjustment has been made, the valves are set
by means of the band-wheel W on shaft 15,
and when they are in the proper position to
reverse the engine the cluteh-pins enter the
proper end of the slots. Inorderthatthe en-
gagement of the two members of the clutch
may be brought about automatically, the
movable or shifting member shonld be gov-
erned ov controlled. by a spring operating to

retain it in coupling with the fixed member.

It is obvious that instead of setting the valves

directly in the manner above mdlmted the

same result may be produced by turning the
shifting member of the clutch, using the driv-
ing-wheel of the engine for that purpose.

-~ The automatic cut-off.—This 1s illustrated in
detail by Figs. 3, 4, and b5, and In connection
with the governor in Flgs 1 and 2. The cut-
off valves V" are eylindrical and placed within

the steam-valves, and by referring to Figs. 3
and 4 it will be seen that they are in all re-

| complete closing of the valves.
- positively and in entire independence of the

passages open at one end, and at the other,
which is-at the open end of the steam-valve,
having cross-arms, from which a stem, 21, ex-
tends, which is earried through the side of the
steam-chest in a suitable Stuf ng-box, and ter-
minates with a slotted arm., ‘?2 The steam-
valve scerves as a seab for the cut-off valve
which turns or rotates freely within, bub in-
dependent of, the steam-valve.
geal consists of rods 23 23, each In two parts.
connected by serew- couplmos 24, and each rod
connected at one end by a pivot with theslot-

The valve-

7C

y 75

30

ted arm 22 on the valve stem 21, and at the

other end with the pendent arm 25, of a rocker

fixed to one end of a shaft, 26, journaled in -

suitable bemmgs tmnsve:sc]y of the steam-
chest, and carrying at the opposite end the
arm 27 of the rocker, which in turn connects
with the govemm‘-rod 28. o
Normally the openings in the cut-off valve
coincide w1th the openings in the valve-seat,
as in Fig. 4, so that when the steam- valves
arriveat t-he open position the full area of port-
opening is reached;:
running the action of the governor turns or
oscillates the cut-off valve oppositely to the

| “direction thesteam-valves turn, decreasing the
The engine being brought to a |

port-opening and cutting off the steam. Thus
by the oscillation of the cut-off valves ander
the influence of the governor, the steam can
be cut off at any point of the stroke up to a
Thisiseffected

steam-valve, as there 18 no connection what-
ever between the tw ovalvesorthe valve- -gears:;
hence certainty of action, delicacy of a{_ljmt
ment, and sensitiveness to the motion of the

governor are attained to a demee which has

heretofore been found 1mpoa81ble |

The eqnalizing of the cut-off for both &tmL es
of the piston is effected by means of the cut-
off-valve gear. By reference to the diagram
of the plSLOI] couneecting-rod, and crank, I‘w‘
10, it will be seen that when running in the

e

but when the engine is .
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dileetion of the arrow at the half- stroLe the

crank is at x, some degrees to the left of the
vertical line or the mnetv degiree point, where
it should be after moving one- Imlf the. distanee
required to make one stroke of the piston. In

~other words, theoretically the crank should

move through an arc of ninety degrees in mak-
ing a half-stroke; practically it falls short of
1t some degrees. 'This results from the angle
of the connecting-rod to the piston-rod at the
end of the- half Stxohe whereby the connect-

ing-rod is actually caused to move through a
space greater than the length of the manL
while the latter movesthr ontrh an arc of ninety
degrees.
justed to compensate for this difference of po-
‘sition on the forward stroke, but not for both,

| as 1f adiusted for one it mll not be for the

other, aud in that case the cut-off will take
place teo early. Inthediagram it is seen that
on the return stroke, when the piston reaches

spects the same in construction as the steam- i the half- .stroke, the crank has passed the ver-

The cut-off mechamsm ean be ad-
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tical or ninety-degree point, the same distance |

- as on the forw ald stroke it fell short of 1t
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while the cut-off took place at a point, v, short
of ninety degrees, or too early, by the same
amount that it was too late on the forward
stroke. Mo compensate for this difference of
position of the crank at the same piston posi-
tion, and thus equalize the cut-off, I adjust the
connection of the valve-gear with the valve,
so that one cut-off valve shall move in advance
of the other, or more rapidly, to the extent of
the difference between the piston position and
the erank position at the moment of cut-off.
The manuner of adjusting the cut-off valves
is immaterial, and it can be domne in various
waysand by various means modified oradapted
to the different kinds of valves and engines to
which 1t may be desired to apply the princi-
ple. In the present case I prefer to effect the
desired object by the mechanism shown in
Fig. 5. This consists in adjusting the valves
by varyingthe length of the rods23 and chang-
ing the pivotal conunection of the same with
the arms of the valve stems relatively to the
axes of the valves, Tor thispurpose the arms
22 are provided with longitudinal slots and
the rods with serew-couplings 24, by which
they may be lengthened and shortened. By
dropping the pivoted end of the right-hand
rod, (which connects with the valve that cuts off
for the return-stroke,) thus bringing it nearer
the axis of the vaive, and ad} ustmg the rod to
its new position, so t,h it the valve will retain
its normal position—which should be the same
as the opposite valve when the engine is
running—the movement of the governorin the
same space of time or by the same movement
of the rocker 25 will produce a greater move-
ment of the left-hand valve than the right-
hand, owing to the greater arc through which
the pimted end of the rod moves. The ad-

justment must be such that when the engine

i1s at rest both cut-off valves will occupy the
same relative positions to their respective

- valve seats and the steam-passages therein.

Now,whenthe engineisin motion and running
at the required speed, the action of the gov-
ernor will have the efiect of moving the right-
hand valve to a position that will cut off the
steam exactly at the proper point—say half-
stroke——although the crank will not have

reached the mnety degree angle, and on the

return stroke, on the other hand, the leit-
hand valve wﬂl not cut off until bhe crank
passes the ninety-degree angle far enough to
carry the piston to the half-stroke. The ad-

justments can be made perfect experimentally,

but cannot of course be determined before-
hand for every kind of engine. Furthermore,
when the engine is reversed the valve adjust-
ment must be reversed.

The induction-valves are susceptible of the
same adjustments for lap and lead that the

slide-valve 18 capable of, these objects being

attained by changing the position of the valve-
openings rvelatively to the openings in the
valve-seat.

383,230

~ Details.—The box 17 of the quadrilateral
frame Q 1s composed of two parts, m m,which |
have their top and bottom edges placed in 7o -
grooves formed by flanges n n, bolted or
formed 1n one with the frame and secured
therein by lateral bolts. 'The parts are pro-
vided with screw projections o o, which con-
nect by means of screw-couplings with studs 7c
p p on the opposite sides of the frame. The
object of this construction is to brace the
boxes against the lateral thrust and pull of
the crank. The steam-chests may be con-
nected together by the casing of the cylinder, 8c
so that steam can flow from one to the other,
and thus if the admission into one be insuffi-
cient the deficiencyissupplied from the other.

When the engine is reversed, the cut-off is
changed by connecting the governor-rod with
the opposite end of the rocker 27.

I claim—

1. In steam-engines, the combination of a
steam-chest,a valve-casing placed in said chest
and 1[1010811]‘3‘ a steatn chamber that forms a
prolouo*a,tlon of the port leading into theeyl- ..
inder, ahollow cylmdrlcal Valve seat provided
with lateral openings for the passage of the
steam to the ports, a hollow cylindrical rotary
valve having open ends for the admission of g: -
steam from the steam-chest, and lateral open-
ings for the exit of the &team from the valve,
and through which the steam passes into the
steam- portb substantially as specified. f

2. The combination of a steam-chest, a roo
valve-casing placed inside said chest and in-
closing a Steam-chamber that connects with
the steam-port of the cylinder, a hollow cy-
l1ndrical steam-valve seat provided with lat-
eral openings, a hollow cylindrical rotary 103
valve having open ends for the admission of
steant to the Interior of the valve, and lateral
openings for the exit thereof, and a hollow cy-
lindrical cut off valve p]aced inside thesteam-
valve and having open endsand lateral open-
ings, said cut- off valve being moved inde-
pendently of the steam- valve substantially
as specified.

3. The combination, with the cylinder of a
steam-engine, of the rotary eylindrical induc-
tion valveandceylindrical cut-off valveincased
therein, the said valves being provided with
open ends that communicate with the steam-
chest, and a rotary eylindrical. exhaust-valve
having open ends and lateral openings for the
passage of theexhaust-steam into the interior
of the valve, and snitable mechanism for mov-
ing the saild valves in harmony with each
other, substantially as specified.

4. The comblination of the rotary cylindrical
induction-valves, the stems 11, collared sleeve
fixed fo said stems and carrying the crank 13,
the quadrilateral frame (), shaft 15, calrymga,
crank which connects with frame Q, and suit-
able mechanism to connect shaft 15 with the
main shaft of the engine, Substantlally as
specified.

5. The combination of the rotary eylindrical

. _____..r-;-'"ﬁ -
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i mductlou and exhaust valves, having stems
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which connect with collared sleeve-bearings

carrying eranks 13, the frame Q, shaft 15, car-

rying a crank which connects with the frame

Q, and suitable mechanism to connect shaft
5 156 with the main shaft of the engine, sub-
stantially as specified. |

6. The combination of the rotary eylindrical

induction and exhaust valves having stems
which connect with the collared sleeves carry-
ing cranks 13, the frame @, shaft 15, and erank
16, suitable connections between shaft 15 and
duplex crank b, the connecting - rods 4 4,
spur-wheel 2, and pinion 1, fixed to the main
shaft 8, substantiaily as specified.
15 7. Thecombination of the rotary cylindrical
valves connected with the crank 16 by suitable
mechanism, the crank-shaft 15, journaled in
sleeve 7, and shaft 6, asuitablecluteh to connect
shaft 15 with shaft 6, and suitable mechanism
for connecting shaft 6 with the main shaft of
the engine, substantially as specified.

8, The combination of the valves having
stems provided with cranks which are con-
nected together by a frame, Q, placed on crank
16, the crank shaft 15, the shaft 6, connected

10
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25

with the main shaft of the engine, and a re-
versing - clutch interposed between crank-

shafts 16 and 6, substantially as specified.
- 9. The ecombination, with the valves of a
steam-engine and the valve-gear connecting
the same with the main shaft S', of the revers-
ing-clutch R, composed of the member 18 on
shaft 6, provided with suitable clutch-pins,
and the member 18* on shaft 16, having slots
k for the clutech-pins, and movable chucks 20,
for filling the space between the clutch-pins
and the opposite ends of the slots, substan-
tially as specified. 1

10. The combination, with the member 15,
40 of the clutch R, having slots £ and the mova-
ble chucks 20, the flanged face-plate 19, pro

30
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vided with slots 4, connected with the member
182 by bolts for adjusting the chucks to change
the valves, substantially as specified.

11. The combination of the induction and 45
exhaust valves having stems which connect
with sleeves carrying cranks 13, the gunadri-
lateral frame Q, the shaft 15 and crank 16, the
reversing-clutch R, the shaft 6, duplex crank

| 5, rods 4 4, spur-wheel 2, and pinion 1, fixed 50

to the main shaft &', substantially as specified.
12. The combination of theinduction-valves,
the cut-off valves provided with suitable stems,
slotted arms 22, connected with the stems, ad-
justable rods 23, rock-levers 25 and 26, and 535
goverpor-rod 28, substantially as specified.
13. The combination, with the rotary cylin-
drical induction-valves, of cylindrical cut-off
valves placed inside the induction-valves at
each end of the eylinder, a governor and gov- 50
ernor-rod, and connections between the cut-off

valves and the governor-rod, said connections

being susceptible of adjustment for the purpose

of changing the positions of the cut-oil valves

independently of each other and setting sald 65
valves so that the cut-off at one end of the ¢yl-
inder will be later than the cut-off’ at the op-
posite end, substantially as specified.

14. The method herein described of equal-
izing the cut-off in steam-engines, cousisting 7o
in changing the position of the governor-con-
nections with the cut-off valves for the pur-
pose of causing one cub-off valve to move in
advance of the other, substantially as specified.

In testimony thab I claim theforegoing asmy 75
invention I havehereunto set my hand this9th
day of December, 1686.

WM. K. AUSTIN.

In presence of—
GEO. B. GOUGH,

A. B. DODGE,
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