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UNITED STATES PATENT OFFICE.

JOHN W. SARGENT, OF SCRANTON, PENNSYLVANIA.

STEAM-ENGINE.

SPECIFICATION forming part of Lettéi's Patent No. 48 5,432, dated November 1, 1892,

Application filed Febrnary 19, 1892. Serial No.422,107.

(No model.)

do all whom it may concern.:

Be it known that I, JoEN W. SARGENT, &

citizen of the United States, residing at Seran-_

ton, in the county of Lackawanna, and State
of Pennsylvama have invented certain new
and useful Improvementb 1In Steam-Engines,
of which the following is a specification.

My invention relates to steam-engines; and

.1t consists in various im provements of which

the following is a specification.

In the accompanying drawings, Fluure 1 18
a front elevation of a triple-expansion auto-
matic-cut-off steam-engine embodymo* my in-
vention. Fig. 2 is an end view of the same,
some of the parts of the intermediate and

low-pressure valve-gear and connections be-

ing omitted for eleamess Fig. 3 is a per-

| Spet..tne view of the meehamsm for effecting
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the automatic adjustment of the pomts of
cut-oif of the several valves. TFig. 4 is a sec-
tional view of part of one of the low- -press-

ure valve-chests, showing the manner of bal- |

ancing the valve and Valve connections, Fig.
D 18 a Sectmnal view of the hydraulie Va,lve
Fig. 6 is a sectional viewof the hydraulic mo-
tor. Iig.71s a plan of the valve-stem cross-
heads.

tions between the valve-gear .:md the revolu-

tion-counter; and Fig. 9 shows one of thecut- |

off 1ndlcatms |

The objects of myinvention are to plowde
1mproved means for effecting automatic ad-
justment of cut-off or expansion, torender the
points of cut-off of the several valves of com-
pound enginesindependently adjustable, and
to improve the general construction of steam-
engines in various details, which will be here-
mafter pointed out and described.

- Referring to the drawings,-A, B, and C in-

dicate, respectively, the 'high-pressure, inter-

mediate, and low-pressure cylinders of a
triple-expansion steam-engine.
ders rest upon columns D which 1n turn are

bolted to a suitable base or bed plate E. The
piston-rods and pitmen are of ordinary con-|
struction, the latter being connected fo three

cranks, which are preferably set one hundred
and twenty degrees apart upon a common
crank-shaft If, which is mounted in bearings
on the bed-plate. The plston-rod cross-heads
run in ﬂ*uldes upon the columns. = -

Flﬂ 3 18 a view showing the connec-

These eylin-

F

“phere or to a condenser.

‘supporting the cyhnder

|

As the valve-gears of the several cylinders '

are similar, I sha,ll describe that connected

with the hlﬂh-pressule engine. The valve-
chests a O ¢ are located, as usual, adjacent to
their respectivecylinders AB C. The steam-
inlet pipe « leads into the steam-chest ¢ and
suitable piping leads the exhaust-steam from
the high-pressure to tne intermediate and

from the intermediate to the low-pressure

eylinders either directly orthrough receivers,

‘as desired. The exhaust from the low-press-

ure cylinder may be conveyed to the atmos-

of anydesired form. In the presentinstance
they are piston-valves working in cylindrical
chests. As they form no part in my present

‘invention, it will not be necessar 'y tio illustrate

and deserlbe them.

Referring to Figs. 1 and 2 of the drawings,

the valve- stem 1 of the high- pressure C cylin-
der is connected to a cross-head o', which
slides vertically in guides 3 upon the columns
A link 4 connects

the cross-head with a lever 5, the inner end

| of which is pivoted to a second lever 6, while

The valves may be

55

60

75

the outer end, which forms the fulclum of

the leveris conneeted to a block or eross-head
7, which slides in a pair of curved guides a?
which I shall hereinafter call “fulerum-
guides.” The lever 6 is pivotally connected

at one end to the pitman of the engine, and

its opposite end is supported and guided by a
pendent link 80, which swings from a bearing
upon a column. The fuleram- ouides a? be-
tween which the block 7 slides, are each pro-

'80.

85

vided with *a laterally- extendmg journal |

about midway between its ends, and these
+ Journals are mounted in bearings 81 upon the

columns.  The fulerum- n"mdes may be ad-
Justed vertloally to dlfferent angles by rock-
ing them upon’ their journals. The means
for this ad;ustment which forms a leading

90

feature of my invention, mll be descrlbed .

hereinafter. |
The form of valve- f‘rea,t a,bove descubed 1S

05

that well known in the art as the “Joy valve-

gear.”
not'be set forth in detail.

- Suffice it to say

that by varying the position of the curved

fulerum-guides various degrees of cut-off or
expansion wmay be given to the valve. " In the

Its operation is well known and need

100
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arrangement shown raising the outer ends of | arms 20, which are connected to the hydrau-

fulerum-guides makes the cut-off later, and
lowering them makes the cut-off earlier.

The fulerum-guides a?, b% and c* of the sev-
eral engines are connected by the links 9, re-
spectively, with arms a?, 0% and c¢® upon a
rock-shaft G, which is journaled in bearings g
upon the columns. The links 9 are made ad-
justable in length, so that the degrees of cut-
off of the several valves may be varied inde-
pendently of each other. As shown, each
link consists of a rod provided with right and
left hand screw-threads at its ends and ahead
10 at each end provided with an eye toreceive
a journal - pin and a threaded socket, into
which the rod serews, lock-nuts being added to
prevent the rod from turning accidentally.
The variation in cut-off of each of the valves
for a given movement of the rock-shaft de-
pends upon the length of the rocker-arms. In
the present instance the rocker-arm ¢ for the
high-pressure cylinder is longer than that for
the intermediate cylinder,a wider range of
cut-off being required in the high-pressure cyl-
inder. TIora similar reason the low-pressure
rocker-arm is shorter than the intermediate.
The rock-shaft G is actuated by a motor 1,
which in turn is controlled by the engine-
As shown, the motor is operated
by hydralic pressure which is controlled by a
valve connected both to the governor and the
rock-shaft, The motor I consists of a eylin-
der 12, open at both ends and havingstation-
ary plungers 13 and 14, supported by atframe

15, which frame rests upon a bracket 16, at-

tached to the bed-plate. Pipes17and18lead
water to opposite endsof thecylinderthrough
the plungers 13 and 14, which are hollow.

The motor H is situated adjacent to the rock-

shaft, trunnions 18 upon opposite sides of the
cylinder 12 being connected by links 19 to
rocker-arms 20, which are fixed upon the shaft.
As the cylinder is moved up and down by al-
ternate pressure upon opposite sides of its
partition the rock-shaft is vibrated through
the connections above specified. |

The governor I, which, as shown, is of the
Porter type; is mounted upon a stand 21I.
This governor is driven from the crank-shatt
by means of a belt 22 and horizontal shaft 23
and spindle 24, which are connected by bev-
eled gears. (Not shown.) If desirable, the
governor may be driven from the main shaft
by a chain belt or by a train or gears. 1o a
journal-pin 25, extending laterally from one
side of the governor-slide, 1s connected the
piston-rod 26 of a dash-pot or cataract cylin-
der J. To a similar pin 27 on the other side
of the governor-slide is connected a link 28,
the lower end of which is connected to one
end of a floating lever 29, which is pivoted
near its middle point upon the valve-stem 30
of the governing-valve I&. The opposite end
of the lever 29 is connected by a rod 31 to the
outer end of a short rocker-arm 32 upon the
shaft G. The rocker-arm 82 extends from

lic motor. |
The valve-chest of the governing-valve K

I has two ports communicating with the pipes

17 and 18, leading to the hydraulic motor. A
pipe 34 supplies water under pressure, and a
discharge-pipe 33 takes it away. The valve-
stem is provided with two pistons, which
when the valve is in mid-position, as shown
in Fig. 5, cover both ports, thus rendering the
hydraulic motor immovable and holding the
rock-shaft rigidly in one position.

The operation of the valve-governing de-
vices abovedescribed is as follows: When the
load upon the engine is decreased and the

70

75

llllll

speed increases above what is required, the -
rising governor-slide raisesone endof thefloat- -

ing-lever 29, and as the other end is normally
held stationary by the rock-shaft the valve-
stem 30 is alsoraised. Theeflfectof this 1sto
put the pipes 33 and 18 in communication
through their respective ports and also the

pipes 17 and 34. Thus the cylinder of the
hydraulic motor is forced downward, carrying.

withit the rocker-arms 20 and rotating the
rock-shaft. The downward movement of the
arms 20 upon one side of the rock-shaft causes
a downward movementof thearm 32, and this
in turn draws down theinner end of the float-
ing lever until the governing-valveis restored
to its mid-position and the supply of fluid to
the hydraulic motor cut off. Thus each of

the fulecrum-guides is moved in proportion to

the motion of the governor and to the length
of its respective rocker-arm and the operation
of the valve-gear changed so as to vary the
cut-off and bring the engine back to its nor-

mal speed. Should the speed of the engine
decrease, the operation of the floating lever,

the valve-pistons, the hydraulic motor, and
the rock-shaft would be the same as above
described, excepting that the motions would
be in the reverse direction and the effect upon

the valves would be to lengthen the eut-oft

and permit more steam to enter the eylinders,
The axes of the several eylinders liein a com-
mon plane which intersects the crank-shaft.
The cylinders are of different sizes and the
valvesand valve-stems are necessarily located
at different distances from the axes of the
cylinders. _
porting-columns for the different cylinders
and to preserve the symmetry of the engine,
I locate the guides 8 for the valve-stem cross-
heads in line with each other and attach the
valve-stems toarms projecting from the cross-

heads when the stems are out of line with the

guides. Thus, as shown best in Fig. 7, the
valve-stem of the high-pressure engine is con-

nected to an arm 2, extending i1nward from-
the cross-head a’, the valve-stem on the inter-

mediate engine passes through the center of
the cross-head b/, and the valve-stems of the
low-pressure engine are attached to arms 3,
which extend outwardly from the cross-head
¢’. Thus by altering the forms of the valve-

the shaft in the same direction as the rocker- | stem eross-heads, I avoid changing the shape

In order to utilize the same sup-

QcC

95

10C

105

I10O

115

120

125

130




j.l.

485,432

- and size of the coluimns, and I am enabled to

10

20

construct the corresponding portions of the
different valve-gears of uniform size.

The weight of the piston-valve, stems,
cross-heads, links, &e., of the high-pressure
and intermediate cylinders is balanced in the

‘usual way by connecting a balance-piston to

the valve-stem at the top of the steam-chest.
When the steam enters at the middle of the
piston-valve and exhausts at the ends, as in
my engine, the valve of the low-pressure cyl-
inder cannot be balanced in this way, owing
to the fact that the exhaust-pressure in the

ends of valve-chest is too low, and a feature

of my invention consists in the following
means for balancing the low-pressure valve,
&c.: Referring to Fig. 4 of the drawings,
which shows a portion of the low-pressure
valve-chest b, a piston 40 is fixed upon the
valve-stem41,and movesin acylinder42in the
lower steam-chest bonnet 43. The upperend
of this ¢ylinder is in communication with the
exhaust-passage 44 of the low-pressure cvlin-

- der and the lower end of the eylinder receives

30

35

40

45

55
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steam of & higher pressure through a pipe 45
from a snitable source.
communication either with the boiler or with
one of the receivers or steam-passages be-

tween the cylinders, depending upon the
amount of pressure necessary to counterbal-

ance the weight of the valves, &e., upon the
piston 40. “Asshown, the pipe 45 is connected
with the receiver between the high and inter-
mediate pressure cylinders. In order to in-
dicate the point of cut-off at which each of
the valves is working, I use a scale and point-
er, the preferred form of which is best illus-
trated in Fig. 9. Either the scale or the
pointer of the indicator may be movable, the
fixed part being attached to the frame and
the movable part connected to the fulerum-
guide of the valve-gear. As shown, an arm
70 1s cast integral with the bearing of one of

the fulerum-guides for each cylinder. The

outer end of the arm is in the form of a cir-
cular segment and provided with suitable

graduations 71 toindicate the differentpoints

of cut-off. The pointer 72 is fixed to the ful-
crum-gulde adjacent to the scale. By observ-

ing the indicator at any time the exact point
of cut-off can be read off upon the scale. The

relative positions of the fulerum-guides may
be readily changed while the engine is run-
ning and the amounts of expansion in the
several cylinders regulated, as desired, by

lengthening or shortening the connecting-

rods 9 and observing the cut-off indicators.

Another feature of my invention consists
1n a manner of operating the revolution-coun--

ter from the valve-gear. As shown in Fig. 8,
an arm 50 1s connected to the valve-stem eross-
head 0’ of the intermediate eylinder. This
arm, which extends vertically downward, is

provided nearits lower end with aslot 51, the

upper and lower portions of which are straight
and vertical and connected by a reversely-

curved middle portion. Into this slot pro- |

The pipe 45 isputin -

| jects a pin 52 upon a rocker-arin 53, which is

fixed upon one end of a rock-shaft 54. The
rock-shaft 54 is mounted in a bearing 55, and
upon its opposite end has an arm 56. A rod
o8 connects a pin 57 upon the outer end of the

arm 56 with a pin 59 upon an arm 60, which

actuates the revolution-counter 61. It will be

| evident that the parts 53 to 58, inclusive,
might be dispensed with, and that by simply

75

changing the position of the revolution-coun-

ter the pin 59 might be passed directly through
the slot 51 and the counter thus operated. The
travel of the valve varies, sometimes being
shortened at both ends, and for this reason
the reverse curve in the slot 51, which gives
motion to the revolution-counter, is in the

middle of theslot. Theupperand lower por-

tions of the slot are straight and produee no
effect upon the counter, and it therefore is of
no consequence whether the pin travels the
full length of theslotornot.. It must always
travel through the reversely-curved portion,
and the motion imparted to it is therefore the
same for each revolution of the shaft,no mat-
ter what the travel of the valve is.

80

0o

Some of the features of myinvention relate

to engines generally and others more particu-
larly to compound engines operating with
valve-gear of the type described. It is to be
understood that whileI have shown myinven-
tion embodied in a triple-expansion engine I

do not wish to confine the claims tosuch acon-

struction, but desire protection for the several
features of my invention in connection with

93

100

all classes of engines to which they may be

applicable. Therefore, without confining my-
self to the precise construction and arrange-
ment shown and deseribed, |

I claim— |

105

1. Inacompound engine, the cylinderseach

having a valve and valve-gear provided with

an adjustable fulcrum-guide, in combination

with the governor, a rock-shaft controlled by
the governor, and connections between the

LI1O

rock-shaft and each fulcrum-guide, construct- -

ed to impart different amounts of movement

to the different guides, substantially as de-
seribed. | L

2. Ina compound engine, the cylinders each
having a valve and valve-gear provided with

- an adjustable fulerum-guidé,in combination

with the governor, a rock-shaft controlled by

the governor, arms of different lengths upon
the rock-shaft, and connections between said-

arms and the fulerum-guides, substantially as
described. - -

9. In a compound engine, thecylinderseach
having a valve and valve-gear provided with
an adjustable fulerum-guide, in combination
with a governor, a rock-shaft controlled by

115

120

125

the governor, arms of different lengths upon

the rock-shaft, and an adjustable connection
between each fulerum-guide and its corre-
sponding arm, substantially as deseribed.

4. Inacompoundengine,the c¢ylinders each
having a valve and valve-gear provided with
an adjustable fulerum-guide, in combination

I30




(L -

with a rock-shaft, a hydraulic motor for actu-
ating the rock-shaft, a governor driven by the
engine and arranged to control said motor,
arms of different lengths upon the rock-shaftt,
and a link connecting each fulerum-guide
with its corresponding arm, substantially as
deseribed.

5. In a compound engine, means for auto-

 matically controlling the expansion of the sev-

IO

20

30

35

eral cylinders, consisting of a rock-shaft hav-
ing arms connected to the valve-gear of the
several eylinders, a hydraulic motor for rock-
ing the shaft, a valve forcontrolling said mo-
tor, a covernor, and a floating lever connected
with the valve-stem, the governor-slide, and
the rock-shaft, said parts being arranged to
operate substantially as described.

6. In a compound engine, the combination,

with the ¢ylinders having their axes in a com-
mon plane and the valves and valve-stems
located at different distances from said plane,
of the valve-stem cross-head, guides located
in a plane parallel to plane of the eylinders,
and the cross-heads running in said guides,
one or more of said cross-heads being pro-
vided with laterally-extending arms to which
the valve-stems are connected, substantially
as described. |

7. The combination, with the low-pressure
valveand valve-gear, of a balance-piston upon
the valve-stem, a cylinder in which said pis-
ton slides, and a pipe connecting the lower
end of the cylinder with a source of steam
under suitable pressure, substantially as de-
seribed. |

3. The ecombination, in a steam-engine pro- |

vided with valve-gear such as deseribed, of

485,432

the fulerum-guide, thie columnsor main frame,
and the indicator arranged to show the rela-
tive position of the fulerum-guide and the de-
aree of expansion, substantially as described.

9. The combination of the fulerum-guides,
the rock-shaft, the adjustable connections be-
tween the rock-shaft and the guides, and the
indicators to show the positionsof the guides
and the degrees of expansion, substantially
as described.

10. The ecombination of the column or sup-
port, the fulerum-guide having a bearing on
the column, the arm connected to said column

and provided with ascale, and the index upon

the fulerum-guide, substantially as described.

11. In a steam-engine having a variable cut-
off, the combination of the valve-stem cross-
head, the slotted arm connected to said cross-
head, a rocking arm having a pin passing
through said slot, and a revolution-counter
connected to said rocking arm, substantially

as described.
12. In asteam-engine having a variable cut-

- off, the combination of the valve-stem cross-

head, the arm extending in the direction of
the cross-head guides and provided with a slot
having straight ends and a reversely-curved
middle portion, the rocking arm having a pin
passing through said slot, and the revolution-

counter connected to and operated by sald
- arm, substantially as deseribed.

Intestimony whereof I affix my signature in

presence of two witnesses.
JOIIN W. SARGENT.

- Witnesses:
JNO. P. ALBRO,
- K. J. LYNETT.
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