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SPECIFICATION felmmg pa.rt ef Letters Patent No. 436 830, dated September 23, 1890.

Annhca,tmn ﬁled Tune 23 1890;

Serial No. 366, 397, (No model,)

To a,ZZ whom it may concert:

- Be it known that I, DANIEL E. KEMPSTER,
a citizen of the United States, residing at Bos-
ton, in the ecounty of Suffolk and State of Mas-

saehusette haveinvented certainnew and use-
ful Improvements in Steam-Actuated Valves;
~and I do declare the following to be a ful] |
clear, and exact description of the mventmn

such as will enable others skilled in the ett

to which 1t appertains to make and use the
-same, reference being had to the accompany-
ing drawings, and to the figures of reference

mm]{ed thereon, v.hl(,h fer'm a part of this

‘specification.

My invention relates to dueet-eetmn en-

gines of that class in which the main va]ve 18

ectuated by steam or other fluid under press-

‘ure, throngh the medium of minor pistons
working in minor eylinders which are con-

trolled bV an auxiliary valve 0pe1*a,ted by the
main piston-rod of the engine.

My invention has for its ob ject to Improve
and simplify this class of engines; and it con-
sists in the hereinafter- desembed construc-

tion of the valve mechanism, whereby all
stuffing-boxes therefor are avmded and the
said meelmnlem while intact, may be entirely
exposed and 1eac111y mepeeted without dis-

connecting any part of said valve mechanism

or separating any steam-joints, excepting the
removal of the outer independent valve cas-

ing or hood, all of which will now be fully

deserlbed, and clearly pomted out in the

claims. - |
In the &ceompenymw drawin Ge, simtlar fig-

ures of reference indicate eoueependm par s
wherever they occur thereon.

Figure 1 represents a side elevation of a
Steam-—pump embodying my invention. Fig.
218 a central longitudinal section of the steam
end of said pump. Fig. 3 is a central cross-
section of the same. Fig. 4 is a top or plan
view of the said steam end, with the valve
casing or hood removed. Fig. 5 is a similar
view on a smaller scale, showing a little dif-
ferent arrangement of the auxiliar y valve
and its opelatmcr mechanism. Fig.6 isa cen-

tral eross-section of said erlenﬂ‘ement shown

in Fig. 5. Figs. 7, 8, and 9 are detail views

of the eforeseld ermnn‘ement of valve mec,h-

anism. -
In the drawings, 2 represents the main wa-

]

.ter_--e ylindel‘.

Pipe, s

3represents the main steam-eyl-
inder, 4 its steam-chest, and 5 its valve cas-
ing or hood portion of said steam-chest. The

main steam-cylinder is provided with the pis-
ton 6 and 1ts piston-rod 7, which rod extends

through the stuffing-boxes on the steam and
water cylinders, and has upon its water end
the usual piston or plunger.” Said water-cyl-
inder is provided with valve
bers, and is constructed.in the usual manner
with water ends of steam-pumps.
- T'he steam and water cylinders are. sepa-
rated by the intermediate frame 8, which is
provided upon its side with the ehde 0.

T'he piston-rod has fastened upon it a,bout

mldwey of its length the cross-head 10, which
is provided with a bearing adapted to travel

upon the slide 9, and to the outer end of said
cross-head is pivotally attached the connect-

ing-rod 12, which rod in a similar manner
connects af its opposite end to the side lever

13, said side lever being slotfed so as to vary
the length of the stroke of the engine,as will
be readlly understood Wlt‘leut furthe1 ex-

planation.

The steam-chest 4 is eeemed t0 the main

cylmdel by suitable bolts, and itsupper face
is provided with the main-valve seat having
steam-ports 14 15 and exhaust-ports 16 17,
vald steam -ports 14 15 extend downwardly
into opposite ends of the main eylinder, and
the exhaust-ports 16 17 extend into an ex-
haust-chamber 18 within said steam-chest,
said exhaust-chamber being provided with an
outlet 19 for the (Js_hﬂueb-plpe The steam-
chest has just above said outlet for the ex-
haust-pipe an inlet 20 for the steam-supply
sald inlet running into the side of the
chest and then Lummfr upwardly, opening
through the face of s:;ud chest into the valve
casing or hood portion thereof.

The steam-chest is provided with a eentml
and upwardly-extending portion 21, having
therein the minor cylinders 22 23, pwwded

with suitable pIStOI‘lS 24 25, sald pistons being

attached to the main valve 26 by smt“tble
serews passing through slots in said valve, so
as to connectthesaid pistons to opposite ends

and air cham-
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of the valve in such a manner as to allow the

valve a certain amountof vertical movement
or play, whereby as the valve and valve-seat

| wear away the valve may follow down and

|
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keep tight upon its seat; also, when water | with the central pivot or valve shaft 31 and
- from condensation in the steam-chest or oth-

erwiseisforced by the steam through the main

- eylinder into the exhaust-pipe the valve is

10

I5

valve together.

free to rise from ifs seat and free itself from
the water, thus avoiding danger of breakage.
The main valve is of a double-D pattern, and
covers the ports at opposite sides of the cen-

tral portions 21, and hasside arms which en- |

circle said central portion of the chest and
connect the two ends or faces of the main

Upon one of the side arms of the Valvé_ 26
i8 situated an upwardly-extending projection
27. Sald projection is adapted to be engaged

by projections 28 and 29 on the auxiliary disk-
valve 30, pivoted on the vertical shaft 31, so

- as to swing or oscillate on the valve-gseat or
- face of the central portion of the steam-chest.

20

10

The auxiliary disk-valve 30 is suitably se-

cured to the upper end of the vertical shaft

31, so that said valve may be readily adjusted
thereon to compensate for any wear between
sald valve and its seat, and also to admit of
the easy removal of said valve when desired
for any purpose. Said shaft 31 extends down-
wardly between the two minor eylinders 22
and 23, through the steam-chest, into its ex-
haust-chamber 18, where it connects witl the
horizontal shaft 32 by the bevel gear-sectors

93 and 34, secured fast on the adjacent ends

of said shafts. |

~The horizontal shaft 32 is supported by the

- sleeve or bearing 35 on the side of the steam-

35
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'shaft.
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chest, and has securely fastened upon its
outer end the small arm 36, which is slotted
laterally and provided with the bolt 87, which
passes through said slot and a hole in the
side lever 13, and thus clamps and holds fast
said side lever upon the end of the horizontal
The slot in the arm 36 admits of ad-
justing the position of said side lever with
relation to the auxiliary disk-valve, so as to
regulate the movement of the main piston in
either-direction, the adjustment being such
that a movement of the bolt 37 out of a cen-

tral position toward either end of its slot pro-

ducesa corresponding shortening of the stroke
of the main piston in one direction and the
lengthening of said stroke a similar amount
in the opposite direction, and by raising or
lowering the pivoted connection of the con-
necting-rod in the slot of the side lever 13
the movement of the auxiliary valve may be
changed and the stroke of the engine short-

~ened or Iengthened, as desired.

The central portion 21 of the steam-chest
18 provided with the auxiliary-valve seat, and

38, 39, 40, and 41 are small steam-ports ex-

bo

tending through the sameinto the minor cyl-
inders 22 and 23. |

42 18 an exhaust-port for said minor cylin-
ders, and extends from the disk-valve seat
through into the exhaust-chamber 18.

The auxiliary disk-valve 30 is provided
with an exhaust-cavity 43 on its under or

1§ of a proper length and location therein to
permanently register -with the exhaust-port
42, and intermittently and alternately regis-
ter with the steam-ports 33 and 39 as the
disk-valve is oscillated upon its seat.

/0

T'he operation of myinventionis asfollows:

Referring to Figs. 1, 2, 3,and 4, steam enters
the inlet 20 and fills the valve casing or hood

9, passing in under the end of the main valve

26 (see Fig. 2) and down through the main

‘port 14 into the cylinder 8, where it forces the

piston 6, together with its rod 7, to the left,

“as indicated by the arrow thereon, the steam

orother vapor onthe opposite side of the main
piston passing up through the main port 15,
and furning in the exhaust-cavity of the main
valve passes down through the exhaust-port

17 into the exhaust-chamber 18, and thenee

through the outlet 19 into the exhaust-pipe.
As shown in Figs. 2and 4, the main valve and
i1ts actuating minor pistons 24 and 25 stand

to the right of their stroke, and as the main

piston and rod travel to the left the auxiliary
disk-valve 30, through the medinum of the con-
necting mechanism between said auxiliary
valve and the piston-rod, is caused to swing
on 1its seat in the direction indicated by the

arrow in Fig. 4, and as the main piston ap-
proaches the end of its stroke to the left the

auxiliary steam-ports 39 and 41 are uncovered
by said auxiliary disk-valve, thus admitting
steam through said porfts into the minor eyl-
inder 23, first by entering behind the minor
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piston 25 through the port 41, and moving

sald minor piston, together with its connected

main valve 30, toward the left, steam also
~entering said minor cylinder 23 through port

89, as sald piston 25 passes and uncovers the
innerend of said port. _
valve uncovers the ports 39 and 41 the ex-
haust-cavity 43 of said valve is swung into

position to register with the auxiliary port 38,

and thus establish communication between
the minor cylinder 22 and the auxiliary ex-
haust-port 42, allowing the steam in said eyl-
inder to be freely exhausted therefrom. As
the main valve and its minor pistons travel
to the left, the minor piston 24 passes and

covers the inner end of port 38, and then .

cushions on the vapor shut up within its eyl-
inder 22, as the auxiliary port 40 is cloged by
the face of the auxiliary disk-valve 30, and

Asthe auxiliary disk-

105
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the main valve is thus quickly actuated and

properly cushioned at the end of its stroke.
The above-deseribed movement of the main
valve to the left establishes communication
between the main ports 14 and 16, and thus
opens the exhaust to the right-hand end of
the eylinder, and at the same time steam or
other motive fluid is admitted through the

main port 15 into the left-hand end of said
cylinder, thereby reversing the movement of

the main piston, and as said piston travelsto

125
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the right the movement of the main valve to

the right into its original position (shown in

face side. Said cavity is formed concentric | Fig. 2) to reverse the stroke of said piston is
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_the shaft-bearing is loosely

- 36, the slot of said arm being the proper length
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|

accomplished by a precisely identical opera-

tion of the auxiliary-valve mechanism as just

~described with relation to the movement of
- the main piston to the left. Thereforea rede-
- scription of the movement of the partsin the

opposite stroke of the engine would seem

~superfluous. -- | |
- It will be observed in the foregoing de-

scription that the auxiliary disk-valve has a

continuously oscillating movement imparted -
by the continuously reciprocating movement

of the piston-rod of the engine, but under

- Some circumstances I may prefer to give said
~auxiliary disk-valve an intermittentl y

oscil-

lating movement, whereby the auxiliary
steam-ports are uncovered by said valve and
remmain open during the greater part of the
stroke of the engine, as will be seen is the

case 1llustrated by Figs. 5, 6, and 7, in which

the small arm 36 is secured fast upon the ex- !

treme end of the shaft 32, and between it and

lever 13, having the bolt 37, laterally adjust-
able within a slot crosswise of said lever, said
bolt being held fast therein and passing loose-
ly through a laterally-curved slot in the arm

to permit the side lever to oscillate without

the bolt 37 engaging and moving the said arm

and its connected auxiliary disk-valve, only
at or near the ends of the stroke of said side
leverin either direction, the adjustment later-

‘ally of the bolt 87 within its slot in the side
lever, together with the vertical adjustment

of the pivoted connection between the con-
necting-rod and said side lever,insuring regu-

- lating the length and position of the stroke of

40
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the engine, as must be readily understood.

Inthecaseof an intermittent circular move- |

ment of the disk-valve, as last described, the
projections 28 and 29 on said valve, and also
the exhaust-cavity 43 therein, are somewhat
changed or modified, as shown in Fig. 5, to
conform to the lessér movement or oscillation
of said auxiliary valve. =~ '

The object of the projection 27 on the side

arm of the main valve 26 and the projections |
28 and 29 on the auxiliary disk-valve 30 is for

the purpose of establishing apositive mechan-
ical connection between the main and auxil-
iary valves, whereby if at any time, by reason
of the small auxiliary ports becoming clogged
up, or by reason of a very great speed of the
engine occasioned by suddenly relieving it of
the load against which it was working—as, for
instance, when a pump loses its water, and
the steam did not act upon the minor pistons
to reverse the main valve quick enough to
prevent the main piston from striking the
cylinder-heads-—one or the other of said pro-

~ Jections 28 or 29 would engage the projec-

tion 27 and move the main valve mechaniec-

ally in the proper time to absolutely prevent

the piston from ever striking the cylinder-

heads at any speed of the engine, the pro- |
jections on the two valves being so located
relative to each other as to positively engage

y

hung the side |

stances as are above mentioned.

oW

after the auxiliary ports haveé opeinéd to ad-
mit steam to the minor pistons and the main
valve has not been moved in-a proper time

thereby and both valves are then moved by
The steam acting on said

the main piston. _
minor pistons willordinarily operate the main

.valve, as required, in which case the projeec-

tions on the two valves will never come in
contact with each other, their office being
simply a positive safeguard against accidents,
which might occur under some such

- It is evident I may oscillate the auiilim‘y
disk-valve by other mechanism than that de-
scribed; and, if preferred, the geared sectors

equivalent cam motion—such asillustratedin
IFigs. 6, 8, and 9—used in place thereof, in
which case the vertical shaft 31 has fast upon
its lower end a cross bar or collar 44, having

two anti-frictional rolls 45, which are adapted

to run upon two inclined surfaces on a cam

46, fast on the inner end of the horizontal

shaft 32, as plainly shown in Fig. 6. As the

shaft 32 and its cam 46 are rocked, one of the.

the opposite roll inwardly by the inclines on
sald cam, thereby giving the vertical shaft 31
an oscillating movement similar to that im-
parted by the bevel gear-sectors before de-

anti-frictional rolls is forced outwardly and-

70

circum-
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38 and 34 may be dispensed with and an

90
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scribed, and this arrangement, as well as the "

arrangement described for imparting an in-
termittently oscillaling movement to the aux-
illiary disk-valve, may be preferred in place

10C

of the mechanism first described for oscillat-

ing or swinging said valve upon its seat.

By my invention the auxiliary valve is posi-

tively operated by the movement of the main

105

piston without any connections entering

through from the outside into that part of
the steam-chest having steam-pressure, there-
by avoiding the disadvantage of ‘stuffing-
boxes for the valve mechanism, and also by

~my construction and arrangement thereof I
am able to inclose said valve mechanism with-

in a removable casing or hood entirely inde-

pendent from said mechanism, whereby said

casing or hood may be removed from its steam-
chest without disconneecting or disturbing said

valve mechanism in any way, but leaving it

intact in all parts, so as to be operated by
hand and readily inspected. This is a very

great advantage over similar valve mechan-
Ism wherein when the said mechanism has
fo be inspected it is necessary to disconnect

and separate said mechanism before it can

be exposed for inspection, as will readily be

understood and appreciated by engineers and
others familiar with this class of engines.

It is evident that the part 4 of the steam-

chest may be cast integral with the main cyl-

inder, if so preferred, and the hood part 5 of

sald steam-chest may be of different shape

from that shown, providing, always, that said
hood part iz entirely independent and free
from the outside connections or valve-stem,

[I0
rg
Izci |
125

135_'

and enveloping the main and auxiliary valves,
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-tog,etﬁer With the v‘alve-p-i's;toﬁé, joins with the | the S'téani-ches-tl thé sector-gears or mechan- £

steam-chest proper at or near the line of its
main-valve seat, as shown plainly in the draw-
ings. ) |

It will be observed that as the exhaust-
steam from the minor eylinders passes from
the port or passage 42iteffectually lubricates
the sector-gears in its passage through and
around

pipe. | .
- The inventionisof courseapplicable to any
fluid-pressure engine, and is susceptible of

- minor modifications within the scope of me-

20
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chanical skill without departing from the
spirit of my invention. |

Having thus fully desecribed the natureand |

construction of my invention, I wish fo secure
by Letters Patent, and claim— |

. 1. The combination, with themain ¢ylinder |
having suitable main induction and eduection | structed in one piece, secured to and form-
ing an independent covering or hood for said
‘part 4 and its connected mechanism, for the

‘purpose set forth.

ports, the main piston and piston-rod, the
steam-chest having minor pistons and cylin-
ders having suitable ports, and the main valve
operated by said minor pistons, of the pivoted
oscillating auxiliary disk-valve controlling
the supply and exhaust of said minor eylin-

ders, having its connected operating mechan--
1sm passing between said minor cylinders out
through said steam-chest and connected to

the main piston-rod of the engine, substan-
tially as deseribed. |

2. In a direet-acting engine, the main cylin-
der having suitable supply and exhaust ports,
and the steam-actuated main valve therefor
having the side projection 27,in combination
with the pivoted auxiliary disk-valve having
the side projections 28 and 29, and the aux-
iliary-valve-operating mechanism, substan-
tially as and for the purpose described.

3. In a direct-acting engine, the main eylin- | _ _
‘oscillating auxiliary valve therein, the shatt
31, sector-gears 33 34, shaft 32, slotted arm 36,
“bolt 37, side lever 13, piston-rod 7, cross-head
10, and connecting-rod 12, pivoted to said side

der, the main piston therein, the steam-chest
on said cylinder, the two minor ¢vlinders and

their pistons therein, the main-valve seat hav-

ing induction and eduction ports, the main
valve controlling said ports, suitable connect-

ing devices between said main valve and the
minor pistons, the auxiliary-valve seat hav- |
ing suitable ports-for said minor cylinders, |

the flat auxiliary disk-valve pivoted on said

shaft for oscillating said auxiliary valve pass-

ing between said minor ¢ylinders into the ex- |

haust-chamber, the horizontal shaft passing

from said exhaust-chamberthrough theside of |

them toward the outlet or exhaust | _
' | combined, and arranged to operate substan-

“tially as herein described.

ism for connecting the vertical and horizontal
‘shafts, the side lever and its small connected

arm on said horizontal shaft, the econnecting-

‘rod pivoted to said side lever, the cross-head
fast on the piston-rod, and the other end of said

connecting-rod pivoted thereto, and the pis-

“ton-rod passing through its stuffing-box and

attached to the main piston, all constructed,

4. In a direct-acting engine, the combina-

| tion, with the main cylinder, of the steam-
“chest, substantially as herein shown and de-
‘seribed, comprising the parts 4 and 5, the
‘part 4 having the main and auxiliary valves,

the minor eylinders and pistons for operat-

"ing said main valve,and the auxiliary-valve-

operating mechanism, and the part 5 con-

5. In a steam-engine, the combination of

‘the main valve 26, having the side projeetion
27, and the pivoted auxiliary disk-valve 0,
“having the side projections 28 and 29, said
‘valves being arranged for conjoint operation,
substantially as described. o

6. In a steam-engine having a steam-chest

provided with a main valve and two auxiliary

minor c¢ylinders and pistons for steam-actuat-
ing said valve, the combination of an aux-

iliary valve above said minor cylinders, and
its connected actuating mechanism passing

downwardly through a central head between

‘said cylinders and outwardly into conneetion

with the main piston-rod of the engine, sub-

stantially as described. . |

6o
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7. The combination of the steam-chest,the

lever and cross-head, all constructed and ar-

ranged to operate substantially as deseribed,

and for the purpose set forth, _
In testimony whereof I affix my signature in

presence of two witnesses.
seal and controlling said ports, the vertical |

DANIEL E. KEMPSTER.

Witnesses: _
HENRY CHADBOURN,
FRANK E. GREENWOOD.
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