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UNITED STATES

PATENT OFFICE.

~ EDWARD G. SHORTT, OF CARTHAGE, NEW YORK.

_Di-R.-ECT-ACTING -PUMPING—ENGINE.

SPECIFIGATION formmg part . of Letters Patent No 242,995, dated June 14, 1881.

| A‘Dphmtmn filed Decemher 20 1880.

(Nﬂ mﬂﬂel )

To all whom it may concern :
Be it known that I, EDWARD G. SE{ORTT

of Carthage, in the" county of Jefferson and

State of New York, have invented a new and
Improved Direct- Actluff Pumping - LD,Q‘IIJB,

and I do hereby declare thaﬂs the following 1is
a full, clear, and exact descnptlon of the same,
refer ence being had tothe accompanying draw-

- 1ngs, formlng pfut of this specification, in
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which—

Ifigures 1 and 2 are side elevations of the

pumping-engine, the viewsbeing taken at rlght |
angles to each other.
cal central sections taken at right angles to
each, and on a larger scale than Figs.land 2,

TFigs. 3 and 4 are verti-

to more -clearly show the internal structure.

- Fig. 5 is a top view of the base of the pump
attached. Ifig.61sahorizontalsectionthrough

the line # a of IMig. 4. Iig. 7 18 a. section
through line y vy, IFig. 3, showing a,te:)p view
of the upper cylinder-head. Fig‘.' S 18 a top
view of the steam- ])1bt011 ‘Fig. 918 an under-
side view of the main steam valve

to close in advance of the other to avoid ram-
ming action. Fig. 11 are fragmental views of

“the upper end of the stem for controlling the
flow of steam to and from the main valve.

Tig. 12 is a section through z z of Fig, 3.
My invention relatesto certainimprovements

in that class of direct-acting steam-pumps in
which a single plunger 1s constructed at its
upper end in the form of a piston to be acted

uapon by steam, whileits lower end acts within

‘a pump-cylinder in connection with suitable
portsand check-valves,and in which the steam-

cylinder is in one and the same piece with the

pump- .cylinder and in the vertical line of the.
same, with a valve-chest and gear mounted.

upon the top of the same and operated through
a connection with the plStOIl |
- My invention consists in the follomn

“eralfeatures of improvement: First, in the con-
struction of the steam-valve which controls
the flow of steam to the eylinder, the said valve
being made with a piston-head. at itslowerend |
and a central hollow stem rising therefrom,
‘withopeningsregistering with the steam -por ts, |

50

and being operated on the upstroke by the in-

Fig, 10is |
a plan view, showing the duphcate arrange-
‘ment of water valves, one of which is arranged

gen--

over and above the area on its upper side,
steam being on both sides of the valve at the

upstroke, and being brought down by the ex-

haustion of steam from its under side.

- The second general feature of my invention
congists in the means for controlling the ad-

mission of steam to the main valve to secure
its proper movement, to which end I avold the
hammering action of mppet inovements, which

‘have leretofore been used, and construct a
special form of piston-rod made with steam-

conduits in it, with openings which smoothly
admit and exh aust steam from. the main valve
with a perfect and noiseless action.

My third general teature of unprow,meut
consists in constructing the top of the steam-
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cylinder with a tapered and central boss or

projection, throngh which the steam-passages
to this end of the cylinder open, ‘and forming
a corresponding depression in the top of the

piston, which together formsan annunlar steam- -

cubhlon at the top, which allows the piston on

the upstroke (when it has but liftle work to

do) to rise more quickly than 1t descends, and

‘without shock and damage to the top cylmdel-

head, this quick upward movement of the pis-

ton servmg to economize time and render the

discharge of water from the pump more nearly
continuous.

The fourth general feature consmts in form-
ing the lower pcut of the piston, constituting

_'l,he water - plunger, in the shape of a metal
| shell open at the bottom, and filling it solid

with wood or other non-condueting Substa,nce,
this filling serving to prevent the condensa-
tion of steam in the steam-cylinder, and mak-

75
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ing the piston also lighter and 1eqsemnﬂ' the '

work of the pump in driving 1ts opemtmg

parts.

The fifth general feature COIlSlStb 1n &, means

for preventing the hydrostatic pressure in the

90

pump-cylinder from forcing water up into the

steam-cylinder, for which purpose I place in
the closed beamw between the two a vent

95

communicating mth the suction side of the .

pump.

“The sixth feature consists in the peculiar
constructlon and arrangement; of Valves and

water-ways in the pump portion of the engine.
In addition to these general heads of inven-

creased area of steam smface on its under side | tion there are others of more detalled charac
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ter, which can be better described in connec- |

tion with the drawings, and will be afterward
pointed out in the chlmb

In the drawings, A representb the inlet-
pipe for the water; and B is the circular base
of the pump, with which said inlet-pipe con-
nects. |

C 1s the main cylinder, the upper portion of
which 1s bored for the steam-piston, and the
lower portion of which is contracted to a

smaller diameter, and is formed on opposite

sides with chambers u u’ for the water-valves
w W', which are arranged in pairs on opposite
mdes, as in Kigs. 2 and 10. The base B is
firmly united to the cylinder C and valve-
chambers % %/ by bolts, and in said base are
formed water-passages, which communicate as
follows: from the inlet-pipe A to the passage
a, (see Kig. 4,) then up through valve w to
valve-chamber «, thence through two open-
ings, w? (see Kig. 5,) straddling vent », to
passage a , If1g. 4, thence into the pump- cyhh
der a beneath the piston, thence out into pas-
sage a*, up through v alve 10’ to v alve-chamber
w, thence down passage e’ into annular cham-
ber a°, (see Figs. 4 and 6,) and thence out
through the discharge-pipe & a'.

For the insertion or removal of the valve the
chambers « are open at the top and covered
by caps w?, which caps are held down tight by
bail - shaped clamps r, Figs. 1, 2, 4, ahd set-
screws ¢, so that the valves m.—m,} be readily
taken out, inspected, or repaired without dis-
turbing the Test of the pump.

P is the plunger, the upper portion of which,
O, 1s made to fit the upper part of the cylmdel
0 and constituting the steam-piston, while the
lower portion of this plunger is made of a
smaller diameter, in the shape of a metal shell
open at its lower end, and having a solid fill-
ing of wood or other non-conductor of heat,
which prevents condensation of steam &nd
lightens the planger. This lower section of
the plunger is made to fit the bore of the pump-

~cylinder ¢’ in the base B, and between the base

and a contracted flange, 3, of the upper cylin-

der there is left a 1ecess which 1s filled with
the packing-rings ¢ ¢, botween which is an ori-
fice commumcmtmn with the vent- -passage v,
Kig. 4, which, it will be seen, communicates
with the passwe a, which 1s on the suection
side of the pump. The object of this arrange-
ment 1s to prevent the great hydrostatic press-
ure (which exists on the downward movement
of the plunger) from forcing the water up be-
side the plunger and into the steam-cylinder;

—and this is accompllshed by connecting the
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space between the rings ¢ with the suction side
of the pump, so that it any water 1s forced up
by the downward movement it is immediately ;
sucked back again by the upward stroke of the
piston, and never reaches the interior of the
steam-cylinder, where its presence would be ob-
jectionable.-

For closing in the top of the cylinder C, 1
employ a cvlmder head, D, Kigs. 3 and 7, 01: a

+ g,
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through to the flange of the cylinder a valve-
chest, I, and in the top of which chest is
screwed a cap, F.

In constructlnw the upper eylinder-head, D,
it is formed with a central downward projec-
tion, (see Figs. 4 and 5,) which is tapered, and
through the lower end of which steam is ad-
mitted to and exhausted from the top of the
main piston.
straight walls to receive this projection, so that
when the top of the piston rises above the level
of the lower end of the projection on the eyl-
inder-head the steam is cushioned in the an-
nular space and all shock upon this eylinder-
head avoided.

(G is the main valve, which is constructed
with a piston, G/, at its lower end, working in
a chamber, b, and a hollow stem rising cen-
trally and fitting within the valve-chest. This
valve is guided or prevented from turning
about its vertical center by the guide-pin b"
Iig. 4, and steam is received mto 1ts hollow
stem from one or both of the inlets H through

The piston is recessed with

75
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openings §?in the side of the hollow stem, '(see _

4,) and passes thence alternately through
openings b b, Kig. 3, into either the port 08
and the outside pipe, H, leading to the under
side of the steam-piston, or to the port 0%, lead-
ing to the upper side of the piston. - This port
b opens into the top of the cylinder through
a registering port, 0% in the top eylinder-head,
Figs. 3 and 7, which communicates with ver-
tical channels b7, extending vertically about

the periphery of a fixed bushing, ¢, and open-

ing at the lower end of the projection mto the
cylinder.

I is the main exhaust- -port, which connects
with the exhaust-pipe arranged at right angles
totheinlet-pipe. This exhaubt -portisarranged
to be alternately connected with the two in-
duction-ports 0° b° by a recess, ¢% Fig. 3, in the
main valve, so that the main Valve (r, WIth its
recess ¢ and openings % b%, plays over the ports
b3, I, and 0®, in a well- known manner, to admit
and exhaust steam alternately from 'opposite
sides of the piston O. The movement given
to the valve (xfor controlling the flow of steam
to and from the steam-c¢ylinder is determined
by the depth of the valve-chamber b, in which
1ts piston G/ moves.
will be seen, to be worked from its lower. end
and as the steam-area of the bottom side of
its piston is greater than the steam-area above
it, I utilize this differential pressure to lift-the
valve, steam being during this stroke on both
sides of the valve-piston, and the valve rising
with a force equal to the difference in the up
and down pressure. FIorthe downward move-
ment of this valve I simply exhaust steam from
the under side of its piston and allow the
steam-pressure onits upper sidetoexertits full
power, which 18 equal to about the differential
margin of power which raisesit. Iorcontrol-
ling the admission and exhaust of steam for
thus working the main steam-valve it is nec-
essary only fo admit and exhaust steam from

peculiar form , Upon the top of which is holted i the chamber & beneath the valve-piston, the

This valve L arrange, as
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 being suppliéd with steam by the same.
controlling the flow of steam, then, to and from
the said chamber b, a port, d Fig. 4 is formed
in the valve-chest E and thls connects with a -

o 951"'2;9”9'3 '

Space above the plston being alwmys connected | steam in bthen passes ot beside the flat sides

with the main steam-port E at »% Fig. 3, and

~ port, d’, in the cylmder head, which communi-

~ cates with a recess, d?, in the inner periphery

IO
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of the bushing ¢ at its lower end, which ports

together constituteaspecialinduection- -passage.

Near the top of the bushing ¢, and-on the in-

ner periphery, is another recess, d?, connecting .
~with a port, d* in the cvlmdel head, wlnch ..
opens (see Fig. 7) into the main exhaust and

forms a Specml exhaust- ‘passage for the chfun
ber 0.

Wlthixi the vﬂve Gr and coneentrically in

its vertical hollow stem isarranged (fizedly to

the valve so as to move w1th it) a tube, ¢, whose
upper end is closed when the valve is at its

~ highest point by a plug, €%, on the lower end

- but not fitting closely in it, is a stem, f2, hav-

25
- _.'30
- - 35

o | moved down, thiscauses thé main steam- -piston

of the spring-pressed rodf Within this tube,

ing the appearance and functlon somewhat of

a piston-rod. The space between this stem f2
and the hollow tube e is such that this hollow
tube is always in direct cominunicaiion with

~ the space b below the valve-piston. This stem

/? slides tightly through the bushing ¢, and is

attached to the top of the main qteam -piston.

This stem I make hollow, with lateral openings
g at the top and % at the bottom
Its upper end, 7/, 1 also make to fit twhtly in
the upper end ot the tube e whenever said stem
J?1s at its highest point, and upon two sides,
below the end the tube is made flat, as at /3

inKFig.11 fortne purpose hereinafter explmned |

Now supposmg the main valve G to hav e just

to rise by mtrod ncing steam through pipe H to
thelowerside ofplston ‘Asthenthe piston rises
stem f* rises,and assoon asopening hinstem 72

- reaches the openmg @ in' the bushing ¢ (see

45

Fig. 4) steam flows through d to & “and d?,

and thereenters the stem &th, flows up through

the stem to g, and the upper end, &/, of stem

- being now in the end of tube e, and L]OSIHU‘ it,

the steam, issuing at ¢, passes down outszde

 stem g% to "the space b, raising the main valve

- again,
ing &, which took its first steam through spe-

and sending the main  steam - piston down
Then'as the piston goes down, open-

: cial pm ts d d’ d?, continues to take steam from

55

the inside of the cylinder cont&mmg live
bteam? so that the flow of steam to the cham-

- ber b under the valve G is continued after

6o

opening % passes below d2, so that the full and

complete upward movement is given to valve
Gr, whose central tube, e, closes on plug ¢ as |

soon as the end A" of stem f? is withdrawn
from it.

est adJ astment and the steam-piston and stem

65

f2 going down. Just as or a little before the

piston reaches the end of its downstroke the
flat sides f? of the stem f? open a communica-
tion between chamber b and recess d? leading
to the Specml exhaunst d‘* (see Fig.

For

(Seu Fig, 4)

‘The main valve G is now at its high-

of stem f? to d? and through d*to the main
exhaust, (shown in Fig. 7,) and the result is
that the pressare of steam on the upper side
of the valve-piston G’ forces the valve down,
and by changing the flow of steam through
the main ports sends the piston up again for
a repetition of the same action. The exhaust

from the chamber b around the flat sides of

stem f? to port d* corresponds to the special
induction in being only au initial action—i. e.,

after steam commences to be exhaunsted from
this chamber b through this special exhaust
the rod f2 rises and soon destroys this initial

| exhaust, and the exhaust from chamber b then

continues by passing up around stem f? into

the tabe ¢, and frome to the chamber ¢/ above,

and thence out e (shown in dotted lines in
Fig. 3) to the main exbaust. It will thus Dbe
seen that the upper end of tube e is succes-
sively closed by the plug €2, is then open and
in commumca,tlon with chamber ¢/, and then
closed by the end 7/ of the stem f’ |

In connecting the stem f2 to the piston 113 1S
prowded with a head, ¢? at its lower end,
‘which is detachably inserted endwise into an

openiug in the piston-surface, (see Fig. 8,) and
then slipped laterally into central posﬂ;lon be-

serving to prevent any undue erampm o, bind-
ing, and wear on the stem.

In arranging the main va,lve G with respect
to its case it is made to cushion on both the
up and downstroke. Thus for the downstroke

no
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‘neath an undercut edge, this loose connection -

pRele;

the lower end of tube ¢ is allowed to project

| below the bottom of the piston of the valve,

and a recess, ¢°,1s made in the top of the
buashing ¢, mto which this end of tube e pro-

jects and tightly fits to form a steam -cushion,

105

while a cushion of steam is formed in the .

chamber ¢/ for the upward movement when-
ever the top of the valve passes the openm o ¢
leading to the exhaust.

- When the lower end of tube e is tlﬂ‘hﬂy
closed in the recess in top of bushing ¢ it will

into the chamber b when in this position to
exert sufficient power to start the valve up,

“TI1I0 .

‘be seen that as steam is fed to chamber b
through the lower end of tube ¢ it cannot get

115

and I therefore make a lateral opening through

the tube e opening down through the piston,

as at ¢, I'ig. 4, and over the mouth’ of this

opening I place a spring-valve, k, (see Fig. 9,)
so that while steam can pass down into cham-
ber b through this opening it cannot pass back.

The object of the spring-plunger fis to al-
low the engineer to depress the same and shift

| the main valve in case it stops in a position

in which the ports are out of registration.

Having thus described my mveutlon what

I claim as new 15—

1. The main steam- valv e Lomposed of a pis-
ton, G/, and a hollow stem, (&, provided with
inlets b b° to said hollow stem and outlets b?

20

125

130"

b, and recess ¢’>, combined with the valve-chest

havm o ports, as described, and a chamber, b,

4,) and the | for the valve-piston, with me(,ha,msm for regu-
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Jating the admission of steam to and-its ex- |
| inder C, having the water-valves 'u, w' formed.

haust from said mlve, substantially as de-
scribed.
2. The mainvalve having a hollow stem and

a piston at its lower end, eombmed with the
valve-chest, and me(,ha,uism snbstantially as

described, Whel cby steam 18 prphLd to both

sides of the piston on the npward stroke and
raised by the different areasof steam-pressure,-
and mechanism forexhausting the steamn from -

the lower side of the piston for moving the

~ valve on the downstroke, substantially as de-
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sceribed.

3. In a direct-acting steam-pump, the com-

bination, with the pump proper, of the steam
cylinder and piston, a steam-valve forregulat-
ing the low of steam to the cylinder, and a

rod or stem attached directly to the piston for

equal movement therewith,and provided with

passage-ways for controlling the flowof steam

toand from the steam-valvefor givingitits nec-
essary movement, as set forth.

4. The steam- cyhuder having a head with
a central tapering boss, with ports in the same,
combined with a piston having -a straight
walled recess therein for forming an annular
cushion, substantially as described.

5. Thecombination, in adirect-acting pump,

with the steam-cylinder and the water-cylinder

having less diameter than the steam-cylinder,
of a plunger composed of a piston, O, titting
the steam-cylinder and having castin one piece
therewith a shell of less diameter than the
steam-piston, adapted to fit the water-cylinder,
and having a filling of wood or other non-con-
ducting material, substantially as and for the
purposes described.

6. In a pumping-engine, the steam and wa-

‘ter pistons made in one, combined with the

steam and water ¢ylinders, having a vent-pas-
sage between the two connected with the suc-
tion side of the pump, as and for the purpose
described.

7. The combination, with an engine con- |

242,990

structed substantially as desenbed of the cyl-

at its lower edges, the water-valves arranged
| therein, and the detachable base B, having
1‘}a.ssage_s a a a® at a® ab, subst&ntially as and
for the purpose described.
8. The combination, with an engine con-
structed substantially as described, of the ¢yl-
inder C, formed with valve-chambers « «’, the
valves w w’, detachable caps #? and bails 7,
‘and set-screw ¢ for holding the same,as shown
and described.

9. The combination, with the valve G, hav-
ing tube ¢, and its chest having chamber 0, of
i the bushing ¢, having opening d? connected
with a supply-port, d d’, and the rod f?, made
hollow and having openings & and ¢, and con-
I nected with the piston, for the purpose of sup-
plying steam to the main valve, as described.

10. The combination, with the. valve (x, hav-
ing tube e, and its chest having chamber b, of
the bushing ¢, having opening d? connected
with the exhaust-port d*, and the rod f?, hav-
| ing a flattened end, adapted to connect the

!

steam from the main valve and bringing 1t
down, as described.

11. The combination, with the main valve
(=, having central tube, e, of the hollow stem
f*having an upper end, /,and the plug ¢? ar-
ranged to fit alternatelyinto the end of tube e,
‘as and for the purpose described.
t+ 12, The combination, with the bushing e,
| having a recess in its upper end, of the main
valve G, having its central tube, ¢, extended
below its piston and adapted to fit in this re-
cess to form a cushion, and having also an
independent cownwardly - opening port and
valve, ¢, as and for the purpose described.

EDWARD G. SHORTT.

{

Witnesses:
EDpwD. W. BYRN,

CHAS. A.PETTIT.

chamber b with the port d*, for exhausting
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