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To all whom it may concern:

Be it known that I, ALBERT F. IIALL, of
Boston, county of Suffolk, State of Massachu-
setts, have invented an Improvement in Di-
rect-Acting Steam-Pumps, of which the fol-
lowing description, in conneection with the
accompanying drawings, is a specification,
like letters and figures on the drawings repre-
senting like parts. | | '

This invention relates to a certain form of

- direct-acting steam-pumps, and has forits ob-
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ject the production of improved means where-
by the operation of such pumps may be im-
proved. - -
Heretofore steam has been admitted to the
cylinder through a large port, thus giving to

_the piston a jerking movement at the begin-

ning of the stroke. Furthermore, the exhaust
could not be cut off to provide
the piston at the end of the stroke. -

By the construction to be hereinafter de-
seribed I am enabled to provide a cushion for
the piston at the end of the stroke and to ef-
tect a gradual and easy initial movement of
the piston.

Figure 1, in side elevation and partial ver-
tical longitudinal section, represents a direct-

acting pump embodying my invention. Fig.

- 21s anenlarged top or plan view of the steam-
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Kig. 2.
tional view taken on the irregular line 2’ 2/,

cylinder, the valve and steam-chest being
omitted. I'ig. 31isa transversesectional view
of the steam-cylinder, taken on the line z «,
Fig. 4 is an enlarged transverse sec-

Fig. 1; and Fig. 5 is an under side view of
the movable seat.

Referring to Fig. 1, the pump-cylinder P,
having suitable controlling valves and ports,

the piston-rod P’, connected directly to the
main or steam piston A in the steam-cylin-
der P*, the movable valve-seat C, and the
main valve D are and may be substantially
a8 in the well-known ‘“Blake” pump, the
movable seat C sliding upon a fixed seat on
the steam-cylinder P* and itself forming a
seat for the main valve D. |

As shown in the drawings, Fig. 1, the main
valve D is at one end of its stroke and the
movable seat C at the opposite end of its
stroke, so that steam from the auxiliary cyl-

inder P? will enter the right-hand end of the |

a cushion for

| eylinder P> through the port e, Fig. 5, in

movable seat C and the main steam-port m,
(see dotted lines, Fig. 1,) and also through an
independent auxiliary steam passage or port
n, opening into the cylinder between the

larger or full size main port and the end of

the cylinder.

- The movable seat C has a port f at the side
of the port e to correspond with the upper

end of the auxiliary passage n, the relative
location of the ports m and n being clearly
shown in Fig. 2, and also of the correspond-
ing main and auxiliary ports m' n' for the
other end of the cylinder.

It will be observed that both of the pas-
sages e f in'the movable seat C are uncovered
by the main valve D, Fig. 1, to admit steam;
but referring to Fig. 4 the main valve D is
shown as so constructed that the recess d
therein is not sufficiently wide to include the
auxiliary passage /' in the movable seat C, ad-
Jacent the main passage orporte’, the widened
longitudinal portion d* of main valve D clos-
Ing such passage or port 1.

Obviously during exhaust, the piston A
moving to the left, Fig. 1, the steam can es-
cape through the main port m' and passages
e and e to exhaust-port E until the piston
closes the cylinder end of the main port m/,
such closure being shown-in -Fig. 1; but
throughout the exhaust steam cannot escape
through the small auxiliary port =/, as the
main valve D closes its upper end, as shown
in Fig. 4. As a result, a portion of the ex-
haust-steam is imprisoned between the pis-
ton and the cylinder-head after the piston-

closure of the main port, the imprisoned

steam being compressed to act as a cushion,

80 that the piston completesits stroke gradu-
ally and without shock. While this action

takes place, the valve-rod p is moved, as will
be deseribed, moving theseat C to the left, Fig.
1, such action causing steam to be admitted
at the left hand of the plunger-piston B, fore-
ing 1t and the main valve D to the right, so
that the movable seat C and main valve D
will have positions just opposite to those
shown in Fig. 1. - .
The plunger-piston and the movable seat C
and main valve D are well known, and as
they form no part of this present invention
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need not be further deseribed herein. In this
connection, however, it is to be noted that in
my present invention the single casting form-

ing the movable valve-seat C also acts as an
auxiliary valve to control the usual ports for
the auxiliary cylinder P? said ports being
shown in Fig. 2 in the part of the main cast-
ing forming a part of the steam-cylinder P~.

Referring to Fig. 5, the valve-seat C 18
shown as having a lateral projection 50 at one
side and a recess 60 in the opposite side to
oovern the ports for the auxiliary cylinder,
thus simplifying the construction and reduc-
ing the number of parts. -

Now the movement of the main valve and
the movable seat described will simultane-
ously open both the large main and small

auxiliary ports m' n'; but the cylinder end of

port m' is still closed by the piston, so that
steam can enter only thronghthe smaller aux-
iliary port n', and the smaller quantity of
steam thus supplied will serve to effect ini-
tial movement of the piston gradually and
slowly without any jerk or jump. Afterthe
piston has been thus started it will uncover
the main port m/, and the full supply of steam
will then enter through both main and auxil-
iary ports till cut off, the exhaust escaping
through port m until stopped by the piston,
as described, when cushioning takes place, as
hereinbefore set forth. Both the main and
auxiliary ports thus operate during the ad-
mission period, while under ordinary circum-
stances the auxiliary ports are closed during
the exhaust period. Itisdesirable, however,
to sometimes vary or regulate the amount of
imprisoned steam at the end of the stroke to
thus vary the cushioning for the piston ac-
cording to the work to be done. This I have
herein effected by connecting the main and
auxiliary ports by a passage m?, Fig. 3, form-
ing a seat fora valvem? on a stem m*, mount-
ed in a suitable bearing m?®, (see Fig. 3,) so
that by opening the valve more or less there
will be a certain exhaust from the auxiliary
port into the adjacent main port, the quantity
of imprisoned steam at the end of the stroke

being varied according to the amcunt the

valve is opened. A lever p’is fulcrumed on
a fixed bracket at p* and pivotally connected
at its lower end by a short link p°® with a collar
pt, fast on the piston-rod P’, the lever being
thereby oscillated as the piston-rod recipro-
cates. Thevalve-rod phasadjustable collars
3 3 thereon, between which slides a sleeve p°
on the valve-rod, said sleeve having a depend-
ing lug p% pivotally conunected by a link p?
with the actuating-lever p’, so that the valve-
rod will be reciprocated, the stroke of the
sleeve p°® being longer than the distance be-
tween the collars 8 3. A very simple and
direct connection is thus effected between the
piston and valve rods. |

My invention is not restricted to the pre-
cise construction and arrangement of valve

mechanism herein shown, nor to the shape .

and exact location of the steam-ports for the
cylinder, as variations may be made in vari-
ous particulars without departing from the
spirit and scope of my invention. -

Thedevice still preserves the features of the
Blake pump, in which, should the plunger-
piston fail to reverse at once, steam of boiler-
pressure will enter the main cylinder to ar-
rest the main steam-piston in addition to the
inclosed steam.

Having fully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— |

1. In an apparatus of the class described,

a steam-cylinder having large main steam-

ports, a piston reciprocable in the cylinder, &
movable valve-seat, & main valve, and small
auxiliary steam-ports opening into the cylin-
der near the end thereof, adapted and ar-
ranged to admit a small quantity of steam at
the beginning of the stroke toimpart a gradual

initial movement to the piston, substantially

as described.

2. In an apparatus of the class described,
a steam-cylinder, a reciprocating piston there-
in, and means including a movable valve-seat
and a main valve, to admit a small quantity
of steam to the cylinder at the beginning
of the stroke and thereafter an independent
larger quantity, and to cushion the piston at
the end of the stroke, substantially as de-
scribed. 4

3. In an apparatus of the class described,
a steam-cylinder having main and auxiliary
steam-ports, a reciprocating piston in the cyl-
inder, a movable valve-seat and a cooperat-
ing main valve for said ports, whereby steam
is admitted through both, and exhausted
through the main port, and manually-con-
trolled means to at times effect communica-
tion between said ports to permit a limited
exhaust from the auxiliary into the main port,
to regulate the amount of cushion, substan-
tially as described. |

4. In an apparatus of the class described,
a steam-cylinder having main and auxiliary
steam-ports, a reciprocating piston in the ¢yl-

inder, a combined movable valve-seat and -

auxiliary valve, said seat having ports corre-
sponding to the said main and auxiliary steam-
ports, a main valve, whereby steam is admit-
ted through both of said main and auxiliary
steam-ports but exhausted through the main
portonly, an auxiliary steam-c¢ylinder having
steam and exhaust ports, and a plunger-pis-
ton therein to move the main valve, said ports
being controlled by said auxiliary valve, sub-
stantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ALBERT F. HALL.

Witnesses:
JOHN C. EDWARDS,
AUGUSTA E. DEAN,
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