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To all whom it mar 1. CONCEFTN >
Be 1t known that I, MELLEN S. HARLOW, of
Hoboken, in the county of Hudson and State

of New J ersey, have invented a new and use-

ful Improvement in Steam-Actuated Valves
for Pamps, -of whlch the followmn‘ is a- Specl
fication.

My invention relate‘a to direct- -acting steam-

pumps in which are employed, in addition to

the main eylinder and piston and the main

valve, an auxiliary cylinder and piston and
In pumps of this class .

an auxﬂnry valve.
the auxiliary valve is operated positively by

the moving main piston of the pump,and serves-

to admit Steam to the auxiliary cylinder, there

- to operate on the auxiliary plston a,nd cause
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1t to move the main valve.
The principal objects of my invention are
to secure a very simpie and inexpensive con-

straction and combination of the above-men- .

tioned parts, and to provide a valve mechan-
1IsSm which will be sensitive and certain in its

operation without the use of any tappets. or |

outside connections, as hereinafter descrlbed
and set forth in the clamns | :

In the accompanying drawings, Flgure 1 is
3! partly sectional elevation of a pump embody-
ing my invention. Tfig. 2is a sectional eleva-
tion of a part thereof on the dotted line z «,
Fig. 1; and Fig.
the dotted line. y vy, Fig. 1. |

Similar letters of reference designate corre
sponding parts in all the figures,

The pump chosen for illustration is vertlca]
and -consists of three prineipal parts or cast-

ings, one of which, A,comprises the water- -cyls

mdel and valve-chest, a second comprising
the main steam- eylmder B, an air-chamber, C,

and a trunk or brace, D, between the steam-.
cylinder B and the watel -cylinder, and a third

comprising the upper head of the main cy]m-
cer, the auxiliary valve-chest E, and the aux:
111'“Lry cylinder and main valve- chest F. Ido

not confine myself to this construction and |-

arrangement of parts, but consider it very

desirable because of its compactness and

strength, the air-chamber Cserving to greatly
increase the strength of the eylmder -brace D.
(> designates the main piston,which may be
pr ovided with any sultable packing, and
which Is fixed on a piston-rod, G/, working
through a stuff]

the cylmdel B.

3 18 a horizontal ‘section 0n~

{ at the same time.

ng-box, «, in the lower end of |

I, as best shown in Fig. 3.

~ From the aumhary cyllnder and main valve-
chest F ports or passages b ¥ extend to oP-
posite ends of the cylinder B, a5 best shown

SR

in dotted lines in Fig. 2, ::md between the

ports b b"is the main exhaust port and cavity

. 0%, which communicates with an exhaust-pas-

sage, b*, best shown in Fig. 2, and having an

exhaust-plpe connected to elther end or both
-ends thereof.

Adjacent to the cross- passage 0% 18 a Cross-

60_-

passage, ¢, with either end of which a steam-

supply pipe may be connected as deswed and
from said cross-passage a passage, ¢, leads
upward into the aumhary eylmder and chest

H designates the main vaﬁve which is a
Slmple slide-valve capable of contmllmﬂ‘ the
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supply of steam from the cylinder and chest

The auxiliary piston I consists of a double-

headed plunger, the ends or headsd d' of which
it the cylinder B, and which has shoulders * *,
hetween which the main valve H is held.

At each end of the cyhnder and chest I' are
small cushion- -ports e ¢, which are best shown

1n Fig. 2, and which extend from the extreme

ends of the cylinder to a point inward of the
ends.
thickness that they are incapable of covermﬂ

‘the two mouths of one port or passage, eore/,
The bore fof the aumllary
valve-chest or casing E is in line with the pis-

ton-rod G’, and the auxﬂmry valve consists of -

The two plunger-heads d d’ are of such:

'F through the port b or ¥, to one end or the
other of the main cylmdel B, and the simul-
taneous exhaust of steam through the port &
or b, and the intermediate exhaust-port, >
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a long Stem f', rigidly secured in or fixed to go

the piston (&, and provided with two heads or

little plthIlS, J° which are formed integral

with or fixed rlgldly tosaidstem f”

ment as the main plston Gz, and moves simul-
taneously therewith in bnth directions.

From the auxiliary cylinder and chest F ab
points near the ends thereof lead ports or pas-
‘sages ¢ ¢, which extend to the bore 7 of the

auxiliary valve chest or casing E at points

near the two ends thereof, and from a point
about midway of the length of the bore f a

port or passaﬂ*e, h, lea,ds to the exhaust-cav-

ity b

From the aumhary cylmdel zmd chest I‘

| leads a port and passage 2 whlch has two

Theaux-
1liary valve f” f* has the same range of move-
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S 'the'cushlon port e around -the- plston hcad d; L Ny
A R R f*l-s best'shown -by-dotted hnes in PIﬁ" oo g -V-Vh&t 1 Ll&lHl‘l_S mymventwn, dnddesueto SRR

i s ision 1ts upward stmke aud dulmﬂ'suchmove-;
S 111-e11t-the mfuu xalve H and aumlmry plstml

EEREEREEEERR R, -I-have 1epleseuted the plston Gby full 11nes§
m Plg..l 'Lsne‘u theupper endorlts stmk:e,-

handendof the &umlmrycylmder Durmg f
SRR E R SRR zthe upward nwvement of the mam_ plst(}n_Gm—-; | ;pump_ .the aumlnly plston benw movable m SRR

G 5 3 n . 1 130&1131011 Shmxn by dotted ].1]216’:3 in Fw 1—-—the; | :cylmder of an au*'{lha,ly V&lve b01e e\tend 85
20 uppel headm plstouj Gfthe aumlmlyvalvels; ;mg aﬁﬂally fmm the, main. cyhndel, an(& "mi SERERNNE

S zmam plston aud W{)ILH]“‘ :m smd bm e, suh R
. cut Off' A% soon however as the Sald upperé a'%stantlally as herein deser lbed- gD
S head or small ])18t011 1% passes: above the said | - 3. The combination, with the main: eylin:: o
o port g aund comes to -the- 1)0&1131011- ShOW’ 1m ;der a,nd plston 01 & duect mc.tnw pump, {}I a
I‘]n' ]_ ......

f ztransvelsely -to the axis of the main cylmdm S
| an aumhary plston and mam V“Lh?’e m s-fn-dg N

N S .t:o. :the 'left hand'end' 'ot 'the. &umhmy plStOH | the 111&111 plston and wmkmrr 1 S;llfi b01 ¢, SN
....... 35 moves the said piston toward the right, and | substantially as herein _descrl_lrbec_]: N
e thus commences the shifting of the main valve |- - 4. The combination, with the water-cylin- - ..
o e ol 'The port g during thls time is filled with | der of a direct-acting pump, of a main steam-

live steamn from the chest I through the ports
¢ ¢*, and as soon as the aumllmy piston I
moves far enough to the right to uncover the
port ¢ in the auxiliar y cylinder the live steam
there entering completes the movement of the
auxiliary piston and main valve toward the
right,and completely uncoversthe main steam-
port b and brings the main port b into com-
muuication with the exhaust-cavity 0°. Be-
fore the said auxiliary piston completes its
movement toward the right the cushion-port
¢’ admits steam around the head d’ and to the
right-hand end of the auxiliary cylinder, and
so cushions the auxiliary piston and prevents
its slamming. As the piston  has nearly
completed its downward movement, the lower

valve-head or small piston f* passes beyond

the port g, thus placing the ports g and 7 in
communication through the valve-bore f, and
the pressure on the left-hand end of the aux-
~1liary piston I being relieved, the said piston
1s moved toward the left by the cushioning
steam in the right-hand end of the auxiliary
cylinder. The ports ¢ ¢ ¢’ are now in com-

munication, and as soon as the port ¢’ 1s un-
covered in the auxiliary cylinder the steam
thus admitted to the right-hand end of the
auxiliary cylinder campletes the throw of the |
auxiliary plston and main valve, said piston

g hid i,

cylinder, an air-ch amber, and aconnecting cyl-
inder-brace formed integral with each other,
an auxiliary cylinder, auxiliary piston, and
main valve arranged above the air-chamber,
and an auxiliary valve for controlling the op-
eration of the auxiliary piston and main valve,

| substantially as herein described.

5. The combination, with the main c¢ylin-
der and piston of a direct-acting pump, of the
auxiliary cylinder If, constructed with the
cushion-ports e ¢, the main ports 6 ' 0% and
the ports ¢ ¢, of the auxiliary piston and
main valve, and an auxiliary valve attached
to and moving with the main piston for con-
trolling the alternate exhaunst from the cends
of the auxiliary ¢ylinder,substantially as here-
in described. |

6. The combination, with the main- cylin-
der and piston, of the auxiliary valve chest or
casing K, and auxiliary cylinder I, con-
structed with ports and passages b 0’ b e g
the main valve H, and auxiliary
piston I, and the auxiliary valve cousisting
of the rod or stem f’ and heads or small pis-
tons 17, substantially as herein described.

MELLEN S, HARLOW,

Witnesses: |

C. HALTL,
FREDK. HAYNES.
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