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T() wll whon [ may crm(m n.

Be it knownt t]nt
a citizen of the U
Brookline, connty of
Massack mepth-g have

[, Guover F. Anond,

ol States, vesl ding at
Nort ‘olk, and *31&19 of
invented certain new
and useful Ymprovements in Valves, fully
deseribed and rep wntd in the following
specification and the wcoxmw wing draw-
hgs, forming s part of the same. |
This invention relates Juner‘xl ly to steam
engites and pumps, and more particularly
to engines equipped with fluid-actuated
\,“EWQ “of the oeneral clags shown and de-
geribed In Lotters Patent to Hali,
'{.E?'y()(“ and T3 ,.?O
The object of the invention is to seenve
econony in steam onsumption. by \wri\ing‘
the steam expansively s and, when used in
steam pumps, toslow down the piston stroke
neay ifs end to allow the valves in the pump
eyhinder to seab ’Au“‘ﬂ afid with httle
shock,
ton s
The. i
vide a
mechanism
hitherto h
mum the cles
and the e Xpans
In the drawings,
transverse Lo 'isc

Nos.

stroke.

vention aims partienlarly to pro-
mplez' and more darable form of
to eflect these ”esu‘tc than has
n used, and reduce to a mini-
Dee spaces in the cut-off ports
v of steam therein
Figure 1 s o ,u;ecii(m
tean xwhnder Fig. 2 i

3

s section longitudinally of hc wm,der and
on the line ¢f t!m valve rod, and Fig. 3 is

valve seat on tl
port crmm‘ut‘em%
the main eylinder is indicated
wain piston Is partly shown
g, 2. The valve seat u of the
* 1 equipped with three main
porta. J3 and 14 being the inlet channels
and 15 the exhaust, The main slide valve
16 is moved by an auxiliary piston 17 in-
closed 1n the n"’ tiary steam cylinder 18,
The eylinder {8 ix shown positi oned at right
angles io ihe il live of the main cyhn~
der which it su ;n,mmtb, and this is the pre-
forred arrangement :ﬂ’rhoug‘n not essential
tn the br -oader featrwes of the invention.
i centrnl pu"t on-of the valve piston 17
3 serni-cylind :*wx] CTOSS-5eC-

i schineed
as shown in Fige. | oand 2, and in the
alve piston

a ‘)im uf the » steain oylin-

e

at 11 in

formeil bm,,\emx the
fie main slide aiw. 16 the eombined
iary and cut-off valve 19 is located.
i'he au;u}wv‘ valve 1,9 ineludes ports that

- thus

sud to seeure an ensier reversal of the |

20, 26, 27,1

haust port 15,

conirol the admission and exhaust to and
from the valve piston,and also cut-off ports
that conivol the supply of steam passing
through the main slide valve. The auk-
iliavy valve is moved by valve rod 21, which
is actuated in turn by the usual tappet ar-
mwnwnt not showi., The auxiliary valve
has its seaf upon the upper face of the maiu
slide \'ahe 16, and its movement, in line
with the valve rod 21, is at right angles to
the line of motion of the wmain slide valve
16 and the valve piston 17. The opening
and closing of the ports of the auxiliary
cyinder are determined hv the combined -
movements of the auxiliary and the main
slide valves, as will ptewndy be described.
Referring now to Fig. 3, the seat of the
main slide valve is shown as being equipped
with seven port& These pons are the main
e,\h.um at 15, the two main inlets at 13 and
, two mpnlementaﬂ/ steam supply ports
‘)(’ and 23 through which stear Is snwphed
to the main shide valve independently of the
cut-off when steam ig used for the full
stroke, and the two ports 24 and 25 coin-
municating with the suxilisry cvlinder. As
i« obvi (mu., the arpangement of these ')mtw
is such algo as to wsecure in the usual wa
Hw preadmissicn of steam o prevent suod
porr the bo,l_,mmmf of u pz»t(m stroke in the
nam cvlinder, 10} seketing of steam at the
end of the stroke for the sanie reason, and
also by means of the r E:zt@u portd to cushion
tlie movements of tho 2 iIia;‘y piston 17.
The described mechanism operates as fol-
Jows: Assuming the anxiliary piston 17, as
viewed in Fig. 1 to be in its extreme right-
hand position, a5 shown, it will be held in
this position by stearn admitted to the left
of the ‘Lumlmrl piston through ports 24,
24 as shown in Figs. 1 and 2. The main
valve 16 will also be in a similar position
and will JHx)\V steam (o pass tl.r(mgh ports
2 and 29 (Kig. 2) into the main
cylinder causing the piqtm} 11 to move to
the right. At the same time steam will ex-
haust (hum«rh port 14 (Kig. 1} to the cavity
30 in main slide valve 16 o the central ex-
At a predetermined poit iu
the travel of the main piston 11, the usual
tappet gear (nol shown) will move the
valve rod 21 6 the right as viewed in Fig.
9. The anxiliary llV" 19 attached thereto
will fherwpo‘) close port 26 cut

1% off the
supply of steam to the msin piston thus
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causing the steam o work expansively duoy-
ing the remainder of the piston stroke. At
ter the valve 19 closes port 26, its continued
movement causes port 25 in main valve 16 to
open to steam and port 24 to open to the ex-
baust cavity 31 in the valve 19. Steam i3
now exhaunsted from the left of the auxiliary
piston 17 through the channel indicated gen-
erally by 24, 94, while at the same fime
stean is admitted through the opposed ports
indicated at 93, This causes the auxiliary
piston and main slide valve to move {o the
feft until the port 24 in the main slide valve
is closed to exhaust by the edge of the cuv-
ity 81 in the auxiliary valve 19. The port
24 being closed the auxiliary piston cushions
on the steam confined between its ond and
the auxiliary cylinder head, and comes to
rest with the main slide valve in the propey
position for the veturn stroke of the main
piston.. When it is desired to bave the
steam follow full stroke in the main evlin-
der, as in warming up, either one or botl
of the bleeder valves 82, 32 covering ports
33, 33 may be opened. These valves admit
steam through ports 22 and 23 'to the main
slide valve through which it may pass into
the main cylinder independently of the cut-
off arrangement.

The construction as thus shown and de-
seribed is the preferred embodiment of the
Invention; but it will be understood that the
invention is not limited fo the specific ar-
rangement of parts illustrated, hut that the
broader features of the invention, ag definad
by the claims, may be embodied in other
constructions,

The construction shown and described
herein includes certain features claimed
broadly in my prior applications, Serial No.

659,968, filed November
What is claimed :—
L In combination, a.main slide valve,

fluid actuated means to move said valve,

and a second valve
admission of fuid io the'sald fnid actuated

13th, 1911,

adapted to control the |

means and to the said main shide
throngh independent Prszages,

2. In combination, a main slide valve,
flnid actuated means to move said valve, and
4 single valve cobperating with a single
valve seat, to confrol the admission of flnid
to the said fluid actunted means and to the

id main slide valve through independent
passages,

3. 1n combination, a main slide valve,
fluid actualed means to move said valve,
aud 2 single valve provided with auxiliary
ports to control the admission of fluid to
the said fluid acinated mea » and with cut-
off ports to control the adurission of fluic
to the said main slide valve,

4. In combivation, a main slide valve,
fluid actuated neans to move said valve, »
second valve equipped witly ports to control
the said fluid actuated means and with ports
to Timit the supply of fluid to the main
slide valve, the said secend valve being lo-
cated between the said main slide valve and
the fluid actuated means

5. In combination, a fluid sctuated valve
gear includine an auxiliary cvlinder, an
auxiliary pision, s main shide valve atlached

valve

to and moved hy eaid piston, and o combined

nuxiliary and eut-off valve mounted upon
the main slide valve and nested in said pis-
ton but having its movement independent
of the piston.

6. In combination, a main slide valve,
fluid actuated means to move said valve, a
second valve equipped with ports to control
the said finid actuated means and with poets
to Jimit the supply of finid to the main slide
valve, and means 1o supply fnid to the main

slide valve independently of the said Hmit-
1 my Ling ports,
659,501, filed November 10th, 1911, and No. |

In testimeny whereof, T have hereunto set
my hend, in the presence of fwo subseribing
witnesses,

GEORGHE P. ARORN.

Witnesses

C. UL Sreanns,

G Crarsoan,
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