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To (ili pion, it in at concey'. 
Be it knowi that I, GEORGE P. A Bois N, 

a citizen of the United States, residing at 
Brookline, county of Norfolk, and State of 
Massachusetts, have invented certain new 
and useful improvements in Valves. fully 
described and represented in the following 
specification and the accompanying drawn 
ings, forming a part of the salue. 
This invention relates generally ti) steal in 

egities and pumps, and more particularly 
to engines equipped with fiuid-actuated 
waves of the general class sir own and de 
scribed in eita's Patient to liai, Nos. 

is 737,603 an: 737,810. 
The object of the invention is to set', 'e 

economy in steal to suption, by working 
the steana expansively; and, when used in 
steam pumps, to slow down the pistol stroke 
near its end to allow the valves in the pump 
cylinder to seat quietly aid with little 
shock, and to sectare an easier reversal of the 
piston stroke. 
The is vertion aims particularly to pro 

vide a simpler and ::cre diarable form of 
mecharism, icy effect these results than has 
higherto beei ised, and reduce to a mini 
ratin the clearance spaces in the clai-off ports 
and the expansio. of stea) therein. 

in the ('awings, Figure 1 is a section 
transweise it the stea in cylinder'. Fig. 2 is: 
a section longitutinally of the cylinder and 

5 

3. 

on the line of the valve rod, and Fig. 3 is 
seat on the steam cylin a play of the valve de' showing port connections. 

in Fig. ... the inaian cylinder is indicated 
at 10, and the main piston is partly shown 
at in is ig. 2. The wave seat 12 of the 

s 

main cylinder is equipped with three main 
ports, i3 and 14 being the inlet channels 
and 15 tie 'xhaust. The main slide valve 
16 is noved by an auxiliary pist on 17 in)- 
closed in the anxiliary steam cylinde'. 18. 
The cylinder S is show positioned at right 
angles to the axial title of the main cylin 
dier which it suitounts, aid this is the pre 
ferred as 'y'angernett although not essential 
in the iroader feats'kes of the invention. 
he centrali portion of the valve pistoia iT 

is of a recticed semi-cyli; drical cross-sec 
sin as shaws in Figs. : 1c 2, and in the 

space this for he between the valve piston 
and the hair slide valve 18 the combined 
auxiliary and cut-off valve 19 is located. 

control the admission and exhaust to and 
f'91) the valve piston, and also cut-off ports 
that control the supply of steam passing 
throtigh the main slide wave. The aix 
iliary valve is noved by valve rod 21, which 
is actuated in turn by the usual tappet ar 
rangeinent, not showi. The auxilially valve 
has its seat upon the upper face of the main 
slide valve 16, and its movement, in line 
with the valve '(d 21, is at right angles to 
the line of otion of the main slide valve 
1G and the valve piston 17. The opening 
and closing of the ports of the auxiliary 
cylinder are determined by the coabined 
loveinents of the auxiliary and the iain 

side valves, as will presently be described, 
Referring now to Fig. 3, the seat of the 

}}lain slide valve is shown as being equipped 
with seven ports. These ports are the inain 
exhaust at i5, the two aii) inlets at 13 and 
4, two supplementary steam supply ports 
22 and 23 through which steair is supplied 
to the main slide waive independently of the 
cut-of" when steam is used for the full 
stroke, and the two ports 24 and 25 co 
inicating with the auxiliary cylinder. As 
is obvious, the arrangelheist of these ports 
is such also as to secure in the usual way 
the preadinission of steam to prevent shock 
joir the beginning of a piston stroke in the 
rail cylinder, the pocketing of steam at he 
end of the stroke for the same reason, and 
also by means of the related ports to cashion 
tle in ovements of the auxiliary piston 17. 
The described mechanish operates as fol 

ows: Assuining the axiliary piston li, as 
viewed in Fig. 1 to ic in its extreme right 
hai) () position, is shown, it (vii be held in 
this position by stean admitted to the left 
of the auxiliary piston through ports 24, 
24 as shown in Figs. and 2. The main 
valve 16 will also be in a similar position 
and will allow steam to pass through ports 
20. 26, 27, 13 and 29 (iig. 2) is to the nai y s 

cylinder causing the piston to move to 
the right. At the same time steam will ex 
haust through pot. 4 (Fig. 1) to the cavity 
30 in main slide valve 6 to the central ex 
haust port 15. At a piecieterined point in 
the travel of the main pisto 11, the usual 
tappet gear (not shown) will nove the 
valve rod 21 to the right as viewed in Fig. 
2. The auxiliary valve 19 attached thereto 
will thereupon close port 26 cutting of the 

The auxiliary valve 19 includes ports that supply of steair to the main pisio: thus 
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causing the steam to work expansively d - 
ing the remainder of the pistol stroke. Af. 
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 
haust cavity 31 in the valve 19. Steam is 
now exhausted from the left of the auxiliary 
piston 17 through the channel indicated gen 
erally by 24, 24, while at the sailine time 
steam is admitted through the opposed ports 
indicated at 25. This causes the auxiliary 
pistoja and main slide valve to move to tie 
eft until the port 24 in the main slide valve 
is closed to exhaust by the edge of the cav 
ity 31 in the auxiliary valve 19. The port 
24 being closed the auxiliary piston cushions 
on the steam confined between its eld and 
the auxiliary cylinder head, and connes to 
rest with the main slide valve in the proper 
position for the return stroke of the lain 
piston. When it is desired to have the 
steam follow full stroke in the main cylin 
der, as in warming up, either one or both 
of the bleeder valves 32, 32 covering ports 
33, 33 may be opened. These valves admit 
stean through ports 22 and 23 to the main 
slide valve through which it may pass into 
the main cylinder independently of the cut of arrangement. 
The construction as thus shown and (ie 

scribed is the preferred embodiment of the 
invention; but it will be understood that the 
invention is not limited to the specific ar 
rangement of parts illustrated, but that the 
broader features of the inventioi), as defined by the claims, may 
'onstructions, 
The construction shown and described 

herein includes certain features claimed 
broadly in my prior applications, Serial No. 
659,501, filed November 10th, 1911, and No. 
659,968, filed November 13th, 1911, 
What is claimed:- 
i. in combination, a main slide valve, 

fluid actuated means to move said valve, 
and a second valve adapted to control the 
admission of fluid to the said fluid actuated 

e enbodied in other 

i,955,986 

leans aid to the said main site valve through indepercent, passages. 
2. in combination, a main slide valve, 

fluid actuated means to move said valve, and 
a single valve coöperating with a single 
valve seat, to control the admission of fluid 
to the said fluid actuated intellins ind to the 
said main slide valve through independent 
8ssages. 
3. in combination, a h;in slide valve. 

fluid actuated taeg is to thov (; said valve, 
and a single valve provided with auxiliary 
ports to conti's the admission of fluid to 
the said fluid a ciuated heans, and with cut 
of ports to control the admission of fitic, 
to the said main side valve. 

4. In combitation, a main slide valve, 
fluid actuated nealls to move said valve, t 
second valve equipped with ports to control 
the said fluid actuated means and with ports 
to ini, the supply of fluid to the main 
slide valve, the said second waive being lo 
lated between tle said hain slide valve and 
the flid actuated inneans 

5. in coil bination, a fluid actuated valve gear including all auxiliary cylinder, a 
auxilia y pisioi, a hair side valve attached 
to li?t moved iy said histol, and il coininited 
auxiliary and cut-off Valve (used upon 
the inain side valve and nested in said pis 
ton but havins its movemeni, independent of the piston, 

6. In combination, a mail slide valve, 
fluid actuated nears to move said valve, a 
Second valve cquipped with ports to control 
the said fluid act lated meals and with poets 
to imit the supply of filiid to the nail slide 
valve, and me: 1)s to supply fluid to the main 
slide valve independently of the said lithit ing poils. 

in testimony wereof, I have here into set 
ray hand, in the Bieselce of two stilScribing witnesses. 

. 

GEORGE P. BORN. 

C. J. Sia:ANs. 
C C-i ArMAN. 
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