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# - WILLIAM D. HOOKER, OF SAN FRANGISCO, CALIFORNIA.
| " Letters Patent No. 80,738, dated. August 4, 1888. o
© DIPROVEMENT IN nw}:srbn STEAM-ENGINES,
. The Stliuls . refereed 1o i fhese Hetters %atﬂtt Bl kg ym 'ﬂf 1he same,

TG ALL WHOM IT MAY CONCERN: . _ . -
Beit known that I, Wrertam D. Hookeg, of San Francisco, in the .county of San Franecisco, and State of |
California, have _in,v"en't'ed & new and useful Improvement in Valves and'Steam-Pass&ges for'_Ste&tn-En_gines;
and I do hereby declare that the following is a full, clear, and exact description of the construction and operas
tion of the same, reference being had to the annexed drawings, making a part:of this specification, in which—
Figure 1 is a'vertical section of .a steam-engine cylinder and valve-chamber; showing my improvement in
valves and steam-passages. ¥ y,.fic. 2, shows the plane of section. - B
Figure 2 is also a vertital section of the same. = , fig. 1, shows the planc of section. |
Figure 3-1s a perspective view of the éngine-cylinder where the valve chamber connects with the same, said
figare showing the afrangement of the steam-passages connecting the engine-cylinder with the valve-chamber.
Similar letters of reference indicate corresponding parts in the three figures. |

The na.ture.__pf my invention t:b;ns_ists-'-—' - .
- First, in the means for sperating the valves of steam-engines by both the supply and exha;ust--SFéam'direct

Trom the engine-zylinder, without the aid of any external devices usually used for such purposes.

Y,

Sceond, in thé.arrangement-of a cylindrical slide-valve, in such a manner that it shall be operated by both

the SHPP]F 'ﬁhd-_i-e)ihau-st_f-a't_eam."_' o | - o o | |
Third, in the arrangement of the steam-passages connecting the engine-cylimder with the valve-chamber.
Fourth, in the'arrangement of the valve-chamber, and ports through the same, in such a manner, with rela- |
- tion to the valve, that the steam shall be allowed to escape freely before the valve has arrived a the end of its
stroke, and also allowing the valve to cushion on the air or steam pent up at the end of the valvesehamber,
thereby preventing the valve from. gtriking the ends of the valve-chamber, and requiring but slight resistande
tb stop its ight.as.it is shot over by the supply and exhaust-steam. | | .
~ Fifth, in the arrangement of recesses in the engine-piston, which are kept at the bottom 'o_f ‘the engine-
cylinder, and opposite of the small ports, by any suitable. codnection made to the piston-rod outside of the
engine-cylinder. The steam is-admitted to these recesses, and raises the piston, thereby making a steam-tight
jolnt Letween the piston and small ports, and also preventing the bottom of the eylinder from wearing.
o ‘Sixth, the coﬁlbipatiou_af_f_"._t_h’g'fv:.ilve.—.s_tem 'with*-the valye, in such a manner as to prevent the valve ffom
¢usning around in the valve«chamber, thereby keeping the portsin the valve over the ports in the valve-chamber.
The valve-stem projects thtough the -end of ‘the valve-chamber. The object of this is to determine the ‘true

action of the valve, and alsd to move the valve Iby hand when required.

~Seventh, in the packing-rings, said ¥irngs being held in contact with the periphery of the valve-chariber by
springs inserted between the rings and valve, the object of this arrangement being; not only to force therings
outward, and prevent the supply-steam from cscaping between the valve and valve-chamber, but‘alse by the
downward pressure exerted ou the valve by the springs, togéther with the pressute brought to bear girthe:valve
By the steam being admitted to the recesses formed in the valve, to insure a stedm-tight joint where the:valve
gowers the ports:in the valve-chamber. - | - - - ' |
. - To enable others skilled in the art to understand and consttuét my improvements, I will now procece £

. - -

describe them. o . | | |
arcpresents the.enginescylinder ; b, the piston; ¢, the valve-thamber; d &, the c ylindrical slide-valve; ee/,

the ports leading through ssid valve; J5-the supply-port; g g/, the ports leading From valve-chamber ¢ to the

' cylinder agph &' are small ports leading from.the cylinder a to the ports ¢ ¢/ in valve-chamber ¢, said ports& &’
Jcading around the ports g g” to the ports ¢.¢', as shown, (see fig. 3.) j ;" are the exhaust-ports; k k', the packing
Tings inserted in the valve d @’ 17 are springs placed bstween the said rings snd valve d d'; m, the valve-
stem; 7, the handle to move the same by hand o o’ are reccsses formed in piston &; p, the piston-rody ¢ ¢’ |
arc small vent-holes leading from cylinder  to ports ¢ ¢/ 7 are smaill stop-cocks; ¢ 2’ are small'Ports lead -
ing to stop-éocks r r's &, the rod-that connepts Ei:ré#m;id-ébck-s r r’; u w', the recessos in the valve d &~
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I will now proceed fo descnbe the operation of my improved valve and steam-passages for steam-engmes.

Steatn bemcr admitted at the supply-port f, it fills the valve-chamber and balances the valve d d’; bat in
proportion ag the said vaive is exposed to the dawnwmd pressure of the steam admitted to the recesses u u/,
and the pressure of the springs 17%, so will the pressure be to keep the said valve steam-tlght over a.nd around.
the ports in the valve-chamber ¢. The springs I# are curved, to conform to the recesses formed in the valve.
d d’, and are inserted between the said valve and the packing-rings k %/, said springs bemg made the. proper
curve to brmg the 1equ1red pressure on the rings. The steam now passes thmugh port g, in the direction indi-
eated by the arrows, and into the cylinder @, and forces the piston b to the position shown, (see fig. 1. ) The
piston.b opens the small port %, the supply-steam rushes up suid port h, and around port g,'and throuﬂ*h Part 2
and port e, and forces the valve-d d’ over until the exhaust-port jis reached, when the supply-steam-is- cut off
from the engine-cylinder «, :md the exhaust-steam rushes through port g and port e, finishing the stroke of the
valve d d’.” At or near the point that the supply-steam-is cut eﬁ' from the cyhnder a, by the valve d coyéring
the port g, the port g’ opens, admitting stedm to the. opposlte end of the engine- -cylinder a, when the piston & is
forced back by the supply-steam until it opens the small port %/, when the supply-steam rushes up said small
port 2/, and around port ¢’, as indicated by arrows, (see fig. 8,) and through port ¢, ‘and reverses the valve d &,
exhausting and admitting steam, as before descmbed thus keeping up a continuous motion of the piston b.

The position of the ports g ¢/, ¢ ¢/, and 7 5/, can, of course, be varied, so as to give the required lead to the
-supply and .exhaust-steam, so that the greatest effect may be obtained in proportion to the amount of steam used.
| The small stop-cooks » »’ are inserted in the ends of the valve-chamber ¢, and afe connected together by"

the rod ¢, said rod passing through the exhaust- -passage, the object being, that while one is shut by the steamy
the other shall be held epen by the rod ¢, so as to allow a sufficient quantity of air to escape by the open stop-
cock, and allow the exhaust-port to open sufficiently to let the exhaust-steam.go free. |

‘The ports g g’ connect with the engine-cylinder a at some little distance from the ends of said cylinder a.
Th1s arrangement is for the purpose of cashioning the piston 5 on the compressed alr ot ste&m pent up betwaan
the piston & and the cylinder-heads, after the said piston 5 -has passed the ports g ¢’ -

The valve-chamber ¢ is secured to the engine-cylinder-a by bolts or serews, asshown, (se¢ fig. 2.)

The valve-stem m is connected to the valve d d’,,and passes through the'valve-chamber cover, and _is pro-
vided with a suitable stuffing-box, to pr event the steam from escapmu At the end of smd valve-sfem 18 fastened
the handle ». “The valve-stem  is attached to the valve 4 d’ at some little distance from the. centre, and near
the periphery of the said valve, the object being to prevent the vhlve from turning around in the valve-chamber
0, and to'operate the valve by hand, when 1eqmred and also to determme the trug action of the valve from the
exterior of the valve-chamber ¢.

There are no dead-points or centres that the piston b will stick-on, but as either one or the other of the
ports g ¢’ is always open, the piston & will always start when steam is-admitted to the valve- chamber ¢; conse-
quently the plston b'can be driven fast or slow, as may be required. -

- The engme can be driven by compressed air, as well as by steam, when so desired, and can be a.pphed ta
driving steam-pumps, rock-drilling machines, steam-hammers, and any machirery Where 2 dlreot action is
required. | |

Having thus described my invention, what I claim, and desire to secire by Letters Patent, 1§~

L. The recesses oo’ in the piston'd, arranged with reference to the ports A ?e, ; ﬂubsta.ntmlly as herein set

forth and shown.
2. The arrangement, with relation to the eylinder a, volve-chamber ¢, and the agid:tmnal puppet-va,lve chamber

of the valve d d’, with its vecesses w’, supply-port f, ports g g’y b k', £ 4',7e ¢, venis ¢ ¢/, -exhaust-ports 557,
ports s &', and puppet-valves r #/, aabatantmlly as herein described and shown.

WILLIAM D. HOOKER.

Witnesses:
HAML. 8. MURFEL,
Gro. T. Viscnxmg
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