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SPECIFICATION forming part of Letters Patent No. 621,460, dated March 21, 1899,

Application filed April 18,1898, -Serial No, 677,914,

(No model.)

To all whom it may concern:

Beitknown that we, ANDREW MURPHY and
DANIEL MURPHY,citizensof the United States,
residing at Washmﬂ"ton Lake; in the county
of Slbley and State of Minnesota, have in-
vented certain new and useful Improvements
in Steam-Engines; and we do hereby declare
the following to be a full, clear, and exact de-
seription of the mventmn such as will enable

others skilled in theartto whichitappertains

to make and use the same. |
Our invention relates to engines, and was

especially designed toeffect a certainimprove-:

ment in what is known as the ‘“ Woolf com-
pound engine.” In the said compound en-
gine the Valve is located in the receiver for
the low-pressure fluid, and the ports in the
seat and in the valve are so disposed that
the high-pressure fluid is distributed from
a hmlted area underneath the valve and
that the low-pressure fluid is distributed
through ports which open to the valve-chest
under the control of the valve. Hence by
properly proportioning the parts the pres-
sures on the opposite sides of the valve may
be substantially equalized under normal con-
ditions, so that the valve will operate sub-
stantmlly as a balanced valve. With this
construction, however, some difficulty has
been experlenced undel some conditions in
keeping the valve down to its seat. Some-
times the pressures do not balance. Ourin-
vention has for its object to meet this condi-
tlon and overcome this difficulty, and we ac-
complish this result by the provision of a de-
vice for cooperation with the valve and valve-
stem which will hold the valve down to its
seat at all times. 'T'o this end we provide a
spring which is carried by the valve-stem and
bears upon. the valve with the effect of hold-
ing the valve to its seat.

One form of our invention is illustrated in
the accompanying drawings, wherein like no-
tations refer to like parts thl oughout the sev-
eral views.

Kigure 1 is a sectwual elevation of an en-
oine eqmpped with our improvement, some
parts being broken away. Fig. 2 is a plan
view of the valve and attachment removed.
Fig. 3 is a perspective view of a part of the

| pipe is shown at 7.

| valve-stem, and Fig. 4 is a perspective view

of the spring or attachment detached. Fig.5
is a view corresponding to Fig. 1, but illus-
trating a modified form of the spring device.
Fig. 6 is a view corresponding to Fig. 2, but
1llustrating the modification shown in Fig, 6;

The numerals 1 and 2 represent, respec-
tively, parts of the high and the low pressure
cylinder-castings, which are arranged tandem
and suitably connected together. -

The numeral 3 1eplesents the valve-chest,
the numeral 4 the valve-seat, the numeral 5
the valve, and the numeral 6 the valve stem
or rod.

The valve-seat 4: is pr 0v1ded with a supply-
port ¢ near one end of the same, with a pair
of high-pressure ports b adjacent to each
other near the opposite end of the seat, with
a pairof low-pressure ports ¢ onoppositesides
of the center of the seat, and with the final ex-
haust-port d located at the center of the seat.
The valve 5 1s provided with a supply port or
passage a', extending through the valve lon-

gitudinally thereof, which passage or port

55

-and FKig. 7 18 a perspective view of the spr 11:10*
device removed. |
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1n the said valve always communicates at its

recelving end with the supply-port a of the

| seat and coOperates at its opposite or delivery

end with the high-pressure ports b in the seat
under the travel of the valve for distributing

the high-pressure fluid from the limited area

underneath the valve. The valve 5 is also
of such construction as to afford passages f,
which are always in communication with the

valve-chest 3 or receiver for the low-pressure

fluid, which passages f coOperate withthe low-
pressure ports ¢ in the seat to distribute the
low-pressure fluid from the chest 3 to the oppo-

site ends of the low-pressure cylinder under

the travel of the valve. The said valve 5 is

| also provided with the central exhaust-cavity

g for codperation with the low-pressure ports
¢ and the final exhaust-port d in the seat to
effect the final exhaust of the fluid. The in-
let from the fluid or high - pressure supply
The outlet for the final

exhaust is shown at 8. The inner member
of the pair of high-pressure ports b leads to
the outer end of the high-pressure cylinder

o

Qo0

95

IQO




3
~

throuch a pipe_ 9, asshown; but the passage,

of course, might be in the cylinder-ecasting.

With this construction it is obvious that the

high-pressure fluid is distributed from a lim-

ited area underneath the valve and that the

~ low-pressure fiuid is available over the top of

the.valve in the distributing action.  Ilence |

by properly proportioning the parts, as hith-

erto noted, the valve may under normal con-
ditions be substantially balanced by the fluid

I0

18

itself in the course of distribution.

in the valve-chest 3 may not be sufficient to

hold down the valve against the high pres-

-sure working against certain portions of the

face of the valve. Hence to hold down the

~valve under such circumstances we provide

~a spring which is carried by or mounted so |
-as to get 1ts base of resistance on the valve-
stem and to bear on the valve and operate to |
hold the valve to its seat. Various construe-
tions can be desceribed which will accomplish

20

~ this result. In the drawings we have shown
- two extremely simple forms, one adapted for

convenient application to engines alrcady
built and in use and the other to new con-

- structions. © According to the first desicn we

_3:0
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* works on the rod as a nut.

supply a forked or two-pronged spring 10

shown m Ifigs. 1 and 2, with the head or body

. of the spring made fast to the valve-stem
and the prongs or fingers applied to the lat-.

and attach the same to the valve-stem, as

-~ erally-extended parts of the valve 5. The
. valve 6 as made for the above-deseribed en-

gine 1s ordinarily provided with- jaw-Ilugs &
at one end, and the valve-stem 6 is provided
with a head &', adapted to engage the said
jaws & on the valve for operating the valve,
while permitting the valve to move crosswise
of the stem, as required. To adapt our de-
vice to this construcétion, the body of the
spring 10 1s provided with a downturned
{lange 9, properly perforated to permit the
passage of the valve-stem. Thestem-head /'

spring 10 is made fast to the head &' by set-
secrews p' or other suitable means working
through washers p°. The stem 6 is then ap-
plied to the head A" by passing the same
through the hole in the flange p before en-
gaging the stem with the nut or head /. The
laterally - projecting parts ¢’ of the body of
the valve 5 are higher than the head %' of the
valve-stem when the parts are in working po-
sition. llence the prongs or fingers of the
spring 10 will bear down on the said portion
¢' of the valve when the body of the spring
1s made fast to the head-block £’ of the stem,
as described, when the valve-stem is properly
held and guided by the stuffing-box 11. As
the spring is carried with the valve-stem at
all points of 1ts travel, it is obvious that the
same will therefore operate to hold the valve
down to its seat. |

- By the use of the washers p* of the proper
number or size the pressure from the spring

The body of the |

—ll

_ Under |
. some conditions,; however, the low pressure

‘section 16 works freely in the seat 13.
~prongs of this fork 16 also embrace the sides

621,460

the work required. The prongs or fingers

properly seated only a comparatively small

of the spring 10 are made quite stiff, and
the spring 1s so set that when the valve 1s 7o
“amount of pressure will be applied thereto by
the sald spring; but if the valve tends the
least bit to leave its seat under the unequal
pressures from the fiuid in the course of dis-
tribution the full strength of the spring will
“become instantly available to hold the valve
In its normal position. DBy actual usage we
“have found that this device will do the work
for which 1t was designed. Instead of this

30

form other forms may be readily substituted

toaccomplishthesame result. Any construc-
| tion wherein the spring is carried by or gets
its base of resistance on the valve-stem for

operation on the valve to hold the same down

In the construction illustrated in Ifigs. 5, 6,

| toits seatis within the scope of ourinvention.

-and 7 thevalve stem orrod 6is provided with
a bifurcated head 12, the prongs of whichare
~adapted to embrace and closely fit the sides
of the valve 5. The steam-chest 3 is pro--
vided in its end opposite to the stuffing-box =

o

11 with a eylindrical seat 13, the outer end

plug 14. The stem 15 of a forked or pronged

of the valve 5, and they are adjustably se-

~cured to the prongs of the bifurcated head 12
by means of screw-and-slot connections 17.
"These pronged sections 12 and 16 are so ad-

justed that they will hold the valve in proper
alinement or; in other words; will prevent said
valve from rotating on itsseat. At thesame
time the valve is free to move vertically, so
far as these pronged portions are concerned.
Inthisconstruction the valveis provided with
a pair of projecting lugs 18 at its stem end.
A pair of double-ended leaf-springs 19 are se-
cured, one to each prong of the bifurcated
head 12, as shown, by means of the secrews or
bolts of the connections 17. The forward
ends of these springs 19 bear upon the lugs
13 and the rearwardly-projecting ends bear
upon the lateral projections ¢’ of the said
valve 5. The action of this spring device is
very similar to that of the device previously
described; butitwill be noted that in this in-
stance the spring-pressure is applied to four
different points on the valve instead of at two
points only, as illustrated in the said prior
construction. Therectangularframe formed
by the pronged sections 12 and 16 will, how-
ever, hold the valve in much better aline-
ment than the construction illustrated in
IFigs. 1 to 4, inclusive. This is due to two
causes—to wit., the valve cannot possibly ro-
tate with respect to the said parts 12 and 16,
and the said parts 12 and 16, being tied to-
gether and mounted in bearings at both ends,
cannot possibly rotate in a horizontal plane.
This latter construction is probably the most
efficient of the two, but hasthe disadvantage

on the valve may be adjusted as desired for | that it cannot be readily applied to existing

-

The

-of which is normally closed by a steam-tight
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engines.
cylmders and steam-chests thls latter con-
struction would be preferable to the former.
For the purposes.of thisspecification and the
claims the pronged parts 12 and 16 and pro-
jection 15 are treated as parts of the valve
stem or rod.

W hat we claim, aud desire to secure by Let-

ters Patent of the United States, is as follows:
1. Thecombination with a Valve and a stem
connected thereto with freedom for the move-
ment of said valve to and from its seat, of a
spring reacting against said parts and press-
ing the valve to 1135 seat against sald stem as a

base of reaction, substantia,lly as described.
2. The combination with a slide-valve and
its valve-stem, said valve being free for move-

ment to and from its seat, of a pronged spring |

In constructing new engines or new |

secured to sald valve-stem and embracingand
engaging said valve to hold the same to 1ts
seat substantlally as described.

20

-~ 3. The combination with the valve 5 and

its stem 6, said valve being free for move-
ment to -and from 1its seat, of- the supplemen-

tal valve-stem 15, and the prongs 12, 16, re-
spectively from said valve-stems 6 and 15 ad-
- Justably secured together and provided with
springs 19 that engage said valves, substan-

tially as deserlbed

25

In testimony whereof we affix our signa- 36

tures in presence of {wo witnesses.
ANDREW MURPHY.
DANIEI. MURPHY.
Witnesses:
- THOMAS THOY[PSON
- ARNOLD SCHAEFER
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