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"UNITED STATES PATENT OFFICE.

ROBERT TEMPLETQN LOVE

OI‘ STEWARTO\T SCOTLA‘\TD

VALVE GEAR

SPECIFIFATION forming part of Lettels Pa.tent No 7095, 414 dated July 22, 1902.

‘ Apphcatlon filed December 27, 1901 Serml No.. 87 411,

(No model.)

To all whom it may concervi:

Be it known that I, ROBERT TEMPLETON
LOVE, a subject of the Kmﬂ* ol Great Britain,
remdmﬂ' at Stewarton, in the county of Aye,

Scotland have 1m*='ented certain new and use-
ful Improvements in Valve-Gear; and I do

and
exact description of the mventlon such as

declare the following to be a full, cleal

will enable others skilled in the art to which
it appertains to- make and use the same, ref-

erence being had to the accompanying draw-

ings, and to the figures of reference marked

theleou which form 2 part of thls ‘-':peclﬁe&--- '

tion.

My invention relates to va,lve gear, and
‘more particularly to that class of gear whwh'
is used upon direct-acting engines, such as

steam-pumps; and it has for its object to
simplify the same and render it more efficient.

With these ends in view my invention con-
sists-in the improved construction and novel
arrangements.of valve-gear and the parts of

an engine-fcoﬁpera,ting_therewith, as will be
hereinafter more particularly set forth.

In the accompanying drawings, in which

the same reference-numerals indicate corre-

sponding parts in each of the views in which

they occur, Figure 1 is a longitudinal sec-

tional Vi_ew_ of so much of an engine as 1S nec-

essary to show my improvements. Figs. 2

and 3 are cross-sectional views of the same.

Fig. 4 is a view similar to Fig. 1, showing
modlhcablons of some of the parts
and 6 are cross-sectional views of Fig. 4; and

Figs. 7 and 8 are detail views, Fig. S showmﬂ’- "

the valve in three positions.

Referring more particularly to the .draw-
ings, 1 lndlcates the steam-cylinder of a di-
rect—a,ctmcr engine, which may be of any ordi-
nary construction and in which is located the
piston 2. The valve-chamber 3 communi-

cates with the opposite ends of the cylinder
through ports .4 in the usual manner and is
provided with a valve rod or spindle 5, which

is reciprocated in any suitable manner, pref-
erably by mechanism which will be described
hereinafter. 'T'he wvalve-casing is provided
W1t]1 the ordinary steam inlet 6 and exhaust

7, preferably opposite each other and sub-

stantially midway of the casing. - The inlet
communicates with the steam -chamber 8§,

which in turn communicates with the ports

Figs. 5 |

[ 4. thmuwh a ehannel 9, whwn e‘{tends to and

e

past the ports, thereby forming valve-seats
for what I shall call ‘_‘compound ”? or ‘“differ-
ential” valves 10 and 11.

able manner, as by screw-threads or cotter-

pins 12, or both, so as to be reciprocated with

the -rod. The exhaust communieates with

the ports 4 through a passage or channel 13,
‘which communicates with the outer ends of

the channel 9 beyond the valves 10 and 11.
The channel ispreferably enlarged at itscen-
ter to forim the steam-chamber 8 to facilitate

‘the entrance and operation of the steam and
also near eachend to form what may be ealle_d

‘“supplemental” steam-chests 14-and 15.
The valves 10 and 11 are preferably made

¢ylindrical, and each one virtually forms two

valves of different diameters, which I will
deswnate as ‘16 and 17, 1especl1vely
smallel valve is located within the portion of
the charinel 9 between the main steam-chest

and the supplemental chests, and the larger

valves are located beyond the supplemental

The

55

_ These valves are
secured to-the rod or spindle 5 in any suit-

6o
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chests, that portion of thechannsl being pref-

erably enlarged, but of a less diameter than
the supplemental chest, so that a shoulder 18

is formed substantially on a line with the

outer wall of the port 4.
- The valves 16 and 17 are each provided
with longitudinal openings which terminate

1n ports 19-in the wall or periphery of the

valve. 'The longitudinal openingsin the in-
ner or smaller valve extend from the inner
end thereof, so as to communicate with the
steam-inlet, and those in the outer or larger
valves extend from the outer end and com-
municate with the exhaust. The supplemen-
tal steam-chests are made of such a length
relatively to the lengths of the valves and

the ports therein thdt when the valve-rod is

moved to the limit of 1ts stroke in either di-
rection the inner end of the outer valve at the
opposite end of the casing will engage with a

shoulder 20, formed at the inner end of the
supplemental steam-chest, and: prevent leak-

age of steam; but when the rod 518 standing
mldway of 1ts stroke steam will be admitted

to each supplemental echamber, and thereby
equalize the steam-pressure at both ends and_

balance the valves.
Althoun‘h the valve-rod 5 may be 1e01p1 0-
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cated in any desired manner, I have found it

- preferable to provide the piston-rod 21 with
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a1 cross-head 22, which may engage with one
of the guide-rods 23 of the pump, and to pro-
vide the head with suitable tripping mechan-
ism, as springs 24, either single or laminated,
which will engage with collars 25 and 26 on
the valve-rod. If desired, a support 27 may
be provided to assist the springs if the resist-
ance to longitudinal movement of the valves
should be too great for the springs unaided.
The collars may be adjustably secured to the
rod 5in any suitable manner, as by set-screws
28, and the cross-head may be secured to the
rod 21 in a similar manner by the screw 29.

Instead of forming the valves 10 and 11

from a single piece of material, as above de-

scribed, they may each be formed from two
pleces 30 and 31, as shown in Figs. 4 and 8.
In this form I prefer to provide the outer end
of the inner valve and the inner end of the
outer valve each with a flange or extension
32, which are adapted to engage with the

shoulders 18 and 20 at the ends of the sup- .

plemental steam-chests and assist in closing
the channel 9 against the passage of steam at
those points. The ports or steam-passages
through this form of valve are preferably
formed by a circumferential groove or chan-
nel 33, which communicates through the lon-
gitudinal openings 34 with the inlet and ex-
haust, respectively, in the same mmanner as in
the single-piece valve. In this form of valve
each of them may be adjusted on the rod in-
dependently of the others and be secured by
a cotter-pin 35, if desired. To do this, the
rod 5 i1s screw-threaded from its outer end as
far as necessary for the innermost valve, as
shown in FFig. 4.

The valves may be provided with packing-
rings, or they may work in liners in which the
ports are formed in the usual manner; but
as such features are well known and form no
part of my invention I have not deemed it
necessary to illustrate them. The wvalve-
chest may be formed by coring instead of bor-

ing, and the tops of the supplemental chests"

may be closed by a projection 36 upon the
under side of each end of the cover 37.

In Fig. 4 the outer ends of the springs 38
areshown as slightly cuarved or hent outward,
S0 as to cause the tips to engage with their
respective collars substantially in a line with
the movement or travel of the collars, thus
securing a better engagement than where the
flat surface of the spring engages with the
collar. Instead of providing the cross-head
with the flexible or yielding means for oper-
ating the valves it is evident that the collars
may be provided with the ordinary springs or
elastic cushions, which will operate with the
same result as the springs on the piston-rod.

When operating an engine provided with
my itnproved valve-gear and the parts stand
in the position shown in Figs. 1 and 4, steam

705,414

[ and supplemental chamber 14, Asthe piston

is forced away from the cover and when near
the end of its stroke one of the springs 24 will
encounter the collar 26 on the valve-rod and
carry it with it; but as the pressure of the
steam in the supplemental chamber 14 is
bearing against the outer or larger portion 17
of the valve and 1s bearing against the inner

or smaller portion 16 of the valve 11 it is evi-

dent that the spring 24 will meet with resist-
ance in moving the collar and valve-rod equal
tothe difference in thesteam-pressure against
said valves. This will cause the spring to be
bent or deflected until its strength is equal
toorslightly greater than thissteam-pressure,
when the rod will be started on its movement
to reverse the valves. As soon, however, as

the rod has moved a slight distance the valve

16 opens the channel 9 into the supplemental
chamber 15 and permits steam to enter it be-

fore the valve 16 at the other end has been

closed, thus causing the steam to press with
equal force against the valves at the two ends
and balance the valves. As soon as this oc-
curs the spring which has been bent by the un-
equal steam-pressure exerts its force against
the collar 26 and carries the valve-rod far
enough to close the entrance of steam to the
supplemental chamber 14 and at the same
time opens the port at that end to the exhaust
through the larger valve 17. Simultaneous
with this movement the larger valve 17 at the
opposite end of the eylinder is moved out-
ward far enough to close the exhaust and to
open the port 4 to the entrance of steam
through the supplemental chamber 15, which
will cause the piston within the cylinder to
be driven in the opposite direction. Near
the end of its stroke in the reverse direction
the spring 24 will engage with the collar 25
and move the valve-rod in the same manner
asinthe firstinstance. By proportioning the
strength of the springs to the areas of the
valves a very desirable result in operating
the valves is secured. |

The exhaust-valves are shown with a small
amount of overlap or cover and the steam-
valves with a slight lead to admit steam to
one side of the piston before cutting it off
from the other. The amount of lead or over-
lap may be varied as desired. When the ex-
haust-valves are given a large amount of
overlap, theengine will to some extent be self-
governing, for if the pump fails to draw wa-
ter and the engine runs away the steam-pres-
sure will fall in the chests and be unable to
produce a sufiicient deflection of the springs
to operate the valves.

This engine may be used as a hydraulic
motor, as it can be worked by water under
pressure as well as by steam, or it can be
used with compressed air.

Having described my invention, I claim—

1. In a direct-acting engine, a cylinder pro-
vided with ports and a valve-casing having

will enter the cylinder upon the side of the | steam inlet and exhaust ports, a valve of two
piston next to the cover through the valve 10 | different diameters at each port for control-
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ling the entrance of a motive power to and its
exit from the eylinder, a smaller portion of

each valve communicating with the inlet and

the larger portion: w1th the exhaust, and
means for operating the valves.

2. Ina direct-acting engine, a cylmder pIO-
vided with ports and a valve casing having
steam Inletand exhaust ports, a Valve of two
different diameters at each port-for control-
ling the entrance of a motive force to and its
exit from the cylinder, a smaller portion of
each valve communicating with the inlet and
the larger portion with the exhaust, means
for operating said valves, and means for bal-
ancing them during a pormon of said Opem-
tion.

3. Ina direct-actingengine, a cylinder pro-
vided with ports and a valve-casing having
steam inlet and exhaust ports, a valve of two

different diameters af each port for control-
ling the entrance of a motive force to and its
exit from the cylinder, a smaller portion of

each valve communicating with the inlet and
the larger portion with the exhaust, and
ylelding means for operating said valves.

4. In adirect-acting engine, acylinder pro-

steam inlet and exhaust ports, a valve of two
different diameters at each port for control-
ling the entrance of a motive force to and its
exit from the cylinder, a smaller portion of
each valve communicating with the inlet and
the larger portion with the exhaust, means
for mechanically moving said valves a por-
tion of theirlength and the rest of their length
by salid motive foree

5. Inadirect-acting engine, a cylinder. plO-

“vided with ports and a valve-casing having

10

steam inlet and exhaust ports, a va,h’e of two
different diameters at each port, and springs
for operating the valves, said valves each
having its smaller pOI‘thll communicating

- with the inlet and the larger portion commu-

45

nicating with theexhaust and beingbalanced
during a portion of their operation.
6. In adirect-acting engine, a cylinder pro-

- vided with ports and a valve-casing having

50
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steam 1nlet and exhaust ports, a Valve of two-

dif

‘erent diameters at each: port, and adjust-

able means for yieldingly operating said
valves, each having its smaller portion com-
municating with the inlet and the larger por-
tion communica,ting with the exhaust. |
7. In a direct-acting engine, a cylinder pro-
vided with ports, a valve of two diameters for |
each  port, the smaller portion of-each valve

T

communicating with the inlet and the larger
portion communicating with the exhaust, and

means for operating s..fud valves. -
8. Ina direct-acting engine, a cylinder pro-—

vided with ports, a eylindrical valve for each

port, each valve being of two diameters and

‘having ports in its- perlpherv ‘which ecommu-
.meate with the.opposite ends, respectively,
of the valve, and means for 1eelproeat1n osaid

- valves over the ports so as to admit a motive

Ty Il

i

force-to and pe.rmlt its escape from the cyl-
inder.

- 9. In a direct- aetmg engine, a eyhnder pro-
vided with ports, a plston therem the rod of
which is provided with a cross- head springs
on the cross-head, a valve of two diameters

for each port, a rod connected with said

valves, and stops adjustably secured to said
valve-rod on opposite sides of and in position
to be engaged by said springs.

10. Inadirect-acting engine, a,c}hnder pro-
vided with ports, a sbea,m chesb communicat-

ing with said ports and a valve-casing having

steam inletand exhaust ports,two valves each
ot two different diametersin said chest, one for
each port, each havingitssmaller portion com-
municating with the inlet and the larger por-
tion communicating with the exhaust, and
means for operating the valves.

11. Inadirect-actingengine, acylinder pro-
vided with ports, a valve-chamber. provided
with a steam=-chest and two supplemental

steam-chests, one for each port, a valve of

two different diametersfor each supplemental
chest, each valve being provided with means

3.

6o
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for controlling the entrance of steam to and

1ts exit from the cylinder, and means for op-
erating said valves.
12. Inadirect-actingengine, acylinder pro-

vided with ports, a valve-chamber provided
with a steam-inlet, exhaust, a steam-chamber

25

and two supplemental stea,m-chests, and a

channel for establishing communication be-
tween said stea,m-ehests, the ports and the ex-
haust, a valve in each channel at each sup-
plemental chest provided with ports for com-
municating with the inlet and exhaust, yield-
ing means for”opela,tinu' the valves and bal-
ancing them during a Dortmn of their IOVe-
ment.
In testimony wheleof I affix my signatare
in presence of two witnesses.
, ROBERT TEMPLETO\T LOVE
Witnesses:
-~ JOHN W. MCCOLLY
I. L. J. HALL.
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