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(No model.)

To all whom it may concern:

Be it known that I, WrrLtam F. TorrEY, a
citizen of the United States, residing at Boston,
1n the county of Suffolk end bmte of Massa-

chusetts,have invented an Improvement in In-

dependent Velve—(reer of which the following

description, in connection with the accompa-

nying drawings, is a specification, like numer-
als on the drawings representing like parts.
This invention relates to 1ndependent valve-
gear—that is, a valve-gear which is operated
1ndepenc enth of any moving part of the ap-
paratus to which it 1is applied_and 1t can be

used for various purposes, one of which is to

control the valve of any motor in which it is
desired to operate said valve independently of
any moving part of the motor.

The embod1ment of the invention hereln
1llustrated comprises two piston-like valve
members each controlling an inlet and an ex-
haust port, and means connecting said mem-
bers whereby each gives the other the move-
ment necessary to open or close the corre-
sponding ports. The valve members operate
1in.cylinders, and the connection between them
1s such that the longitudinal movement of one
member operates to rock or give an angular
movement to the other member. The ports
are so arranged that the angular or oscillating
movement of each mem ber 1 reverses the latter.

In the operation of the device the motive

r

uld 1s admitted to one end of one cylinder
and operates to drive one of the members for-
wardJongitudinally. Thismovement,through

the connection between the member S, roehs or

oscillates the other member,and ther ebv opens
the inlet and exhaust por bs to the cylinder in

which said latter member operates, so thatsaid

member 1s driven forward. This longitudi-

nal movement of the second member r ocks or _

oscillates the first member, thereby reversing
the latter, whereby it is given a backward lon-
oltudinal movement. Thle movement in turn
rocks the second member and reverses it, so
that it is given a backward longitudinal move-
ment.

With this construction it Wlll be seen that
each member acts reciprocally on the other

and that the longitudinal movement of one op-

| erates to reverse the other

BV connecting
up the main valve of any motor to one of the

members its longitudinal movement back and

forth may be utllued for operating said main

valve.

In the drawings, Figure 1 is an elevation of
one form of my 1mproved valve-gear. . Fig.
2 1s a section substantially on the llne v P, Fw*
1, the lower portion of the figure being taken
on the line 4 b, Fig. 5, loekmw to the right.
Kig. 3 is a section on the line » v, Fig. 2, “the
lower portion of said figure being taken on
the line ¢ ¢, Fig. 5. Flﬁ‘ 4 1s a seetlon on the
line 2 2, Fw 2. Fig. 5 1s'a section on the line
@ , Fw' 3, leehm@F down and showing in dot-
ted lines the arrangement of ports. FIO‘ 6 1is
a view similar to Fw* ShOWIH(T my inven-
tion as it may be apphed in operating the

jo
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main valve of a motor; and Fig. 7 is a section

on the line 4 0, Fig. 6. Fig. 8 is a longitudi-

nal view thr onah one of the piston- hLe valve
members. Fw 91s a seetlon on the line ¢ o,

Kie. 8.

70

3 and 4 designate, respeetwe]y, the two plS— _

ton-like valve rnelnbers and 5 and 6 the cyl-
inders in which they operate. Each member
1s impelled forward and backward in its cyl-
inder by some suitable motive fluid which is
admitted at the proper times to the ends of
the cylinders and acts as a valve to control
acimission of the motive fluid to the cylinder
in which it operates. For this purpose I have
illustrated in this form of my invention each
member as having a port at each end, and
each port 1s adapted to register with an inlet
and an exhaust port alternatelv The funec-
tion of each of said portsisto connect the cor-

-responding end of the eylinder with the inlet

and exhaust ports to the cylinder alternately,
and the device is so constructed that the move-

‘ment of each member necessary to bring the
ports in said member into register with elther

the inlet or exhaust ports is derived from the
movement of the other member.

9, 9% 9°, and 9°indicate the ports in the pis-
ton- hke members 9 9* -being the ports in the
member 3 and 9 9 the ports in the mem-
ber 4. |

T7% 7°7° indicate the inlet-ports through
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which the motive fluid is admitted to the cyl-
inders, and these ports are all shown as having
communication with a common inlet 8, which
will be connected to the source of motive-fluid
supply by any suitable means. In Kig. 5,
which 1s a section on the line ¢ ¢, Fig. 3, look-
ing downwardly, T have illustrated the posi-
tion of the inlet-ports by dotted lines. The

“section in Fig. 2 is taken substantially on the
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line b 0, Fig. 5, and that in Fig. 3 on the
linece. The port Tadmits motive fluid to the
richt-hand end of the eylinder 5, Fig. 2, and
codperates with port 9, the port 7 admits
flunid to the left-hand end of said cylinder,
Figs. 2 and 4, and codperates with port 9%,
the port T " admits motive fluid to the left-hand
end of the cylinder 6, Kig. 3, and cotperates
with port 9°, and the port 7° admits motive
fiuid to the right-hand end of said cylinder 6
and codperates with port 9°.

1010*10"10%indicate the exhaust-ports from
the ends of the cyvlinders, the position of the
sald ports being shown by dotted lines In
Kig. 5. |

It will be noticed that the exhaust and inlet
ports at any end of either cylinder are out of
alinement with each other circumterentially,
so that each member 3 or £ must be turned
axially or angularly to shift any port therein
from communication with the inlet to the ex-
haust port, or vice versa. IKach member 1s
given this necessary turning or angular mo-
tion by means of the longitudinal movement
of the other member. Forthispurposelhave
arranged the two cylinders transverse or at
rightangles to each other and connect said pis-
tons by means of a rocking member 13, which
extends transversely through apertures 14 m
each of them. The walls of the apertures
which extend longitudinally of the members
are parallel, while the walls which extend
transversely are rounding or crowning, SO as
to make fulecrum-points 15, against which the
member 13 fulecrums during the longitudinal
movement of each member. With this con-
struction 1t will readily be seen that the lon-
oitudinal movement of the member 3 will rock
the member 4 and the longitudinal movement
of the member 4 will rock the member 3.

With the parts as described above and in
the positl

on shown in Fig. 3 1t will be ob-
served that the port 9° communicates with the
exaust-port 10° while the port 9" registers
withtheinlet-port7”. Motive fluid istherefore
admitted to the left-hand end of the cylinder
6 1n Fig. 3, and the member 4 i1s driven to
the right. This movement of said member
rocks or turns the member 3 angularly, and
thereby carries the port 9* out of register cir-
cumferentially with the exhaust-port 10* and
into register with the inlet-port 7" and also
carries the port 9 out of register cir cumferen-
tially with the inlet-port 7 and into register
with the exhaust-port 10. Motive fluid 1s

- the r lght.

obvious, and reverses the

port 10",

be operated.
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now admitted to the left-hand end of cylin-
der 5, Fig. 2. and the member 3 is driven to
This longitudinal movement of
the member 3 rocks the member 4, as will be
latter by carrying
the port 9° out of register with the exhaust-
port 10° and into register with the inlet-port
7¢ and the port 9" out of register with the in-
let port 7" and into register with the exhaust-
The member 4 is now driven to the
left, Fig. 3, and this movement roclks the
member 3 into the position shown 1n ¥ig. 3 5,
thereby reversing the latter. The member 3
then is moved to the left, Fig. 2, and in so
dolng reverses member 3, this operation be-
ing repeated as long as motive fluid 1s sup-
plied. The members thus act reciprocally on
each other, each member by its movement
olving to the other member the necessary
movement to reverse the latter.

It 1s to be noted that the construction of my
improved apparatus is such that the longitu-
dinal and turning movements of each member
are separate in point of time—that is, during
one interval of time one member 18 moving
longitudinally and during the next interval
it is turnine about its axis: but the turning
and longitudinal movements do not occur at
the same time; also, that the two members do
not both have at any one interval of time a
simultaneous longitudinal movement, but that
the entire longitudinal movement of one oc-
curs while the other is at rest from longitu-
dinal movement.

In order that any of the ports 9 9* 9° 9“may
not be carried out of register with the corre-
sponding inlet or exhaust ports by the longi-
tudinal movement of the corresponding mem-
ber, 1 provide the members 3 and 4 with suit-
able orooves 16, which communicate with said
ports 9 9% 9" 9°, whereby any of said ports
will not be carried out of register with the
corresponding inlet or exhaust port by the
longitudinal movement of the members 3 or
4. BV making the grooves 16 shorter than
the length of th(}, str ohe of the exhaust or in-
letmfw cut off at some point during the stroke,
depending onthe length of the grooves. W 1131
this construction it “will be understood that
there is no dead-center for the apparatus and
that by merely admitting the motive fluid to
the main inlet 8 the valve will at once start
up and will continue 1n operation so long as
the motive fluid 1s supplied.

My improved device may be applied to a
variety of uses. When constructed as In
Fios. 1 to 5, 1t can be used simply as a vi-
brator—that is, can be attached to or mounted
on any article or mechanism to which 1t 1s
desired to give a jarring or pounding move-
ment. The device may also be used as an en-
oine by simply connecting one of the piston-
like members to the device to which it is {0
In this latter capacity the de-
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vice may be used as a valve-operating mech-
anism. |

In employing the apparatus for operating
the main valve to a motor I will connect the

alve to one of the members 3 or 4 and utilize
the longitudinal movement thereof to give the
main valve its movement. Figs. 6 and 7 show
suchanapplication of my invention. 20 desige-
nates the power-cylinder and 21 apower-piston
operating therein and 22 a slide-valve which
controls the inlet and exhaust ports 23 and 24.
leading to and from said cylinder. Any suit-
able form ot connection may be employed be-
tween one of the members 3 or 4 and the main
valve 22.  Ashereinshown, said valve is pro-
vicded with parallel arms 25, between which
the central part of the member 4 is received,
sald member being reduced at its central por-
tion, so as to form shoulders 26, which en-
gage the arms 25, whereby the reciprocating
movement of the member 4 reciprocates the
valve 22. This construction permits the mem-
ber 4 to turn, but locks said member and the
valve 22 together for longitudinal movement.
The principle ot operation of the independent
valve mechanism illustrated in these figures
1s the same as that alr eacly described, althmwh
I have shown a shightly-different arr an@ement
of ports. Themotivefluidisadmitted Lhrough
the main inlet 8', and therefore fills the space
surrounding the slide-valve 22 and the space
where the two cylinders communicate with
each other. The inlet-ports 7 7 7" 7¢ lead
from this space to the various cylinders. I
have arranged the ports 99*9"9° slightly dif-

ferent tlnn in the form of invention shown in

Figs. 1 to 4, as the exhaust-ports 10 10* 10 10°
are formed in the upper side of the cylinders.
In other respects. however, the invention is
similar to that already described. Instead of
this arrangement of exhaust-ports I may con-
nect the ports to the main exhaust-port 24 by
suitable passage-ways, if desired. When ap-
plied 1n this way, the main valve 22 of the
motor 1s operated entirely independent from
the piston.
pecially applicable in pneumatic hammers cmd
similar instruments.

Various changes in the construction of the
device may be made without departing from
the invention expressed in the appended
claims.

Having described my invention, what I

claim, and desire to secure by Letters Patent,
18—

1. Inavalve mechanism, twoeylinders each
having an inlet and an exhaust port, a piston-
like valve member operating 1n each eylinder,
and a pin extending transversely through both
members whereby the longitudinal movement
of one turns the other angularly and thus
opens and closes certain of the ports.

2. Inavalvemechanism, two cylinders each
having an inlet and an exhaust port, a piston-

A construction of this sort is es-

q

and exhaust of motive

like valve member operating in each cylinder
and controlling
therewith, and a pin extending transversely
through both of said members and connecting
them so that the longitudinal movement of
one turns the other angularly and thus oper-

ates to open or close 13116 ports controlled b;r
the latter member.

3. In a valve mechanism, two cylinders ex-

tending transversely to each other and each

having an inlet and an exhaust port, a piston-
like valve member operating in each cylinder
and controlling the ports communicating with
saicl cylinder, and a pin extending transversely
throngh both members and having a rocking

engagement with each member whereby the

longitudinal movement of one turns the other
anﬁ‘ularly and thus opens and closes the ports
corresponding to the latter member.

4. In a valve mechanism, two piston-like
members each moving transversely to the
other, means connecting said members where-
by the longitudinal movement of one turns
the other angularly, inlet and exhaust ports
so arranged as to be controlled by the angu-
lar movement of the members, a power- csrl—
inder, and a main valve Operated by one of
sald members and controlling the admission
uld to said eylinder.

5. In a device of the class described, two
piston-like valve members, an inlet and an

exhaust port controlled by each member,
means connecting said members whereby each
gives the other the movemenht necessary to
open and close the ports controlled by said
members, a power-cylinder, and a valve op-
erated bV one of sald members and control-

L

md to said power-cylinder.
6. In a device of the class described, two
cylinders each having an inlet and an exhaust

port, a piston-like valve member in each cyl-

incder, said members being capable of both a
longitudinal and an angular movement and
each having a port which 1s brought into com-
munication with the inlet or exhaust port of
the corresponding cylinder by an angular

movement of said member, and a pin extend-

ing transversely through -both said members
anc connecting them so that the longitudinal
movement of one causes an angular move-
ment of the other.

In a valve mechanism, two cylinders
each having an inlet and an exhaust port at
each end, a piston-like valve member operat-

ing in each cylinder and having a port at each

end, and a pin extending tranwersely through

| both of said members and havmcr q rockmﬁ'

engagement with each whereby the movement
of each reverses the other.

8. In an apparatus of the class deseribed,
two cylinders each having an inlet and an ex-
haust port at each end, a piston-like valve
member operating in each cylinder and hav-

. &3

the ports communicating

ling the admission and exhaust of motive
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ing a port at each end, and means connecting
said member s wher ebgr the longitudinal move-
ment of each operates to turn the other ANY11-
larly and thereby reverse the latter, the ports
being so placed that the turning ‘md long1tu-
dmal movements of each member are separate
in point of time.

9. In a device of the class described, two
cylinders each having an inlet and an exhaust |
port at 1ts side near ea(,h end, a piston-like
valve member operating in each cylinder,
each member having a port in its side to reg-
1ster with the portsin the cylinder, and means
connecting said members whereby the longi-

latter,

773,302

tudinal movement of each operates to turn
the other ang ularly and thereby 1evel ses the
the ports in the cylinders being so
placed that the turning and lon gitudimal move-
ments of each member are separate in point
of time.

Intestimony whereof I havesigned my name
- to this specification in the presence of two
subseribing witnesses.

WILLIAM 14

TORREY.

Witnesses:
Lous C. SvrTh,
Geo. W. GREGORY.
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