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SPECIFICATION forming part of Letters Patent No. 661,686, dated November 13, 1900.
Application filed March 22,1900, Serial No. 9,678, (No model.)

To all whom it may concern: auxiliary valve upon which such compressed 5o
Be it known that we, ALBERT BALL and | air acts, such a means being set forth in Pat-
THOMAS OFFICER, residents of Claremont, in | ent No. 603,358, granted to the Sullivan Ma-
the countyof Sullivan and State of New Hamp- | chinery Company May 3, 1898, as assignee
5 shire, have invented a new and useful Im- | of Albert Ball. In Patents Nos. 615,234 and

provement in Kngines for Rock-Drills; and | 615,236, granted to the Sullivan Machinery 53
we do hereby declare the following tobe a full, | Company December 6, 1898, on applications
clear, and exact description thereof. filed by us are set forth other means for regu-
Ourinvention relates to direct-acting Auid- | lating and governing the operation of pistons

1o pressureengines—such, for example, as those | of engines of the type to which our present
employed for operating drills or other recip- | invention pertains, and reference may be had 60
rocating tools; and has for its object to pro- | to the said patents for detailed description of
vide a simple and efficient means for so gov- | such parts of the engine as are not specifie-
erning the speed of travel of the piston when -| ally described herein. ‘

15 the tool is doing no work as to avoid injury | In an application filed of even date here-
to the engine and discomfort to the user of | with we have set forth and claimed agovern- 65
the same, such means being readily applied | ing means in which live fluid at approxi-
to engines of the construction heretofore used | mately the normal working pressure is util-
without any material reorganization of the | ized for actuating a governing-valve to throt-

20 mechanism. tle the supply of air to the main cylinder of

The type of engine to which our present | the engine when the main piston exceeds its 7o
invention is applicable embodies a fluid-pres- | normal stroke. Our present invention also
sure-actuated device for operating the main | contemplates the employment of agoverning-
valve which controls the admission of air to | valve operated by live fluid at ap proximately

25 and the exhaust of air from the main cylin- | the normal working pressure; but instead of
der. throttling the supply of air to the main eyl- 75

Our invention consists in a means for so | inder we propose to throtsle the supply of air
controlling the fluid-pressure applied to the | to, or the exhaust from, the e¢ylinder in which
device for actuating the main valve as to | the actuating-piston for the main valve op-

30 regulate the supply of live fluid to the main | erates, thus retarding the movement of such
cylinder, and thus prevent the engine from | mnain valve, and consequently retarding the 8c
racing when it is doing no useful work. The | movement of the main piston.
means employed for regulating the fluid-pres- Our invention is illustrated in the accom-
sure applied to the device for operating the | panying drawings, in which—

35 main valve is preferably actuated by live Figure 1 is a vertical longitudinal section
fluid at approximately the normal working | of an engine provided with one form of our 8
pressure. invention. Iig. 2 is a rear end elevation of

The fluid employed for operating engines | the engine, the outer cap-plate being removed
in accordance with our present invention may | in order to show the reversing-valve mechan-

40 be either steam, air, or other gas under pres- | ism, the main valve, its operating device, and
sure; but for convenience of description we | the casing for said parts being also removed. go
shall designate the operating fluid as ‘“‘air,” | Fig. 3 is an end elevation similar to Fig. 2,
since that is the agent most generally em- | but showing the casing for the main valve
ployed in engines of this general character. | and its operating device in position and em-

45 _ It has been proposed prior to our present | bodying a modified construction. Fig. 4is a
invention to automatically govern the speed | vertical longitudinal section of the rear end g5
of the main operating-pistons of direct-act- | of an engine embodying the form of our in-
ing engines by means of the air compressed | vention shown in Fig. 3. Fig. 5 comprises a
in front of the piston in connection with an | rear and a side elevation of the reversing-
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construction,
with a plmon 5, which operates a 1evelsm(r<
valve 6 by means of arack 7 on the upper |
edge thereof, this pinion and valve being lo-:

2 661,686

valve, embodying the construction shown in’
Figs. 3and 4. Fig. 6 embodies a plan view
and a front elevation of a valve- plate that co-
operates with the reversing-valve shown in
Fig. 5. Tig. 7 is a view, partially in end ele-
vatlou and partially in Seemon of an engine
provided with a further modlﬁca'ﬂon of our
invention; and Fig. 8 is a side elevation of

the rear pornon of the engine shown in Fig. 7.
Referringnow par t,lcula.rly toFigs. 1 and 2

the enfrlne comprises the fo]lowmfr parts ,
which are substantially the same, except as'
will bespecifically pointed out, as thoseshown

and described in our Patent No. 615,236,

hereinbefore referred to: ‘The main cylinder:

1 of the engine contains a reciprocating pis-

ton 2, from which projects a piston rod or:
stem 3, to the outer end of which is attached.
the drill or other tool which is operated by:
The rifle-bar 4, of the usual:

the engine.
is provided at its outer end:

eated in a chamber 8, formed by a cap 9,

bolted to the rearend plate 10 of the cy’]inder’
1. The rotation or partial rotation of the;

rifle-bar 4 is effected by means of anutin the

piston 2 asthe piston is moved back and forth
in the cylinder, as is usual in engines of this.

character. Theliveair for operating the pis-
ton is admitted to an air-chest 11 through a
port 12 and from the air-chest 11 through a
port or passage 13 tothe front end of the cylin-
der, a spring-actuated valve 14 being so lo-
cated in this passage as to be raised by the air
admitted through the port orpassage 13, but
preventing the return of air through that
passage, and thus insuring the formation of
a compressed-air cushion for the piston at
the front end of the eylinder. Adinission of

* live air from the air-chest 11 to the rear end

45

of the cylinder is through ports 15 and 16, |

and the exhaust from the front end isthrough
ports 17 and 18 and the main exhaust-port 19
and from the rear end of the cylinder through
the ports 20 ‘and 21 and the main exhaust-
port 19. The valve 22 for controlling the ad-
mission and exhaust is connected to and op-
erated by a differential piston device 23, the
end 23* of which operates in a cylinder 24,
formed at one end of the air-chest 11, and
the smaller end 23° of which operates in a

" cylinder 25, formed in the other end of the
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valve-chest 11. The chamber 8 receives live

air from the chest 11 through a passage 26,:

and air is supplied to the cylinder 24 from
the chamber 8 through a passage 27. The
exhaust from the cylinder 24 is through a
passage 28, a bridging-groove in the revéers-
ing- -valve 6, and an exhaust-passage 29, open-
ing to the atmospher'e The plate 30 pro-
v1ded with a pors 31 and a longitudinal groove
32, communicating therewwh is the same in
construction and operation as the correspond-
ing device shown in our Patent No. 615,236,

and the same means for setting the plate in

‘Figs. 1 and 2.

order to regulate the normal stroke of the
main piston may be employed, such means
being indicated at 33 in Fig. 1 and shown
in part in Fig. 2. All of the parts thus far
described are constructed and arranged to
operate in the manner set forth in the pat-
ent just mentioned, and their operation need
not, therefore, be here described. In order
to govern the speed of the main piston when
the tool operated thereby is doing no work,
we propose to regulate the speed of the dou-
ble piston 23 by the following means: A
plug-valve 34, preferably having a conical or
frusto-eonieal inner end, as indicated in the
drawings, is-located in such position as to be
projected into the exhaust-passage 29 and
thus throttle the exhaust from the eylinder
24, whereby the return of the piston 23 to the
reverse position to that which it oceupies in
Fig. 1 of the drawings wiil be retarded. This
valve 34 is actuated by live.fluid introduced

‘behind it through the passage 35, the open-

ing between which and the chamber 8 is un-
covered by the reversing-valve 6 when the

‘latter is moved to a point beyond the normal

limit of its movement by reason of a stroke

‘of the main piston beyond its normal.

Referring now to Figs. 3, 4, 5, and 6, the
several parts of the engine, except as herein-
after speelﬁed are the same as in those illus-
trated in Figs. 1 and'2, and the deseription
of the duplie-ate parts heretofore given may
be read in connection with these figures. In-
stead of employing a differential piston de-
vice for operating the main valve 22 we here

employadouble piston 86, the ends 36* and 36°

of which are of the same diameter, as are also,
of course, the corresponding cylinders 37 and
38. A passage 39 extends from ths ¢ylinder
37 to the chamber 8, and a similar passage 40
extends from the cyhnder' 38to the chambers8,
the former opening into the chamber through
a port 39* and the latter through a similar port
40*. The passages 26 and 28-are the same in
location and funection as the parts designated
by the same reference-numerals in conneec-
tion with the figures already described. For
the purpose of eontrolhnv the application of
fluid-pressure to the piston 86 we provide a
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réversing-valve 6%, that has on its upper edge -

a rack 7* for codperation with the pinion 5 on
the end of the rifle-bar 4 in the same manner
as in the construetion previously described;
but this valve 6* has no bridging-groove for
the ports, as in the construction shown in
The slide-plate 41, employed
in connectlon with the reversing- valve 6%, is
provided at its respective ends on one mde
with sboulders or lugs 41* and 41° and in the

‘side opposite these lugs with a bridging

groove or recess 42. As'the reversing-valve
is moved in the one direction or the other by
the pinion 5 it strikes against the correspond-

-ing ‘lug on the slide- plate 41 and moves the

sald plate 50 as to admit live air to the cor-
responding eylinder 37 or 38, as the case may
be, through the cor respondm«r port 39* or 40*
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in the passage 39 or 40, at the same time
closing the other of these ports. When the
plate 41 is moved so as to close the port 392,
it pats the passage 28 in communication with
the exhaust-passage 29, and thus exhausts
the eylinder 37 and permits the live air ad-
mitted to eylinder 38 through port 40* and
passage 40 to move the piston to its rearward
position.

In order to retard the movement of the
main piston when its stroke exceeds the nor-
mal, we provide a differential valve 43 for
partially closing either the passage 39 or the
passage 40, the valve being shown in Figs. 3

and 4 as located so as to throttle the air in:

the passage 40. This valve is of the differ-
ential type, because the pressure actuating it
to effect the throttling of the air-supply to
the cylinder 37 or the eylinder 38, as the case
may be, is substantially the same as that
which it throttles. This pressure of live air
is applied to the rear of the valve through a
passage 44, the end of this passage which
opens .into the chamber 8 being uncovered
by the reversing-valve when the latter moves
to a greater than the normal distance, as is
indicatedin Fig.3. The utilization of thisform
of the invention may be made in connection
with either of the live-air passages 39 and 40,
as has already been stated, or it may be em-
ployed in connection with both of them if de-
sired, though its utilization with one of the
said passages only will probably be all that
is required in any case.

Referring now to Figs. 7 and 8, the valves,
ports, and passages are the same as those
showninFigs.1and2,exceptthatadifferential
valve 45 is employed in connection with the
passage 28, leading from the c¢ylinder 24 to the
reversing-valve 6. The passage 46, leadingto
the space behind the valve 45, is in communi-
cation atitsotherend with the chamber 8 when
the valve 6 moves an abnormal distance, so as
to uncoversuch opening. The throttling ac-
tion in this case is substantially the same as
thatin the constructionshownin Figs. 1and 2,
exceptthatittakes place between the eylinder
and the reversing-valve, whereas in the con-
struction first described the throttling takes
placeinthe passage 29,leading from the valve
6 to the atmosphere. In each of the modifi-
cations described a small opening 47 is pref-
erably provided from the chamber in which
the throttling-valve is located to the atmos-
phere, in order that when the supply of live air
to such chamber is cut off the air previously
introduced therein to actuate the valve may
exhaust therefrom and permit the return of
thethrottling-valve toitsinoperative position.

The form and location of the parts utilized

in practicing ounr invention may be varied
from what is specifically shown and described
without departing from our invention, and
we therefore desire it to be understood that
the invention is not limited in these respects
except in so far as limitations are specifically
embodied in the claims.

What we claim as our invention, and desire
to secure by Letters Patent, is—

1. Inadirect-acting, fluid-pressure engine,
the combination with aeylinder provided with
inlet and exhaust ports, of a main valve for
controlling the same, a piston working in said
cylinder, a fluid-pressure-actuated device for
operating said main valve, a controller for
said fluid-pressure-actuated device and means
for rendering said controller active when the
piston exceeds its normal stroke.

2. Inadirect-acting, fluid-pressure engine,
a cylinder provided with inlet and exhaust
ports, of a main valve for controlling the
same, & main piston working in said eylinder,
an auvxiliary piston for operating said main
valve, means for applying fluid-pressure to
said auxiliary piston, a controller for said
auxiliary piston and means for actuating said
controller when the main piston exceeds its
normal stroke. .

3. Inadirect-acting, fluid-pressure engine,
the combination withacylinder provided with
inlet and exhaust ports, of a main valve for
controlling the same, a main piston working
in said cylinder, an auxiliary cylinder having
inlet and exhaust ports and a piston in said
auxiliary cylinder for operating the main
valve, means operated by the main piston for
controlling the inlet and exhaust ports of said
auxiliary cylinder and means for partially
closing one of said ports when the main piston
exceeds its normal stroke.

4. Tn a direct-acting, fluid-pressure engine,
the combination with a eylinder provided with
inlet and exhaust ports, of a main valve, a
main piston working in said e¢ylinder, an aux-
iliary eylinder having inlet and exhaust ports
and a piston in said auxiliary cylinder for op-
erating the main valve, a governing-valve for
said auxiliary piston and a reversing-valve
and ports and passages for effecting the oper-
ation of the governing-valve when the main
piston exceeds its normal stroke.

In testimony whereof we, the said ALBERT
BALL and THOMAS OFFICER, have hereunto
set our hands.

ALBERT BALL. -
THOMAS OFFICER.

Witnesses:
FraNk A. BALy,
Joax H. CossITrT, -
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