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No. 777,914.

UNITED STATES

Patented December 20, 1904,

PATENT OFFICE.

- THOMAS OFFICER, OI‘ CLAREMONT, NEW HA\/IPSHIRE ASSIGNOR TO SUL-

LIVAN MACHINERY COMPANY, OF CLARE\IO\TT NEW HAMPSHIRL A
CORPORATION OF NEW HAMPSHIRE

SPECIFICATION forming part of Letters Patent No. 777,914, dated December 20, 1904.
Application filed April 13,1904, Serial No. 202,976, |

To all whom 1t may concern:

Be it known that 1, TrHomAas OPFIODR a citi-
zen of the United Stetes residing at Clare-
mont, in the county of bulhv‘m and State of
New Hampshire, have invented an Improve-
ment 1n Kngines, of which the following de-
‘seription, In connection with the accompany-

Ing drawings, 1s a specification, like letters on
the drewmwe representing like parts.

My imrenticn consists in improvements in

direct-acting engines, being more particularly,

though not e*{cluswely, concerned with the
governing or control of engines employed in

~ connection w1th1empr'ccetmﬁ tools upon rock
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~ary to cushion the blow of the piston by com-

30

35

40

or coal cutting machines. During the opera-
tion of this class of machines fr equent occa-
sions arise where, with the engine in opera-
tion, the tool fails to strike thc work, aswhen
the m%chme 1S undergoing adjustment or be-
ing shifted onthe runner —bmrd and it becomes
desweble to make suitable provision both for
cushioning the blow of the r eciprocating parts
and for opposing the resultant Increase in
speed which follows from the tool missing its
work in the manner described. Tt is custom-

pressing the air in the head or tool end of the
cylinder, and United States Patent issued to
Ball, No. 603,358, dated May 3, 1898.discloses a
means for regulating the movement of the pis-
ton when the machine i is running, but not doing
work. o |

- This patent specifically discloses an auxil-
lary valve ccntm l1ing the admission of air or
other working fluid to one end of the engine-
cylinder, c;uch valve being controlled bv the
compressed or (31181110111110‘ alr at the head end
of the eylinder, so that the effect of the com-
pression of that air resulting from the move-
ment of the machine without opposition is to
enforce the seating of the auxiliary valve and
the interruption of the incoming working fl uicl
to the cylinder, thereby to control the speed
of the engine and prevent the racing which
would otherwise follow. The clcemcr of the
auxiliary valve in the specific embodiment dis-
closed depends upon the preponderating effect
over the upwar dly-acmnﬂ ﬂmd—suppr pres-

‘scope will be more particul

- sure of a downwardly-acting pressure varying

with the pressure of the air in the head end

of the cylinder combined with the further op-

posing pressure exerted by a spiral spring.
This system of regulation has been found to
work satisfactor 113? where the pressure, of the
working fluid supplied to the cylinder under-
goes no substantial variation. Where there
are material variations in the pressure of the
fluid supplied, which is the case in mine and
tunnel work, where the machines are usually
run under compressed air in connection with
numerous other devices supplied from the
same source or sources, the closing movement
of the auxiliary valve, eee1eted as 1t 1s, bV the
substantially consfant pressure of the spring
1s later at high than at relatively low plee-
sures. This results in oreat irregularity of
the governing action of the valve,the machine
under conditions of no work r unning at much
ogreater speeds under high pressures than un-
der low pressures. My invention provides a
system of control for this class of engines
whereby this difficulty heretofore expemenced
1s overcomeand a uniform speed is maintained
by the engine when the tool is reciprocating
freely irrespective ct variations 1n the sup-
plied pressure.

My invention will be best understood by
the following description when taken in con-
nection with the accompanying illustration of
one specitic embodiment thereof, while its

arly pcm ed out

i the appended claims.
In the drawings, Figure 11s a sectional view
of the front part of the cylinder and air-chest

| of a direct-acting compressed-air engine to

which one form of my invention is applied.
Hig. 2 1s an enlarged detail in section of thc
all mhel y gover an-mlve shown 1n Fig. 1,
together Wlth 1ts holder or bonnet. FIO’ 3 1S
a, pl‘m view ot the valve and holder shcwn In
Fig. 2. Tig. 4 is an enlarged detail in section

of a modified form of governing-valve.
Referring to the drawings, ¢ represents the
cylinder, & the piston, and ¢ > the cylinder-head,
of a dlrect-actmcr compressed-air engine hav-
| Ing the piston- _rod d, the opposite end of which

5O

55

60

05

70

75

30

Qo

95




10

20

30

35

40

m

may be assumed to carry the reciprocating
cutter-bar of a coal-cutting machine, although
1t 1s to be nnderstood that my invention 1s not
limited to any particular type of machine or en-
oine and that while 1 have referred to the en-
oine as operated by compressed air the same
may be driven by any fluid under pressure.
During the operation of the engine air 1s ad-
mltted from the air-chamber ¢ to the front or
head end of the cylinder through the admis-

sion-passage f leading thereto, this serving to

cause backward movement of the piston 0, at
the close of which the air is exhausted through
the exhaust-port ¢, a suitable and usual valve
/. being shown in the air-chest to control the
admission and exhaust ports in the customary
manner. On its passage from the air-chest to
the cylinder the incoming air is obliged to
pass through a port ¢ in the admission-passage
., controlled by the check-valve 7, slidably
mounted in the holder or bonnet %, the latter
being screwed i1nto the walls of the engine-
cylinder. A tendency to upward or opening
movement of the check-valve 7 1s caused by
the pressure of the incoming air on 1ts pas-
sage from the air-chest to the cylinder, such
pressure acting against the area ot the valve-
face exposed by the port 2. In order to op-
pose the opening of the check-valve and to
force the same against its seat when the tool
misses its work, there 1s provided 1n the valve-
holder an air-governing chamber /, connected
with the cylinder side of the check-valve by
the downwardly-extending longitudinal pas-
sage 7 and the connecting cross-passage 7,
through the medium of which the chamber /
is at all times in communication with the air
in the cylinder, and the air therein tends to as-
sume the pressure of the air in the cylinder.
To further assist in closing the valve 7 under
the conditionsstated, the end of the valve-stem
1s exposed to the pressure in the differential

- chamber o In the crown of the valve-holder.

This chamber is connected by the passage
45 » with the air-chest ¢ and 1s therefore main-
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tained at a pressure varying with the pres-
sure in the inlet-passage 7 and substantially
equal to the latter. The pressure within the
chamber therefore assists in closing the valve
and counterbalances a portion of the pressure,
acting to open the same in the passage /. By
making the exposed end of the valve-stem in
chamber o of lesser cross-sectional area than
the port »n the opening effect of the pressure
in the passage 7 when air is admitted there-
to exceeds somewhat the closing effect upon
the valve of the pressure in the differential
chamber o, even when the valve 1s upon its
seat and exposecd only to the opening pres-
sure acting upon a valve area equal to the area
of the port. During the operation of the en-

oine and while the machine i1s meeting with
the opposition incidental to its work there i1s
no compression of the air at the head end of
65 cylinder, and the pressure in the governing-

777,914

chamber / before the opening of the valve be-
ing less than that of the incoming air in the
passage f there 1s little resistance to the pas-
sage of the high-pressure air through the anx-
iliary valve and into the cylinder to effect the
return movement of the piston. When re-
sistance to the tool 1s withdrawn, as by the
latter missing the work, the blow 1s cush-
ioned by the air 1n the front end of the cylin-
der, causing the inward rush of the then
highly - compressed air into the governing-
chamber / through the passages 7 and 7,

raising the pressure therein and so over bal-
ancing the normal excess opening effort of
the incoming air over the downward effort

due to the air in the differential chamber as
to maintain the auxiliary valve closed and
prevent the admission of the propelling fluid
to the cylinder until the piston has traveled
backwardly sufficiently far to reduce the cyl-
inder-pressure below the pressure 1n the ad-

‘mission-passage f, and to thus reduce the

pressure in the governing-chamber / to the
point where 1t 1s no longer sufficient to main-
tain the valve closed. The differential cham-
ber ¢ supplies a large factor of the effort
tending to close or maintain closed the aux-
iliary valve, the pressure in this chamber be-
ing subject to variations similar to the varia-
tions of the supplied pressure. This factor
therefore varies with the valve-opening effort
due to the pressure in passage f, thus tend-
ing to maintain a uniform action of the valve
1rrespective of variationsinsupplied pressure.
1t will be obvious that after compression ot
the cylinder-air by the piston the auxiliary
valve cannot open until the pressure in the
governing - chamber falls to an amount less
than the difference between the opening effort
due to the incoming air and the closing effort
due to the pressure 1n the differ entml cham-
ber. In the prior constructions the closing
effort being effected partly by aspiral spring
this dlfference was subjeet to very wide vari-
ations on ordinary changes in supplied pres-
sure, and the time of opening the auxiliary
valve was therefore also subject to wide va-~
riations Through the use of my invention
the difference between the opening and the

closing efforts due to the two similarly-vary-

ing pressures undergoes or may be made by
appropriate design to undergo for all prac-
tical purposes very slight variations, so that
the action of the valve and the consequent re-
duced speed of the engine is substantially in-
dependent of variations in the supplied pres-
sure.

The passage leading to the governor-cham-

ber / from the longitudinal passage . 1s pret-
erably somewhat reduced in order to retard
the passage of air and prolong somewhat the
perlod of high pressure in the governing-
chamber after the drop of pressure in the en-
oine-cylinder, the actual size of the reduced
connecting-passages being, of course, select-
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ed according to the speed which 1t 1s desired
to give the piston & when operating as de-
seribed.  Thus in practice the speed of the
machine may be reduced, for example, from
a normal speed of two hundred strokes per
minute to a speed of sixty strokes per minute
under conditions of no tool resistance, and
this reduction may be widely varied by vary-
ing the area of the passage connecting the
coverning - chamber ¢ with the engine-cyl-

1nder.

Through the use of the herein-described
embodlment of my invention the reduced speed
of the machine is substantially constant un-
der all conditions of pressure-supply, varia-
tions in the latter causing no material differ-
ence, as heretofore, in the operation of the
regulator, and consequently no material va-
riation in the reduced speed of the engine.

In Fig. 4 I have shown a modified form of
O‘ORTE’:I‘I]II]O*VEL]VB the governor-valve ¢ there-
in being separate from the differential valye
7, the latter, however, being provided with a
stem s, contacting and engaging with the
valve ¢ to assist in closing the same. The
oovernor-chamber Z in the modified form of
valve is connected with the cross- passage u
by means of the regulating-port », the size of
which will be selected accordmg to the desired
speed of the engine. The differential valve »
1s provided with a flange 2w to prevent the
withdrawal of the same excepting throughan
opening 1in the top of the bonnet, which is
closed by means of the screw-plug .

It is to be understood that the specific em-
bodimentof my invention herein shown is sub-
mitted wholly for illustrative purposes and
that my Invention is not to be limited to the
detalls of construction or the form or arrange-
ment of parts herein shown, but that the same
may be modified within wn:le limits w1thout
departmo from the spirit thereof.

I ciaim— |

1. Inadirect-acting engine the combination
with a cylinder havinginlet and exhaust ports,
of a main valve controlling the same, a piston

- working in said cylinder, an auxiliary valve

located so as to control the inflowing fluid to
the front end of said cylinder, means for reg-
ulating the movement of said auxiliary valve
by the cushioned fluid and means for render-
ing the action of the valve substantially inde-
pendent of variations in the pressure of the
supplied fivid.

9. Inadirect-acting engine the combination
with a cylinder and piston of governing means
responsive to the pressure of the fluid in the
cylinder for controlling the inflowing fluid,
and means for rendering the action of said
oOVerning means Substantlally independent of
variations 1n the pressure of the supplied fluid.

3. In adirect-acting engine the combination

withacylinder and piston of governing means

for controlling the inflowing fluid, means for

]

“dependent of variationsin the pressu

the fluid within the eylinder, and means to
render said governing means substantially in-
re of the

supplied fluid.

4. Inanapparatusof the class deser 1bed the
combination with an engine-cylinder, piston
and a reciprocating tool-carrving piston-rod,
of governing means for controlling the inflow-
ing fluid, means for causing the same to act
when the tool misses 1ts work ancd means for
rendering the action of said governing means
substantially independent of-variations in the
pressure of the supplied fluid. -

5. In an apparatusof the classdescribed the
combination of an engine-cylinder, piston and
reciprocating tool -carrying piston-rod, of
means for controlling the admission and ex-
haust of fluid to and from the c¢ylinder during

the normal operation of the engine, additional
means controlled by the tool missing its work

for further controlling the inflowing fluid,
and means for rendering said additional reg-
ulating means substantially independent ot
variationsin the pressure of the supplied flud.

6. Inadirect-acting engine the combination
of an engine-cylinder and piston, means for
normally controlling the admission to and ex-
haust from the cvlmdel ;additional means con-
trolled by the compressed fluid in the cylin-
der for controlling the inflowing fuid, and
means for applying to said additional con-
trolling means oppositely-acting and simi-
larly-varying pressures.

7. Inadirect-acting engine the combination
of a cylinder having inlet and exhaust ports
of a main valve controlling the same, a piston
working in said cylinder, an auxiliary valve
so located as to control the inflowing fluid,
means for exerting an opening pressure upon
sald valve wvarying proportionately to the
pressure of the incoming fluid, and meansact-
ing to close said valve with pressures varying

reSpectwely according to the pressure of the.

Incoming fluid and the pressure of the fluid
within the cylinder.

8. Inadirect-actingengine the combination
of a cylinder having inlet and exhaust ports
of a maln valve controlling the same, a piston
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working in said cylinder, an fumharv valve

located. so as to control the inflowing fluid,
said valve being controlled by a ﬂmd cham-
ber connecting with the cylinder and
Huid-chamber connecting with the
ply.

9. Ina dlrect acting engine the combination
with a cylinder and piston of a check-valve
controlling the inlet-port of said eylinder,said
valve having surfaces exposed to two oppos-
ing, similarly-varying pressures.

10. In a direct-acting engine the combina-
tion with a cylinder and piston working there-
in of a check-valve controlling the inlet-port
of sald cylinder, the opposite walls of said
valve being exposed in part to the pressure
of a chamber connecting with the cylinder

fiaid-sup-
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and in part to a pressure varying with the
pressure of the incoming fluid.

11. The combination with an engine of a
check-valve controlling the inlet-port of the
engine-cylinder, the opposite walls of said
valve being exposed in part to the pressure
of a chamber connecting with the engine-cyl-
inder and in part to a pressure varying with

the pressure of the incoming fluid.

12. T'he combination with an engine of a
check-valve controlling the inlet-port of the
engine-cylinder, said valve being provided at
1ts back with a chamber connecting there-
through with the cylinder side of the inlet-

port, a portion of the walls of said valve be-
ing exposed to the pressure within said cham-
ber, and a second chamber behind said valve
to the pressure within which also a portion

of the valve-walls is exposed, said second
- chamber connecting with the fluid-supply
chest of said engine.

In testimony whereotf I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

THOMAS OFFICER.
Witnesses: |

K. H. FosTER,
P. B. CoLxonx.
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