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(No model,)

- To afZZ whom tt may COTCETTL:

Be it known that we, THOMAS OFFICE}R .:md-.

HeNRY H. MERCER, residents of Claremont,

in the county of Sullwan and State of New
Hampshire, have invented a new and usefal.

Improvement-in Engines; and we do hereby

declare the followmg t0 be a full GIGELI (bllii'.

- exact description thereof.

I0

Our invention relates to dlrect ﬂmd pres- =
sure engines—such, for msta,nee as are used
for operatmﬂ' drills or-other reelprocabnw:
tools, although the invention is apphea,ble to |

- any. type of dlrecb acting engine.
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of the main pl‘%t{)ll

The invention relates to that type of dlrect-_
acting engines wherein the main valve isop- |
erated by fluid-pressure, preferably by live:
- fluid at apprommal}ely the nomnal workmw_

| | convenience, and said terms will be under-
I-stood to indicate only the relative and not

pressure. -
One of the objects of our mvenmon is to

provide improved means for operating the

main valve; and to this end it consists in'pro-

viding a differential piston for operating the
valve, which differentisl piston is continually |
| -bub,]eebed on its smaller area to live-fluid
pressure, and providing means for alternately
admitting similar fluid-pressure and exhaust- |

The

ing it from the other area of said piston. -
means for performing this latter funchn is
preferably a valve which is actu ated bv a, tml
rod on the main piston. R -

A further object of our mvenblon is to pro-

vide adjustable buffers for limising the travel

of the main valve, so as to reﬂ‘ulcblse the stroke
Qne of these buffersis un-
der the control of the operator of the machine
and is arranged to throttle the exhaust, SO a3

- to check the speed of the main. piston.

40

Further objects of our inventionare to im-:
prove engines of this type In detfuls of eon-'_

Sbmctlon as will hereinafter appear.

In the accompanying drawings, Figure 1 13
a front view of the euwme-cvlmder pa,r'tly in:

section. to better %how the‘ main-valve bufiers
and piston. Flg is a side view of the
same, partly in sectlon - Fig. 3 15 a trans-

‘verse section through the reversing-valve and

upper steam-chest; and Fig. 4 isa similar 38C-

‘tion throagh the m’aiu-valve chest and maln
eylinder, the valve and piston being omitted.

| . The engine embodying our invention may

be operated by either steam, air, or other gas
under pressure; but for convenience of de-

seriptiod we -shall designate the operating-
“fluid as ‘‘steam,’’ that bemﬂ' the agent pref-

535

erably employed 1in -this engine; bub it will

‘be understood that the mvenmon is not 11111-

ited to steam-engines.
Our invention has been. showu in the dra.w-

ings a8 applied to an ‘engine used on stone
-drilling and- channeling machines in which
the cylinder is placed in a vertical . position;.
| bat this is merely illustrative, and the inven-

tion is not limited thereto. In the following
descrmblon however, terms are used Wthh

“refer to the vertical armnﬂrement of the cyl-
_inder, this being done merely as a matter of

]

the absolute positions of the parts, as the en-
o¢ine may be placed in a houzonbal or any

"j obher position, if desired.

50

60
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In the drawings the main-cylinder body s

sho wnatl,and 1b isprovided on opposite sides

with the -:ruldes 2, which move up and down
in the grooves of the standard in drilling or

channeling machines,as will bereadily under-

75

stood. - The eylinder-body is provided with

a vertical opening or hole 3, which is adapted
to receive the feed-nutin which works the or-
dinary feed-screw of a well-known type of
stone-drilling machine and will be under-
stood wmhoub further desecription..

in place.
cylinder is shown at 5, said head being pro-

vided with a recess 6 for an ordinary stuff-
‘ing-box and having the piston-rod 7 project- -

ing through an opening therein. This pis-

_13011 -rod i3 Tormed integrally with orsuitably
secured to the main piston 8, and said piston
in tarn has attached thereto, preferably by
being forged thereon, the tail- rod 9, which
projects upwa,rdly through the-upper cylin-

der-head 10 and into a chamber11, formed in
‘an extension-head 12.

Tha heads 5and 10

are secured to the body of the eylinder by
means of the bolts 13, said bolts extending
throuﬂ'h the holes 14 in the eylmdér body

8_0--, ,

At 418
‘shown the set-screw for holding the feed-nut -
‘A portion of the lower-head of the

90, -
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The parts so far described, except for the tail-

rod 9 and extension-head 12, are or may be of
the usnal construction, and further deserip-
tion 1S not necessary.

On one side of the eylinder-body and casb
with it is the valve chamber or chest 16, in
whichis located the main valve 17. The valve-
chamber 16 has communicating therewith,
preferably about atits vertical middle, thein-
let-port 18, and just above and below this in-
let-port the said valve-chamber communi-
cates, by means of the ports 19 and 20, with
the upper and lower ends of the cylinder.
Above and below these ports 19 and 20 the
valve-chamber 16 communiecates, by means of
the ports 21 and 22, with the exhaust-port 23,
which extends through the casting of the cyl-
inder-body and may be connected, as at 24,
with any convenient exhaust-pipe. Themain
valve 17 is provided with the pistons or disks
25 and 26, which are connected by the neck
27, these pistons or disks fitting snugly in the
valve-chamber and closing the different ports
by passing beyond the same, as will be readily
understood. In Fig. 1 the main valve 17 1s
in such position that the steam or other fluid
from the inlet-port 18 will pass through the
port 20 to the lower end of the cylinder, wiile
the upper port 19 is opened to the exhaust-
port 21. When said valve is moved upward
to its other position, the port 20 will be cut
off and communication established between
the inlet-port 18 and the port 19, leading to
the upper end of the cylinder, while at Lhe
same time the port 20 would be opened up to
the exhaust-port22. Thismain valveisadapt-
ed to be operated by fluid-pressure, and for
this purpose we employ a differential piston,
which differential piston may be formed sep-
arate from the main valve and may work in
a separate chamber, but which preferably is
integral with the main valve and works In
the same chamber therewith. Asshown, the
said valve has connected to its lower end by
means of a neck 28 the head or piston 29,
which is of comparatively small area, while
at its'upper end it has connected thereto by
means of a neck 30 the head or piston 51,
which is of comparatively large diameter.
These two heads or pistons 29 and 31 constl-
tute the differential piston for moving the
main valve. Fluid-pressure is constantly
maintained below the piston 29 by means of
a suitable port or passage 32, which, asshown,
is bored through the valve and the piston 29
and connects the chamber below the piston
29 with the inlet-port 18 at all times, so that
fluid-pressure is maintained constantly on
the lower face of the piston 29. This portor
passage 32 might, however, be cored out in

‘the casing of the valve-chamber, as will be

readily understood, the essential being that
a constantly-open communication be formed
between the source of live fluid and the valve-
chamber underneath the niston 29. The re-

sult of this is that there is always present
fluid-pressure underneath the piston 29, which

728,983

in the absence of pressure above the piston

31 will elevate the valve, but which pressure
will be overbalanced by the admission of an
equal fluid-pressure into the chamber above
the larger piston 31. A port or passage 33
leads into the chamber above the piston 31

for the purpose of supplying at the proper

time the requisite pressure above said piston
to lower the valve. This port or passage 35
may be controlled by a valve operated in any
snitable manner or from any saitable sonrce;

1t we have shown the same controlled by
means of a valve which is actuated from the
tail-rod 9, as will now be described.

The port or passage 33 extends up through
the c¢ylinder body and head 10 and into the
extension 12 and opens through a port 34in a
valve-seat 35, formed in said extension. This
valve-seat is also provided with a port 86,
which communicates, by means of a passage
37, with the exhaust-port 23. A cover-plate
3S is secared to the extension 12, so as to
form substantially a steam-chest 39, which is
in constant communication, as through the
port or passage 40, with the source 18 of live
Anid. Working in this valve-chest on the
valve-seat 35 is a valve 42, which has a pas-
sage 43 cored therethrough and opening on
the face thereof at such distance apart that
such openings will bridge the ports 34 and
36. This valve may be moved by any desir-
able mechanism; but we haveshown thesame
engaged by a finger 44 on a collar 45, located
in the chamber 11 and surrounding the tail-
rod 9. The tail-rod is provided with one or
more spiral grooves 48, which is or are en-
gaged by a suitable projection or projections
49 on the collar 45. As a. consequence the

75

30

9c

95

100

105

reciprocation of the main piston and the tail-

rod will impart a rocking or oscillatory move-
ment to the collar 45, which through the fin-
ger 44 will move the valve 42 on the seat 395.
When the valve is in the position shown in

ITO

Fig. 3, the live fluid entering through the -

port 40 will pass, by means of the port 33,
into the valve-chamber above the large pis-
ton 31, thereby overbalancing the fluid-pres-
sure nnderneath the small piston 29 and hold-
ing the main valvein its lowermost position,
as shown in Fig. 1, thereby admitting fluid-
pressure underneath the main piston 8. As

the piston and tail-rod travel upwardly, how-

ever, and after the piston has made a suffi-
cient portion of its upward stroke, the spiral
grooves on the tail-rod will rock the ring
45 and move the valve 42 over toward the
left in Fig. 3, so as to connect the port
34 with the port 36, thereby connecting the

- valve-chamber above the piston 31 with the

exhaust-port and relieving the fluid- pres-
sure above said piston.
neath the smaller piston 29 wiil then raise the
main valve, thus admitting fluid-pressure to
the upperend of the main eylinder, which will
drive the main piston 8 down. When said
main piston hastraveled a sufficient distance
onits downward stroke, the valve 42 by means

115

120

125

The pressure under-

T30
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of the spiral ﬂ'roeves in the tail-rod will be | an extent that the eup 66 will either entlrely
close this exhaust-port 21 or will throttle it

to such an extent as to cause the fluid-pres-
sure to cushion above the main piston 8, and

again moved beek to the position shown in
Fw 3, thus again admitting fluaid-pressure
above the lelger piston Al 130 again depress
the main valve. These operations will con-
tinue in succession at the will of the operator.

To regulate the amount of steam admitted.

tothecylinder, suitableadjustable buffersare
provided to limit the movement of the main
valve in both directions.
at the lower end comprises the rod 50, which

- is threaded into a holder or sleeve 51, which

15

20
 the drawmﬂ‘s
- split pin, is passed throu oh the slots 54 and
- opening 53, thus loekm& the buffer 50 in the
* - holder and preventing it from turning.
will be readily understood by an inspection
of Fig. 1 that if said buffer is screwed up-

25

- 3°

35

40
45
50

55
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‘tension-head 12 or ether_ smbeble part.
nected to the serew 61 is an arm 63, to which
is attached a rod 64, whose ends Wﬂl be con-

in turn is threaded into an opening in the
lower end of the casing 16. The holderl 5118
adapted to be secured in place by means of

the lock-nut 52, and in order to hold the buf-
fer 50 in its adjusted position it is provided

with a transverse opening 93, and the lower

“end of the holder 51 is prowded with a series |

of slots 54, six such slots being indicated on
A suitable pin, preferably a

It

wardly 1t will limit the downward travel of
the main valve 17, and thus restrict the open-

“ing from the Valve chamber to the port 20

and in that way limit the amount of steam
passing to the lower end of the eylinder.
versely, when said buffer 50 is screwed down-
wardly the main valve 17 can travel down
farther, thus increasing this opening and the
amount of steam passing to the lower end of
the c¢ylinder.
16 has also threaded thereinto a sleeve or
holder 56, which is held in position by means

of the loek nut 57 and which has formed

therein the stuffing-box 53, through which
passes the buf
held up by the spiral spring 60, and its posi-
tion is determined by means of the serew 61,
which is tapped through a lug 62 on the ex-

veniently aeeese1b1e to the operator of the
machine. By working this rod the operator
can adjust the screw 61 and in that way ad-
just the position of the buffer 59, so as to

limit the npward travel of the main valve 17.
‘This in the manner above deseribed will reg-.
ulate the amount of steam or other fluid pass--

ing to the upper end of the cylinder. The
SCrew 61 is never locked in adjusted position,

butis always free to be rotated, so that it can
‘be quickly adjusted by the epemtmrr rod 64.

Formed upon or suitably secured to the
lower end of the buffer 59 is-a cup 66, in
which the head or piston 31 works. This cup
18 prowded with an opening 67 for admitting

into its interior the fluid -pressure coming

through the port 33, and its lower end ex-

tends dewnwerdly mto the exhaust-passage

- By operating the screw 61 to the desired

The buffer shown

'ha,ust -port 22.
oled a sufficient distance downward the Splral -
groove in the tail-rod will move the valve 42,
so as to disconnect the port 34 from the ex-
haust and to uncover said port 34, thereby“
admittinglive fluid through the passageabove
This will overbalance the

- In-|

the piston 31.
The upper end of the casing |

‘er 59. This buffer is normally_

Con- .

»

in this manner the speed of the main plston

“can be checked.

The tail-rod chamber 11 is closed by means
of the plug 70, and a plug 71 closes an 0il-
chamber 72, which is arranged at the side of

7o

75

the tail-rod chamber and communicates Wlbh )

the latter by means of a hole or opening 73.

The oil-chamber is arranged to hold quite a
“quantity of oil, and this flows through the

hole 73 into the tail-rod chamber, oiling the

y -

moving parts, such as the collar 45 the re-

vereme-mlve 42, and the piston 8.
cupis preferably cast with the tail-rod case 12.

- The operation of the engine will be gath- _.

ered from the forewomg description and is as
follows: Su pposing the main piston 8 to be in

The oil-

35

its uppermost position and the main valve |

also be in its elevated position, in' this posi-

tion the reverse-valve 42 connects the port

9o

34 with the exhaust-port 36, so that there is
no fluid-pressure above the pleton 31,and the

inder, whlle the port 20 is opened to the ex-
“After the piston 8 has trav-

pressure underneath the pision 29 and force

the valve against the lower buffer 50. This
will connect the upper end of the cylinder
with the exhaust-port 21 and connect the
Jower end of the eylmdel with the steam-in-

steam-inlet 18 is in eemmumcetmn w1bh the -
port 19, leading to the upper end of the cyl-

Jet 18, which will force the piston 8 upwardly. R
After it has traveled upwardly a sufficient

distance the valve 42 will be reversed to con-
nect the port 34 with the port 36, and the

steam above the piston 31 will be exhausred

This will. permit the fluid - pressure under-
neath the piston 29 to move the valve agamst

the top buffer 59 and again put the valve in
such pemtwn that the steem will be exheuet-—,

ed from the lower end of the cylinder and ad-

mitted to the upper end thereof.

through the port 32 to the chamber under-

Thereis o
always live fluid-pressure in the space Dbe-
tween the pistons 25 and 26 which can flow

120

neet;h the piston 29, so that in the absence of

pressure above the piston 81 the valve will

‘be held elevated, and, on the other hand, it -

will be everbaleneed" by admitting pressure
onto said larger piston. If it is desired to
give more lift to the piston, the buffer 50
will be lowered, which will give the va,lve a
greater travel downward and open the port
20 wider. This will admit more steam to the

1.25

130

lower end of the c¢ylinder and give the pleton; -

) stronger and quicker motion upward. By

serewing the buffer 50 upward the reverse re- |
'degree the buffer can be depressed to such | sult mll be given—that 1s, the valve travelh

13'5' . )
I1IC R

HA.
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will be shortened and.the amount of steam |

passing to the lower end of the eylinder will
be lessened. Similaradjustmentcan begiven
to the upper buffer 59 by means of the screw
61 in order to increase or decrease the power
and speed of the downstroke. This buffer
59, however, has a twofold function, one be-
ing that just described—that is, for vary-
ing the amount of steam passing into the
upper end of the eylinder—and the other be-
ing that by a greater movement, of the gov-
erning-screw 61 the exhaust-port 21 can be
entirely or nearly closed, so as to cushion the
piston 8 in its upward travel. It can also be
moved downwardly to such an extent so as
not to allow the valve 17 to come up high
enough to let steam out of the port 20 into

theexhaust-port 22,thuscushioningthedown-

ward stroke of the piston,as well as checking
its upward stroke. The important eushion-
ing, however, is in the lower end of the e¢yl-
inder, as just described; but this does not
stop the movement of the piston entirely, but
checks it, so that it does not strike with suf-
ficient force to injure the lower head. The
closing of the exhaust-port 21 isaccomplished
by the eup 66, which is sufficiently long when
forced down to entirely or partially close this
port and is always sufficiently long to allow
the extreme travel of the piston 31 in it when
it is not used for cushioning purposes. DBy
means of the serew 61, therefore, the control
of the piston 8 isin the hands of the machine

operator, and as in channeling-machines the

tool-holder or cross-head is usually attached
to the piston-rod 7 direet control over. the

same is had.

What we claim as our invention, and desire
to secure by Letters Patent, 1s— |

1. In adirect-acting fluid-pressure engine,
the combination with acylinder provided with
inlet and exhaust ports, a main valve for con-
trolling the same, fluid-pressure-actuated
means for operating said main valve, a screw-
threaded buffer for limiting the travel of the
main valve, and a slot-and-pin econnection be-
tween said bufier and its holder for locking
the buffer in 1its adjusted position.

2. In a direct-acting fluid-pressure engine,
the combination with a cylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, fluid-pressure-actu-
ated means for oper atmw said main valve, a
freely-adjustable buiffer Tor limiting the up-
ward travel of said main valve, and means

under the control of the operator for varying

the position of said buifer.

3. In a direct-acting fluid-pressure engine,
the combination with a e¢ylinder provided
with inlet and exhaunst ports, a main valve
for controlling the same,fluid-pressure means
for operating said main valve, a buifer for
limiting theupward travel of said main valve,
a freely-ad;;ustable abutment for regulating
the position of said buifer, and means under
the control of the opemtor for varying the
position of said abutment.

T

"
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4. In a direct-acting fluid-pressure engine,
the combination with a ecylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, fluid-pressure-actu-
ated means for operating said main valve, a
buffer for limiting the upward travel of said
main valve, a freely-rotatable screw for regu-
lating the position of the buffer, and means
per manently connected to smd screw and
under the control of the attendant for adjust-
ing said screw.

5. In a direct-acting fluid-pressure engine,
the combination with a cylinder provided
with-inlet. and exhaust ports, a main valve
for controlling the same, fluid-pressure-actu-
ated means for operating said main valve,
and means under the control of the operator
for throttling the exhaust from said eylinder.

6. In a direct-acting fluid-pressure engine,
the combination with a cylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, fluid-pressure-actu-
ated means for operating said main valve, a
buffer for limiting the travel of said main
valve, and meuans for adjusting said buffer,
said buffer being arranged to throttle the ex-
haust-port and check the speed of the piston.

7. In a direct-acting fluid-pressure engine,
the combination with a cylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, a differential piston
for operating said main valve, a movable ecup
in which the larger area of the differential
piston operates, smd cup being adapted to
throttle the exhaust-port, and means for ad-
justing the position of said cup.

8. In a direct-acting flunid-pressure engine,
the combination with a cylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, a differential pis-
ton for operating said main valve, a movable
cup in which the larger head of said differen-
tial piston moves, said cup being adapted to
throttle the exhaust-port, means for adjust-
ing the position of said cup, and means for
a,dmlttmcr fluld-pressure into said cup above
said piston.

9. In adirect-acting fluid-pressure engine,
the combination with a c¢ylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, fluid-pressure-actu-
ated means for operating said main valve, an

adjustable buffer for limiting the downward

travel of the main valve, means for locking
said buffer in its adjusted position, a quick-
moving adjustable buffer for limiting the up-
ward travel of the main valve, and means
under the control of the operator for varying
the position of said last-named buffer.

10. Inadirect-acting fluid-pressureengine,
the combination with a eylinder provided
with inlet and exhaust ports, a main valve
for controlling the same, fluid-pressure-actu-
ated means for operating said main valve, an
adjustable buffer for limiting the downward
travel of the main valve, means for locking
said buffer in its adjusted position, a freely—

70

75

80

QO

95

TQ0

105

IT0O

I15

120

125

130



728,283

rotatable serew forlimiting the npward travel
of the main valve, and means connected to
said serew.and under the control of the oper-

‘ator for adjusting said screw..

10O

11. Inadirect-acting fluid- presmueengme |

thecombination with a cyhnder provided with

inlet and exhaust ports, of a main valve for

controlling the same, a piston working in said
cylinder, a tail-rod connected {0 said piston,

‘fimid-pressure-actuated means for operating
said main valve, a valve and ports and pas-
sages for controlling the fluid-pressure-actu-

ated means, and connee‘uons between the tail-
rod and la,s't named valve for Operatlnﬂ* the

latter.
12, Inadirect- actmwﬂmd plessure engme |

the combination withacylinder provided with
inlet and exhaust ports, of a main valve for

~ controlling the same, a piston working in said

20

cylinder, a tail-rod connected to said piston,
flunid-pressure means for operating said main
valve, a valve and ports and passages for con-
t,rollmcr the fluid - pressure -actuated. means,

~and splrally-armnﬂ‘ed connections between

the valve and taﬂ rod for dCtUﬂtIHO‘ sald last-

| named valve.

13, In&dlreet aetmgﬂuld plessureentrme

: the combination with a cylinder provided with

- 30

. 35

- the combination witha cylmder prowded with

inlet and exhaust ports, of a main valve for
controlling the same, a piston working in said

| eylmder a tail-rod connected to s.—.ud piston,,

fluid- nressure -actuated. means for operating
said main valve, a steam-chest connected to

the source of live steam, a valve-seat therein

having an exhaust-port and a portleading to

the mam-valve -operating means, a valve on

said seat for eontrolling said por ts and con-
nections between the 13&11-1 od and last- named
valve for-operating the same.

14. Ib :—Lduect-aetmwﬂmd-pressureenn'me

inlet and exhaust ports, of a main valve for

. : ..-.. .:-. _, :-I.l.. I-\.I Iq,I _: lq‘:JJ
' 1 ' . ' - -I HI..Lj '".1j |‘I h J i1 I"'-II:IiIIrﬁ:J' aly I I.|| ' '

] .

"'controlhng the same, a piston workingin said

cylinder, a tail-rod connected to said plston
a differential piston for operating said main

valve, a-valve and ports and passages for ad-
mlttmﬂ' fluid-pressure to said differential pis-

ton, and connections between the tail-rod and -
last-named valve for actuating the same.
15. Inadirect-acting fluid-pressure engine,
thecombination witha cyh nder prowded with
inlet and exhaust ports, of a main valve for

a differential piston for Opemhmg said main
valve, a port or passage for maintaining fluid-

pressure on the smaller area of said differen-
tial piston, a valve -and ports for admitting
pressure to and exhausting it from the larn'er
area of said differential piston, and connec-
tions between the tail-rod and last named |

valve for aetua,mnﬂ' the same.

16. . Inadirect- acbmgﬂmd pressureenglne

the combination with a vertically-arranged

| eylinder prowded with -inlet and  exhaust
ports, of a main valve for -controlling the

same, a piston working-in. said cyllnder

1 tail-rod connected  to said .p_iston_a,nd-work-_;_
1ng in a chamber connected.to the uppereyl- -
70

inder-head, fluid - pressure-actuated means

for operating said ‘main valve, a valve actu-
ated by the tail-rod for controlling the: fluid-
pressure-actuated means, and.an.oil-chamber
communicating with the upper end of the-
“tail-rod chamber.

In testimony whereof we, the Sald THOMAS_

THOMAS OFFICER
HENRY H. MERCER

- Witnesses:
ALBERT- BALL

Asa . HARRIS.
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‘controlling thesame, & piston working in said
cylinder, a tail-rod connected to said piston, .
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OFFICER and HENrRY H. MERCER have here- |
-unto set our hands - | ,
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