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THOMAS OFFICER, OF CLAREMONT, NEW IIAMPSIIIRE ASSI(JNOR TO THE
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VALVE FOR ROCK DRILLS

SPECIFICATION forming part of Letters Patent No. 627,7 03, dated June 27, 1896. .
Application filed August 21, 1897, Seriel No. 649,065, (Nomodel.)

To all whom it ma 1 CONCEP:
Be it known that I, THOMAS OFFICER, a

resident of Claremont, in the county of Sulli-

van and State of New Hampshire, have in-

vented a new and useful Improvement in
Valves for Rock-Drills; and I do hereby de-

clare the following to be a full, eleer a,nd ex-

act deseription thereof

10

My invention relates to valve meeha,msm
What I claim as new will be found in the
claim annexed hereto.

In the accompanying drftwmtrs, Figuarelis

- a longitudinal section of my improved valve

15
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‘the eylmder showmﬂ' the ports.

as apphed to a drill.
the line 2 2, Kig. 1.

Fig. 2 is a section on
Fig. 3 is a plan view of
FKig. 4 1s a
longitudinal section _of a modified form of my
mventmn I‘w 5 18 a cross-section on line
55, Fig. 4.

Tike letters 1ndleate like par ts in eaeh of
the figures.

As my invention will be found to be very
applicable for use in connection with rock-
drills, I have illustrated it in connection with
such a dml]; although I do not wish to limit
myself to its use in oonneotlon with any one

- class of machines.

30

- the spiral rifle-bar 6, which engages a corre-
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The letter o designates the cylinder of a
rock-drill, said eylmdel being closed at 1ts
ends by the front and back he.:tds a' af, re-
spectively. Secured to the back head o2 is

sponding spiral seat formed in the piston c.
Accordingly as the piston reciprocates the
rifle-bar 6 imparts a rotary movement to said

piston and also to the piston-rod ¢, which car-

ries the drill-bits. Thisisa well—known CON-
struction in rock-drills ztnd does not need a
fuller description.--

The cylinder a is provided Wlth the cus-
-tomary inlet-ports d d', the one, d, leading to

the bottom of eylinder and the other, d’, lead-
ing to top end of cylinder, taking the drill as
WOI‘klIlﬂ‘ in a vertical posmon as shown in
Fig. 1. The cylinder a is also provided with
the valve-reversing ports ee’, which lead from
sald eylinder to opposite ends of the air or
steam chest, as will more fully hereinafter ap-
pear. 'The mainair orsteam inlet f may also

50 be formed in the eylmder a, as well as the ex-

‘haust f.

-cap-screws k is the chest (.
‘the ports I’ I?, coinciding with the ports d d/,

the valve with reference to air as a motive

The piston cis cut with a clearance |

| or contracted portion c* between its ends,

which forms a chamber ¢® around said piston.

This space around the piston ¢ within the
eyhnder is vented by the vent 7. By vent-
ing the space around the piston I mel ude any

55

means for carrying off the air, whether said

vent leads to the open air or to the exhaust.
Accordingly I do not wish to limit myself in
any way to the particular manner of venting

shown and described.

Secured to the eylinder.a by means of the

respectively, the port m communicating mth

the port f, the ports nn'’ eommumeatmg with -

the exhaust-port i, and the ports o 0o’ (shown
in dotted lines) oommumoatmg withthe ports
e e/, respectively. The chest [ has the cylin-
drical chamber p formed therein, adapted to
receive and hold the piston- va,lve R. ThlS
piston-valve R has the pistons or disks 7 ' r*
formed ther eon. The piston r 1s larger than
the pistons 7' 7%, and said plston T eontrols

the inlet-port m. The piston 7’ fits in the
contracted portion p’ of the eylmdmeel cham-

ber p, while the piston 7* fits in the lining s,
which is driven into the chamber p. When

putting the parts together, the valve Ris first

inserted in the chamber 1, and the lining s 18
then driven down over the end of valve. “The
buffer £ holds said lining in place. A buffer
{ is also secured to the opposite end of the
chest.

the valve.

When my 1mproved Valve is in use, the op-
eration is as follows: With the parts in the

This chest [ has

By removmtr the buffers and driving.
on the piston 7’ the lmmn' will come out Wlth-
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75

80

positions shown in Fig: 1 and taking the valve

as workingin a vertleal position the air,steam,
or other motive power employed 1s entering

9o |

the inlet-port m and passing through the

ports I* d' to the npperend of eylmder For
convenience I will describe the operation of

power. Thevalve R has the piston 7*in con-
tact with the buffer { and held thereto by

95

means of the live air entering the inlet-port:

m and acting on the differential area of the
piston ». Owing to this differential area of
the piston 7 the plston 7* is held by the pres-
sure of the live air against the buifer <.

100

As



1O

20

30

35

- piston has passed the reversing-port.
consequence is that even after the port has
- been closed which controls the air that moves
the valve the live air still acts to hold the

40
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soon 4s the piston ¢ descends and passes the
port e the live air enters said port and passes
to the lower end of the chest /, entering by

the port 0 and filling the space below the pis-

ton v The live air then acts on the area of
the piston 7 and moves the valve up until the
air enters below the piston 7. Then the com-

bined area of the pistons # and 7* moves the

valve up until the piston 7' is brought into
contact with the buffer#. The plston ' will
be held up against said buffer ¢’ by the pres-
sure of the live air on. piston 7. The piston

¢ will now be at the lower end of its stroke,

and by the above movement of the valve the
live air now passes by the ports !’ d to the
lower end of the eylinder. The valveis held
by the live air with its piston ' against the

~buffer ¢’ untll the piston in its ascent passes

the port e'. The live a1r enters the port &'
and passes by the port o’ to the upper end ot‘
the chest, where it acts upon the piston '

For the same reason as above set forth the

valve is moved to admit air to the upperend

of the cylinder. The exhaust takes place

through the exhaust-ports in the ordinary

manner, and itis to be noted that as the valve
is shown in Fig. 1 ¢’ is open to the exhaust
side of piston in the eylinder.
ever, has no effect on the valve, as.the airin

The opposite reversing-port ¢ is open to the
space around the piston, so that the air can
escape through the vente.
wish to 111:11113 myself to this paltlcular con-
str uction..

One of the main adv&nt&wes of my inven-
tion lies in the fact that the live air holds the |
Dbuffer ¢.
The |

valve to one or other of the buffers until the

valve in place until the reversing-port has
been passed.
When drilling down, as illustrated, there

will be no dlﬁi(,ulty in holding the. valve
*aﬂ'_amst the bottom buffer; but when the valve |
‘to secure by Letters Pateut, is—
per end against the upper buffer theair must ._

18 reversed and requires to be held at the up-

hold it therei until the reversing-port e’ is
opened.

- tion with drills that the valve be held to either
" buffer when moved there, as the drills are

- used in all positions.

55 more regularly and has greater lifting power

60

The drill will work

to raise the drill, as the valve will not change

until the reversing-ports are passed by the
-piston, and consequently the action of the

valve is positive.
In Fig. 4 I have illustrated my invention

the exhaust 1nstead of what was before the
inlet.

.......

‘resting against the buffer ¢.

e ¢’ having been passed.

‘valve above the piston 7.
pressure on the endsof the valve.

‘the valve 1s 1*eversed.

the upper end of cylinder.
‘scends and passes the reverse-port e'.
exhaust takes place in lower end of cylinder
the inlet m holds the valve to "the buffer ¢ 1

This, how-

Idonot, however,
| the chamber around the piston.

It is especially essential in connee-

haust to the chamber around the pistonu.
The connection for the live air.is made with
the port &, formerly the exhaust. With the
parts in the position shown in Fig. 4 and as-
suming the drill to be in an upright p031t1011
the valve will be at the bottom of air-chest,

The air hawnﬂ‘
oone in through the port #n’ and over budge
and down the port d to the lower end of the
¢ylinder, the piston has been carried up to
the position shown in Fig. 4, the reverses= “ports
With the piston in
this position the valve will be balanced.

‘The live air coming through the aperture w

into the chamber mound p1ston will go into

70

75

80

the reverse-port ¢ and pass to the lower end

of valve below the piston 7% while live air
from cylinder below the piston enters the re-

verse-port ¢ and passes to the upper end of
T'his balances the
The valve
being thus balanced at its ends and the area
of r bemﬂ* greatm than 72, the valve is car-
ried up by live air aﬂ'amst the buffer #, and
The live air now en-
ters the port n.and passes by the port d’ to
The plston de-
‘The

and takes the pressure from the reverse-port

90

95

e¢’. The valve is then unbalanced, but the

live air in port e holds the valve ﬁrmly to the

buffer ¢ until the reverse-port ¢'is opened to
This will

balance the valve again, and owing to the

‘greater area of r the Valve will be moved

down until the piston ?"2 rests against the

From the above 1t will appear that the Valve
operates equally well whether the live air is

‘admitted at what was originally the exhaust
-oratwhat wasoriginally intended as the inlet.

I donot wish tolimit myself to the exactcon-

‘struction illustrated, as that may be varied
without departlnw flom the scope of my in-

vention. -
What I claim as my mventlon, and desire

In valve mechanism, the combluatmn of a

‘¢ylinder having inlet and exhaust ports, a
piston, a piston-valve controlling said ports,

sald valve having pistons. at each end there-

of and a singleoneintermediate thereof, said
| mtermedmte piston being of greaterarea than
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elther of the end ones, and sald cylinder hav-

ing reversing-ports in the upper and lower
-portions-_thereof leading to the lower and up-

per ends respectively of said piston-valve,

whereby said piston-valveis unbalanced when
- the piston passes the reversing-ports.
in a form in which the live air is taken in at |

In testimony whereof I, the said THOMAS

 OFFICER, have hereunto set my hand.
When my invention is embodied in |
this form, I omit the vent 7, which vented the |
space around the piston, and instead I em- |
ploy the aperture 1, which connects the ex- |

THOMAS OFFICER.

- Witnesses:
J. S. WALKER, J1
GEO. K. VVOLGOTT |

125




	Drawings
	Front Page
	Specification
	Claims

