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To all whom tt may concern.: | -

Be it known that we, WILLIAM GRORGE
(xASS, engineer,of the firm of Entwisle & Gass,
Limited,of Atlas Foundry, and JAMES TONGE,
miningengineer,of Albany Chambers, Bolton,
in the county of Lancaster, England,subjects
of the Queen of Great Britain and Ireland,
have invented certain new and useful Im-
provements in Hydraulic Apparatus for Min-
ing Purposes, (for which we have made ap-
plication for a patent in Great Britain, No.
7,441, dated the 23d day of March, 1897 ,) of
W hlGh the following is a speelﬁe&mon |

Oursaidinven tion relates toim provements .
in hydraulic apparatus for breaking down
~coal and minerals in mines, as is well under-

stood. Such breaking down in mines is usu-

ally effected by shot- firin 2; butto thm m eth(}d |

numerous objections apply.

We are aware that hydraulic appdratus for |
same purpose has been proposed, but
owing to defects in construction such appa-

the s

ratus has never been practically successful.

The object of our present invention is to
remedy such defects and to produce a break-
ing-down
f ully while 1n combination therewith we have
devised 1mprovements in the forcing-pump
and in the method of connecting the Sdme to
the apparatus the effects of which are to fa-
cilitate its application and render its opera-
tion more certain.

In order that our :

to deseribe the same w1th reference to the an-
nexed sheet of illustrative drawings.

- Figure 11s a longituadinal side view of a

chambered bar containing a series of hydrau-:
2184 lonmtudm.«n section. Fig.:
Fig.41is a eross-
sectional view of a protecting metallic clip to’
box in the rams and pmtect them from dirt..

lic rams. Fig
31sa cross—swtlo_n of the bar.

Kig. 5 is an end elevation of the force-pump
for creating the hydraulic pressure. Fig. 5°
is a detall view, Fig. 6 is a
puamp, partly in section.
view of the barand pump in working position.
The improved apparatus consists of an ex-
, intended to be in-
serted in a hole in the coal or mineral drilled

to receive it and above the mass which it is

desired to break down, as shown in Fig. 7

n apparatus which will work success-

ga1d - 111vent10n may be
more clearly understood, we will now proceed .

side v1ew of the
Fig. 7 is a general

(No model.) Patented in Engla,nd March 23, 1897, No. 7,441
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' This expandable body Or bm" 4! eonsmt% of two
chief parts—viz., the main portion, Or ram-

box a, containing a number of hydr,aull_e rams
b, and one, two, “th ree, or more separate cov-
ers ¢ ¢ ¢, which rest upon the rams, or, rather,
upon the metallic clip d, which covers in the
rams. The rams b are merely cylinders of

metal packed at the foot with cup-leathers

b" and working in a_series of separate holes
in the ram-box ¢.  Small' ports a?, formed

through the solid metal separating each of
the sald ram-holes, QSTELbllbh emnmumeamon
between the ram- holeb

The water is forced in at, thé front of the

“ram- b(}*{ a through the pipe-e and along the
port a’to the first ram-chamber, the pressure
‘thus finding its way beneath the whole of the
The top of the rams where they bear
against the inner side of the clip-d and su-

ams b.

perimposed covers cc care dome-shaped and
provide for any -lateral rocking or relative

movement or displacement of the covers and.
1 the ram-box, the covers merely rolling upon
‘the dome ‘Shrl:]}ed crowns of therams without

straining or disturbing the rams in their cyl-
inders. Thl% prevents jamming and possi-

ble breakage and leakage of the apparatus.
‘To prevent the covers flOlll slipping longitu-

dinally upon the ram-box, we turn them duwn

at the ends, so that they el.lp over each other

loosely and over the ends of the ram-box, thus
mutually preventing relative movement.
Also, to prevent dust or dirt-from having ac-

cess to the rams, we place over the top of the
| ram-box or a,tt.:.mh to the inner cover ¢
| series ametallic protector-clip d of thin sheet-
steel or other suitable metal and projecting

. of the

sufficiently far on each side to- embrace and

'_pd,rtlv surround the ram-box; as seen in Kig.
3, for example.

Thus when not in wor ]{1110*
pommon the apparatus can be hfmdled as if

1t were-a homogeneous body.

To prev ent the rams from being raised too

‘high in the ram-box, we provide lellef holes
f{Lt the point beyond which it would be un-
safe (o raise the rams.

The covers ¢ ¢ ¢ are made multiple because
if one strong cover is used it is apt to be bent
and cannot ea,sﬂy be straightened on the spot,
whereas the several covers ¢ when combined
are of sufficient strength, with the added ad-
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easily straightened. Moreover, if one cover
only were used if the hole drilled for the recep-
tion of the apparatus is of much larger diam-
eter than the apparatus the coverisraised to
some extent before bearing against the coal or
other mineral being operated upon and a se-
rious loss in efficient working ensues, where-
as by the employment of multiple covers it
would only be necessary to apply additional
covers until the apparatus was brought to
bear directly upon the coal. The full power
of the apparatus could thus be exerted.

T'he front end of the ram-box ¢isconnected
by tubing e €' (see Fig. 7) to the portable
force-pump g. The pump is supported on a
tubular bar i, having a cross-piece A’ at the
foot. The pump is adjustably attached to
the said bar /4 by an eyebolt 2, the eye of
which embraces the bar /i, while the screwed
tall passes loosely through the body of the
pump, the bolt being tightened or slackened
by a screwed handle or wrench 1.

T'o assist the gripping action of the bolt-eye
on the bar h, we reinforce it by the addition
of a trough or other suitably-shaped slip-
binder bracket £. (Shown in Fig. 5 and also

- 1In side view in the separate detail view,
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Fig. 5.)

One side of the bracket rests against the
body of the pump and thus supports and pre-
vents the tube i from being bent by the eye-
bolt. while the pressure of the bracket in-
creases the bite on the tube. The pumpcan
by the indicated means be adjusted to any
desired height. The pump is also partially
supported by the connecting-tubingee’, these
two tubes being united by the coupling €.
The pump may be lifted and carried about
from place to place by the handle /. The
pump-plungerois worked up and down by the
handle m, pivoted at m’ to the side cheeks 7,
the upper end of the plunger o being steadied
by a guide p. The handle m has a loose ex-
tension m?, which can be applied when in-
creased leverage is required. Thus pressure
may be quickly pumped up with the short
handle m, the extension m? being mounted to
Increase the leverage when the maximum
pressure 1S being developed. The water is
drawn from a bucket or other receptacle
(such as ¢ in Fig 7) by means of a flexible
pipe r and passes first through a check-valve
s to the chamber beneath the plunger.

The flexible pipe  is provided at its free
end with a gauze strainer or rose to prevent
the adinission of dirt to the pump-chamber.

From the pump-chamber the waterisforced

by the downward stroke of the plunger
through the valves ¢ and 1 and through the
tubings ¢ ¢’ to the rams b. We prefer to use
the double valves ¢ and w for the reason that
they increase the security againstloss of pres-
sure by back leakage, since if one valve fails

the other will hold good.

In practice we have found that to enable the
force-pumyp to be conveniently operated man-
unally in the mines a plunger of small diame-
ter of, say, five-eighths of an inch only, could
be used. Where a plunger of larger diameter
1s used, the extra power required to be ex-
erted could not be conveniently applied in the
cramped space within which the apparatusis
required to be used. The amount of water
pumped-at each stroke with a plunger of this
area 1s very small, and owing to leakage of the
valve it was found -impossible to get up the
pressure to more than about fifteen hundred-
welghts persquare inch, which was totally in-
adequate to effect the purpose. By the em-
ployment of a second valve the leakage was
obviated and actual working pressures from
one to two and one-half tons per square inch

were obtained. A screw-down valve v on the

tube ¢’ is used to release the pressure heneath
the rams b. A pressure-gage w may be fixed
above the valve, as shown, to indicate the

- pressure.

The whole apparatus is combined and used
as shown in Fig. 7. " The figure shows & sec-
tion of coal undercut and spragged at the
foot, as usual, and having a hole drilled to re-
ceive the expandable bar a, as indicated.

When the pressure is pumped beneath the
rams, the expansion of the bar a due to their
movement breaks down the mass of coal,
(marked «,) as indieated by the dotted line
y. The expandable bars may be used singly
or, when desired, in a series.

We declare that what we claim is—

In hydraulic apparatus for breaking down
coal and minerals in mines, the combination
with an expandable bar such as a of a series
of rams made with rounded or dome-shaped
tops and employed -in conjunction with a

series of separate and loose covers c and clip-

protector d for the purposes and substan-
tially as described and shown.
In witness whereof we have hereunto set
our hands in presence of two witnesses.
WILLIAM GEORGE GASS.
JAMES TONGE.
- Witnesses:
JOSHUA ENTWISLE,
RICHARD IBBERSON.
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