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To aZL whom it may concern:
Be i1t Lnown that I, Joun STOCKFLETH, a citlzen 0f

the United States, 10%1(1111& in the city fmd county of

San Francisco and State of California, have invented

new and useful Impl ovements in Breast-Boar ds for Un-

derground Mining, of Whlch the following IS a specifi-
catlon. | A |
My invention relates to What are termed breast-

boards or apparatus to retain soft ground, and Pprevent

its flowing or falling into execavations or tunnels, such
as ore macle in mining operations, or where railways or
conduits are to be laid through hlﬂS or mountalns.
It consists in the combination of parts and in details
of construction which will be more fully explained by

reterence to the accompanying drawings, in which—

Figure 1 1s a horizontal section of one board. Fig. 2

is a front view of one board and a form: of joint lock.
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driven.

F1g. 3 1s a front view of board and its gates. Fig.41isa
general plan of the device.

tion of Fig. 2. Fig. 6 18 a general side elevation.

|

Fig.

-7 is an edge section of Fig. 1, with the joint bent out

of line. Fig. 8 is a view similar to Fig. 5 showing the
guides and shd es and actuating lever in their open po-
sition. |

In the working of such ground, and especially where
the ground is soft or inclined to slide or cave, the ex-
cavations are timbered up as fast as completed; the

timbering consisting of vertical posts with caps and
- mud sills and bridge blocks to make room for lagging,

which consists of heavy planks driven in behind the
timbers, and which are guided by the bridge pieces,
and by what are called ‘‘false sets’”, which are timbers
temporarily put in place to guide the lagging as it is

as the excavation proceeds, and in order to protect the
front or breast of the excavation, and prevent the

earth from caving. or being forced into the excavation,

these breast-boards are employed.

My present invention relates to improvements in
these breast-boards, and are described: as follows:

The breast-board consists of sections A and B which

may be made of any suitable material, heavy plate or

sheet metal 1s very serviceable for this purpose, and
the plates of which the boards are formed may be joint-
ed as shown at 2 so that they may be folded or bent
sufficiently to allow the ends of the sections to extend
beyond the ends of the lagging, which has been ad-
vanced to a point in front of the timbering.

These breast-boards may be made of any suitable or
desired width and length, dependent upon the size of
the tunnel or excavation which is being made; but
they will have a sufficient length to extend beyond
the ends of the lagging, and superposed in sufficient
number for the required height.

By bending or folding the sections with relation to
each other, the ends can be passed in front of the ends

‘near the ends of the sections.
in line with the length of the sections, and in such re-

Fig. 5 1s a horizontal sec-

The top. and sides are thus protected as fast.

of the lagging, and by again bringing the boards into
direct alinement, they will rest against the ends of the
lagging, and being locked in position, will be firmly
retained, and resist any tendency of the soft nmtenal
to flow b&CLWEﬂ d into the tunnel or excavation.

Any number of these boards may be placed one
above the other until the full height of the face which

18 being worked is covered and protected.

It will be understood that the joints about which the
boards are foldable, may be located at any desired
point 1n the length of the boards, and if the sections
are very lon
will be found advisable.

In my present invention I have shown holes 9 located
These holes are arranged

lation to the timbering at each side that the whole
length of the breast-board may be adjusted either one
way or the other so as to insure the ends interlocking

- properly with the ends of the lagging,

In some cases the boards may be so placed that one
end extends a distance beyond the lagging, while the
other barely engages upon the other side. TFor this
purpose these holes are made, and by the use of a pinch

bar or other connection the board sections may be:
or

moved into proper engagement, with the lagging,
released therefrom. These breast-board sections are
provided with gates 10 hinged at some point and adapt-

ed to open so that where ground is very soft and it

would be dangerous to move a whole section of the
breast-board, these gates can be opened and the earth
removed in small portions until a sufficient amount has
been removed to allow the advance of the lagging and
the breast-board section, after which the next one
may be in llke manner advanced until the whole is
complete.

It 1s often diffi

icult to close these bmrds or gates en-
1;1rely, and I have therefore shown links which may be
in the form of chain, or otherwise connected loose

rings or-sections 11, and these are adapted to slip over

the ends of the gates or bars 12 and hold them when
the gates cannot be entirely closed; but they will be
held by these links sufficiently to be safe against the
pressure of the dirt behind the breast-board.

- In some cases the ground is so soft that when a breast-

‘board has been advanced beyond the contiguous sec-

tions above or below, the dirt will often force itself
through the space left between the edges of the sections
on account of the advance of one of them. To over-
come this I have shown the boardswith a flange turned

g, 1t may be that a plurality of such joints
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horizontally at the bottom, as shown at 6. This flange

may extend toward the operators, or into the finished
part of the tunnel, so that when the section is being
advanced, the flange will cover the space between the
bottom of the section, and the top of the next. contigu-
ous section. '

By making these flanges of considerable
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width the tunnel may be advanced much faster be-
cause the breast-board sections can be advanced a
oreater distance at each forward movement without
danger of the earth being pressed through the opening
which is temporarily made by such advancement. |

7 is a handle so constructed as to form a brace or truss
which greatly increases the resistance of the board

sections against being bent out of shape by pressure. -

It will be understood that under certain conditions
it may be found desirable to make the sections con-
tinuous and without joint; the hinged doors serving
to form a passage for the removal of the dirt, and the
boards may be advanced bodily without removing it
from 1ts position in front of the lagging.

It will also be understood that any means may be
employed for shortening the board if it is desired to
remove 1t.
1n overlapping sections guided and slidable upon each
other to lengthen or shorten them as a whole. The
guldes and slides are shown at 14, and a lever 15 is Tul-
crumed and connected with the two parts of the board,
so that by turning the lever out from the face, the total
length will be shortened, and by turning it down to
stand substantially parallel with the face of the boards,
the two parts will be extended. |

- Having thus described my invention, what 1 claim
and desire to secure by Letters Patent is—

1. In a mining and like appliance, the combination with
sets of timbers, suitable guide means and lagging in-
serted behind the timbers, of breast-boards having a length
sufficient to extend across the lagging at each side of the
excavation, and means whereby said boards may be shifted
in the direection of their length. |

2. In a mining and like appliance, the combination with

sets of timbers and suitable guide means, and lagging in- |

serted behind the  timbers, of breast-boards having a

Thus, in Figs. 2 and 5, the board is made
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length sufficient to extend across the la""gging at each side

of the excavation, holes or attachments carried by the

breast-board so as to be engaged by an implement whereby
the board may be advanced lengthwise to cause it to en-
gage with the lagging upon opposite sides.

40

3. Breast-board for mining and like excavaftions having

a length sufficient to extend across the excavation, sup-
porting lagging across which the ends of the boards are
extended, openings made through the boards, and gates
clogsable thereon, and links and latches whereby the gates
are held in closed position. -

4, Breast-Doards for mining and like excavations having
a length sufficient to extend across the exeavation, sup-
porting lagging across which the ends of the board are ex-
tended, openings for the removal of earth from behind the
breast-board, gates closable over said openings, a plurality
of link attachments, and lateches whereby the gates may
he partially or wholly closed.

5. Breast-boards for mining and like excavations having
a length sufficient to extend across the excavation, sup-
porlting lagging across which the ends of the board are ex-
tended, said bhoards heing made in parallel series, and
each having the lower edge turned outwardly to overlap
and extend beyond the upper edge of the previous board.

6. Breast-hoards for mining and like excavations, lag-

ging across which the ends of the boards are extended and
supported, said boards being movable or capable of short-
ening to allow the ends$ to be retracted or extended so that
the boards may be disengaged from or engaged with the
lagging ends. o |

7. Breast-boards for mining and like excavations having
o length sufficient to extend across the excavation, support-
ing lagging across which the ends of the board are ex-
tended, said boards being made in sections so connected as
to be shortened or lengthened to disengage from or engage
with the lagging ends, and handles and truss braces to
maintain the boards in position. -

In testimony whereof I have hereunto set my hand in
presence of two subscribing witnesses. '

JOHN STOCKFLETH.

Witnesses :
Mrs, J. STOCKFLETH,
FREDERICK Ii. MAYNARD.
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