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PaTENT OFFICE.

SAMUEL MATTSON, OF JERSEY CITY, NEW JERSEY.

METHOD OF AND APPARATUS FOR TUNNELING.

SPECIFICATION forming part of Letters Patent No. 427,339, dated May 6, 1890,

Application filed January 25, 1890, Serial No, 338,060, (No model)

To all whom it may concern:

break joints therewith and form a very ade-

Be it known that I, SAMUEL MATTSON, of | quate support therefor,such construetion not
Jersey City, Hudson county, State of New | only making the sills almost as strong as if
Jersey, have invented certain new and use- | they were integral from end to end, but also

5 ful Improvements in Methods of and Appa- | permitting their placement and removal with 55
ratus for Tunneling, of which the followingis | the expenditure of the least amount of labor,
a full, clear, and exact description, reference | as before referred to. :
being had to the accompanying drawings, T are a series of bracing-blocks, having
forming a part hereof. hooks 9 at each end and at the upper side

1o My invention relates to tunneling; and it | thereof only, said hooks being turned down- 60
consists in the improved method or process wardly at their outer ends, said blocks being
and devices and eombination and arrange- | adapted to be dropped or placed between
ment of devices hereinafter set forth, and | contiguous gills with their hooks extending
pointed out in the annexed claims. over the upper surface of same, for the pur-

1z In the drawings, Figurel is a sectionalend | pose of bracing or firmly binding together 65
elevation showingatunnel partly constructed said series of sills, and yet being capable of
according to my invention; and Fig. 2 is a | ready displacement, when required, by simply
longitudinal sectional view of same, exhibit- | lifting them upward, as will readily be under-
ing theimproved mechanism. Fig. 3is a side | stood. . :

20 view of a curved rib or metallic arch-bar used T are a series of screw-braces, having a 7o
in making up the invention. Fig. 41is a de- | jack-screw at their loweror inner ends,which
tail section of the foot or lower ends of said | is adapted to engage the sills upon both. up-
rib or avch-bar, showing the construction | per and lower sides, and the upper ends of
thereof. Fig.5is a detailviewin perspective | which are to engage the earth or head-

25 of the forward end of a traveling lever hav- blocks—such as G—in the well-known way. 75
ing a swiveling roller mounted thereon. TFig. | Said blocks G have beveled or angular ends 10
6 is o detail view of a bracing-block. Fig. 71 and 11, for purposes which will be éxplained
is a perspective view of a clamp, and Fig. 8 | farther on, and their funciion is to support
is a similar view of my improved head-block. and prevent warping and inward bulging of

30 A indicates the earth or material through | the sheathing-boards by the material press- 8o
which the execavation is to be made, the ing upon their exterior surface.
method and mechanism being more particu-: 1I is a curved rib or metallic arch-bar bent
larly adapted for use in sandy regions, or | to the radius of the tunnel-bore, or a little
where the material is liable to cave or drift.. smaller, for permitting insertion of sheath-

35 B are aseries of heavy sills of wood, though | ing-boards 12 between it and the walls of the 35
of course they may be of channel-iron, which | tunnel. It may have a continuous and un-
are made in two sections 1 and 2, having a interrupted curve imparted to it, or it may
joint 3 at about the center of their length, | be angularly bent, with straight portions 13
and adapted to be placed transversely across | throunghout its length, accordingly as thetun-

40 the tunnel and be removed from time to time | nel-bore is smooth or angular. If angular, go
during the progress of the work, the outer | then the arch-bar should be bent into sec-
ends of said sections resting in suitable re- tions or segments, and, likewise, if circularin
cesses 4 in the tunnel-walls andhaving shores cross-section the arch-bar should be corre-
or planks & located beneath them to form a | spondingly bent.

45 footing for same. " The foot or lower end of each end of the 95

O ave a series of clamps, having opposite arch-bar H is provided with an extensible or
jaws 6, provided with apertured ends 7 and telescopic attachment, whereby it may first
Dolts 8, which embrace the sections of the | be located and then urged upwardly into

- sills B,and alsoa supplemental sill D,located | place, such attachment comprising foot-piece

50 beneath the sections of said sills B, so as to

14, having one or more upwardly-projecting 1oc
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ribs or flanges 15, which flanges are slotted
or provided withslots 16 for Passage of fast-
ening-bolts 17, and the lower ends of said
arch-bar are apertured for passage of these
same bolts. (See Fig. 4.) A wedge 19 is to
be driven into the space 20 between thelower
ends of said arch-bar and said extension’s
foot-piece after the bolts have been set up to
the more firmly support the device. This
arch-bar is preferably made of iron or steel,
having a cross-section that is T-shaped, and
a series of holes 21 are punched through the
inner web thereof, which holes are to be en-
gaged by a hook—such as 22—for the pur-
pose of suspending from said bar a support-
ing-lever 23, as will be immediately described.,

The supporting-lever 23 has a hook or other
suitable device attached to it at a proper point
intermediate of its length, said hook constitut-
ing the fulerum-point of said lever, whereby
it may be suspended from any of the several
holes 21 in the arch-bar, and upon its forward
or free end a swiveling roller is mounted
in_the following manner, viz: 24 is said
roller, which is journaled in a frame 25, that
is pivoted at 26 to theupperside of the lever,
80 as to be turned by means of the projection
27 in any suitable direction. The purpose of
this is to guide or direct the sheathing-boards
in driving same in any direction desired, as
will more fully appear hereinafter. Ordinary
tackle (composed of two or more blocks and a
rope) 28 is attached to the end of lever 23,
that is opposite the roller 24, for the purpose
of urging said roller foreibly up against the
sheathing-boards, If preferred, however, any
other suitable device or mechanism may be
employed for this purpose last named. It

will be observed that the sills B are diamet-

rieally located with respect to the eylindrical
bore of the excavation, being adjusted accord-
ing to the diameter of the said bore. It will
also be noted that they form supports for the
inner ends of the radially-located braces F F.
It will be further observed that the lever 23
is a “suspended support” for the sheathing
during insertion or driving of the latter, and
that said suspended support is capable of
being gradually moved forward as the head-
ing recedes durin g the excavating operation.

The operation isas follows: An excavation
is first made at the upper portion of the head-
ing—that is, the upper part of the tunnel is
always excavated in advance. of the lower
part. Then the arch-bar H is set in place
with its extensions resting upon suitable
blocks, which operation is accomplished by
first loosening up the bolts 17 and making the
arch-bar occupy less vertical space, then urg-
ing it up firmly against the roof of the exca-
vation by driving wedges 19 or otherwise, and
then screwing up the nuts of said bolts, so as
to lock the extensions rigidly to the ends of
said arch-bar. Then thelever 23is suspended
from hook 22, which hook is caused to engage
a suitable one of the holes 21 in the arch-bar
and the tackle is placed in position; or other
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equivalent means are provided for depressing
the free end of said lever, such as a compound
lever. Meanwhile bulkheads 30, of usunal con-
struction, may be placed in' position to sup-
port the heading in case it e loose and lia-
ble to crumble. Thus it is that the upper
portion of the heading is excavated first.
Then sheathing-boards 12" are placed above
the lever 23, so that the roller it carries will
bear upon their exterior surface, and said
boards are driven forward to proper place by
means of sledge-hammers or mauls or other
suitable devices, the hook 22 being changed
from one hole to another of the arch-bar, so
as to permit driving of sheathing throughout
the entire upper surface of the excavation
and at same time support the weight of the
overhanging material during the driving op-
eration. After one course of sheathing has
been driven to place then farther forward
excavation is made, and the arch-bar and its
attachments are moved forward and the op-
eration repeated, and so on. Meanwhile a

series of the sectionalsills B are placed in posi-

tion, as before described, the brace-blocks E,
having hooks 9 at their ends, being used to
brace said sills intermediate of their lengths
and bind them all firmly together. Secrew-
braces I are located with their inner endsen-
gaging said series of sills and with their outer
ends engaging head-blocks G (or it may be
the sheathing-boards direct) to support the
sheathing-boards as they are driven to place,
and so on until the tunnel has been completed.
The ends of some of the head-blocks G being
cut off at an angle at opposite ends 10 and
11, the inclines thereof being in the same di-
rection with respect to their faces, their re-
moval without disturbing the one next adja-
cent is greatly facilitated. In fact, it is ap-
parent that ordinary blocks could not be re-
moved at all without driving out sidewise,
this sidewise driving being the usual way in
which these head-blocks (devoid of my angular
ends) have been removed from their positions.

Therefore it is evident that by so beveling.

or inclining their ends they may be removed
without recourse to side driving, but may sim-
ply be withdrawn in a line with the sills B
without disturbing the one next adjacent,

which is a considerable improvement over.

the old construction. Of course as the up-
per portion of the execavation progresses the
lower portion is also carried forward, but al-
ways at some distance in rear of the upper
portion, so as to permit the use of ground. for
supports for the arch-bar and the sills and
other devices used in carrying on the work.
By the use of my improved suspended. sup-
port the labor of a considerable number of
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men which were heretofore required to be -

present is dispensed with, one man being suf-
ficient to operate the tackle and lever. The
use of the diametrically-located sills having
adjustable and removable sections also obvi.
ates the expenditure of much excavating in
placing them.
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Having thus described my invention, what
I claim is—

1. The curved rib or arch-bar bent to the
radiuns of the tunnel-bore and having extensi-
ble ends formed by a foot-piece having two
upwardly-projecting flanges provided with
slots, through which a bolt passes, thus ad-
justably securing the foot-piece to the arch-
bar, substantially as described.

2. The bracing-blocks E, having hooks at
each end or at one end, said hooks turned
down at their outer ends, substantially as
specified.

3. The curved rib or arch-bar T-shaped in
cross-section, having a series of holes at suit-
able distances apart,adapted to be engaged by
a hook which supports a suspended support,
movable along the bore of the tunnel, for use
in driving sheathing or linings in place, said
rib or arch having an extensible foot-piece
provided with one or more flanges provided
with slots, through which a bolt passes to se-
cure the extensible foot-piece to the rib or
arch-bar, the whole resting on a snitable base-
piece B, substantially as hereinbefore de-
scribed.

4. Tn a tunneling,apparatus, a suspended
support for linings, in ecombination with a
metallic arch-bar, from which said support is
adapted to be suspended.

5. The rib or arch-bar having a series of
apertures,in combination with a hook adapted
to engage these apertures and a lever adapted
to be suspended from said hook.

6. The suspended support provided with a
swiveling roller.

7. The head G, having its ends cut off at an
angle, the incline at each end being in the
sanie direction, substantially as described.

8. In a tunneling system, the improvement
in the art of excavating and lining, which
consists in first excavating the upper portion
of a heading, and, second, in supporting from
above the linings during the driving opera-
tion, substantially as herein set forth.

In testimony whereof I affix my signature in
presence of two witnesses.

SAMUEL MATTSON.

Witnesses:
C. K. JONES,
Jxo. C. HIGDON.
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