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SPECIFICATION form_ing part of Letters_Pa,tent No. 626,078, dated May 30, 1899._
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To all whom & may concerr: -] My invention further consists in securing

Be it known that I, THOMAS 1. MURPHY, a | inwardly-projecting bolts to the wooden lin- -
citizen of the United States, and a resident | ing, having bond-plates upon their innerend ssg
of Boston, (Charlestown,) State of Massachu- | to hold the conerete or otherinner lining more -

s setts, have invented certain new and useful | securely to theouter lining, as will hereinafter
Improvements in Tunnel-Linings, of which | appear with reference to the accompanying
the following is a specification. | drawings, wherein— - j |

My invention relates to improvements in Figure 1is a perspective view of a series of 6o
tunnel-linings to be used in the construction | bloeks, lining, and connecting-pieces laid to-

o of tunnels and subways in eonnection with | gether to form my improved outer lining;
the use of a shield which is employed in the | Fig. 2, a transverse section upon a reduced
process of excavation in a well-known manner. | scale of a tunnel formed in accordance with

Ieretofore shields have been used most | my invention, and Fig. 3 a perspective de- 65
successively in connection with a tunnel-lin- | failof asegmental lining-strip and fragments

¢ ing comprising cast-iron sections in the form | of two ad jacent strips. | |
of segment-boxes bolted together in a circle, | The tunnel-lining, as shown in Fig. 1, com-
which receive the direct pressure of the rams | prises an outer lining of wooden blocks:
which are employed to push the field forward | matched and interlocked at their ends and 70
into the heading and cut out the excavation. | placed in rings or In a continuous ring cir-

20 This lining has been expensive and requires | camferentially within the bore of the tunnel,
considerabletime toerect. Variousattempts | the wooden blocks 1, as shown, having a V-
have been made to use grouting concrete or | shaped protrusion 2 at one end and a corre-
loose bricks laid together without mortar as | sponding V-shaped indenture 3 at the other 75
an outer lining to receive the thrust of the | end to match and interlock with each other,

25 shield and inclosing an inner lining of brick | and thus provide a self-supporting cylindrical
masonry, as it has been found wholly im- | shell, against which the outer unexcavated
practicable to receive the shield pressure upon | loose and liquid material of the tunnel-bore
newly-laid masonry. The grouting concrete | may be supported. The circumferential 8o
when used as an outerlining requires time to | seams between the layers of wooden Dblocks

30 set and when pressed upon before setting will | may be protected and be made waterprootf by
check or crack the green or newly-laid ma- | a layer of waterproof material 4, as burlap,
sonry and render the lining of the tunnel | formed in segmental sections, with rabbeted
faulty. ends 5, soaked in tar and placed between each 85

The object of my invention is to provide a | layer of blocks and compressed together with

35 combined outer tunnel-lining and shield abut- | the blocks by means of the rams in a solid
ment-ring within which the masonry of the | cylindrical mass, the burlap layer breaking
tunnel-lining may be built, or a eoncrete lin- | joint with the blocks and the blocks and bur-
ing may be secured and completely protected | lap sections being built up continuously, one go
both against the pressure and destructive ac- | following the other, the pistons of the rams

10 tions of extraneous or unexcavated material | being released and adjusted successively and
until the inner lining containing lime or ce- | continually, thus enabling the shield to be
ment has been thoroughly dry and set.’ | pushed forward without intermission.

My invention consists in an outer tunnel- The continuous method of laying the outer 95
lining made of wooden blocks or sections | liningand moving the shield forward uninter-

45 locked together and placed one upon the other | ruptedly 1s of great advantage both for expe-
and secured together, the circumferential | diting the work and for keeping the constant
joints being preferably laid with sheets of suit- | pressure upon the outer lining to render it
able waterproof material, as burlap soaked in ! perfectly water-tight before the inside lining 100
tar, which will, when tightly compressed by | is laid. The rings of blocks being thus

so the rams, provide a non-yielding abutment to tightly compressed by the rams may be tied
receive the pressure of the shield and also a | together by lagging 6, placed longitudinally
water-tight outer lining for the masonry. within the outer lining and spiked to the
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for end and one upon the other and secured

blocks either as a sheathing or at suitable
together in rings to receive the rams of a tun- 3

distancesapart. The entire shell forming the

10

20

25

Inner lining is thus made compact, water-
tight, and of pieces of any required size or
sizes to thus use up waste material, the whole
lining being securely bound together to pro-
vide a strong continuous self-supporting shell
should the shield be removed or the pressure
taken from all the rams.

The inner lining 7 may be laid within a lin-
ing such as described in a secure and work-
manlike manner, suitable bolts 8 being

passed through and held between the wooden

blocks and secured thereto in a suitable man-
ner, the inner end of said bolts projecting
within the outer lining and provided with
bound or bond plates 9, thus providing an an-
chorage for an inner lining of concrete or
grouting, which may be readily shaped to any
desired design of cross-section, either to suit
the purposes of the tunnel or to provide sub-
conduits for drainage, gas, water, and eleec-

‘tric conduectors in a simple, inexpensive, and

expeditious manner.

I elaim as my invention and desire to se-
cure by Letters Patent—

1. A tunnel-lining comprising an outer ¢ir-

cle of segmental wooden blocks placed end

neling-shield and connected togetherin a suit-
able manner longitudinally to provide a self-
sustaining outer shell to closely follow the
shield and an innerlining of suitable material

as masonry or concrete to be protected by 3:

sald outer lining untilset substantially, asde-
seribed.,

2. Atunnel-lining comprisinga cylindrieal
shell of wooden sections forming continuous

rings intermediate sheets of waterproof ma- 4¢

terial, and longitudinal lagging-stripssecured
to and across the wooden ring-sections to con-
nect them together substantially as deseribed.

3. In a tunnel-lining an outer shell com-

prising a series of wooden sections interposed 45

sheets of waterproof material, bond-plate
bolts secured to and projecting outwardly
from said outer shell and an inner lining se-

~cured by said bolts substantially as described.
In testimony whereof I affix my signature so

in presence of two witnesses.
TIIOMAS II. MURPITY.

Witnesses:
WM. II. ROwWE,
CORNELIUS . IHHASTINGS.
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