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Lo all whomy it may concern: | section 1 to a butheed 6 at the rear end of
Be it known that I, CORNELIUS G. ITasT- | the section.
INGS, of Chicago, in the county of Cook and Arranged to slide longitudinally in the eyl-
| Stete of Illmms heve invented certain new | inder 5 are two opposite bars 7 , and these bars 55
5 and useful Improvements in Hydraulic or | 7 slide in guideways 8, seeured to the inner
Pneumatic Tunneling-Shields, of which the | wall of the cylinder 5, and they may have
tollowing 1s a full, eleal and exact descrip- | supporting-legs 9 secured to their outer ends.
tion. These bars 7 are designed to be moved out-
This invention 1eletee to shields employed | ward to support a sceffoldmﬂ* on which men 6o
10 in excavating or tunneling; and the object is may work. . When,however, the tunneling de- |
- to provide a tunneling-shield that may be | vice is moved for wmd the bars will be moved
forced forward by a compera,tlvely low hy- | back into the eylmdel -
draulic or pneumatic pressure that will be du- The rear section 2 of the shield is pr ovided
rable and substantial and that can be used | with partitions forming a. central working 65
15 with success in the most dangerous under- | chamber 10 and several surrounding cham.
lays or deposits where former methods have | bers 11, through which are extended the hy-
more or less proved failures. draulic pressure or other jacks 12, which
The invention consistis primarily in a bell- | open through a bulkhead 13 at the rear end
shaped or outwardly-flared cutting-face hav- | of the seemon 2. The several partitions are jo
20 ing cutters arranged radially thereon. i brovided with door-closed openings, through
The Invention fmthel consists in the con- | which workmen may pass from one ehember
struction and novel arrangement of parts, as | to another, and the section may be greatly
will hereinafter appear and be particularly | strengthened by means of corner brace-plates
pointed out in the appended claims. 14. The forward end of the section 2 is pro- 753
25  Referenceis to be had to the accompanying | vided with abulkhead 16, which abuts against
dlELWIIlﬂE:, forming a part of this specification, | the bulkhead 6 of the section 1. The bulk-
in which similar cheraeters of reference indi- | head 13 is provided with an opening into the
cate corresponding parts in all the figures. | chamber 10, and the bulkheads 6 and 16 are
Figure 1 is a perspective view showmﬂ' the | provided with openings 17, forming commu- 8o
3o front end of a tunneling-shield embedylnu nication between the chamber 10 and the in- |
my invention. Iig. 2 is a rear end view | terior of the cylinder 5, so that workmen may
thereof. FKig. 3 is an interior view of the | pass into said cylinder to remove material
rear section. Fig. 4 is a longitudinal section | loosened by the cutters. Thisopening is pro-
of the shield. Fig, 5 is a front view of a | vided with a downwardly-swinging door 17?2, &8s
35 frontor CthtIHU‘SGLtIOH ehewmﬂ'aslwhtmedl- designed to close practically air-tight when
fication. I‘w' 61s a S1de view of the front | oceasion may require or when danger is
section shown in Fig. 5 and showing another | threatened by the bleekmﬂ in of water or
modification. THig. ’7 1s an interior view of a quicksand. |
‘rear section of the shield, showing a modifi- | Air-pipes 18 extend through the lower por- go
40 catlon; and Fig. 8 is a rear view theleof tions of the sections, and above these pipes .
The devwe comprises sections 1 2, the front | are larger pipes 19, through which water or
one, 1, of which may be ter med the ‘“‘cut- | running quicksand may be forced should -
| tmﬂ'-seetlen” and the rear one, 2, a ‘‘cham- | such elemenfs be encountered. The rear
ber-seetwn » The front section 1 has at its | bulkhead 13 is provided with an opening 20, 95
45 frontend aninwardly endleelwerdly extend- | through which a man for oper atmn‘ the hoist-
ing annular flange 3, which is here shown as | ing-crane may enter.

| tlansvel.sel} eurved or dished, forming a bell- In operation the shield will be forced 1011-
shaped outer end for the shleld and cutter- gitudinally into the ground by means of the

- blades 4 are arranged radially on the flange | hydraulic or other Jeeks which will have 100
50 3, and the inner edﬂe of the flange is con- | their pistons engaged against the end of the
nected toa cylinder 5, extending throuo*h the masonry or 0t11e1 111111:1Up in the ﬁmshed por-
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tion of the tunnel rearward of the shell.
distance of movement will substantially equal
the length of the jack-pistons, and of course
the several jacks will be simultaneously op-
erated. As theshell moves forward the cut-
ters 4 will loosen the earth, which may be re-
moved through the chamber 10 fo carts or cars
for conveying it away. |
In FKig. 5 I have shown a cutting-section 1%,

more pdrtl(,ulfuly adapted for the construc-
tion of large tunnels. In this figure I have
shown the front end of the section as provided
with cutters 2*, somewhat similar to the cut-
ters 4, asdescribed, and operating in the same
manner. The rear wall of this section 1? 1s
provided with door-closed openings 3* 4* and

arranged within the section are stays com--

prising vertical partitions 5* and horizontally-
disposed partitions 6* Working chambers
are provided by means of these partitions,
formed between the chambers. These ver-
tical partitions are braced one with another
by corner-braces 7°.

In Fig. 6 I have shown a hood §? 1emov&bly
attached to the rear end of the section 1%
This hood 8* is provided on its inner sides
with brackets or chairs 9. By providing the
section 1* with this hood the device 1s well
adapted for sinking tunnels, shafts, caissons,
or the like. The chairs 9* are designed to
support the linings of the shaftt.
tion the operating-jacks will be placed Dbe-
tween the several chairs.

In Fig. 7 I have shown a rear section 10%,
somewhat similar to the rear section 2 first
described. Thissection is provided with ver-
tical and horizontal partitions having work-
ing chambers. On the rear wall of this sec-
tion 10* is pivotally mounted at a a hoisting-
crane beam 11*, This erane-beam 11* has ad-
justable heads 12* on its ends for properly
placing or alining the segments of iron lin-
ings in places where an iron lining is used en-
tirely for tunneling purposes. JIn the center
of the crane 11% 1s placed a target or center
sichting device 13* to enable an engineer to

oget his center line of the tunnel without re-

sorting to more difficult means. The crane
11* will be operated by any suitable power to
raise the alining segments and hold them in
place until fastened. As the details of this

crane form no part of the claims in this appli-
cation, I do not deem it necessary to further
set them forth.

The |

In opera-.

590,887

It will be seen that tunneling-shields em-
bodying my invention may be employed for
any size of tunnel or shaft.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. A tunneling-shield, having an inwardly
and rearwardly extended annular flange at
its front end, cutters on said flange, and a
number of partitionsin the rear portion of the
shield forming walls of communicating cham-
bers, substdnmal]y as specified.

2. Atunnelmn-shleld havinga bell-shaped
annulm flange in its front end, 1*£Ldia1 cutters
thereon, a cylmder extended from said flan oe
to a bulkhead at the rear end of the Shleld
and scaffold-supports movable in said ylm-
der, substantially as specified.

3. A tunneling-shell, comprising two sec-
tions, the forward one of which has a bell-
shaped flange provided with cutters, and the
rear one of which has a working chamber and
surrounding chambers, and jacks in said
outer chambers, and the air and water pipes,
substantially as specified.

4, A tunneling-shield having a bell-shaped

end and provided with radially-arranged cut-

ters thereon, and with partitions within the
shield forming braces and working chambers
therein, substantially as described.
5. A tunneling-shield, comprising
section having cutters -at its front end-and a
bulkhead at its rear end, and a rear section

| having partitiohs forming braces and work-

ing chambers, substantially as described.

6. A tunneling-shield, comprising a front
section having cutters at.its forward end, a
rear section having a plurality of chambers, a
hood removably mounted on the rear end of
said rear section, braclkets or chairs arranged
in said hood, a crane beam or arm mounted
torotate on the rear wall of said rear section,
and a target in the center of said crane beam
or arm, substantially as specified.

7. In a tunneling-shield, the combination
with the body of the shield having guideways
on its inner surface, of bars shdmﬂ In said
guideways and provided with feet or legs at
their outer ends, substantially as and f01 the
purpose set forth,

CORNELIUS G. HASTINGS.

YWitnesses:

JEREMIAH BURKE,
CHAS. A. PETERSON.
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