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No 752,931,

UNITED STATES

Pa,tented February' 23, 1904.

PATENT OFFICE.

 CHARLES W. SMITH, OF BROOKLYN, NEW YORK.

TUNNELING A'PPAHATUS.

SPECIFICATION forming part of Letters Patent No. 752, 931, dated Februa,ry 23, 1904
.- Application ﬁlaﬂ M&}' 28, 1908, fbﬂ-rlal No. 158,122, (No Iﬂﬂd&l)

To all whom it m,a,:y CONCETn:
Be it known that I, CaarLEs W. SMITH a

citizen of the United States, residing at Brook— |

lyn, city of New York, State of New -York,

5 haveinvented certain new and useful Improve-
‘ments in Tunneling Apparatus, of which the

following is a ‘%peclf cation. - -
My invention relates to tunneling machines,

and has for its object the arrangement of the

knives or shovels in.such a manner as to re-
quire a minimum amount of power to operate
them and to permit the independent operation
of each shovel. This arrangement and con-
struction of the knives and their operating

parts permits of the cutting action of the shov-
els without rotation of the shell or shield con-
taining and suppor ting the same, and conse-
quently requiring none of the massive mech-
anism to turn the shield to effect the cutting..

This invention further consists in the con-
struction, arrangement, and combination of
elements heremafter set forth, and particu-
larly pointed out in the appended claims.

In the accompanying drawings, forming a

part of the specification, and in which like
reference characters designate corresponding
parts in the various views, Figure 1 1s a ver-

tical longitudinal sectional view of my im-

- proved tunnelmo*—machme on the line 2  of

30

35

- or shovels in their closed positions; ¥
longitudinal vertical sectional view on thie line
Y Y “of Fig. 8 and showing & modified form of |

Fig. 2; Fig. 2, a fmnt elevatmn of the same;
Flo' 3, a perspectwe view of one of the sup-
portmﬂ'-brackets with a fragment of a knife
or shovel; Fig. 4, a perspective view of one of

the knives or shovels, Fig. 5, a plan view of .

one of the operatmg—;;acks Fw' 6, a frontele-
vation of half of the machine Wlth the knives

40 shovel and Gpemtmo'-;;ack Hig. 8,a front ele-

45

50 dinal sectional view showmﬂ' how drills may

vation of the same.
front view of a shovel of the modified form,

showing the action of ifs operating-jack; Fig.
10, a sectional view of a part of the shell of

the machine and another modified form of

shovel and jack; Fig. 11, a perspective view

of a bracket used W1th the Shovel shown 1n
Fig. 10; Fig. 12, a perspective view of the
shovel Shown in Flﬂ* 10: Fig. 13, a longitu-

S

Fig. 7. a

Fig. 91is a fl‘a,o*ment&rv_

-vation of the shell arranged for drilling.

In tunneling-machines heretofore in use
where the tube or lining of the tunnel is built
up as the excavating proceeds and where the
tube 1s utilized to back or support the pres-

| sure exerted on the knives the knives or cut-
ters have been given arotary movementeither

independently or when carried by a moving
head. The power necessary for the move-
ment of such a head must be considerable and
fhe mechanism heavy and complicated and
occupy a great amount of the already limited
space Wlthm the tube, which must seriously
interfere with the removal of the loose dirt
after the ecutting has been effected. My in-

| be used in the shell, and Fio. 14 isa front ele~
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vention 1s deqwned to effect this cutting or -

loosening of - the earth without interfering
with its removal and thereby econommally
accomplish a greater amount of work in the
same amount of time.

The cutting knives or shovels are arranged

within a tunnel-head or cylindrical shell A,
in the rear part of which is built the tunnel-
tube N of any desired character. I haveshown
it as composed of segmental sections riveted
or bolted together as s the shell A is advanced
by the Jac]ﬁ M, located in a jacking-chamber

‘between the last sections of the tube N and

the bulkhead I. The forward end of the
shell A is formed with a cutting edge B and
has joined to it a funnel-shaped ring C braced
and secured to the shell by brackets D. The
shell is made of heavy sheet-steel, and its

joints are flush on the outside to offer no re-

sistance to the earth and gravel asitis moved

forward, and it 1s remierced on the Inside by

ﬁsh—plates

- Additional trlancmlar braces F may be em- -
-ployed t0 brace the cutting edge of the shell.

The brackets D are shown as arranged in pairs
and at their lower &ngles are provided with -
‘bearings D’ to receive the pivots upon which

the shovels E swing., Similar bearings are

provided for the trunmc-ns of the thI‘&tlllC‘

Jacks J.

The shovels K are tI‘l&Ilﬁ‘llla.I' sheets of steel
so dished that when all are closed, as shown
by the dotted line in Fig. 1, they will form a
semispherical shield and practicaHV render
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the space within the shell A water-tight.

IO

.

Just
above their pivotal points the shovels are pro-
vided with a flange &, which when the shovels
are closed forms q, elosed joint with the inner
edge of the ring C, and along the center of the

ander side of the shovel is secured & lever H,
that acts as a knife in cutting the earth, and

at 1ts mner end has a boss I to receive the pin
K’ of the connecting-rods K, whose outer ends
are pivoted to the cross-head of the piston K*

- of the jack J.

L5

25

‘with an ordinary air-lock.

As seen in Fig. 1, When the shell A i1s forced
forward by the Jacks M or other suitable means
the cutting edge B and the points of the shovels
I are caused to penetrate theearth. Thejacks
J are then operated and their pistons forced
out, drawing the conhecting-rods K, which
swing the shovels inward, causing them to
break the earth and tear it away from the solid
mass in front of the shell and deposit it in the

‘now closed shell A, from which it is to be

moved. The bulkhead L i is provided with a

doorway or opening O, that may be normally

closed, and the tunnel-tube may be provided

Karth or gravel
loosened and deposited by the shovels within
the shell A may be readily removed through

the door O. It is obvious that one Oor more

- of the jacks may be operated while the bal-
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. shovel Whose entrenee into the earth 1s in' a

40 |
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ance. remain inoperative. This will tend to
permit the advancing of the tunnel and shell
in certain directions or enable them to main-
tain a straight line at will. KEight shovels are

shown;: but the number may be increased or
decre&sed if desired.
In Fws 7,8, and 9 is shown a form of

curved line, so that less resistance is opposed
to 1t than when swung on a pivot. These
shovels each carry several lugs P neéar their
rear ends that are engaged by the piston Q
of the jack Q and forced outward in the di-
rection of the dotted line. The brackets D

in this case have segmental channel-irons S,
in the channels of Whlch trevel rollers mountedf

in the lugs P. The jack is shown engaging
one of the lugs, and when the necessary pres-
sure 1s. exerted the shovel is forced forward
until the piston of the jack has reached its
limit. The jackisthen drawn backand caused
to engage the second lug, the operation being
repeated until the shovels are sufficiently ad-

vanced to close the mouth of the shell.

Figs. 10, 11, and 12 illustrate an arrange-
ment of jacks that occupies less space, the

. Jacks J being placed close to the sides of the
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‘'shell A and the end of the lever H being

turned upward toward the wall of the shell.
The jacks are in this case pivoted at J’ to the

brackets that extend back to the bulkhead L.,
. and the shovels are pivoted in arms H’, de-
* pending from the brackets.

This construc-

tion also permits the ring C to be set at a
more acute angle to e
depth.

L

ect a cut of greater
The shovels are, as before, provided

752,931

with a flange G to fit against the inner edge
of the ring C

When workmg in soft or friable earth, the
shovels deliver a certain amount of material
into the shell and form a barrier to the ad-
mission of more while the shell is being emp-

|- tied.

When rock is encountered the shovels and

jacks may be removed, the covers Y removed
from the slots W in the ring C, and drills be

‘appropriately mounted to pass through the

slots 1nto the rock, Fig. 13. When blasting
1s necessary, the drills may be removed.

I claim as my invention—

1. In a tunneling apparatus the combina-
tion of a shell, knives or shovels constructed
to operate toward each other on radial lines
to form a shield, and means for operating
them.

2. In a tunneling apparatus the combina-
tion of a shell, knives or shovels carried there-
by and eonstructed to move toward a central
point and means for operating them.

3. In a tunneling apparatus, the combina-
tion of a shell, knives or shovels within the
shell constructed to move toward each other
and form a shield across the mouth of the
shell, and means for operating them.

4. In a tunneling apparatus, the combina-
tion of a shell, curved knives or shovels car-

ried thereby and constructed to move toward -

each other and form a semispherical shield
across the mouth of the shell and means for
operating them.

5. In a tunneling apparatus, the combina-
tion of a shell, knwes or shovels carried there-
by and constructed to move toward each other,
and means for independently moving them.

6. In a tunneling apparatus, the combina-
tion of a shell having a cutting edge, knives
or shovels carried thereby and constructed to
move toward éach other and form a shield and
means for operating them.

7. In a tunneling apparatus the combina-
tion of a shell, a funnel- shaped ring united to
the shell to form a cutting edge, knives or
shovels arranged within the ring and shell and
constructed to move toward each other and

‘means for operating them.

8. In a tunneling apparatus, the combina-
tion of a shell within a funnel-shaped mouth,

a bulkhead, cutting knives or shovels con-

structed to move each other and means for op-
erating them.

9. In a tunneling apparatus, the combina-
tion of a shell having a funnel-shaped mouth,
a bulkhead within the shell,
knives or shovels constructed-together with
the bulkhead, to form a compartment within
the shell.

10. In a tunneling-machine, the combina-

. tion of a shell, knives or shovels pivoted there-

on and adapted to move toward each other and
means for operating them.

11. In a tunneling apparatus, the combina-
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tion of a shell, a bulkhead, knives or shovels
pivoted on the shell and constructed to close
as a shield to form,with the bulkhead, a cham-
ber within the shell and means for closing the
knives or shovels. o |

12. In a tunneling apparatus, the combina-
tion of a shell, knives or shovels carried there-
by and constructed to move toward and from
each other and means for independently oper-
ating them. o

13. In a tunneling apparatus, the combina-
tion of a shell, a funnel-shaped ring at the
mouth of the shell, brackets bracing the ring
and shell, and knives or shovels journaled in
the brackets. | |

14. In a tunneling apparatus, the combina--

tion of a shell. a funnel-shaped ring forming
the mouth of the shell, brackets within the
shell, knives orshovels journaledin the brack-
ets and adapted to move toward and from each
other and means for operating thern.

15. In a tunneling apparatus, the combina-

tion of a shell having a funnel-shaped mouth

and a bulkhead in rear thereof, brackets |

mounted in the shell, and knives or shovels
mounted in the brackets and constructed to
move toward and from each other to form a

shield across the mouth of the shell, and means |

for operating the knives or shovels.
16. In a tunneling apparatus, the combina-

. tion of a shell with a funnel-shaped mouth,

35.

40

knives or shovels constructed to move toward
and from each other and having flanges adapt-

ad to form a closed joint with the inner edge -

of the funnel and means for operating the
knives. . L
17. In a tunneling apparatus, the combina-
tion of a shell having a bulkhead and a funnel-
shaped mouth and knives or shovels construct-

ed to form a shield over the mouth of the shell |

x|

and having flanges to form a close joint with

the inner edge of the funnel, the whole to con-
stitute with the bulkhead, a closed compart-
ment. |

18. In a tunneling apparatus, the combina-
tion of a shell, a funnel-shaped ring forming |

l

the mouth of the shell and having openings
for the operation of tools, brackets bracing
the shell and ring and means for closing the
openings in the ring.

19. In a tunneling apparatus, the combina-

tion of a shell, a funnel-shaped ring forming -

the mouth of the shell and a series of palrs ok
brackets securing the ring to the shell and each
pair of brackets carrying a knife or shovel and
1ts actuating-jack. | '

90. In a tunneling apparatus, the combina-

tion of a shell having a bulkhead, shovels car-
ried thereby and constructed to move toward
each other, means for advancing the shell to
cause the shovels to penetrate the earth, and

' means for moving the shovels toward each

other to form a shield within whichiscontained
the dislodged earth. o

91. In a tunneling apparatus the combina-
tion of a shell having a bulkhead and a cut-

ting edge, shovels carried thereby and con-

structed to move toward each other, means for
advancing the shell to cause its cutting edge
and the shovels to penetrate the earth, and
means for moving the shovels toward each
other to form a shield between which and the

bulkhead is contained the dislodged earth.
09 Tn a tunneling apparatus, the combina-

tion of a shell having a bulkhead, shovels car-
ried thereby, means for operating the shovels

3 |
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to cause them to penetrate the earth and move |

toward each other to form a shield between
which and the bulkhead is contained the dis-
lodged earth, and means for at intervals ad-
vancing the shell. ' - |

03. The combination of excavating-shovels
constructed to move toward each other, a mov-

ablesupport in which they are mounted, means,

for operating the respectiveshovels independ-
ently and means for advancing the support.

In testimony whereof I have hereunto sub- -

seribed my name. o
| CHARLES W. SMITH.
Witnesses: | o

E. ¥. POrTER,
W. A. STAHLIN.

80

85




	Drawings
	Front Page
	Specification
	Claims

