(No Model.) 3 Sheets—Sheet 1.

G. H. SHERMAN.
TUNNELING MACHINE.

Patented Jan. 24, 1893,
| | ‘

No. 490,318,

<3
NN

s = A e T

NN

\E\ SNARNAN
- 8!

O O R S NSRS

SANAN ALLY ANEATINNRY ANNNVANNN AN
7,
7/
/// 7

N
:\\ % i\Q \I
\\ti O \\\\ .
NN N D\
NN
\l\\ 5 NN l’{ _
R 4 \\\ L{
\\\ \ﬂ “N\ s \\\
\\\ 4§ N \) \‘\\
NN LN N
N7 i R \\\\‘{‘
N 3 ZANNNN
N AN
N D, N\
N
\:\\§ b 2 \\Q
AN | ! > | NN
N " b ] R N
\\\\\Q i /j// @ i = l l N
X\ TP N B IS RN
N i ! \\\
N Q N
\\:\\ ] . N
N R T j NN
\Q:\ . B 5 L %Q L B \\\\
Q‘, )
] Q\\\
N X N
N
[y ‘{\\

THE NORAIS PETERS CO. PHOTOLITHO., WASHINGTGN, ©. C.




Sheet 2.

3 Sheets

G. H. SHERMAN.
TUNNELING MACHINE.

{No Model.)

Patented Jan. 24, 1893,

No. 490,318,

Y

Zinu N

R

f

p T 3

e e e I e e D~ e i iy

BIAMINAHHINAVH U VEVERAANEARAUEARNARMAR PRANARN NN AN N

! !

5

-277.7_4-

WitNEBsES.

THE NORRIS PETERS €O, PHOTO-LITHO., WAFHINGTON, 0. C.




Sheet 3.

3 Shests

G. H. SHERMAN.
TUNNELING MACHINE,

(No Model.)

Patented Jan. 24, 1803.

No. 490,318.

__
i
______
|
Hi
l

_ |

___

___

________ _____:_
___

i

THE NORRIS PETERS €O, PHOTO-LITHO., WASHINGTON, I C,




| o]

15

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

GEORGE H. SHERMAN, OF DETROIT, MICHIGAN.
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SPECIFICATION forming part of Letters Patent No. 490,318, dated January 24, 1893,

Application filed July 20, 1891.

To all whom it may concern:

Be it known that I, GEORGE H. SHERMAN, a
citizen of the United States, residing at De-
troit, in the county of Wayne and State of
Michigan, have invented certain new and use-
ful Improvements in Tunneling-Machines;
andIdodeclare thefollowing to bea full, clear,
and exact description of theinvention,suchas
will enable others skilled in the art to which it
appertainsto makeand nsethesame,reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.

This invention relates to new and useful
improvements in tunneling machines, espe-
cially designed for use in the building of sub-
aguneous tunnels; and it consists in a cerfain
construction and arrangement of parts, as
hereinafter fully set forth, the essential fea-
tures of which being pointed out partienlarly
in the claims.

The objects of the inventionare; to provide
means for rapidly and effectually removing
the earth in advance of the construetion end
of the tunnel, and in such manner as to ex-
clude the water therefrom; to obviate the
caving-in of the earth as the tunnel is ad-
vanced; and to facilitate the carrying away
of the earth removed from the heading. These
objects are attained by the mechanism illus-
trated in the accompanying drawings, in
which;—

Figure 1 is a central horizontal section
through the shield or caisson carrying the
operative mechanism, and a portion of the
completed tunnel, showing the position of
parts in the operation of tunneling. Fig. 21is
an elevation of the forward end of the caisson.
Fig. 3 is an enlarged Ilongitudinal section
through one of the elevators removed from
the caisson. Fig. 4 is an enlarged cross sec-
tion through said elevator, as taken on dotted
line 4—4 of Fig. 3. Fig. 5 is an elevation
of the rear end of the caisson. Tig. 6isan
elevation of the front end of the caisson, a
portion of the outer bulk-head being broken
away, showing the employment of the eleva-
tor to carry the removed earth through the
crown of the caisson, and discharge it at one
side of the excavation.

Referring to the letters of reference, A des-
ignates the shield or caisson in which is lo-

Serial No, 400,103, (No model.)

cated the mecHanism for actuating the re-
volving knives that remove the earth in ad-
vance of the tunnel construction, and the con-
veyers that carry said earth away, also the
jacks that force the caisson ahead asthe earth
is removed. The caisson is cylindrical in
form, and its interior diameter is greater than
the outer diameter of the tunnel, so as fo en-
able the forward end of the tunnel B to be
formed within the rear end of said caisson, as
shown in Fig. 1.

C designates a head located within the
caisson A. Between the head C and the
outer end of the caisson is located a semi-cir-
cular or segmental bulk-head D, secured fo
and depending from the crown of the eais-
son 80 as to close the upper half thereof,
there being considerable space between the
adjacent faces of the heads C, D, forming
an air-space or chamber, as hereinafter de-
seribed.

E designates asleeve, theinner end of which
passes through and is journaled in the head
Cand carries the infernal gear-wheel F, which
is rigidly secured thereon. The outer end of
said sleeve is journaled in the boxing & se-
cured to the lower edge of the semi-circular
head D, and is provided with a laterally ex-
tending arm H carrying at its outer end the
knife-blade I, clearly shown in Figs. 1 and 2.
Passing through the sleeve B and journaled
therein, is a shaft'J. Mounted on the inner
end of said shaft is a gear-wheel K of less di-
ameter than the internal-gear F and adapted
to revolve within the perimeter thereof. The
outer end of the shaft J projects beyond the
sieeve K and carries the laterally extending
arm L having the knife-blade M attached
thereto. Located between the toothed sur-
faces of the gears F, K, and meshing there-
with, is a pinion h, (see Fig. 5) which is driven
by any suitable motor, whereby said gears
are caused to revolve in opposite directions,
thus imparting a reverse motion to the arms
H, L, carrying the cutting knives, which are
so mounted as to pass one another as they
revolve.

Leading from the bottom of the caisson at
the forward end, are the duplex elevators N,
clearly shown in Fig. 2, that receive the earth
cub away by the revolving knives and earry
it nupward through the air-space between the
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heads C, D, where said earth is: disecharged
by said elevators through the head € into the
chute O, from whiech it is deposited onto the
conveyer P extending into the body of the
tunnel; shown in Figs. 1 and 5,and is earried
away in the manner hereinafter set forth.
Said elevators and econveyer being driven by
a motor (not: shown) to which ‘they are pref-
erably connected: by ¢hain and sprocket gear.
The elevators N are divided at their [lower
ends: by the: partition  Q, shown! in vertieal

section in IFig. 1, which also'forms a brace fér

the head C, standing at right angles thereto
and ' extending along the lower wall of the
caisson. :The elevator hoods or casings are
not permanently secured in:place, and are
made  in detachable sections which are cou-
pled by the coupling-plates d, this construc-
tion permits the elevators to be: entirely: re-
moved; when desired., :On looking at Figs. 3
and 4,it will be seen that these elevators con-
sist of an endless chain f passing over a se-
ries of sprocket:wheels @ journaled :in the
casing or hood of 'the elevator, said chains
carrying the elevating buckets c.

To preventithe earth that isremoved by the
excavating knives, packing into the end of
the caisson against the head €, said caisson
is provided with the inclined plates €/ secured
to the vertical face of the head Dandextend-
ingobliquely forward to the base of the caisson

. rim, whereby: the removed earth that falls

35

upon said plates is conveyed to the foot of
the ‘elevators N. It will now be apparent,
that, by revolving the pinion h of Fig. 5; the
gears I' K will be turned in opposite direc-
tions, imparting a reverse motion to the arms
H L carrying the cutting knives, whereby the

-earth in advance of the caissonisiscutaway,
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and falling at the base of the elevators N is
removed thereby. The knives traveling in
opposite directions equalize the strain upon
the parts, and the knife M moving in the
smaller circle has a greater cutting surface,
than the knife I travelingin thelarger circle,
thus equalizing the cutting area of the knives.
As the earth is cut away the caisson is forced
ahead by means of hydraulic-jacks R, shown
in Fig. 1, placed between the head C of the
caisson, and the end of the tunnel wall B.
The tunnel is formed within the rear end of
said caisson as it advances, and to prevent
water passing into the caisson between the
inner face thereof and the outer wall of the
tunnel, a packing or filling m is placed be-
tween the adjacent faces of the tunnel and
caisson as said caisson is advanced and the
tunnel constructed therein.

In subaqueous tunneling where the line of
the tunnel is but a short distance below the
bed of the stream, a great deal of water will
be encountered, which is excluded from the
caisson and tunnel by maintaining a counter-
balancing air-pressure therein, which is ac-
complished through the medium of an air-lock
S, shown in Fig. 1, located at or near the
mouth of the tunnel. This air pressure with-
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in: the tunnel and: caisson, keeps the water
level, in'the space between the head C and
segmental head D,down nearly on aline with
the lower edge of the head D, thereby form-
ing an air-chamber in the upper portion of
the space between said heads:

In Rig.1 T designates 4 screw-shaft, one
end of which is swiveleéd in the inner end of
the shaft J, and thethreaded portion of which
passes through a tapped stud U mounted on
the frame V:gecured to the head C of the

‘eaisson; the inner end of said shaft T being

squared: for the application of a 'wrench or
crank thereto, whereby, by removing the box
b, and turningthe serew-shaft T so as'to draw
the-shaft J and sleeve K inward, the arms H
L upon said shaft and sleeve, reéspectively,
may be drawn in past the loweriedge of the
bulk-head D, and swung upward within the
air:space between the heads C D, as clearly
shown by dotted lines in Fig/ 6, in which po-
sition the excavating knives may be readily
re-ground or repaired. Access to said air-
space is effected through the man-hole 'W
shown in Fig. 5, between the elevators N.

In: Fig. 2, n: designates a iseries of screw-
plugged apertures in the bulk-head D. : Said
apertures afford means for the intreduection of
a drill; in ease a bowlder is éncountered in
the upper arc;of the heading, whereby said
bowlder may be drilled and reduced by blast-
ing.

By the employment of the segmental bulk-
head D, and the maintenanceof the air press-
ure in the tunnel and eaisson; the excavating
may be readily carried on, though a portion
of the upper arc of the caisson and tunnel ex-

tends above the bottom of the stream into the :

water,asshown in Fig. 6."  In which case I pro-
vide a vertical casing 7, which is secured to
the under face of the caisson around the man-
hole or opening Z’ therethrough, shown in
Fig.1. Said casing extends downward through
the air-space between the heads C D, its lower
end terminating on a line with the bottom or
lower edge of the head D. Through this cas-
ing passes the elevator N, the upper section
of which is hinged as shown at ¢ in Fig. 6, so
that,assaid elevatoris passed upward through
said casing,if in a stream, the hinged section
thereof will be carried by the forece of the
stream into a horizontal position,whereby the
earth removed by the excavating knives may
be carried upward by the elevator, through
said air-space and the crown of the caisson,
and discharged downstream, thus simply and
effectually removing the earth from in front
of theadvancing tunnel. And by employing
the headed caisson, that advances into the
excavation as rapidly as it is formed, disas-
trous “cave-ins” are obviated.

Having thus fully set forth my invention,
what I claim as new and desire to secure by
Letters-Patent, is;—

1. In a tunneling machine, the combination
of the movable support or caisson, the revo-
luble excavating knives mounted therein to
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travel in opposite directions, and mechanism
for driving said excavating knives, substan-
tially as specified.

2. In a tunneling-machine, the combination
of the movable caisson having the outer seg-
mental bulk-head therein depending from the
erown of the eaisson and terminating at the
axis thereof, the inner head crossing the en-
tire diameter of the caisson some distance in
the rear of said outer-head its upper edge ter-
minating some distance above the lower edge
of said outer head, forming an air-space be-
tween said heads, the revoluble excavating
knife mounted in said caisson so as to be with-
drawn within said air-space, and mechanism
for revolving said knife.

3. Inatunneling-machine, the combination
of the movable caisson, the shaft journaled
therein, the outer-bulk-head depending from
the erown of the caisson and terminating at
said shaft, the inner head extending diamet-
rically across the caisson its upper edge ter-
minating above the lower edge of the outer
head,forming an air-space between said heads,
the revoluble excavating knife mounted on
the outer end of said shaft and adapted tobe
withdrawn in under the outer head and into
said air-space, and mechanism for driving said
knife.

4. In atunneling machine, the combination
of the eaisson provided with the head C, the

segmental bulk-head in advance of the head
C, and having the air-space between said
heads, of the elevator passing through said
air-space and discharging through the erown
of thecaisson, the revoluble excavating knife
journaled in said caisson,and the mechanism
for operating said parts, as set forth.

5. 1o a tunneling machine, the combination
of the caisson, the sleeve journaled therein

.earrying a gear-wheel on itsinner end and an

excavating knife on its outer end, the shaft
passing through said sleeve, also having a
gear-wheel on its inner end and carrying an
excavating knife af its outer end,and means
for rotating said gears so as to revolve the
excavating knives in opposite directions.

6. Inatunneling machine, the combination
of the caisson having the head C, the segmen-
tal bulk-head in advance thereof, and having
the air-space between said heads, of the shaft
carrying the excavating knife journaled in
the head C so as to slide longitudinally, and
means for adjusting said shaft- endwise to
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withdraw the excavating knife within said 55

air-space, as set forth.
In testimony whereof 1 affix my signature in
presence of two witnesses.
GEORGE H. SHERMAN.
‘Witnesses:
E. 8. WHEELER,
R. B. WHEELER.



