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To all whom it may concern:
Be it known that I, HAwLEY N, OARGTLL,
-of Grand Rapids, in the county of Kent and
State of Michigan, have invented u new and
Improved Tunneling and Exeavating Machine,
of which the followin g is a specification : :
Figure 1 is a longitudinal section of my im:
proved excavator. Rig. 2 is.a transverse sec-
tion on line # % in Fig. 1. Tig. 8 is a front
“elevation. Fig. 4is a detail view of the chain-
wheel and rear end of the rotating dram. Tig.
b is a transverse section on line y'y in Fig. 1.
Fig. 6 is a transverse section on line z zin Fig.
1. TFig. 7is a longitudinal section of the ro-
tating drum on line 2 2’ in Fig. 5.
Similar letters of reference indicate corre-
sponding parts.
This invention consists of a cylindrical case
~ Or shield having a conecave socket, to which
the convex portion of another case is ﬁtted,
which carries the excavating mechanism,
‘Within this last-mentioned case there are two
concentric drums, the outer one of whicl ro-
“tates in contaet with longitudinal rollers car-
ried by the case, and the inner one rotates
With the outer one, and is capable of sliding
longitudinally therein, being guided and sup-
Ported by friction-rollers. To the rear end of
the said drum a chain-wheel is sceenred for re-
ceiving the drivin g-chain, and to its front end
a series of cutters or excavators are attached.
A shaft carryin 8 an carth-auger is journaled
in the center of the inner drum, and there are
devices for operating and adjusting the vari-
ous parts, as hereinafter more fully described.
Referring to the drawin g, A is the main
portion or body of the excavator, which con-
sists of a hollow cylinder of iron, havin g
formed at its front end a socket, A/, for secur-
ing the globular portion of the casing B. The
front end of {he casing B is provided with g
rim or flange, BY, which is of the same diame-
ter as the casing A. 1B gre Plates hinged to
the casing B for ‘covering the joinf between
the casings A and B, and giving the exterior
~of 1;che apparatus a ecylindrical form through-
out, . . _ o
A number of rollers, G, having their axes
Parallel with the axis of the casing, are jour-
naled in the said casing B, and form a bear-
ing-surface for the hollow cylinder 17, which

- D,

is placed in the casin ¢ B, and is retained by
Hanges at cach end. Yacking is used behind
the forward flange of this dram to exclude
water, sand, &e.

Within the eylinder T a cylinder, C, is
placed, which is provided with four or more
series of friction-rollers, ', arranged in longi-
tudinal rows upon transverse axes, The cyl-
inder C is provided with heads C! C?, which,
in the present case, are concave; but they may
be made of any other snitable form. In aper-
tures in the center of these heads a tube, D,
is secured, which projects rearward a short
distance, and is threaded internally to receive
a threaded guide, @', for a tubular shaft, .

A guide, G, consisting of a cylinder fitted
to the said tube D, and containing longitudi-
nal rollers ¢, forms an additional support for
the shaft B, which support is capable of mov-
ing back and forth with, or independently
of, the said shaft. Said cylinder is operated
by screw-shafts, and,when forced into position,
forms a water-tight joint in tube and round
shaft B. A perforated flange projects from
the front of the guide G, for receiving a hook
for withdrawing the said guide from the tube
This flange forees the central column of
earth outward to the excavator.

The front end of the shaft 1 is provided with
a conical cutter, ¢!, which consists of three or
more converging knives projecting from the
end of the shaft and attached to a ring, 2. A
spiral auger-blade, ¢, is secured to the front
end of the shaft . This blade, together with
the conical cutter ¢!, makes the central cut in
the excavation, and acts as a serew-pile in
drawing the cylinder ¢ forward and holding
it to its work. * The shaft T operates as a main
central guide to the machine as it advances,

The shaft 1 is slotted, and to-it a collar, @2,
is fitted, which collar is provided with a frie-
tion-strap, @, that is operated by a lever, a5,
80 as to clamp or gripe the end of thg guide d.,
which is turned down to about the same di-
ameter as the larger part of the collar 42,

The guide d' and the threaded portion of the
tube D are slotted to receive g key, which
causes the guide d!to revolve with the said
tube. A screw, @4, passes through the collar
@, and into the slot of the “haft B, A key may
be used with or without connection with this
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screw. By contracting the friction-strap o,
the collar @?, and consequently the shatt I3,
is made to rotate.

Upon the rear end of the cylinder C a chain-
wheel, K, is secured, which takes its motion,
through a suitable chain, from engines ar-
ranged in the casing A. At the front end of
the cylinder C there are three sets of excava-
tors or cutters. One set consists of the cut-
ters f; placed diametrically opposite, near the
tube D, and are oppositely arranged with re-
spect to each other, so that the rotation of the
cylinder in either direction will cause one of
them to cut. Another set consists of the cut-
ters g, which are arranged diametrically oppo-
site in the head of the cylinder, and are op-
positely arranged with respect to each other,
as in the case of the cutters f.

The cutters f g are curved from their cut-.

ting-edges backward tothehead C!, forthe pur-
pose of throwing the earth and other material
loosened by them, through aperturesin the
head C', into the interior of the cylinder C,
their cutting-edges overlapping the apertures
in the cylinder. One of the cutters, g, is placed
on guide-rods %, and may be thrust more or
less through the head C! by turning a nut, 7',
placed on the rod #?, which is attached to the
cutter g. This cutter ¢ is also provided with
a sliding back piece, ¢, which may be moved
from the rear end of the cylinder C by means
of a rod, . Said back plate, together with
the overlapping cutting-edge of the excava-
tors, when closed, is for the purpose of form-
ing a water-tight joint. The other cutters may
be arranged to operate in the same manner.

The eutter ¢! is pivoted at ¢* to the cylinder
C, and swings in a plane parallel to the plane
of rotation of the said cylinder. This cutter
is arranged so that when it is closed it will ex-
clude water, and is capable of being moved
outward to-the rim B by turning a shaft, ¢3
which extends backward through the head C?
of the eylinder C. One or more of these cut-
“ters may be used, which may be arranged to
cut in either direction.

The shaft ¢* is provided with an arm, ¢4,
which is connected to the cutter ¢' by means
of a short connecting rod or link. A grapple-
hook, k, is secured to a shaift, &', that extends
from the front to the rear of the cylinder. Said
hook is designed for loosening and handling
bowlders at the front of the excavating appa-
ratus.

The rear end of the tubular shaft E is sup-
ported by a ring or sleeve, I, from which four
JL more serews, j, radiate, the said screws be-
ing provided with globular heads, which are
fitted to corresponding sockets J in the ring L
The screws j' are fitted to internally-threaded
sleeves §% which are provided with ball-and-
socket joints, the soclets of which are attached
to the casing A. By turning the sleeves §2 or
the screws j!, the guide-screw shaft E, and
consequently the casing B and the contained
apparatus, may be directed at any angle (with-
in certain limits) with the main portion A.

- H is a bulk-head, stayed by suitable braces,
and provided with a central aperture of suffi-
cient size to permit any desired latitude of mo-
tion in the shaft BE. H’is a plate that sur- -
rounds the shatt I, and covers the central aper-
ture of the bulk-head, and is provided with a
suitable packing, which makes a water or air
tight joint around the shaft F and between the
plate H’ and the bulk-head H. ‘

P P are apertures in the body A, through
which piles may be driven when occasion re-
quires. The said apertures are closed by
valves or covers P!, which are secured by
clamping-yokes P2 .

O O are hydraulic eylinders, that are secared
at equal distances around the interior of the
rear end of the part A, and are connected with
a single pipe, which supplies the water under
pressure, so that the rams of all the cylinders
may moye simultaneously. Air-cylinders may
be attached "to the hydraulic cylinders O
for working the rams Dack after they have
been forced out.

The hydraulic cylinders are designed for

forcing the excavating apparatus ahead after

a quantity of earth has been removed in front
of the apparatus. Their rams abut against
the masonry, which is laid within the rear-
wardly-projecting edge of the part A.

The apparatus is to be driven by compressed
air, and the engines (which are shown in dot-
ted lines at Q) are to be arranged in any con-’
venient position in the part A. .

The interior of the eylinder C is to be pro--
vided with an internal spiral flange or screw,
which will econvey the earth cut by the appa-
ratus to the rear end of the said cylinder,
whereitmay be removed or discharged through
doors provided for that purpose,

The operation of the machine is as follows:
The chain-wheel K being connected with the
driving-engines by means of a chain of suit-
able size and strength, the engines are set in
motion, and the’ screw-blade ¢* is moved for-
ward into the earth, either drawing the cylin-
der C with it or not, as may be desired. The
serew ¢ is moved forward a sufficient distance
to anchor if, so as to be eapable of resisting
the strain of drawing the drum O forward as
it is rotated upon the screw d!, and thus fed
up to its work.

It is obvious that to cause the tubular screw-
shaft E to rotate it is necessary to insert a
key in the slots of the tube D and the screw
dt, and also to contract the friction-strap &;
but when the cylinder C is moved forward, by
turning upon the screw d, this key must be re-
moved.

The end cutters f ¢ ¢are operated first, and
when they have cut as far as possible the cut-
ter ¢! is thrown out gradually until the earth
is removed from within the rim B.

Should any buwlders be encountered by the
cutters el, a drill may be inserted through the
tubular shaft, and a hole made of sufficient
depth to secure a cartridge of such size as to

‘rend the bowlder, but not injure the machine.
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After being broken up by the explosion of
the cartridge, the fragments of the bowlder
will be thrust aside, to be removed by the cut-
ters. The earth removed by the cutters is
delivered to a spiral flange in the cylinder C,
which, by its continual rotation, conveys it to
the rear end of the said eylinder, when it may
be removed or discharged through an open-
ing made in the rear head of the cylinder for
that purpose.

After a cut has been made within the range
of the cylinder O, the entire apparatus is
moved forward by the rams of the hydraulic
cylinders, the eylinder C at the same time re-
ceding into the casing B. The operation of
cutting is repeated, and at the same time an
additional course of masonry is laid upon the
rearwardly-projecting flange of the body A.

If piles are required to support the masonry,
they may be driven through the openings P.

If there should be water in considerable
quantities, so that it is impossible to remove it
by pumps, the casing may be supplied with
compressed air, and the water excluded and
controlled by internal pressure.

Having thus described myinvention, I claim
as new and desire to secure by Letters Pat-
ent—

1. A casing, A, having a socket, A’, in com-
bination with a casing, B, having a globular
portion, substantially as herein shown and
described.

. 2. The hinged plates B? in combination
with the casings A B, substantially as shown
and described.

3. The combination of the casing B, having
forward-projecting rim B!, and longitudinal
rollers Gr, with the cylinder F and sliding and
revolving excavating-cylinder C, as and for
the purpose set forth.

4. An excavating-cylinder, C, having con-
cave front and rear heads, and a central tube,
D, and provided with rollers ¢/, in combina-
tion with the cylinder I and casing B, for
guiding and supporting the excavators, sub-
stantially as set forth.

5. The combination of the excavators or
cutters f g, arranged in opposite and reversed
manner, with the cylinder G, as and for the
purpose herein set forth.

6. The combination of the longitudinally-
adjustable cutter ¢ and screw h? with the ex-
cavating -cylinder O, as and for the purpose
specified.

7. The movable back piece ¢, in combination
with the cutter g, substantially as shown and
described. v

8. One or morelaterally-swinging cutters, ¢',
shaft ¢% having arms ¢, and link for connect- .
ing it with the cutter g\, and the cylinder C,in
combination, substantially as herein shown
and described.

9. The combination of the hook or grapple
k and the shaft &’ witli the excavating-cylin-
der C, for removing stones or obstructions,
arranged in advance of the excavators, as
herein set forth.

10. The screw di, fitted to threads in the
rear end of the tube D, and the guide G/, con-
taining rollers e, for guiding the tubular shaft
E, substantially as shown and deseribed.

11. The combination of the tubular guide
and anchor shaft B, having ecutters ¢! and
spiral blade €% with the excavating-eylinder
C, revolving upon said shaft, as and for the
purpose set forth.

12, The combination of the collar ¢?, having
the screw d*, or its equivalents, the friction-
strap d?, guide d', and shaft 1, substantially
as shown and described.

13. The combination of the solid bulk-head
H and packing-plate H’ with the stationary
cylinder A, excavating-cylinder C, and guide
and anchor shaft E, for forming an equilib-
rium of pressure against the excavating ma-
chinery, as herein set forth.

14. The combination of the ring I, sockets
dJ, radial screws j', and internally-threaded
sleeves j* with the cylinder A, and guide and
anchor shaft B, and excavating-cylinder C, as
and for the purpose set forth.

15. The combination of the hydraulie eylin-
ders O, having attached air-cylinders O/, with
the casing A and excavating-eylinder C, as
and for the purpose stated.

HAWLEY NATHAN CARGILL.

Witnesses:
L. BEMENT,
D. MCNAUGHTON.




