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UNITED STATES PATENT OFFICE.

OHESTER T. DRAKE,

OF CHIOAGO ILLINOIS

EXCAVATING MACHINE

SPEGIFICATION forming part of Letters Patent Ne 74'¢,868, da,ted December 22,1903,
B.ppheetmn filed April 17, 1903. SBI']EL]. Ne 153,082 (No medel.) | | |

To all whom it MY COMCErTL:
Be it known that I, CHESTER T. DRAKE, a

vented a certain new and useful Improvement

in Execavating-Machines; and I declare the.

following to be a full, elear, and exact descrip-

- tionof the invention,such aswillenable others

skilled in the art to Whieh it pertains to make
and use thesame,reference being had tothe ac-

‘ecompanying drawmge ‘which form a part of
‘this specification. - -

My invention relates to eerteln improve-
ments in excavating-machines of the same
class as that described and shown in my con-

currently pending application for excavat-

ing-machine, executed of even date herewith

- and filed April 17, 1903, Serial No. 153,083.
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25

“after described and claimed,

The present mvenblon relates mme par-
ticularly to the mechanism for revolving the
cutter-shaft and to the other features herem-

In the drawings, Figure 1 is a side eleva-
tion of my mechanism
thesame; Fig.3,an end elevation with the cut-
ber-shafn removed Fig. 4, a plan view of the
inner end of the eutter Shaft and its accom-

panying mechanism; Kig. 5, a sectional view

30

on the line o 5 of Fiﬂ', 4, FiﬂP 6, an elevation
looking from the right in Flg 4 Figs. 7 and

3, detalle of the brace employed Fig. 9, an

| end elevation of the counterweight; Flﬂ' 10,

35

. Fig.- 13, a side elevation of cutter, shatt, and |
conveyer with the latter inverted; Fi

40

45

50

a side elevation of the counter welghb [‘lg
11, a sectional view on the line 11 11 of Fig.
9; Fig. 12, a plan view of the counterweight;

o, 14,
an end sectional view on the line 14 lflool{-
ing from the left in IFig. 13; Fig. 15, a side
view of slide-frame; F1g 16 a fronb eleva-

_tion showing frame v at a,nﬂ*le_, Fig. 17, a
front elevation of stationary and sliding'

frames; Kig. 18, a side view of I'ig. 17 look-
ing from the right; Fig. 19, a plan view of
the apparatus as shown in Kig. 16; Kig, 20,
a plan view of the apparatus as shown in
Fig. 17; Fig. 21, a sectional view on the line
21 21 ot' Fig. 2; Fig.-22, a plan view of the
truck-frame, and B‘1g 23 a side elevation of
the truck- fra,me with parts in section.

In carrying out the invention I will de-

. Fig, 2, a plan view of .

“citizen of the United Stetee residing at bh1- |
cago, county of Cook, StateofIllmms _havein- | trucks; C, the rails; D D', the endless belt

|

| eounterwelght E-.

concurrent application.

A represents. the fra,mework B B’, the 55

carriers; E ‘the cutber shafb F, the cutter;

G, the sp1ml conveyer back of the cutter for

' elaborately deseribed in my above- mentlened |

carrying off theearth; H, therevolving frame

to.which the shaft.is engaﬂed and by means
‘of which the end of the shaft carrying the cut-
‘ter iscaused to travel in a eircular direction—

that is, an orbital revolution; H', the gear

which meshes with the worm on the shaft H>=;
H3, the sprocket-wheel on the end of said
shaft H?; H4, a sprocket - chain connecting
the spreekeb Wheel H3 with the Spmeket-
wheel H%on the counter-shaft H® and J the
motor from which the power is der ived.

I will now describe the mechanism for sup-

{ pertmg and revolving the shaft K.

6o
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'K is a suitable standard supported on the

frame A and forming the bearings for the
various shafts, as shown in Fig. 5. It will

be observed bhat the shaft E extends on both
sides of the standard K and that thedriving-
.gears, form more or less of a eounterwmght
for the long end of the shaft. .

this standard, preferably by a roller-bearing
m, is an upmght bearing M. On the shaft.
E is the ball B/, which is carried in the ecir-
cular bearings M’ M? of the upright M. On
the inner or rear end of the shaft E is a

counterweight E?and a beveled gear N. On

the end of the shaft is a ring e, l{eyed to the

shaft.
of a collar which surrounds the ring e.

Meshmu- w1th the beveled gear N is a bev-

Supported by

¢ is a fitting (shown in Fig. 9) engaged to
‘the counterwewhb E?, as shown. -

75

30

The counterweight E*is in the form-

90

eled pinion O on the counter-shaft O', the lat-

ter being supported by the fitting ¢ on the

On the eounter-ehaft O

a sprocket - wheel O? connected by the -

qprecket -chain O® with the sprocket-wheel O*
on the counter-shaft P. This counter-shaft

P is supported in the upmght M and in the
bearing-arm M3, which is a part of or is car-
‘ried by the uprw'hb M. To brace the parts,
the counter-shaft O’ is connected -with the
counter-shatt P by the link Q, (shown in de-

tail in Figs.7 and 8,) said link provided with

a curved arm Q' to engage the outer end of

95
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~seribe only br1eﬂy those parts which are more | t,he shaft P, as ehown in Fig. 4. On the sha,ft__ |
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| Lhe truck B and a bolt 82 to hold the

the shaft PS¢,

o |
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P is a beveled gear P/, whlch meshes with | A, as well as the cutter-shaft, may be thrown

the beveled gear P?on the shaft P° This
shaft P° is suppoxted by the upright M and
by the arm /& of the standard K. On this
counter-shaft P2 is another beveled gear P4,
which meshes with the beveled pinion P° on
the shaft P% the latter supported by the arm
k' of the standard K and by the loose fitting
K? on the upper end of the shaft I°, Omn the
shaft P° is the sprocket-wheel Pr.
sprocket - wheel P is connected by the
sprocket-chain P°® with the sprocket-wheel R
on the shaft R’, the latter supported by suit-
able standards extending from the frame A.
The shaft R’ is provided with the gear R~

‘which meshes with the gear R? on the shaft

of the motor J. On the end of the shaft R’
is a pinion R*', which meshes with the gear
H7 on the shaft HS. |

The operation is as follows: The revolu-
tion of the axle of J is transmitted through
the pinion R? gear R?, sprocket-wheel R,
sprocket-chain P8, and sprocket-wheel P7 to
thence through the beveled
gears P% and P4, shaft P3, beveled gears P-

and P’ to the shaft P, thence through the
sprocket-wheel O%, sprocket-chain 0% and

sprocket-wheel O® to the shaft O', thence
through the beveled gears O and N to the
shaft E, thus revolving the latter,
same time the pinion R*on theshaft R’ meshes
with the gear H* on the shaft H° and thus
through the sprocket-wheel H® and chain H*
and sprocket-wheel H® the shaft H* is re-
volved, and thus the frame H revolved. The
ball E' on the shaft E being supported by the
circular bearings M’ M? permits the outer or
cutter end of bhe shaft K to be moved in any
direction, either hor 1zon1:a,lly or vertically, or
at an mlcrle This of course will give an op-
posite movement to the inner or counter-
weight end, and consequently to the gear N.
Any vertical movement or movement in an
up-and-down direction will be compensated
for by the gear P’ simply revolving against
the face of the gear P, while any horizontal
movement or movement 1n a sidewise direc-
tion will revolve the upright M on its ball-

“bearing m, and the latter will carry with it

the standard M?® and consequently all the
mechanism on the shaft P and all the mech-
anism supported on the shaft O'. Thus the
shaft £ while continuously revolving may be
tilted in either a horizontal or vertical direc-
tion without disturbing the mechanism for
revolving it.

Another feature of my present invention
is the mounting of the frame A and the
mechanism supported thereby by a bearing
S, Fig. 23, on the frame and a socket S’ on
parts
together. I also provide on the truck B'a
btllp B3, having pelfm ations B?, and also the
channel-irons d a', on which the piece A” of
the frame rests.

with a bolt A3, which enters the orifices of
the strip B so that when desired the frame

The

At the !

"The piece A* is provided

right 1eota,nfrul.:u
upright bars v, within which the frame T,

in a horizontal direction to an angle to the

length of the side of the excavation, and
thereby enabling the cutting of a greater di-

ameter of excavation than as though the ad--

justment were confined to the cutter-shaft.
Another feature of my invention is the
provision of mechanism for preventing the
revolution of thecylinder T, which surrounds
the spiral conveyer G, on the outer end of the

cutter-shaft.

U is a frame oxtending out from the main
frame A.

V is a frame, and pivoted therein is an up-
frame consisting of two

extending from the cylinder, slides. The
frame V is provided with two horizontally-
extending arms %', which pass through ori-
fices in the frame U. Now, as will be seen,
when the cutter-shaft moves vertically the
frame T will slide up and down between the
bars v, and when the shaft moves horizon-
tally the frame V will slide horizontally on
the arms 2. Thus the cylinder T is con-
stantly held from rotation, while at the same
time it can acecommodate itself to any of the
movements of the shatt K.

In Fig. 13 I have shown a variation in the
form of the cutter and its accompanying
spiral conveyer. W 1s the conveyer, sup-
ported by the arms w on the shaft and re-
volved by the gears w’ and w° connecting 1t
with the eounter-shdft

I wish it understood that in the present
application I have shown and described sev-
eral features which are not broadly claimed
in this invention, but which are also shown,

described, and claimed more particularly in
my concurrently pending application, filed

April 17, 1903, Serial No. 193 083.

What I claim is— |

1. In a machine of the class described, the
combination of the cutter-shaft, a horizon-
tally-rotatable standard on which the shaft
is mounted with a ball-joint between the
shaft and standard substantially as described.

2. In a machine of the class described the

combination of the cutter-shaft, a horizon-
tally-rotatable standard on Whleh it is mount-

ed,.and fro:n which it extends in both di-
Iecmons, a scries of gears carried by the short
end of the shaft for rotatiug it, another series
carried hy the standard and adapted to move
when tho standard isrotated, the latter gears
meshin~ with the shaft-gears and nmeans for
revolvuw the standard-gears.

3. In a machine of the class described the
combination of the cutter-shaft, a horizon-
tally-rotatable standard on which the shaft is
mounted, a gear fixed on the end of the shaft,

“one or more gears carried by theshafi adapt-—

ed to drive Lhe fixed shaft-gear, a series of
gears mounted on the standald and adapted
130 move when the standard is rotated and
means for revolving the standard-gears.

4, In a machine of the class deﬂcribed, the
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“accompanying mechanism, said framework
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3

combination of the cutter-shaft mounted on | cutter, a cylinder surrounding the spiral con- 6o

the horizontally-rotatable standard and ca-
pable of vertical tilting on the standard, a
gear on the end of the shaft, a pinion also
supported by the shaft and meshing with said
gear, a sprocket-chain connecting said pin-
ion with another pinion mounted on the said

pivoted standard and means for revolving |

the latter pinion.
5. In a machine of the class desceribed the

combination of the cutter-shaft mounted on
a horizontally-rotatable standard and capa-
ble of vertical tilting on the standard, a bev-
eled gear on the end of the shaft, a counter-
shaft supported by said eutter-shaft carrying
a beveled pinion which meshes with said bev-
eled gear on the cutter-shaft, a sprocket-
wheel on the counter-shatft supported by the
horizontally-rotatable standard, a sprocket-

wheel on the latter shaft, a splocket-eha,m |

connecting said two sproeket wheels, a bev-
eled gear as P’ on the last - named shaft, a
vertical shaft supported by said horizontally-
rotatable standard, but capable of move-

‘ment independent thereof, said latter shaft

having a beveled gear which meshes with the

“beveled gear P, and means for revolving the

last-named Sha,ft |
6. In a machine of the class described, the
combination of the cutter-shait, a collar on

‘the end thereof, and a counter-shaft carried
by said collar and extending at right angles

to the cutter-shaft.
7. In a machine of the class described, the

‘combination of thecutter-shaft, a ring on the

end thereof, keyed tosaid shatt, a collar sur-
, a fitting engaged to said
collar and & counter shafb extending from

and supported by said fitting. |
8. In a machine of the class descmbed the

combination of the cutter-shaft, mounted on
‘a horizontally-rotatable .sta_ndard and capa-

ble of vertical movement thereon, a counter-

shaft carried by the end of said cutter-shaff,

and another counter-shaft carried by the
horizontally - rotatable standard, said two

shafts connected together by braces ,
9. In a machine of the class described, the

"combination with the cutter-shaft provided

with means for revolving it and simultane-
ously moving it in a circular. direction, a

framework for supporting said shaft and its

mounted on pivoted truek at one end and
having a sliding engagement with the truck

at the other end.
10. In a machine of the class descrlbed the

combination of the cutter-shaft provided with

a rotary cutter, a spiral conveyer back of the |

veyer, means for moving the cutter in a eir-.

cular direction simultaneously with its rota-

tion on its own axis and means for holding
the ¢ylinder against rotation.

11. In a ma,ehme of the class descrlbed the
combination of the cutter-shaft provided with

a rotary cutter on its end, means for revolv-
ing the cutter on its own axis, and means for
simultaneously moving itin a circular direc-
tion, a spiral conveyer back of the cutter, a
eyhnder surrounding said conveyer, and a
vertically-slotted horizontally-—movableframe

combination of a rotary cutter, a spiral con-

veyer carried by the cu tter-shaft and located

out of the longitudinal plane of the cutter but

adjacent thereto to directly receive the mate-
| - 3o

rial loosened by the cutter.
13. In a machine of the class deseribed, a

cutter-shaft mounted on a horlzontally-roba- -
table standard, said shaft extending on both

sides of the standard and counterbalanced, a

series of gears carried by the shaft for rotat-

ingit, a series of gears carried by the standard

and a,dapted to mesh with the shaft-gear and

means for revolving the standard-gear. |
14. The combination of an operating-shaft .

mounted on a horizontally-rotatable standard
said shaft extending on both sides of the stand-

ard and coun terbaldnced a series of gears car-

ried by the shaft for rota,tmg, a series of gears
carried by the standard and adapted to mesh
with the shaft-gears, and means for revolving

the standard-gears.

65

in which the cylinder is engaged and held : -

dn'alnst rotation. |
| 1z In a machine of the class descrlbed the.

75

90

95

15. The combination of an operatlnﬂ'-shaft N

a horlzonmlly rotatable standard on whiceh

‘the shaft is mounted, a gear fixed on said

shaft, one or more gears carried by the shaft

adapbed to drive the fixed shaft-gear, a series:
of gears mounted on the standard and adapt-
ed to move when the standard is rotated, and

means for revolving the standard- -gears.

16. The combination of an operating-shaft,
mechanism for revolving the same and a ball-
joint mounted on a horizontally - - rotatable

olutlon

In testlmony whereof [ sign bhls speclﬁcd-_

tlon in the presence of two witnesses.
CHESTER T. DRAKE._

Witnesses:
H. S. GAITHER,
CLARA C. CUNNINGHAM.

........
T L T TS D B [ HIHL L ] I I |
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starrdard forming the joint between the shaft
and its supporting-standard and mechanism

for giving the end of the shaft an orblbal rev- I1¢ -
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