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To all ﬁ:!uom it may oo}werﬂ:. :

"UNITED  STATES

o '.‘éa'_c;#fed Septe;n‘Sgr 29; 1908.
PATENT OFFICE.

TAYLOR E. DANIELS, OF CHICAGO, ILLINOIS.

. EXCAVATING-MACHINE.

" BPECIFICATION forming part of Lotters Patont No, 740,005, dated Septambet 29,1903,
 Appilostion Aled Ootober 16,1603, Serial Ho,137,693. Homodeld. - '

. Beitknown that I, TAYLOR E. DANIELS, &
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Excavating-Machines, of which

_ the following is a specification. :
_ "My present invention isin the nature of an-

T
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improvement on the excavatihg-machine de- .

scribed in my pending application, Serial No.
102,819, filed April 14, 1902. . -\ .
My primary object is to provide a machine
Jf this character particularly adapted to the
purpose of producing holes or borés of eon-
siderable depth. - o .
The invention isillustrated in its preferred
embodiment in the accompanying drawings,
in which— 4 Nr
Figure 1 represents a broken view, in side,
elevation, of the improved machine; Fig.:2 A
a plan view of the same; Fig. 3, a plan 598G

tion taken as indicated at line 3 of ¥ig. 63
“Fig. 4, & broken sectional view showing the

levers acting in connection with the speed-
gears for regulating the feed; Fig. 5, a gimi-
ar section in a plane perpendicular to the
section of Fig. 4; Fig. 6, a broken vertical
section taken as indicated at line 6 of Fig. 2;
Fig. 7; a view taken as indicated at line 7 of
Tig. 6; Figs. 8 and 9, detail viewsof the cut-
ter-chain employed; Fig. 10, a broken ver-

‘tical sectional view of the cutting and exca-

vating device, the section being taken as in-
dicated at line 10 of Fig. 11; Fig. 11, a sec-
tion taken as indicated at line 11 of Fig. 10,

-one of the cutter-chains and the central cut-

ter-disk being removed, however; Fig. 12, a
broken perspective view of the cutter-chain:
casing; Fig. 13, a broken sectional view of
the eutter-chain casing; Fig. 14, Sheet 1, a
gection taken as indicated at line 14 of Fig.
10; and Fig. 15, Sheet 1, a broken view illus-
trating the manner of changing the direction
of feed of the cutting and excavating device.
‘There are employed in the present machine
two oppositely-moving endless cutter-chains,

. an extensible frame and casingtherefor pro-

vided with guides for controlling the move-

.- ments of the chains, a main frame provided.

with vertical guides, a slide movable on said

~ guides and from which the cutting mechan-

ism is suspended, a power-shaft at- the base

of the main frame of the machine, a vertical
shaft through which power is transmitted to
the upper sprocket-wheels of said cufter-
chains at said slide, and a shaft through
which power is transmitted for operating the -
f(lap(;iing device for raising and lowering said
slide. .- : :
The preferred construetion is as follows: A
represents the base of the main frame of the
machineé; A’,vertieal frame membersorguide-
standards connected with said base and of
suitable height, say fifteen feet; A% a top
member of the frame suitably secured to the
upper ends of the members A’ and provided
‘writh shaft-bearings ASand A#; B, Figs.1 and
3, a vertically-movable slidv connected with
the frame members A'; B/, & threaded rod
through the medium of which the slide B is
suspended from the top frame member; B3,

N Figs. 6 and 14, a downward extension with

“which the slide B is provided; B®, a member
fixedly secured by bolts a to the extension B
B¢, a member adjustably conrnected with the
member B® and the extension B?; C,an ex-
tensible casing connected with the member
B* and. serving to house the cutter-chains;
O’ (3, cutter-chains connected with suitable
guides in the easing C and passing at their

spectively, at the lower end of the casing,
Figs. 10 and 113:C5, a cutter-disk located be-
tween the sprocket-wheels C® C* and fixed to
rotate with the sprocket-wheel C*; D, a trans-
verse shaft journaled in the slide B and
equipped centrally with a sprocket-wheel D',
receiving the upper end of the cutter-chain
C?; D? a sprocket-wheel for receiving the
upper end of the chain C'; said last-named
sprocket-wheel being fixed toa sleeve D?%; DYy
a bevel-gear through which motion is trans-
mitted to the shaft D; Df,abevel-gearthrough
which motion is transmitted to the sleeve D%;
D¢, & bevel-gear at the opposite end of the"
shaft D; D7, a bevel-gear meshing with the
bevel-gear D* and serving through the me-

D?, connected by & sprocket-chain D with-a
rotary brash D, serving to remove the mate-
rial from the upper endsof the cutter-chains;
E, a vertical ‘shaft with which are slidably

‘gears D' D3, respectively; E3, & bevel-gear
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lower ends about sprocket-wheels C* C4, re-

8;
so
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dium of & shaft D3 to drive a sprocket-wheel - -
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connected bevel-gears E' E? for operating the
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4o the form shown in Kig. 2.

fixed to the lower eénd of the shaft E and
through which motion is impurted thereto;
1", a main' driving-shaft of the machine
equipped with a driving-pulley I¥';'said shaft

5 I being journaled insuitable bearings at the

hase of the main frame of the machine; G, a
- parallel shaft receiving motion from the shaft
F and serving through the medium of a pin-
“ion (' to operate the gear K% IL-II' I 113, sets

10 of spced-gears conieecting the shafts I &, the®

gears on the shaft (+ being loose gears; J 47,
eluteh members splined on the shaft G and
each located between the two lower ineinbers
of two sets- of speed-gears; J?.J3 levers for

15 shifting the members J JJ', respectively; K, a4’

shaft parallel to the shaft G and geared there-

to by a sprocket-chain K'; K? K, bevel-pin- |

ions mounted loosely on the shaft I{; K4 a

~eluteh member splined to the shaft K and |
- 20 movable into and out of engagement with
either of the pinions K?® K3; K3, 4 hevel-gear

receiving motion in one direction or the other
from one of the bevel-pinions K? I3, accord-
ingto the direction of feed desired; K5, aver-

2§ tical shaft to which the gear K°® is fixed; K7,

Fig. 2, a shaft perpendicular to the shaft K
and equipped at one end with a bevel-pinion
K& meshing with the bevel-gear K5, and at the
opposite end with a hand-wheel K% K", a

30 leverthrough the medium of which the clutch

“member K¢ is shifted; I, a gear at the upper
end of theshaft K¥ meshing with a pinion L'
on one end of a shaft journaled in a bearing
1% on the top frame member A2; and 13, a

35 pinion on the opposite end of said last-named

shaft meshing withagear I3, having threaded
conneetion with the rod B'.

The frame 1nembers A’ are preferably four
in'number and the top frame member A? of
The threaded
shaft B' passes through the center of the top
of the frame, as indicated in' Fig. 6, the gear
LiDbeing confined against movement longitu-
dinally with relation to said shaft by set-

45 screws D, extending into an annular channel

inthesleeve extension of said gear. Theslide
B is of the form shown in Fig. 3, having per-
forate vertical bosses )’ for receiving the
frame members A’y divided journal-boxes I?

so for receiving the pinions K E? on the shaft

E; a hood ¥, with which the threaded rod B’
is connected and which serves to house the
rotary brush D''; bearings b* 0° for the sleeve
D? and one end of the <haft I, said bearings

55 being separated by a space bf, which receives

the sprocket-wieels D’ D? and brackets b7 1*,
which support the shatt D% Attached to the
slide B is a shield ¥ over which the divt and
materials brought up by the eutter-chains

6o are swept by the rotary brush.

The member BB has dovetailed connection
with the extension B! of the slide B and is
firmly bholted to said extension, as illustrated
in Fig. 14. The member B* has dovetailed

65 connection with said extension B? and is ad-

justably secured thercto by bolts ¢, IMig. 1,
_ passing through slots ¢’ in said extension.

‘The member 13%, Fig. 10, is connected with

‘the memaber B® by a thraaded shaftd. The
upper j:ortion of said shaft has threaded con-
nection with the membér ‘B3, and the lower
end thercof is. journaled in. the member 13!
and contined against longitadinal movement
with relation thereto. The lower extremity
‘of said shaft is equipped with & bevel-pinion
d’, which meshes with a pinion o2 on a trans-

“verse shaft d’ suitably journaled in the mem-

ber I3t and having a squared projecting end
!, which receives a erank &7, I'ig. 6, throvgh
the medium of whieh the member 13! may be
raised or lowered with relation to the mem-
ber 13* after first loosening the bolts c.

The casing C comprises an upper sectionf,
alowersection f', and interchangeable inter-
mediate sections f2. The upper scction is
sujtably conneeted at its upper end with the
member BY, and preferably is readily detach-
able therefrom. The lower end of the lower
section supports the shaft of the sprocket-
wheels G*C'. Eachsectionof thecasing pref-
crably comprises channel-bars ¢ ¢, Ifig. 7,
having theirflanges turned toward each other,
strips or bars ¢ connected with the flanges
of the channel-bars, and sheet-inetal members
g%, bent to form angrles, as shown. - The mem-
bers ¢* and flanges of the channel-bars are

outer surfaces of the webs of the channel-hars
are equipped with guide-grooves for receiv-
ing plates h, Figs. 7 and 8, connected with
cutter-chains, The chains are guided and
caused toproduceachannelof slightly-greater
cross-section than the casing C by means of
the structure deseribed hereinand claimed in
the above-mentioned application.

The preferred manner of connccting the
casing-seetions is illustrated in Figs. 11 and

70
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secured together by anysuitable means. The

100
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12, where the upper ends of the members ¢* .

are shown to project above the upper end of
the casing-section, while the lower ends of
said members stop short of the lower end of
the section. The lower ends of the casing
members ¢® and the upper ends of the mem-
bers ¢* are provided with registering perfora-
tions, through which pass bolts j. I have
shown the channel-bars provided with dowel-
pins also, but these may be dispensed with.
The easing C extends freely through a guide-
opening in the main portion of the hase A of
the main frame, as shown in Fig. 6,

The construction of the levers J? J3is illus-
trated in Figs. 4 and 5. Thus the lever.)?iy
pivoted at a point & and has a downwardly-
extending arm X', bearing a pink*, upon which
rests one end of a lever &% pivoted at its cen-
tral portion at k%, Each end of the lever 43
is provided with a V-shaped noteh A%, which
receives the pin k® when the lever is in the
central position.  When cither of the levers
J¥or J3is thrown to a position to shift its
clutch into engagement with one of the adja-
cent gears,the corresponding point 22is forced
along oneof thoinelinesof the V-shaped notch
thereat and produces a pressure u poun the

110
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lever, which: serves to lock the other lever
against movement. ~This is a safety feature

providing against throwing two sets of gears.
of different speed into operation at the same:

time.

The lever KU ig pivoted
has an arm-prejecting downwardly belowsaid
point and provided with a pin ¥'. :

The pin ' may enter any one of the three |

perforations’. "(Shownin Fig.15.) ‘When the
pin is in the central one of these perforations,
the chitch member K* occupies a central po-

- sition and does not engage with either of the

13
20
25

3o

pinions K? K5

The operation will be understood readily

from the foregoing description. When it is
desired to cut a hole of considerable depth,
as.when boring for 6il, the parts of the ma-
chine are first adjusted so that the slide Bis
at the upper end of its traverse and the lower
ond of the cutting device is resting upon the
ground. Assuming the parts of the machine
o havebeen properly assembled, the machine
may be put in operation by shifting one of

the levers J% J% in one direction or the other,"

according to. the speed desired. 'When this
is done, power is transmitted from the shaft

T to the shaft G, and fhence to the shaft E.

and the shaft K. The shaft E operates the
cutter - chains through the medium of the
pinions D* D%. ‘The lever K msy be shifted

_from its central position into- engagement
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with the proper one of the pinions K3 K5 to
cause the screw B’ to be fed downwardly, and
this may be done either before starting the
cutter-chains or after.. After the slide B has
reached the lower énd of its traverse the le-
vers in use may be shifted to their central
positions to stop the cutting and feeding op-
erations. 'I'becasingsand cutter-chainsmay
be separated at the uppermost joint of the
casing and a new section of chainsand a new
section of casing inserfed after first raising
the slide B to the upper end of its guides.
In most soils it is advantageous to intro-
duce a pipe into the hole as it is beingmade.
Such a pipe may be built up. of sections as
the work of exeavation proceeds, the pipeoc-

cupying the position indicated by the dotted-

lines M in Fig. 7.~ This is of particular ad-
vantage where it is necessary to employ &
pump to elevate the fluid entering the pipe.
The feature of earrying the ¢asing down with
the cutter-chains prevents caving in of the

soil and renders it possibleto extend thebore

throughsoils where ordinary well-drilling ma-
chines would not suffice. .

.. The operation of a machine of the sam

general character is described in the above-
mentioned application, and it is only neces-
sary toadd that the brush D servestoremove
the materials from the- cutter-chains as the
cutters and buckets of the chain pass sue-
cessively beneathit. Thebrushis preferably
provided with steel bristles. L
Changes in details of construction within

at a point and’

-glidably connected with sald vertical shaft

3

the spirit of my invention may be made.
Henece no unduelimitation should be under-

stood from the foregoing detailed description.

‘What I regard as new, and desire to secure
by Letters Patent, ig—- - :
- 1. The combination of a frame provided’

-with vertical guides, a slide movable along

said guides, 4 shaft journaled at the base of
said frame, a‘vertical shafi, means for trans-
mitting motion from said first-named shaft to’

70
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said second-named shaft, a transverse shaft -

journaled in said slide, a cutter-chain oper--

ated by said trangverse shais, a gear on said

transverse shaft, &-gear having slidable con-
nection with said vertical «haft and serving
to communicate motion to said gear on said
transverse shaft, and means for reeding said
slide downwardly, for the purpose set forth, -
2. In amachineof the characterdescribed,,
tha combination of a suitable frame, a vertis
cally-movable slide connected therewith, a
horizontsl shaft at the base of said main
frame, a counter-shaft near said first-named

80

shaft, sets of speed-gears connecting said go

ghafts, means for throwing either setof speed-
gears into operation at will, a vertical shaft
operated by said counter-shaft, a transverse.
shaft journaled in said stide and equipped
with a pinion and sprockei-wheel, a pinion

and meshing with said last-named pinion, a
lower sprocket-wheel, a catter-chain passing
about said sprocket-wheels, means for hold-
ing said sprocket-wheels at the desired dis-
tance apart, and means for feeding said slide
downwardly. ] - o :

3. Insmachine of the character described,
the combination of a main frame, a vertically-
movable slide connected therewith, a trans-
verse shaft journaled in said slide and
equipped withasprocket-wheel,cuttingmech- .
anismdependingfromsaidslideandincluding
a cutter-chain passing about said sprocket-
wheel, a transverse shaft a2t the base of said
machine, s vertical shait kaving gear connec-
tion with said last-named shait, gear connec-
tions between said vertical shaft and the shaft
journaled in said slide, a vertical feed-shaft -
operated fromthe transverse shaft at the base -
of said machine, and & screwoperated bysaid
last-named vertical shaff szd having connec-
tion with said slide, for the purpose set forth.

4. In amachine of the chsracterdescribed,
the combinationof a main frame, & vertically-
movable slide connected
mechanism connected with said slide and in-
cluding & cutter-chain, & iransverse shaft
journaled in said slide and serving to operate
said catter-chain, a transverse shaft jour-
naled in the base of said main frame, & coun-
ter-shaftatthe baseof said mainframe, speed-
gears connecting said second-named trans-
verse shaftwith said counter-shaft, a vertical
shaft geared to said counier-shaft, gear con-
nections between said versical shaft and said
first-named transverse shait, a threaded rod

100
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therewith, cutting
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through the medium of which said slide is

supported, and feeding mechanism connect-
ing said counter-shaft and said threaded rod,

- for the pu¥rpose set forth.

5. Inamachine of the character deséribed,
the combination of a framecomprising a base,
pravided with a plurality of guide-standards

and having a central perforation, a slide con-:
.nected with said guide-standards and pro- |

vidad with a depending extension, a cutter-
chsin frame depending from said extension
and passing through said perforation and
equipped at its lower -end with a sprocket-
wheel, & transverse shaft journaled in said
slide and equipped above the cutter-chain

~ framewith a sprocket-wheeland at an extrem-

20
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ity with a bevel-gear, a cutter-chain passing

about said sproeket-wheels, a vertical shaft |-

adjacent to the gear-equipped end of said
transverseshaft-and equipped with aslidable
gear meshing with said first-named gear, a
transverse shaft at the base of said main
frame geaved tosaid vertical shaft, an< means
for communicating motion to said Jast-named
transverse shaft. :

6. Ina machine of thecharactor described,

the combination of a main frame, a vertically-
movableslidesupported theresn, atransverse
shaft in said slide and equipped centrally
with & sprocket-wheel and at its ends with
gears, & rotary brush journaled in said slide
adjacentto said sprocket-wheel and actuated
from one of the gears on saidshaft, a vertical
shaft adjacent to the gear at the opposite end
of said transverse shaft and equipped with a
gear meshing therewith, means for commu-
nieating motion to said vertical shaft, a cut-

ter-chain frame depending from said slide’

and equipped atitslower end with asprocket-
wheel and a cutter-chain passing about said

.sprocket-wheels, for the purpose set forth,

7. In amachine of the character deseribed,
the combination of a main frame, & main shaft
at the base thereof equipped with a plurality

‘of members of speed-gearsets, a counter-shatft

equipped witha plurality of membersofspeed-
gear sots, means for throwing either sef of
speed-gears into operation at will, a vertical
shaft actuated from said counter-shart and
serving %o operate the cutier-chains, an addi-
tional shaft parallel to said counter-shaft and
geared thereto, a vertical feed-shaft geared to
the last-mentioded shaft, s transverse shaft
geared to the npper end of said feed-shaft, a
threaded vertical rod moved through the me-
dium of said last-named transverse shaft, a
slide vertically movable on said main frame,
a cutter-chain frame depending from said
slide and equipped at its lower end with two
sprocket-wheels, s transverse shaft journaled
in said slide and geared to said first-named
vertical shaft and equipped with a sprocket-
wheel, a sleeve journaled on said last-named
transverse shaft and- geasred to said first-
named - vertical shaft and equipped with a
gprocket - wheel, said sleeve and the shaft

‘whereon it is journaled having movements in.

740,008

opposite directions, and cutfer-chains con-
necting said sproeket-wheels in pairs and re-
ceiving movements therefrom in opposite di-
rections, for the purpose set forth. > ——

8. In amachine of the character described,
the combination of a frame provided with a
plarality of vertical guide-standards, a ver-
tically-movable slide connected with said

70
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guide-standards,acutter-chainframe depend- -

ing from said slide and equipped at its lower

end with a sprocket-wheel, a transverse shaft

journaled in said slide and equipped with a
sprocket-wheel, a cutter-chain passing about
said aprocket-wheels, and a casing for the cut-

ter-chains comprising an upper and lowersec--

tion and interchangeable intermediate sec-
tions, for the purpose set forth. :

9. In a machine of the character described,
the corubination of a main frame, a vertically-
movable slide supported thereon, means for
raising and lowering said slide, sprocket-
wheelssupported at said slide, means for mov-
ingsaidsprocket-wheelsinoppositedirections,

8¢

85
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cutter-chains passing about said sprocket- -
wheels, lowersprocket-wheels for said chains,

and anextensiblecombination frameand cas-
ing forsaid cutter—chaincomprising upperand
lowersections having ehannels for the chains,

and intermediate interchangeable scetions

having channels for the chains.

95

10. Inamachineof the characterdescribed, -

the combination of amain frame, a slide mov-

able along said frame, wmeans for feeding said
slide, a suitably-actuated sprocket-wheel con-
nected with said slide, a cutter-chain passing
about said sprocket-wheel, a lower sprocket-
wheel, and a combination frame and casing
for the cutter-chain comprising a plurality of
detachably-connected sections, each section
composed of channel-barshavingtheir flanges
turned toward eachotherand equipped on the
outer surfaces with chain-guides and casing
gides connected with said channel-bars and
affording spaces between themselves and said

ICO

10§

110

channel-bars for said chain, for the purpose -

set forth. oo .
11. Inamachineof the characterdescribed,
the combination of a main frame, a slide mov-
ablealong said frame, means for feeding said
slide, two sprocket-wheels supported at said
slide, means for actuating said sprocket-

xxs

wheels in opposite directions, cutter-chains -

passing about said sprocket-wheels, lower
sprocket-wheels, and a combination frame
and easing-comprising sectionseach equipped

interiorly at one end with projections extend- -

ing into the adjacent end of the adjacent sec-
tion, and means for connecting said projec-
tions firmly with said adjacent section.

12, Inamachineofthecharaeterdescribed,

the combination of a main frame provided-
with suitable guides, a slide movable along’

said guides, meansforfeedingsaidslide along
itsguides, atransverse shaft journaled in said
slide and equipped with a sprocket-wheel, a
sleeve journaled on said shaft and equipped

12§

with a sprocket-wheel adjacent to said first- .
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namedsgprocket-wheel, means for rotatingsaid
shaft and said sleevein opposite directions, a
rotary brush adjacent to said sprocket-wheels
and havingitsaxisperpendicilartosaidshaft,
5 means for communicating motion from said
shaft to said brush, cutter-chains passing
aboat said sprocket-wheels, a caging housing
said chains, and lower sprocket-wheels con-
nected with the lower end of said casing, for

o the purpose set forth.-

.13, Ina machine of the character described,
the combination of a main frame provided
with suitable guides, a slide movable along
said guides, cutter-chains, a suitable frame

t5 for said cutter - chains, means journzled in
. said slide.for operating said cutter-ckL:ins,
and means for feeding said slide in opj - site
directions, comprising a threaded rod con-
- nected with said slide; a transverse shaft at

20 the upper portion of said main frame serving

to move said threaded -rod, a vertical shaft
geared to said transverse shaft.and equipped
in its lower end with a bevel-gear, a trans-
verse shaft adjacent to the lower end of said
25 vertical shaft and equnipped with two'loosely-
mounted bevel-gears meshing with said first-
named bevel-gear, a shiftable clutch on said
last-named transverse shaft between said

last-named two bevel-gears, and means for.

30 communicating motion to said last-named
. transverse shaft, for the purpose set forth.
14. Inamachineof the character described,
the combination of a main frame provided
-with a plurality of guide-standards, a slide
35 connected with said guide-standards and pro-
vided with two bearings in Verticalalinement,
bevel-gears journsaled in said bearings, a ver-
tical shaft projecting throughsaid bevel-gears
upon which said bevel-gears are slidable, a
40 horizontal shaft equipped with a bevel-gear
meshing at its lower portion with the lower
one of said first-named bevel-gears and
oquipped also with a sprocket-wheel, asleeve
journaled on said last-named shaft and
45 equipped with a bevel-gear meshing st its
. upper portion with theotherono of said first-
named bovel-gears and equipped also with a
sprocket-wheeol, whereby the sprocket-wheels
are caused to rotate in opposito directions, a
§o cutter-chain frame depending from said slide

and equipped at its lowe? end with sprocket-
wheels, cufter - chains passing about said
sprocket-wheels, and means for feeding said .
slide in its gunides, for the purpose set forth.
15. Inamachine of th=characterdeseribed, §§
the combination with a rmain frame, a slide, a
suitably-actuated sprociet-wheelatsaidslide,
acutter-chain frame pmovided with guidesand
equipped at its free e¢nd with a sprocket-

wheel, and a cutter-ckain passing about said 6o

sprocket-wheels and ceznprising links having
attached thereto independently-formed pro- -
jections extending irio said guides, for the
purpese set forth. ’ :
- 18. Inamachine of the characterdescribed, 65 -
the combination of a main frame provided -.
with a plurality of guides, a slide movable
along said guidés, a main driving-shaft at
the base of said machinse, a eounter-shaft,
sets of speed-gears esonecting said shafts, 70
levers for throwing the desired set of speed-
goars into operation ai will, a third shaft par-
allel with said couricr-shaft and geared
thereto, and equipped with two bevel-gears
and an - intermediate ¢lntch member, & lever 75§
adjacent to said first-zamed levers and serv-
ing to move said clutsh member, a vertical
feed-shaft equipped with 4 bevel-gear mesh- -

‘ing with said'first-named bevel-gears, screw

mechanism connected xith said siide for 80.'

moving the same alozg its guides, said screw

mechanisin being actozisd fromsaid vertieal
shaft,asecond vertical zshaft, sprocket-wheels
connevted with said siide and actuoated in
opposite directions from said last-named ver- 8s
tical shaft, lower sprocket-wheels, a cutter- .
chain frame, and cutter-chains, for the pur-
pose set forth. _ o

17. Ina machineof ¢:e character deseribed,
the combination witk a suitable slide; of an go
indefinitely-extensiblz casing for the cutter-
chain, comprising a lswer section wherest is
journaled the lower aprocket-wheel, and in-
terchangeable sections connected -with said
slido and with said lower section, for the pur- 9§

pose set forth, o
TAYLOR E. DANIELS,
In presence of— :
ALBERT D. Bacdy,
A, C, KrrTLEsOx, .



