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To «ll whony it MLy coneeri.: -
Be it known that I, FRANK S. REEDER, & Citi-

zen of the United States, residing at Indian-

apolis, in the county of Marion and State of
Indiana,haveinvented certain new and useful
Improvementsin Excavators,of which the fol-

lowing is a specification.
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" machine I carry two buckets—that is, two |
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The object of my invention is to produce an
excavating-machine to be used in the con-

struction of sewers, in which a railroad is laid

on the ground-surface and a portable elevated
track mounted on wheels to run on said
oround-track. The elevated structural work
is made of struetural iron, such as channel or
angle iron. Mounted on theelevated track is
a movable carriage which has suitable mech-

anism for carrying the buckets that are used

in conveying the dirt or earth. The car is
moved backward or forward and the buckets
raised and lowered by means of cables which

‘are connected to an engine that propels the

machine, and all are under perfect control of
the operator. Theuseof anelevatedroad and
a movable carriage in sewer-building is well
known, for it requires but one handling of the
dirt by taking the dirt at the point ot exca-

vating and carries it back to the rear of the

completed brickwork of the sewer. In my

buckets of dirt may be conveniently and si-
multaneously handled. The main object of
my invention, however, is to produce a two-
bucket machine that can instantly be con-
verted into a one-bucket machine. Thisisa

feature that has never been accomplished in

any other machine and is invaluable during
certain periods in the construction of a sewer,
where a one-bucket will save more time and
produce betfer results thana two-bucket ma-
chine—the density of the soil, for instance,
where the machine can handle more dirt than
can be excavated. These points will be here-
inafter more particularly described. ,

It will be readily understood that the space
in a sewer is necessarily limited, and conse-
quently only a limited number of men can be
employed. Therefore the interference with
the workman must be reduced to minimum
in order to produce profitable results. By ex-

amining Fig. 1 it will be seen that the struc-

tural work is made of upright standards. |
The space between these standards mark the |

| sections, which is about eight feet.

i tom-makers.

The car-
riage being designed to cover two sections, the
buckets will hang about central to thesection.
It will be seen that when the carriage stops

“overanysectionitstrucks will bedirectly over

the standards of the elevated structure, and
during the raising of the buckets the strain
will be placed directly on the standards.
Fach section has a bucket, and there are two
men tothe bucket. Duringthe excavatingof

hard material the carriage may move to a sec-

tion in which only one bucket is filled. Now
in machines of other construction the car-
riage must wait for the other bucket or move
to another section, forif they desired to raise
the one bucket which is filled there wonld be
an interference with the other men, for, as
before stated, there are always two buckets
on the machine and which must be lowered
before the otherscan betaken. Theshovelers

always take care of the empty or descending

535
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buckets and arrange the placing of the same, -

and it will be readily seen that a machine that
can be instantly converted into a one-bucket

75

machine can be economically used, in which

one bucket is left. hanging-on the machine

while the other is lowered and the full one

taken out. -
In sewer-excavating the breadth and width

are approximately made by the first excava-

tors. Immediately following the first excava-
tors come the ‘“sheeters,” who sheet the sides
of the sewer, which prevents the dirt from

bottom for the brickwork, and here 18 one
of the points where my invention is most ap-

plicable. The bottom-makers use but one

80

caving. Following the sheeters comethe bot-
These men finish and level the

00

bucket, as the excavation is not sufficient for

a greater number. However, it requires as

much time to get their bucket as it would to

got two, and in other machines it requires.

more time where you interfere with the work-

05 -

man in advance of the bottom-makers during
the process of getting their bucket. The bot-

tom-makers are always in the section to the
rear of the sheeters, and as the carriage cov-
I00

ers the two sections it would cause an inter-
ference with the sheeters during the time ot
getting the bottom-makers’ bucket. If the
carriage was run backward or forward a sec-
tion, thesame difficulty would be encountered
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by interfering with the excavators in froni ! the

or the brick-masons in the rear. To obviate
these difficulties is the object of this inven-
tion, by being able to convert a two-bucket
machine into a one-bucket machine as con-
tingencies may arise,and which will be readil A
understood by men skilled in the art of sewer
construction. The mechanism employed to
bring about these results and the different
stages where the adaptability of my inven-
tion will be most marked will be hereinafter
more particularly deseribed and then pointed
out in the claims. |
Referring to the accompanying drawings,
which are made a part hereof and on which
similar numerals of reference indicate simi-
lar parts, IFigure 1 is a side elevation of the
upper structure and of the movable carriage
and showing the earth through which the
sewer passes In section. Fig. 2is a top or
plan view of the carriage on a considerably-
enlarged scale. Tig. 3 is a side elevation of
the same. Fig. 4 is an end elevation of the

carriage and shows in eross-section a portion

of the elevated structure as seen when look-
ing in the direction indicated by the arrows
on the line 4 4, Fig. 3. Tig. 5 is a detail on
an enlarged scale of the adjustable sheave
which is mounted on the extreme rear end of
the movable elevated track around which the
cable passes and which moves the carriage
to and fro and for raising and lowering the
buckets, all of which will be hereinafter more
particularly described. Fig. 6 is a horizontal
section of the gears 25 and 36, the main shaft
20beingshownin elevation,and alsoshows the
position of the feather 105 in said shaft; and

~ Fig. 7 is a rear elevation of Fig. 6.
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In the drawings, 1 is the dirt or earth; 2,
the trench or sewer; 3, the sheeting, and 4 the
completed brickwork of the sewer. |

5 1s that portion of the trench that has been
refilled.

0 are cross-ties that are laid on the ground-
surface at intervals and on which the rails 7
aresecured. Therails7areof the well-known
variety and are the same as used in railway
construction.

8 1s the upper structure of the elevated

track, being composed of the side standards
J, which are tied together by the braces 10
and11. Mounted on the upper portion of the

structure 8 are the rails 12, which rails are se-

cured to the structure by the plates 13. The
elevated track and structure are mounted on
the wheels 14, which ride on the ground-rails
7, and is capable of being moved during the
progress of the sewer-excavating.. The mov-
Ing of the structure takes place only when
the sewer has been completed the length of
said structure. It may also be mentioned
here that the ground-track is of a predeter-
mined length, as the track is taken up at the
rear of the machine and is again laid at the
front thereof. -
Mounted on the elevated rails 12 of the

structure 8 is the carriage 15, which carries |

639,034

buckets for conveying the dirt. The car-
riage is rectangular in form and is built of
structural iron and is mounted on the wheels
16. The wheels are flanged on each side,
which overhang the elevated rails 12, and
which reduces the liability of derailing the
carriage. The carriage is provided with the

running-boards 17 for the carriage-men; and

to protect them from being thrown from the
car by a sudden lurch or otherwise I have
provided the hand-rails 18.

Mounted on the upperstructure of the car-

riage is the mechanism for moving the same

as well as for the raising and lowering of the

‘buckets. "Central of the carriage are three

parallel cross -shafts 19, 20, and 21. The
shaft 20 is the main shaft and carries the
drum 22, and around which the cable 23 is
wound. This cable 23 draws the carriage
forward on the elevated track 12, and will be
hereinafter more particularly described. The
shaft 20 also carries the two gear-wheels 24
and 25. The gear 24 is rigidly secured to the
shaft and engages with the idler 26, which
idler has a bearing in the framework of the
carriage. The idler 26 meshes with the gear-
wheel 27 on the shaft 19, and on which shaft
the drum 28 is secured. The drum 28 carries
the cable 29, which passes over an idler 100
on the cross-shaft 101 and is so situated as to
hold the bucket 30, which is attached thereto,
central tooneof thesewer-sectionsheretofore
described. It will be readily seen that when
the main drum 22 is acted upon by the cable
23 and through the shaft 20 and the series of
gears 24, 26, and 27, the bucket 30 will be ele-
vated or lowered, as may be desired. The
gear-wheel 25 on the other end of the shaft 20
1s loosely mounted thereon and is actuated
only when it is thrown into engagement with

the clutch 31, which cluteh is secured to the |

shaft 20 by means of a feather and is actu-
ated by the hand-lever 32. (See Fig.4.) The
shaft 20 also carries a toothed wheel 33, which
engages with the dogs 34 and 35, one of which
is mounted on each side thereof. The man-

75
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95

102

105
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ner in which theyare used will be hereinafter

described. As before stated, the gear-wheel
25 18 loosely mounted on the main shaft 20
and engages with an idler 36, which in turn
engages with the gear 37 on the shaft 21. The
shaft 21 is similar to the shaft 19 and carries
the drum 38, on which a cable 39 is wound.
The cable 39 passes over the idler 102 to the
bucket 40, which is hung in the adjacent sec-
tion similar to the bucket 80. The bucket
40, however, is the one that is left suspended

upon the carriage when the machine is con-

verted into a one-bucket machine, which is
accomplished by throwing the clutch 31 on
the main shaft 20 out of engagement with
the loose gear 25. The shaft 21 carries a
toothed wheel 41, which wheel engages with
the dog 42. The engagement of these parts,

however, is only when the machine is con-
verted into a one-bucket machine, when the
dog42,whose outer end terminatesintoahand-
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~lever, is thrown into engagement with the

“engaged.

10

“are engaged with the wheel 33.

hauled backward or brought forward. Inthe

toothed wheel 41 before the cluteh 31 is dis-
It will be readily understood were
the clutch 31 disengaged first the bucket 40
would descend immediately. When using
two buckets on the machine, the dog 42 is al-
ways disengaged from the wheel 4].

I willnow describe the dogs 34 and 35, which
engage with the toothed wheel 33. DBy ex-
amining Fig. 3 it will be seen that both dogs
This oceurs
when the buckets have been hoisted, as seen
in Fig. 3, and the carriage is ready to be

above-mentioned figure the carriage-man is
represented by A and has his hand on thedog

- 34, and when in the act of releasingsald dog
" he signals the engineer, who slacks the main
eable 23, which passes over the carriage on

20

the elevated sheaves 104 and around an ad-
justable sheave on the extreme rear end of
the structure 8 (which will be hereinafter de-

- scribed) and back to the carriage and 18 se-
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cured to the main drum 22. The slack on
the cable 23 allows the buckets to descend
into the trench and simultaneously the cable
923 winds itself around the drum 22. When
the empty buckets have been lowered and
the filled ones are hooked on the cable and
are now ready for hoisting, the carriage-man
now throws the dog 34 back into engagement
with the toothed wheel 33 and disengages the
dog 85. The engineer being signaled, the
main cable unwinds, while the eables to which
the buckets are secured wind up, and vice
versa. Duringthe operation of hoisting the
buckets the dog 34 would catch and hold the
main shaft, thereby preventing the buckets
from falling into the trench should the en-
oine or main cable break. The dog 85 serves
the same purpose during the time of lower-
ing the buckets. The buckets having been

hoisted into the position as shown in Kig. 3,

the dog 35 is thrown into engagement with
the wheel 33, which securely locks the main
shaft 20, when the stress or tension on the
cable 23 compels the carriage to travel back-
ward or from the engine on the elevated
track 12. |

By examining Fig. 1it will beseenthat the
engine is mounted on trucks and is capable
of being moved forward on the ground-track
as the sewer progresses 1n the same manner
as the elevated structure 8. The engine is
of an old and well-known variety and carries
two drums. On one of the drums the main
cable 23 winds and passes over a sheave 43,
secured to standards on the front end of the

" elevated structure 8 and passesover the car-

60

riage and to the rear end of the structure 3
and back to the carriage and is wound around
the main drum 22 thereon. The winding up
of the cable 23 on the drum of the engine 18
the manner in which the buckets are hoisted
and in which the carriage is carried back to
the rear end on the structure 8. A second

| carriage by means of a rod 45, having an eye

in the outer end thereof. The rod 45 passes
through the framework of the carriage and

70

has a nut on theinnerend thereof. A spring

46 is interposed between the nut and the
frame, which allows the rod 45 longitudinal

‘motion, which has a tendency to lessen the

sudden stress placed on the carriage by the
cables. The cable 44is wound around a sec-

75

ond drum on the engine, whereby the car-

riage is brought forward, and during said op-
eration the cable 23 unwinds. |

In Fig. 5 T have shown indetail my adjust-
able sheave. The sheave consists of a small

80

agrooved wheel 47, mounted between stand- -

ards 48, which are integral with the hollow

sleeve 49. A vertical rod 50, which is secured
to the elevated structure 8, passes through
the sleeve 49.
ligue manner, slightly slanting toward the
rear. 'The object of mounting my sheave in
an adjustable manner is as the carriage ad-
vances toward the rear end of the elevated
structure S the sheave rises on the upright

The rod is mounted in an ob-

gQ

rod 50 and descends as the carrecedes there-
from. Thisrelieves the tension on the cable

caused by acute angles should the caradvance
too near the extreme rear end of the elevated
track. ' -

Having thus fully deseribed my said inven-
tion, what I desire to secure by Letters Patent
18—

1. In an excavating-machine, in combina-
tion with a ground-track having an elevated
structure carrying an elevated track thereon
and adapted to be moved on said ground-track,

a carriage adapted to run on the elevated

structure, a series of simultaneously-operat-
ing eross-shafts mounted in bearings in the

upper framework of the carriage, a gear-

wheel mounted on each end of the main shait,
one of which is rigidly secured to the shaft
while the other is loosely mounted thereon,
a cluteh secured to the said shaft by means

of a feather, a hand-lever pivotally secured

to the framework of the carriage and engages
with the cluteh, whereby said cluteh is thrown
into engagement with the loose gear on the
main shaft, secondary parallel shafts carry-
ing drums which carry the cables for the
buckets, gear-wheels rigidly secured to the
secondary shafts, idlers interposed between.
the secondary shafts, and the main shaft,and
through which gears motion is imparted to
the secondary shafts, substantially as shown
and for the purposes set forth.

9. Inatrench-machine,in combination with
a movable carriage, a series of shafts having
bearings in the framework of the carriage,
the main one of which carries a gear on each
end thereof, one of said gears being rigidly
secured to said shaft while the other is loosely
mounted thereon and carries an integral
ratchet-face which forms the portion of a
clutch, a cluteh proper mounted on said shaft
and adapted to slide longitudinally thereon

cable 44 is secured to the front end of the | by means of a feather, a crank pivotally se-
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cured to the framework of the carriage, one
end of which terminates into a hand-lever,
while the other engages with the slidable

- cluteh and through which motion is iniparted

to said loose gear, substantially as shown and
for the purposes set forth.

- 9. Inatrench-machine,in combination with
a movable carriage carrying a series of simul-

- taneously-operating cross-shafts which are

IO

35

mounted in the upper structure of the car-
riage, a cluteh secured to the main shaftin an
adjustable manner and which engages with a
gear mounted thereon,said gearengaging with
a series of gears one of which is rigidly se-
cured to a secondary shaft wherebysaid shaft
is operated at will, a drum secured to the sec-
ondary shaft to which a cable is attached, a
bucket attached to said cable whereby said
bucket is operated, a toothed wheel rigidly
secured tfo the outer end of the secondary
shaft, a dog pivotally secured to the frame-
work of the carriage and adapted to engage
with the toothed wheel when said shaft is not
in use, substantially as deseribed and for the
purposes set forth. -

4, Inatrench-machine,in combination with
a movable carriage carrying a series of simul-
taneously -operating parallel shafts which
have a bearing in the framework of the car-
riage, a gear-wheel loosely mounted on the
main shaft, a cluteh secured to the main shaft
in an adjustable manner, and adapted to en-
gage with the loose gear, a secondary shaft
having a gear-wheel rigidly secured thereto,
an idler having a bearing in the framework of
the carriage, interposed between the gear on
the secondary and the loose gear, and throu gh

which motion is imparted to the secondary |

shaft when the clutch on the main shaft en-
gages with the loose gear, substantially ds
shown and described: o | |
5. Inatrench-machine;in combination with
a movable carriage having a series of shafts
mounted therein, the said series of shafts con-
sisting of a main shaft, and a pair of second-

ary shafts mountedin a parallel mannerthere-

with one of which is mounted on each side of

sald main shaft, a gear loosely mounted on

the main shaft which engages with & clutel
whereby one of the secondary shafts may be
disconnected from the main shaft, a toothed
wheel secured to one end of the main shaft, 4
dog mounted on each side of the wheel and
adapted to engage therewith, the said dog be-
ing pivotally secured to the framework of the
carriage and adapted to be thrown into en-
gagement with the toothed wheel, substan-
tially as described and for the purposes speci-
fied. |

6. In an excavating-machine, in combina-
tion with a movable structure carrying an ele-
vated track, an upright standard rigidly se-
cured nearthe extreme rear end of said strue-
ture, a sleeve adapted to be moved in a ver-
tical manneron said standard,asheave mount-

ed between standards which are integral with

thesleeve and adapted toslide therewith, sub-
stantially as shown and for the purposes set

forth.

In witness whereof I have hereunto set my
hand and seal, at Indianapolis, Indiana, this
Sth day of May, A. D. 1899.

FRANK 8. REEDER. [L.s.]
Witnesses: -
WwWu. T. ZELL,
F. W. WOERNER.
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