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Application filed Noveniber 28,1896, Serial No. 613 ,798, (No model.) | '

Ty all whony Tt may coneerin:
Beitknown thatI, HERMANN NETTELBECK,

a citizen of the United States, residing at Buf-

falo, in the county of Erie and State of New

s York, have invented certain new and useful

Improvements in Trench-Excavating Appa-

ratus; and I do hereby declare the following

to be a full, clear, and exact description of the

~ invention, such as will enable others skilled

ro in the art to which it appertains to make and

use the same, reference being had to the ac-

companying drawings, and to figures of refer-

ence marked thereon,which form a partof this

specification. - - |
15 My invention relates to improvements in
~ trenches for sewers and other subways.

Prior to myinvention a number of mechan-

ical devices have been employed for excavat-

20 ing trenches, prineipally of a stationary char-

acter, which have to be erected, taken down,

and shifted along as the execavation pro-
oTesses. | | -

The object of my invention is to provide a

25 portable apparatus which can be moved as

apparatus specially designed for excavating | _
1 3is a front elevation, and Fig. 4 is a side ele-
.vation, of the vertically - adjustable frame

the work progresses by a suitable motor,

either mounted upon or attached to the ap-
paratus and from which the power required
for actuating the operative patrts of the ap-

10 paratus can. be furnished. .
To that end my invention consists of a

framework mounted upon wheelswhich travel

on each side of the line of the trench, a mo-

~ tor mounted upon or attached to the portable
3¢ framework for moving same and actuating
the operative parts, a vertically - adjustable
frame movable in ways pivoted to the main
framework, a grooved power-shaft journaled

at its upper and lower ends in the vertically-

40 adjustable frame; a sprocket-wheel operated
by the motor with which the grooved power-
shaft is movably engaged, endless carriers
mounted in the vertically-adjustable frame,
each provided with a series of scoops for sep-

45 arating and removing the earth and operated
by the grooved power-shaft throughinterven-
ing mechanism upon the vertically-adjust-
able frame, a series of disks pivoted in the

_ lower end of the vertically-adjustable frame
¢o and having plow-peints arranged upon their

peripheries to cut the earth vertically on each |

A '-.
e
M
o T

of Fig. 1.

1 side of the series of scoops and clutches and

attached mechanism for raising or lowering

the vertically-adjustable frame carrying the

operative parts, the pivoted ways and verti-
cally-adjustable frame carrying the operative

parts, which is movable in the pivoted ways,.

being collapsible to a horizontal position
when the apparatus is not in operation and
is being transported from one point to an-
other. | | |

- I will now minutely describe the manner in

which I have carried out my invention and
then claim what I believe to be novel.

In the drawings, Figure 1 is 4 side eleva-

tion of my improved excavating apparatus.
Fig. 2 is a front elevation of the same. Kig.

carrying the operative parts shown detached.
Fig. 5 is a vertical section taken in the line
zxof Fig. 8. TFig. 6 isaside elevation of my
improved apparatus shown collapsed. Fig.
7 is a horizontal section taken through line y ¥
Fig. 8 is an enlarged detached
detail view of the mechanism for regulating
the descent of the operative parts, and Kig.
9 is a detail view of the connection of the mo-

tor with the operative parts.

Referring to the drawings, 1 is the truck,
mounted upon the wheels 2, which are de-
signed to move along each side of the line of
the trench as the excavating progresses.

3 3 are the forward posts, mounted on each
side of the truck. They are provided with

the longitudinal braces 4 4 and the trans-

verse braces 5, secured at their lower ends 10
the truck, the outer ends of the braces o rest-
ing upon cross-pieces 6 6, which extend from.
the outer ends of the front and rear axles 7

and 8. - | | )
- Rear posts 9 9 are secured to the truck on

each side and are provided with longitudi-
nal braces 10 and transverse braces 11, the
outer ends of which are secured-to the cross-
pleces 6 6. - o .

The collapsible frame carrying the opera-
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tive parts consists of the two forward guides -

or ways 12 12, having interior channels 15 13,
extending substantially their entire length.
These ways 12 12 are pivoted near their lower
ends to the posts 5 8.
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14 14 are two rear guides or ways having | wheels 39 39, u:n1@813(}:{16{111«T in position tothe

interior ribs 15 and pwoted at their lower
ends to the rear posts 9 9. The upper ends
of the ways 12 and 14 are secured together
by the tie-rods 16 16, pivoted at each end to

the ways. This construction permits the car-
rying-frame just described to be collapsed
horizontally, as shown in Fig. 6, when it is

desired to move theappar atus fr om one point
to another, as otherwise its height, when in
upright pOblbIOﬂ would inter fele with trolley
or other electric wires while in transit.

The carrying-frameis rigidly held in locked
upright pOS]LIOIl by the diagonal braces 17 17,
the upper ends of which are pivoted to the
ways 14 14, theirlower ends being adapted for
removable engagement in the sockets 18 18
in the ways 12 12. The carrying-frame is
additionally braced by the diagonal rods 19

19 and 20 20. At the lower ends of the ways |

12 12 are apertured extensions 21, which per-
mit the ways to be locked in the sockets 22
when the frame is in upright opel atwe po-
sition.

The vertically-adjustable flame which is
movable in the framework Just desel 1bed,
consists of the vertical side pieces 23 23, pr o
vided with outer longitudinal ribs 24 24,
which fit loosely within the channels 1313 1n
the ways 12 12,

25 and 26 are the upper and lower cross-
pieces, which hold the vertical side pieces to-
gether. The upper ends of the vertical side
pieces are provided with the extensions 27 27,
in the outer ends of which is journaled the
shaft 28.

29 29 are slotted guides adapted to tmve]
loosely between 13116 the ribbed ways 14 14,

50 30 .are diagonal braces connecting the
cross-pieces 26 26 with the outer ends of the
extensions 27 27.

Having described the main framework and
the adj 1] ust&ble frame which is raised and low-

ered in the said framework, I will now de- |

scribe the operative parts of the apparatus

and the manner in which they excavate the
earth to form the trench.

31 is an elongated shaft journaled atits up-

per and lower ends in the vertically-adjust- |
the lever 67.

able frame. This shaftis provided with one

or more longitudinal channels 32, by means |
‘1dlymounted the friction-disk (8, tothe inner

side of which is rigidly secured the ratchet-

53 rests upon an apertured bracket 34, se- | wheel 69.

cured to the main framework at its lower end rigidly secured to the main framework.

and through which the channeled power-shaft |
-disk 68 and down against the loose pulley 71,

of which a sprocket-wheel 33 isloosely feath-
ered upon the same. This sprocket-wheel

loosely passes as the vertically-adjustable

frame carrying this shaft is raised or lowered |
~cord 73, the lower end of which is attached
- to the lever
loosen the friction-band 70 upon 1its dlSk

inthemain framework. Thissprocket-wheel

331sintended to be practically stationary with

respect to the vertically-adjustable frame,

except that it revolves under the action of
The channeled shaft 31 has at its |

the motor.
upper end the bevel-gear 36, rigid upon the
shaft 37 in the ver tlea,lly—movmﬂ' frame.

33 1s another shaft in front of the shaft 37.

Upon this shaft are mounted two sprocket- |

“the sprocket-chains 44 pass.

"means of the lever 57.

two spr ocket-wheels 40 40 upon the shaft 37.

- Sprocket-chains 41 41, passing around these

sprocket-wheels 39 39 and 40 40, communi-
cate the power imparted to the shaft 37 to the
outer shaft 38. Anintermediate shaft 42 car-
ries two sprocket-wheels 43, around which
Two sprocket-
wheels 45 45 upon the shaft 42 engage with
the sprocket-chains 41 41 and communicate
power thereby to the shaft 42. The lower

portions of these sprocket - chains 44 pass

around the sprocket-wheels 45, rigid upon the
shaft 46, journaled in the lowel end of the
movable frame. Upon this shaft 46 are rig-
idly mounted the disks 47, which are pro-
vided around their peripheries with a series
of plow-points 48. Two sets of endless car-
riers 49 49, upon which are mounted the hori-
701113&113?-011%111“* scoops 90, pass around the
rigid sprocket-wheels 51 on the shaft 38, from
which they receive their power, the loosely-
mounted sprocket-wheels 52 upon the lower
shaft 46, and the loosely-mounted sprocket-
wheels 53 upon the shaft 28. As will be seen,

the two lines of horizontally-cutting scoops
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50 operate between the three disks 47 with
their plow-points 48.
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54 is a shaft journaled in the main flmne— |

“work just above the truck, upon which are

loosely mounted the two drums 55 55.

56 18 a cluteh which engages or-disengages
the drums 55 with or from the shaft 54 by
Around these drums
are wound and unwound the cables 58, which

I00

pass under the pulleys 59 and up to the cross-

piece 25 on the movable frame, where they

are secured on each side theleof

60 60 are twodrumsrigidly mounted on the
shaft 61, around which are wound and un-

105

wound the cables 62 62, the lower ends of

~which are secured to the ends of the Cross-
~piece 25 upon the movable frame.

Power is applied to shaft 61 by means of
the belt 63, which passes around the rigid
pulley 64 on the shaft 61 and the loosely-
mounted pulley 65 on the shaft 54. This pul-

ley 65 is thrown in and out of engagement

with the shaft 54 by the clutch 66, operated by

Upon theprojecting end of shaft 61 is rig-
A friction-band 70 has one end
It
1s then passed over and around the friction-
its lower looped end 72 being secured to a

74, which operates to tighten or

7518 a lever pivoted to the main framework

just under the friction-disk 68. Itsinner end
issecured tothe main framework by the spiral
spring 76, and its outer end has attached
“thereto the cord 77, the lower end of which is
secured to the lever 73. Near the pivot-point

1TQ
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of the, lever 1s the dog 19 mten'l al Wl’rh the | causes the movable frame to be raised the re-

lever and adapted f01 entmﬂ'ement with the
ratchet-wheel 69.

80 is a frame seeuréd upon & platform 81.

upon the front of the truck. Journaled in

‘this frame is the horizontal shaft 82, carrying -

upon 1ts outer end the sprocket-wheel 83, to
which power is communicated from the mo-
tor, (not shown,) which may be mounted upon
the truck, or it may be a traction-engine,
coupled to the apparatus. Upon the inner
end of this shaft 82 is the bevel-gear 84, (see

Fig. 9,) which intermeshes with the bevel-

gear 85, rigidly mounted upon the vertical
shaft 86, carrying rigidly at its upper end the
qprocket wheel 87.
band passes around this wheel 87 and the
sprocket-wheel 33, feathered upon the verti-
cal channeled shaft thereby communicating
power from the motor to this shaft, by means
of which the scoops and cuttmcr disks are
keptin motion. The chain or band 88 passes
between the two sets of friction-rollers 89 89
The shaft 54, carrying the drums
55 55, the pulley 65, and the clutches 56 and

66, is opemted by the sprocket-chain 91, con-
nected with the sprocket-wheel 92, 110*1d upon,

the shaft 54 and the motor.

- My improved excavating apparatus is op-
erated as follows: Its Opemtwe position is
To lower the verti-
cal movable frame until the cutting - disks
and scoops are.in contact with the wround
the cluteh 56 is thrown into en ﬂ'&ﬂement mth
the drums 55, which causes them to revolve

and wind theleon the cords 58, attached to

the movable frame. At the same time the

- dog 79 is thrown out of enwan‘ement with the

10
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latchet wheel 69 the f1101310n-bar1d 70 1s forced
down upon its friction-disk 68 to prevent a
too-rapid descent of the frame, and the elutch
66 18 thrown out of en waﬂ'ement with the pul-
ley 65, which pemnte the shaft 61 with its
drums 60 to revolve in the opposite direction

and allow the cords 62 to unwind as the frame

descends. In this manner the scoops 50 and

-cutting-disks 47, with their plow-points 48,

can be ﬂladually lowered as the exeavabmn
progresses. T'he disks 47 eut into the earth
in vertlca,l lines on each side of the two lines

-of scoops 50, which horizontally cut away and
SCOOP up the earth and carry 1t to the top of

the apparatus, where it is thrown upon the

1ncelined chute 93, from whence it can be di-

verted to one 51de of the trench. When the
next succeeding section of earth is to be ex-
cavated, it Wﬂl be necessary to lift the mov-
able frame 5o the surface,which can be quickly
accomplished by removing the pressure of
the frietion-band 70 upon 1133 disk 68, throw-
ing the dog 79 into engagement with its

atehet wheel 69, throwmﬂ‘ off the clutch 56

fromenga ﬂ'ement with the shaft o4,and throw-

ing the clutch 66 1nto enwawement with the
pulley 65, which imparts a wmdmﬂ' motion to
the shaft 61 and 1ts drums 60 60. The cords

(2 are again wound upon their drums which

A sprocket-chain 83 or

\ quned height, at which point the dog 79

springs into engagement with its ratchet-
wheel 69 and holds the frame from acciden-
tal descent. As the cords 62 wind around
their drums the cords 58 are unwound from
their drums 55. When the apparatus,which
is of considerable height in its erect opera-
tive position, is to be moved 1t will be nec-

essary to collapse the same to avolrl contact

with the electric wires strung across and
along the streets. This is qmckly accoms-
phshed by unshippingthe belt 63 and sprocket
chain or band 88 and disengaging the Jower
ends of the pivoted braces 17 from their sock-
ets 13. The main framework, with its verti-

cally-movable frame, can then be lowered to

its horizontal p051t1011, as clearly shown in
Fig. 6. |

' Wlth my improved apparatus a trench can
be quickly and effectively execavated to any
depth desired, and the apparatus, being port-
able, can be eacslly moved along in the direc-

‘tion of the excavation, thus entirely obviat-

ing the present expense and inconvenience of
setting up, taking down, and shifting the ap-

paratus now in use. The number of cutting-

disks and lines of scoops can be increased for
widertrenches by siinplyduplicating the parts
herein shown.

I claim—

1. A portable appamtus for excavating

| trenches consisting of a truck carrying an up-

right main framework having vertical guides
or ways, a frame vertically adjustable in the
guides or ways of the main framework, a se-

ries of ver tIC&l]y—Clittlnﬂ’ disks and a series of

endless bands carrying horizontally-cutting
scoops both mounted and operating in the

vertically-adjustable frame, a vertical shaft

journaled in the V.ertieally-adjusta’ble frame
and carrying a stationary feathered sprocket-

~wheel for actuating the vertical shaft and its

attached operative partsin the vertically-ad-
justable frame, a shaft mounted on the truck
carrying loose lower winding-drums with
cluteh mechanism and cordsattached to lower
drums and vertically-adjustable frame for
lowering same, and a shaft mounted in  the
main tramework and carrying rigid -upper
winding-drums and cords a,tta,ohed to upper
drums and vertically-adjustable frame for
raising same. -

2. A portable appar atus for excavating
trenches consisting of a truck carrying an up-

T 1n'ht main framework having vertical guides

or ways, a frame veltmally ad;]ustable in the

guides or ways of the main framework, a se-

ries of vertically-cutting disks and a series of

endless bands carrying horizontally-cutting
scoops both mounted and operating in the

vertically-adjustable frame, a vertical shaft

Journaled in the vertically-adjustable frame
and carrying a stationary feathered sprocket-
wheel for actuating the vertical shaft and its

attached operative parts in the vertically-ad-
justable frame, a shaft mounted on the truck
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carrying loose lower winding-drums with
clutech mechanism and cords attached to lower
drums and vertically-adjustable frame for
lowering same, a shaft mounted in the main
framework and carrying rigid upper winding-
drums and cords attached to upper drums
and vertically-adjustable frame for raising
same, a loose pulley with clutech mechanism
on the truck-shaft and a rigid pulley on the
main-framework shaft, with belt connecting
lower loose pulley for operating upper wind-
ing-drums, a ratchet-wheel and dog on the
main-framework shaft for holding the verti-
cally-adjustable frame at any point, and a
friction-disk and band connected with the
main-framework shaft for regulating the de-
scent of the vertically-adjustable frame.

3. A portable apparatus for excavating
trenches consisting of a truck carrying a col-
lapsible main framework having vertical
guides or ways, a frame vertically adjustable
in the guides or ways of the main framework,
a series of vertical cutting-disks and a series

~ of endless bands carrying horizontally-cut-

30

35

45

50

ting scoops both mounted and operating in
the vertically-adjustable frame, and means
for raising and lowering the vertically-ad just-
able frame. |

4. A portable apparatus for excavating
trenches consisting of a truck, a collapsible
main framework having vertical guides or
ways, a frame vertically adjustable in the
guides or ways of the main framework, a se-
ries of vertical cutting-disks and a series of
endless bands carrying horizontally-cutting
scoops both mounted and operating in the
vertically-adjustable frame, a vertical shaft
journaled in the vertically-adjustable frame

and carrying a stationary feathered sprocket-
wheel for actuating the channeled shaft and

its attached operative parts, in the vertically-
adjustable frame, and means for raising and
lowering the vertically-adjustable frame.

5. A portable apparatus for excavating
trenches consisting of a truck carrying a col-
lapsible main framework having vertical
cuides or ways, a frame vertically adjustable
in the guides or ways of the main framework,
a, series of vertically-cutting disks and a se-

ries of endless bands carrying. horizontally-

cutting scoops, both mounted and operating

in the vertically-adjustable frame, a vertical |

P - 504,141

| shaft journaled in the vert,ically—adj ustable
 frame and carrying a stationary feathered

sprocket - wheel for actuating the vertical
shaft and its attached operative parts in the
vertically-adjustable frame, a shaft mounted
on the truck carrying loose lower winding-

drums with cluteh mechanism and cords at-

tached to lower drums and vertically-adjust-
able frame forlowering same, a shaft mounted
in the main framework and carrying rigid
upper winding-drums, and cords attached to
upper drums and vertically-adjustable frame
for raising same. |

6. A portable apparatus for excavating
trenches consisting of a truck carrying a col-
lapsible main framework having vertical
guides or ways, a frame vertically adjustable
in the guides or ways of the main framework,
a series of vertically-cutting disks and a se-
ries of endless bands carrying horizontally-
cutting scoops, both mounted and operating
in the vertically-adjustable frame, a vertical
shaft journaled in the vertically-adjustable
frame and carrying a stationary feathered
sprocket - wheel for actuating the vertical
shaft and its attached operative parts, in the
vertically-adjustable frame, a shaft mounted

“on the truck carrying loose lower winding-

drums with cluteh mechanism and cords at-
tached to lower drums and vertically-adjust-
able frame forlowering same, a shaft mounted
on the main framework and carrying rigid
upper winding-drums and cords attached to
upper drums and vertically-adjustable frame
for raising same, a loose pulley with clutch
mechanism on the truck-shaft and a rigid
pulley on the main-framework shaft with belt
connecting lower loose pulley for operating
upper winding-drums, a ratchet-wheel and

dog on the main-framework shaft for holding

the vertically-adjustable frame at any point
and a friction-disk and band connected with
the main-framework shaft for regulating the
descent of the vertically-adjustable frame.

In testimony whereof I have signed my
name to this specification in the presence ot
two subscribing witnesses.

HERMANN NETTELBECK.

YWitnesses:
W. T. MILLER,
W. . SCHIFLA.
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