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To all whom 1t may concern:

Be 1t known that I, Joseert C. Borm,
a citizen of the United States, residing at
Chicago, m the county of Cook and State
of Illinois, have mvented certain new and
useful Improvements 1n Excavating- Ma-
chines. of which the following 1s a specifica-
tion.

This 1mvention relates more particularty
to machines or apparatus for diggmg or ex-
cavating ditches, basements, or the llke, for
back-filling ditches, for loading or unload-
ing cars, and in general for all purposes

where a dizoinge shovel or digeing bucket

1s adapted to be used for hand]mfr material.

Among the objects of this invention are to
produce a comparatively light, simple and
inexpensive machine which will do the same
kind of work now ordinarily done by steam
shovels, to provide such machine having a
wide range of operation both 1n a vertieal
and horizontal plane. to arrange the opera-
tive pa rts of the machine in such a manner
that the fulernm or support of the load of
the machine will be shifted backwardly as
the load 1s lifted, to arrange the parts so
that the boom or arm carryving the excavat-
ing shovel or bucket may be lowered or op-
erated in restricted places. as for instance
between the eross braces commonly placed
in ditches to support the sides. and in gen-
eral to provide a simple and efficient ma-
chine adapted for general use 1n excavating
and handbing material of varous kinds,

Tn the accompanying drawings illustrat-
e mv invention—Iigure 1 18 a side view
of the machine, with the boom shown 1n
iowered digeing position and alse 1n raised
dumning position: Fm; 2 1s a detail plan
view of pmtmn ot the rocking frame and

racks

a detail view qhowmf‘f 2 por rfion of the tele-
scoping boom and cperafing mechanism;
Fig. 4 1= a sectional view taken on the ime
4—4 of Tig. 3: Fig. 5 is a sectional view
hhm o the line 5—35 of F Fig. 3: and Fig. 6
18 a side view showing a mndlﬁed form of
lmm"ﬁ ‘md shovel operating devices.

As indicated in these drawings. 7 repre-
sents a base or suvpport having thereon a
turntable 8 which earries a swinginge frame
9. This swinging frame mav he turned In
any desired manner, a convenilent method
being to provide the support 7 with a gear
10 with which meshes a pinion 11 on a

‘motor or engine, as indicated at 13.

‘or supporting the same; Fig. 3 is

shaft 12 mounted in the swinging frame 9.
This shaft may be driven b}f means of a
The
SWINZINg frame 9 s provided with racks
14 on either side thereof. which are en-
caged by curved racks or segmental gears
15 which are adapted to rock or roll there-
on. 'These racks and gears may be made

in a variety of ways but are prefer ably made

so that the faces 16 of the rocking mem-
bers 15 will have a considerable bealmg at
the sides of the teeth of the racks in order
to furmish a substantial support for the
roeking or rolling part of the machine and
its Joad. and the teeth of the segmental
cears are made sufficliently large and enter
into the openings in the rac k sufficiently
deep =0 as to prevent any liability of .the
rocking frame from becoming disengaged
from the supportine racks. The segmental
gears or rocking members 1

carries the boom 18. For some classes of
work, this boom 1is preferably made tele-
scoping and consists of a stationary portion
13, which 1s secured te the frame 17, and a

%hdmﬁ portion 20. The stationary portion

19 1s further supported by means of rods
or braces 21 leading to the upper ends of
posts 22. which pos sts are connected with and
form a part of the fmme i7. As shown In
detaill 1n Fige, 3. 4 ﬁnd 5, the relatively
staticnary pommﬁ 19 of the boom is formed
of channels 23 connected at the top and bot-
tom by means of cross plates 24. At the
outer end of this stationary portion of the
tmnm are rollers 25 which support the inner

siidable portion 20 of the boom at this
pmm 1he 1nner end of the shidabie por-
tion 20 is provided with a frame 26 having
wheels or rollers 27 which are adapted to
engage with the flanges of the side members

923 to support the inner end of the siidable

portion. so that this slidable portion is car-
ried by means of the rollers 25 and 27 and
mav he reacily moved m“‘mrdw and out-
wardlv with reqpeet to the member 19. In
order to operate this slidable portion 20, 1
provide the same with a rack 28 which is
engaged by a worm 29 mounted on a shaft
30 hwmgz 1{s bearings secured to the mem-
ber 19. When the machine 1s o be used
with a clam-shell tvpe of hucket, I pmvide

downwam]v curved fork or arm 31 at the
mier end of the baom and attach the dam-

15 are secured to
and support a cross frame 17, whiech in turn

60

65

70

75

80

85

90

95

100

1056

110



10

15

20

25

30

35

40

45

50

514

60

65 readily appreciated by those familiar with | as wide a range as is possible, with this ma-

009 953

shell 32 directly thereto. By curving the ; such machines. When used for digging pur-

fork or arm 31 downwardly as indicated,
the clam-shell 1s permitted to swing freely
and may be opened to i1ts fullest extent when
the boom 1s raised, without striking the
boom. '

With ordinary clam-shells or buckets of
the type indicated, it is necessary to have a
closing rope or cable for closing the bucket
and holding the same in closed position
while the load 1s being raised and swung
to dumping position. I provide a cable 33
for this purpose, and in order that this
cable may have a substantially constant ten-
sion on the bucket while the telescoping
portion of the boom 1s moved inwardly and
outwardly, I arrange guide sheaves therefor
as indicated in Fig. 1. The end of the cable
33 1s secured to the closing sheave of the

bucket 32 and is then rove over the guide

sheaves 34 and 35 at the outer end of the
boom, then back and around a guide sheave
36 mounted in a shdable support or bear-
ing 37, then forward and around another
gulde sheave 38 mounted between the up-
rights of a truss 39 on the member 19, then
back and around guide. sheaves 40 and 41
suitably positioned on the frame 17. and
thence back under an idler 42 on the frame
9 to the winding drum 43. This winding
drum may be driven in any well known man-
ner, and preferably comprises one of the

drums of an ordinary hoisting engine. The

bearing or carriage 37 is slidably mounted
In the member 19 and is threaded to en-
cage with the threaded portion 44 of the
shaft 30, such threads being given the
proper pitch so that the bearing 37 will

move at substantially half the speed of the

slidable portion 20 of the boom. This shaft

may be driven in any convenient manner, as

by means of a gear 45, which may be driven
by an engine or motor not shown.
count of this arrangement of the guide
sheaves or pulleys for the cable 83, the outer
end thereof will remain in substantially
constant position relative to the movable
portion of the boom, regardless of the longi-

tudinal movement thereof or of the swing-

ing of the boom up and down by means of

the rocking frame. In order to operate the |

rocking frame, I provide rearwardly ex-

-tending arms or beams 46 from the frame 17,

which are also sunported by ties 47 from the
upper ends of the posts 22, and means for

pulling down on the outer ends of these

arms. A convenient means for this pur-
pose consists in the ropes and tackle 48 con-
necting between the outer ends of these arms
and the rear portion of the frame 9, the
iner ends of the ropes 49 leading to a drum
or drums 50 on the hoisting engine.

My improved machine provides manv dis-
tinct advantages in operation which will be

On ac-

poses, the operator will slack off on the drum
50 until the clam-shell 32 reaches its digging
position, and at such time the weight of the
bcom and some of the connected parts will
tend to press down on the bucket so as to
hold 1t closely 1n engagement with the ma-

terial to be excavated. TIf the downward

movement of the boom does not bring the
bucket to the exact desired digeing point,

the outer end of the boom is run out or in

by turnming the shaft 44, so that the opera-
tor may quickly and easily bring the bucket
to the exact desired digeing position. This
15 of considerable advantage, as it frequently
oceurs that the bucket will fill more easily
and will pick up a larger load when placed

im an advantageous position than it other-

wise would. s soon as the bucket reaches
its digeing position, the operator winds in
on the drum 43, thereby causing the closing
cable 33 to close the bucket, and on account
of the boom being connected directly to the
bucket, this does not tend to raise the bucket
out of 1ts digeing position but merely tends
to draw the end of the boom and the closing
sheave of the bucket closer together.
soon as the bucket is filled, the operator
winds in on the drum 50, thereby causing
the rocking frame to swing backwardly.

At this point occurs one of the principal

advantages of the machine in that as soon as
the load is started to be lifted from any
point, the fulerum or support tends to move
backwardly and away from the front end of
the frame 9, thereby tending to distribute
the load more evenly over its support and
also reducing the weight at the front end of
the support, which reduces the liability of the
ground peing caved in adjacent to the front
end of the machine. For instance, it will be

noted that when the boom is swung down to-

ward an extreme position, as indicated by
dotted lines in Fig. 1, the fulerum orsupport
of the swinging frame is close to the outer
edge of the machine. At this time, however,
the load on the outer end of the boom is rela-
tively close to the support. Then, as the
boom swings upwardly, the leverage in-
creases until 1t reaches its horizontal posi-
tion, but at this time the point of support
has moved a considerable distance back from
the front edge of the frame 9 and continues
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to move back as the boom is swung still

farther upwardly. If it is desired te dump
the bucket at either side of its filling posi-
tion, this 1s readily and conveniently done
by swinging the frame 9, through the me-
dium of the swinging gears 10 and 11, and
when the boom reaches its dumping position,
the operator slackens off on the closing cable
33, which allows the bucket to discharge its
load. In this ceonnection., it will be noted
that the swinging of the boom 18, through
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chine, 1s of distinet advantage, for instance. |
over the ordinarv boom derrick. as in such

derricks the boom ecannot ordinarilv be

swung downwardly to anv considerable ex-

tent on account ot the unusual strains which
would thereby be placed on the operating
lines. |

In the modified form of construction
shown in Fig. 6, the stationary portion 19
of the boom, or the portion which is rigidly
attached to the rocking frame, is provided
with a longitudinally movable carriage 51,
having wheels 52 ‘adapted to run on. the
lower flanges of the side channels. This car-
riage 1s moved by means of a rope or cable
63, one end of which is attached to the outer
end of the carriage 51, then runs out and
around a sheave 54 in the end of the boom,
then back over suitable guide sheaves, and
its opposite end is secured to the rear end of
the carriage as indicated at 55. From this,
it will be seen that when the winding drum
1s turned in one direction, the carriage will
run out, and when the drum is reversed the
carriage will run back. A beam or arm %6
1s pivoted at 57 in the carriage 51 so that the
arm 1s free to swing in a vertical plane. In
order to adjust the arm to different po-
sitions, a plurality of holes 58 are provided
tor receiving the pivot pin. At the lower
end of the arm 56 is a digging shovel 59,
which may be of any well known type, but
if desired, a clam-shell or orange peel bucket
may be used 1n its place. A rope or cable
60 1s attached to the lower end of the arm

56 and runs back over a sheave 61 to a wind-

ing drum on the engine, this cable serving
for pulling the bucket back to filling posi-
tion. In order to swing the lower end of

the arm 56 forward to fill the bucket, I pro-

vide a block and tackle 62 which extends
from the rocking frame 17 to the upper end
of the arm 56, the cable 63 of this block and
tackle running back to a winding drum on
the engine. With this form of machine, it
will be seen that a very fiexible and effective
digeing apparatus 1s provided which can be
used for a large variety of work. Ifor in-
stance, 1n digging comparatively narrow

ditches for sewers or water pipes, where the

sides of the ditch have to be braced, the
boom 19 may be swung up and down and
the arm 56 swung to such position that the
bucket 59 may be passed down between the
braces, then, by drawing back on the cable
60 until the bucket 1s in digging position
and forcing the bucket ahead by pulling on
the cable (3, it may be quickly filled. As
soon as the bucket i1s filled, the boom 19 may
be swung up until the bucket clears the
braces or the top of the ditch, then, by puil-
ing 1n still further on the cable 63, the arm
36 may be swung until 1t 1s substantially
paraltel with the boom 19, thereby enabling
the bucket to be raised as high as desired

for dumping the same. At the same time

the carriage 51 may be run in or out in
order that the bucket may be more readily

filled or brought to a better dumping po-

sition. It will also be noted that, if desired,

the digging bucket 59 may be reversed, so
that the cable 60 can be used for filling the
same, thereby enabling the bucket to dig
close to the machine. ,

Having thus described. my invention,
which, however, I do not wish to limit to
the exact form of construction or arrange-
ment of parts herein shown and deseribed,
except as pointed out 1n the appended claims,

what I claim and desire to secure by Letters

Patent 1s: . .

1. In a digging apparatus, the combina-
tion of a relatively stationary frame, a rock-
ing frame mounted on said stationary frame,
adjacent to one end thereof, a boom secured
to said rocking frame, an excavating device
carried by said boom, arms extending from
said frame, and means connected with said
arms and said stationary frame for rocking
sald rocking frame, the arrangement being

stich that the boom may be swung down-

wardly adjacent to the frame, and then, as
the boom 1s raised, the point of support on
sald stationary tframe will move back from

such end of the frame.

2. In an excavating machine, the combi-
nation of a relatively stationary frame,
racks on said frame, gears engaging with

said racks, a rocking frame carried by said

gears, 4 boom mounted on said frame, rear-
wardly extending arms from said frame,

and means connecting with said arms for.

rocking the frame. -
3. In a machine of the character set forth,

the combination of a relatively stationary

frame, racks mounted on said frame, sub-

stantially semi-circular gears engaging with
sald racks, a boom carried by said gears,

sald boom lying 1n a plane passing substan-

tially through the diameters of said gears,
an excavating device secured to the end of
sald boom, and means for rocking said
frame, the arrangement being such that the
boom may be swung downwardly close to
the end of the frame, and then, as the boom
15 raised, 1ts point of support will recede
from the end of said frame.

4. In an eéxcavating machine, the combi-
nation of a frame, rack bars on said frame,
segmental gears engaging with said bars,
a cross frame carried by said gears, a boom
carried by sald cross frame, a carriage
mounted in said boom, means for moving
said carriage aleng the boom, an arm piv-
oted 1n said carriage, an excavating device
carried by said arm, and means for swing-
ing sald arm in a plane parallel to the boom.

5. In an excavating machine, the combi-
nation of a support, a rocking frame mount-
ed on sald support, a boom carried by said
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rocking iframe, an arm pivotally mounted
in said boom, a digging bucket or shovel at
the lower end of said arm, a rope or cable
for drawing back the lower end of said arm,
and a second rope or cable for drawing back
the upper end of satd arm.

. In an excavating machine, the combi-
atlon of a relatively c;tﬂtmlmw frame.
racks on said frame, gears mounted on said

racks, a cross frame between said gears, a
boom carried by said cross frame, a carriage

mounted 1n saud boom, a shovel arm pivot-

ally mounted 1m said carriage. a shovel at

one end of said arm, Cqblea for swinging
satd arm, and MeAns fm rocking saiud cross
{frame to swing said boom up and down.

7. In an mmmtmfr or digging machine,
eress frame secured fo said segments, hav-
- ing rearwardly projecting arms, means con-
‘necting between said arms and said support
for rocking said frame. a telescoping boom
~carried b} satd cross frame.

the combination of a bed or mppmt.. a plu-

rahity of racks on said bed, arranged at some
distance apart, segmental gears engaIng
with said racks, a frame cmmectmw between
said gears, a boom mounted on said frame,
and means for actuating said frame for rais-
mg and lowering said boom.

8. In an excavating machine, the combi-
nation of a bed, two subb‘hntmllv parallel :
stpports on said bed, curved members en-

oaging with said mpport%, a frame connect-

Ing between said curved members, a boom
or the like carried by said frame, and means

o firame carried by said g

Pod,853

for rocking said curved members to cause a
swinging movement of the boom.

9. In a machine of the character set forth,
the combination of a base, a turntable on
said base, a support movnted on said turn-
table, racks at the sides of said suppoit.
oears engaging with said racks, means for
prev elmng Tateral movement of said gears,
gears, having rear-
wardly extending pm]ech(ms. ropes  and
tackle (mmeotmw between said projections
and said support for roc king said frame,
and a boom carried by said frame.

10. In a machine of the character set

~forth, the combination of a bed or support,

racks or the like on sall support, toothed
ulwal segments engaging with said racks, o

means for
swinging said frame, and means for recipro-
aimﬁ the movable member of <ald telescop-

mg lm(ml
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