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To all whony t6 may conceri:

Be it known that I, GEORGE W. KING, Of  struetion and

Marion, Marion co_unty, Ohio, have invented
certain new and useful Improvements in Jx-
cavators; and Ido hereby declare the follow-
ing to be a full, clear, and exact deseription
of the invention, such as will enable others

~ gkilled in the art to which 1t pertains to make

and use the same.
Myinvention relatestoimprovem ents in ex-
cavators; and it consists, among other things,

in animproved construction of the teeth-bear-
“ing portion of the excavating dipper or shovel

 soasto prevent dhplaeement of the teeth dur-

‘ing the latter’s operation and to prevent, fur-

thermme shearing of the bolts or rivets em-
ployed in securing the teeth in place.

My invention cansmts also in an improved
connection of the bail of the shovel with the
shovel’s body portion. whereby a large wear-

~ing-surface is obtained and shearmn of the

3¢
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rivets or devices employed in securing the
bail-engaged trunnions to the shovel proper
shall be mf(m]ed_ and said trunnions when
worn out can be easily replaced. |
My invention consists also in such an im-

praved connection between the shovel proper

and its arm or handle as to accommodate an

adjustment of the shovel proper at different

angles or positions relative to the shovel-arm
and refain said parts irmly clamped or se-

cured toeach otherin the desired adjustment.

My invention consists, furthermore, in a
novel and meritorious arrangement of the
shovel-feed apparatus w hereb3 a slow and
powerful movement 1s communicated to the

shovel during the latter’'s outward or excavat-

ing stroke and a more rapid and less power-

ful motion 1s {ransmitied to the shovel upon

the latter’s return or mwald stroke after ex-

| L&?EILIH o,

"\h‘ mventmn cotisists, fmthennme in the

passage of the Lwo shovel-feed chains or ca-

() |

bles side by side over and at opposite sides,

respectively, of the axis of the boom-swing-
ing tarn-table and in the provision of two

- horizontal guide-sheaves for each of said ca-

‘bles and so arranged as to avoid material in-
terference with the tension of the cablesdur-

ing the lateral and rearw ard SWinging move-

ment of the boom or ¢rane.
My invention eonsists, moreover, in Gel*‘rain

_Iuﬂ‘ 12

(o model,)

. —_——

otllei novel .:Lil{]. meritorious features of con-
combinations of parts herein-
after deseribed, and pointed outinthe claims.
- In the accompanying drawings, IFigure'1 1s
a side elevation of a steam shovel or excava-
tor embodying my invention, and KFig. 2 1s a
top plan of portions of the same. Ifig. 3 isa
top plan showing the lower portion of the
boom swung laterally in the one direction and
showing also the two shovel-feed chains or
cables and the peculiar arrangement of the

sheaves employed in gniding said chains or

cables over the table. ©ig .4 is a side eleva-
tion of a portion of the chovel-arm and the

means employed for retaining the rack upon

{ sald arm in mesh with the en gagin g pinion of

55

o

the shovel-feed apparatus during the shovel’s

operation; and Fig. 51s a ‘SP{‘DIOH on line 5 5,
IFig. 4.
seuwn of 1]16 excavating dipper or shovel

and 1034,(:1 bearing end of ﬂle shovel-arm; and.

Fig. 7 is a top p_hm of the same, partly i in See-
tion. In Fig. 7 the shovel-ball 1s removed.

Fig. 8 is a bottom plan of the connection of

the shovel proper with the shovel-arm. IKig.

9 is a front side elevation of the forward or
teeth-bearing side of the shovel, partly in sec-

tion. Fig. 10 is an enlarged top plan in sec-
tion on line 10 10, Kig. 6.  Fig. 11 1s an en-
larged plan in section on line 11 11, Fig. 6.
is a vertical section on lines
Figs. 10 and 11. |

Reforri ine to the drawings, A designates the
car or bod} portion of a steam qhm*(,l Or eX-
cavator embodying my invention. Car A is
%mtably supported from two-wheeled trucks
a a, arranged at the forward end and rear end,
respectively, of the car. Car A at 1ts for-
ward end supports the horizontally-arranged

~ 9

turn-table B, and C designates the latemlly-
| swinging beom, that eltends upwardly and

outwardly from and is operatively connected
with the turn-table. The table’s axis forms

- the lower pivotal center of the boom, and the
latter’s upper pivotal center i1s formed upon

the upper end of the so-called ““A-frame” or
mast D, that is suitably supported from the
machine’s Car or body portion and at its
lower end straddles the rear portion of the
turn-table.  Mast or frame D issuitably sup-
ported from the rear by diagonally-arranged

Fig. 6 is a side elevation, partly in

12 12,
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rod D', (see Iig. 1,) that is suitably connected
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~or head d embraces the upper end of the
- frame or mast D and terminates at its upper |
~end in a centrally and vertieally perforated

. j\*ertl(:al ]un d', that is embraced by the sleeve

10 S

. ;bOO ni.

IS

s
- Kig.

of the turn-table,
30,

. 1631‘%‘&1(1 of shaft
~ fromthemachine’ sbody portion.
135 ,
- 1ng-drum B for controlling operative connec-

A suitably-
01)61*8_116(1 clutch F?is provided for each wind-

tion between the drum and the drum-support-
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“boom 18 in the main composed.

ing shaft, and itis obvious that the turn-table
18 mmed in the one direction or the other,
according as operative connection is ebtab—
lished between the one or the other of sa,ld
drums F' and their supporting-shaft.

G (see Fig. 1) designates the shovel proper,

&' the shovel- bail, and g the handle or arm.
The hoisting chain or cable G?

of the shovel.
18 suitably attached at one end tothe shovel-
bail, and thence leads upwar dly toand over a
vertieally arranged sheave G¥ suitably sup-
ported from and between the outer ends of
the two parallel bars or beams of which the
Sheave G3
has its axis extending transversely of the
boom. From sheave (:313}16 hoisting e¢hain or

cable leads rearwardly and appr omumte]y
horizontally along and a suitable distance

-above rod e to a,nd over a vertically-arranged

sheave G* sunitably supported from an up-
right hlchlxef or member E', rigid with sleeve
or collar E. Sheave G has its axis preferably

parallel with the axis of the boom-sheave G3

and is located just forwardly of the upper
pivotal center or axis of the boom, and from
salid sheave G* the hoisting chain or eable
leads downwardly throun'h hole d? in lug d’
and through the upper end of.the frame or
mast D cwd in line with the boom’s axes to

and overavertically-arranged sheave G?, that

A metallic cap

_Wiudinﬂ -drum @ G°,
| drum,
“or collar L, adapted to turn or swing upon
said lug and suitably connected by means of
arode w1th the upper and outer end of the
| The axis of lug d’ is coincident with
~ the axis of the turn- mb]e, and said axes con-

stitute, as already 111(]1eated the pwatal cen- .
-ters of the boom. " e |
- It 1s obvious: that the boom is swunﬂ' latel-» :
| ﬁally in the one direction or the other, accord-
“ing as the turn-table is rotated or turned in
;-the one or the other direction.

shaft 75,

E I desig-
- zo nate the two turn-table-swingine chains or
 cables that are attached to the table at oppo-

. sitesides, respectively, of the boom and thence
- lead r avwaldly to and operatively engage
 different winding-drums F' I, 1ebpectwelv '
that are loosely mounted upon a shaft f, (see
- 2,) arranged transversely of and suit-
. ably suppmted from the car or body portion. |

of the machine a suitable distance rearward
Shaft f is rotated, when
operated, contin ueusly 1IN one duectmn andis |
o mterwealed at f" with a shaft 72 thatis ar-

ran O'ed parallel with and a suitable distance
Jand is suitably supported

bearin o shaft.

589,565

~ab its upper end with the upper end of the | is also arranged longitudinally of the ma-
frame or mast and thence extends rearwardly
and downwmdly and 18 :suitably secured at |
1ts opposite end to the car.

c¢hine and is mntably supported {from any sta-
tionary member of the machine, and prefer- -
ablyfmm the mastor frame D. - From sheave

G° the hoisting-cable leads downwardly and
rearwardly to and operatively engages a -

called  the

ing eable

undel side with a rack ¢', rigidly secured to
and arranged lonﬂltudmall} of said side of
the shovel-arm. Rack ¢’ meshes with a pin-
ion &', that is operatively mounted upon a
shaft 7?, suitably supported from and ar-

ranged br ansversely of the bars or beams com-
posing the boom, and it is obvious that the

shovel is thrust or fed outwardiy as required
to excavate or moved or fed inwardly after
1ts excavating-stroke, accoirding as said shaft
Iv is rotated in the one or the other direction.

To retain the shovel-arm rack in mésh with

the engaging pinion during the feed of the
shovel and ELt_thP

same tlme accommodate
the employment of a solid shovel-arm and
necessitate the use of one pinion and one rack
only and at the same time afford a lubricant-
receiving or oiling chamber for said gearing,

1 prmflde a box or case that incloses said gear-

mg and 18 loosely mounted upon the pinion-
Sald case 1s composed, pref-
erably, of two sections, an outer section I
and an inner section I’, to which the outer
section is removably. secured by bolts I? (see

1 IMig. 4) and that is provided with two inter-

nal flanges I® 1% (see Tig. 5,) formed at oppo-
site sides, respectively, of the rack :fmd e&sﬂ y

| engaging parallel grooves or recesses (- g7, re-

spectively, with which the shovel-arm is pro-
vided at opposite sides, respectively, of the
rack. daid recessesor grooves extend longi-

““hoisting-
and loosely mounted u pon a shaft f L |
(see I‘]ﬂ 2,) ‘arranged parallel with and a .
‘suitable distance rearward of the shaft f7 '
‘and suitably supported from the machine’s
body portion, and said shaft f/* is'adapted to =
‘rotate continuously in one direction and is
‘suitably intergeared at f° with the suitably-
“actuated and suitably - supported driving-
A suitably-operated elutch G7 con-
trols operative connection between thehoist-
ing-drum and the latter’s supporting-shaft,
; and it is obvious that the excavating dipper
~or shovel is hoisted upon: ec‘,tabllshmﬂ' opera- =
tive connection between said drum and shaft
and lowers by gravity upon releasing said
drum and permitting it to pay out the engag- 90 @
The arrangement of Sheaveb Gt
G“‘ and the engaging sectmns of the hoisting-
cable -hereinbef.ozve deseribed 1s important,
‘because by said arrangement perfect aline-
ment of said sheave G*and the cable-section
leading to and from said sheave is main-
tained and the ecable’s tension is not inter-
 fered with during the swinging of the boom. =
The shovel-arm is pl"eferablv made solid
‘and composed of a single beam or timber
| snugly interposed between the flanged sides -
of two channel-bars, as shown more clearly
In Kig. 5, and is prov 1dec1 upon its back or

g
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tudinally of and parallel with the rack and |

are formed, preferably, between the shovel-
arm and ﬂmwes g* ¢°, formed upon opposite
sides, respectively, and extending longitudi-
nally of the rack.

- The two shovel fead chains or cables II and
J employed in feeding the shovel in opposite
directions respeetwely, are suitably connect-
ed at one end with windin o-drums Hand J';re-
spectively, (see Kig. 2,) that are opemtwely
mounted upon &haft T at opposite sides, re-
spectively, of the boom. Cable Il passes in

under drom: H' and leads rearwardly and

downwardly from satd drum to and 1n under
a vertically-arranged sheave I? also arranged

longitudinally of the boom and supported

from the latter’s lower end. The cable J
passes overdrum J and leads rearwardly and

downwardly from said drum to and 1n under

a vertically-arranged sheave J2, that is also
arranged lon ﬂ*itudnml 1y of the boom and su p-
ported from The latter’s lower end. Sheaves
I1? and J? are arranged, furthermore, at op-
posite sides, respectively, and a suitable dis-
tance forward of ithe boeom’s axial line. From
sheaves H? and J° cables H and J lead rear-
wardly between and toand over the two hori-

- zontally-arranged sheaves H® and J°, respec-

30

40
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tively, that are supported from the turn-table
‘al opposite sides, respectively, and a suitable

distance forward of the table’saxis,and thence
ables H and J lead rearwardly to and are en-
cgaged by the two sheaves H* and J%, respec-
tively, that are supported {from the turn-table

and arranged horizontally between the cables

and at opposite sides, respectively, and just

rearward of the table’s axis, and thence cables

- Hand J lead rearwardly to and over different .
i of the shovel-feed cables when said feed-ca-

winding-drums II° and J°, respectively, that
are loosely mounted upon the intermediate
shaft 7* that, as already indicated, is rotated
continuously in one direction and 1s inter-
veared at f° with the hoisting-drum bearing-
shaft. A suitably-operated clateh K is pro-
vided for each of said drums I1° J° for estab-
lishing operative connection between the
drum and the latter’s supporting-shaft, and

cable H 1s actuated in the direction required
to effect the excavating-stroke of the shovel,
orcabled isactuated in the direction requir ed
to return or inwardly feed the shovel after
excavating, according as operablve connec-
ticn is established between said shaft and
drum H® or drum J° It will be observed
that cableJ is paid out by the engaging drum
J3 while cable I is being wound upon drum
I, and vice versa; that cable J 1s paid out

- by drum J' when it is wound upon drum J?,

6o

and vice versa; that cable H is paid out 1)3?‘
drum I’ while it is wound upon drum H?5,

and vice versa; that the portions of drums

11" and J% upon which cables H and J are
wound, respectively, bave the same or ap-
proximately the same diameter; that cables

H and J are therefore driven at the same
speed, or approximately so, by said drums
I and J° and that by the transmission of !

‘ment of winding -

tion, and sald teeth are

' motion to the shovel in effecting the shovel’s
-excavating -stroke, through Lhe medinum of
‘the drum II', that is dI{LmetFl(le) larger, as

already 1Ddl€&t6d, than the drum J’ thlough
whose medium niotlon iscomm unie&ted to the
shovel in effecting the latter’s return stroke

after e*tcavatmb, 1s accommodated a slow

and powerful movement of the shovel in ex-
cavating and a rapid return movement of the
shovel after excavating.
served that by the construction and arrange-
drums hereinbefore de-
scribed the hoisting-drum 1s mounted upon
one shaft; that the shovel feed-drums are
mounted upon another shaft, and that the

| boom-swinging drums are mounted upon &

third shaft, by which arrangement of parts
the boom-swinging drums or the shovel-feed
drums or the hoisting-drum can be speeded
as desired mdependenﬂv of the speeding of

the remaining drums.

L (see kI Figs. 1 and 2) designates a tension

chain or cable, whose opposite ends engage,

respectively, the inner end of drum H° and

‘the inner diametrically-enlarged portion J°

of drum J% Cable L leads from one of said
over a sheave L' suitably supported from the
one end of a bolt or rod M, that extends
through a bracket A', rigid with the car-body,
and is provided with a spiral spring N, con-

fined upon said rod or bolt between the

bracket and a nut m,mounted upon the screw-
headed shank of the bolt rearwardly of the

bracket and instrumental itn adjusting the

tension of the spring. T'he spring N acts to

retain the tension-cable taut, and said eable

is adapted to take up any slack in either one

ble is paid out by its engaging tension-cable-
engaging drum.

ing the feeding of the shovel, and that the

diametrical enlargement of the tension-cable-

engaging end of dram J? and the correspond-
ence 1In dlameter of said enlargement with
drum II" are therefore necessary in order to
maintain the tension-cable in a taut oroper-
ative condition.
- Referring, _
excavating dipper or shovel, I would remark
that the shovel proper is provided, prefer-
ably, upon its forward side with any suitable
number of forwardly- projecting teeth O,

adapted to cut into the place of excavation

and thereby facilitate the excavating opera-
re suitably secured £o
the forward side of the shovel proper by
means of bolts or rivets O'. To prevent lat-
eral displacement of the feeth and shearing
of the teeth-securing devices by the lateral
strain upon the teeth during the excavating
operation, I form lateral bearings for said
teeth at the forward extremities of the for-
ward side of the shovel proper, as shown very
clearly in IYigs. {6 and 9, by fitting the tecth

It will also be ob-

_ It is obvious that because
dru m 11’ 1s larger dmmetrma&h than driom J°
drum J° is romt(ﬂd slower than drum H° dar-

lastly, to the construction of the

70
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“drums downwardly and rearwardly to and
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~over the shovel’s forward side into notches
or recesses 0%, formed inthe forward or upper |
edn'e of said Slde of the shovel proper—that
each shovel-tooth is provided with a shoul-
:d-er-- 0% engaging the inner-end wall of the |
-respective tooth-receiving notch or recess in-
- the shovel, and the opposing side walls of
~sald recess are-engaged by opposite. sides, |
~ respectively, of the tooth-and thereby affor a|
an etficient lateral bearing for the tooth suffi-
- c¢lent to avolid or prevent shearingof the riv-:
.. etsor SGCHI‘J.IJ*?‘-"de\TICBS duunﬂ*the exea,vmmﬂ*i :
o enemtwn I | . |
o I will also 1e111:;11'la, let oppoelte ends of
-the shovel-bail are connected with opposite
. sides, respectively, of the shovel, and each |
. end of the bail-is journaled in any approved-
O manner upon-the eentrally and circumferen--
oo tially reduced  portion cof a comparatively
IR
sl é-(see Figs. 6, 7, and 9,) that at its inner end |
. engages a- reeess P" formed in the adjacent:
Eaeh block ortrunnion
. Pisrigidly secured to the shovel by several -
2t
o the trunmen and through the- respeetwe |
The Constr_uctlen.of the shovel- |
R L_I?_tlnn1ens--0f_sepamte;pieeee-rem_e-.mbly seated
- within recesses formed in and riveted to the
shovel proper not only effectually prevents
- .. the trunnions from shearing o
. rivets by the lateral strain te which S&idtl‘f‘un# |
nions are subjected during theshovel’sopera- |
tion, but also facilitates: the 1*epleeement off’
'-eald trunnions when they are worn out.

. .'-.-_'-Slde of the shovel.

+ ~shovel side.:

40

~and engage the shovel proper.

5O

- 55

60

large cylindrical trunnion-forming block P,

rivets: P“ e\ztendlnﬂ' longitudinally ‘through

To render the shovel proper capable ef be—-
ing vertically tilted or adjusted at different

engles_ or positions relative to the shovel-arm

and firmly and positively secured in the de-
sired adj uetment I provide two plates W W,
(see Figs. 6, 7, and 8,) one whereof engages
and is secured to the forward or upper side
of the shovel-arm and the other whereof en-
gages and 1s secured to the lower or back side
of the arm. Both of said plates extend be-
vond the load-bearing end of the shovel-arm
At least one
and pr*eferablv both of said plates, asshown,

afford bearing for a slide formed upon the
shovel proper, and one of said plates—the
one attached to the under or back side of the
arm—1is adjustable longitudinally of the arm.
In the case illustrated a segmental flange W'
is rigidly formed upon each of said plates,
and the convex side of said flange faces the
shovel proper and affords beermn* for the
outer or concave side of a slide or member
W=, rigidly formed upon the shovel proper,

and bolts W3, arranged at suitable inter vals
widthwise of the shovel extend through said
mutually-engaging members and have their
heads engaging the inner side of the concave

member, and nuts W* are mounted upon the |

bolts at; the outer orconcaveside of the flange.

wald nuts and boltsare instrumental in ﬁrml y

clamping the respective mutually - engaging
members, and consequently the shovel proper

~mental

fit the concavity inthe

| tively, of ribs 2w.

f the securing- | SR
‘the same bolts and nuts U’ and U? respee-

tively, in 1ts different lenﬂitudlnel. adjust-
1t is obvious that. upon removing

nuts Us, partially withdrawing bolts U, and -~

l e};teriorly with a eylindrieel

| -eure the forward or upper plate W to the
~shovel-arm, and both plates W m*e prefer BRI
| ably ribbed longitudinally, as at 0. Ve

- and shovel-arm together, and a washer-form-
ing plate W5 (see also Figs: 10, 11, and 12) is
shown interposed between the nuts and seg- o
flange, and said plate or washer upon =
1tsinner Slde has the eenveut} required to
lange, and the bolt-- -
‘holes in the flanges are elongated in the di- -
rection requu*ed to eeeommedete the vertical
tilting or adjustment of the shovel proper at
'-_.dlfferent annles or peemens 1elatwe te the:=1
-shovel-arm. |

Anysmtable number ef belts U 1*10*1d1y ee-ﬂ

:_:.7 G’p _ :--: | .

Any suitable number of bolts U'are 111%1111-;. S

mental in securing both- plates: W to the
shovel-arm, and {wo series: of bolts U" are
~preferably proﬁ.(lecl at oppoei’te sides; respec- !
ave then heads -
‘engaging the outer side of -the upper plate -
~and -have their shanks extending through
‘the shovel-arm and through holes 2’ in the
1 lower plate, (see Fig. 6,) and nuts U%, mounted =
1 upon sald -bolt-shank at the outer side of -
sald lower. pl:e;te.,; are Instrumental in - secur-. T

- Bolts U’ h

ingsaid plateinthedesiredadjustment.

-:-1ewer plete is provided with other bolt- heles': |
v arranged in line end equidistant fromthe =~ =
;_dszerent bnlt holes w', respeetnrely, SO as'to

accommodate-the seeurmﬂ of said plate by.. o

loosening nuts W* the lower plate W is ren-

“dered free to be adjusted longitudinally ot

the shovel-arm, and the shovel proper is ren-

‘dered free to be tilted vertically or adjusted

at a different angle to the shovel-arm, and
the parts are secured, in the desired adjust-
ment by reapplying said bolts and retighten-
Ing said nuts. |

The bearing X, (see Fig. 6,) formed upon
and 10110'1’511(1111&11}? of the 10&(1 -bearing end ot
the shovel-arm for the longitudinal adjust-
able or lower plate W, has such trend that an
adequate bearing between sald adjustable
plate and shovel—arm is obtained In any ad-
justment of the shovel proper.

Excavating-shovels of the character indi-
cated are of course provided with a hinged
bottom whose construction and eperatlen
need not bedescribed or shown in this appli-
cation, because it forms no part of the sub-
ject- ‘matter of the appheetlen

What I elaim is—

1. The combination with the excavating-
shovel’s forward side having notches or re-
cesses formed atits upper edge at suitable in-
tervals, of teeth bolted orriveted to said side
and occupying the aforesaid notches or re-
cesses, substantially as and for the pm pose

set forth. -

2. In an excavator, the e‘{ematmﬂ*-shevel
having each of its bml—beermw sides prowded
recess and
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having eylindrieal bail-engaging trunnions
snugly fitted into said recesses, and several

rivets extending longitudinally through said

trunnions and through the trunnion-bearing

sides of the bucket.
3. The combination of the shovel-arm; a
plﬂrte arranged at the forward or upper side,

and secured to the load- bearing end, of smd_

arm; another plate arranged at the back or
under side, and secured to sald end, oi the
arm:; theshovel properattached tosaid plates
and adjustable at different angles to the arm
in a vertical plane, and. means for securing

‘the shovel in the desired adjustment, sub-

emm ally as and for the purpose set forth
The combination with the shovel proper
ﬂﬂd shovel-arm, of a plate arranged at the

forward or upper side of and seuued to the

arm, another plate arranged at the lower or
back side of and secured to the arm, an arc-
shaped slideway formed upon one of said
plates and arranged up and down and facing
the shovel proper, a slide engaging said slzde-
way and rigid with the shovel proper, means

for seeurin o the slide in the desived adjust-

ment upon the slideway, and the other plate
being adjustable longitudinally of the arm,
substantially as and for the purpose set forth.
5. The combination with the shovel proper
and shovel-arm, of a plate arranged at the
forward ov upper side of and secured fo the
arm, another plate arranged at the lower or

‘back side of and secured to the arm, arc-

shaped slideways formed upon the forward
ends of said plates, and arranged up and

down mld,faemﬂ. the shovel proper, slides

engaging said Slideways and rigid with thc
shovel proper, means for securing the slides
in the desired adjustment, and one of said
plates being adjustable longitudinally of the
arm subsmntmll v as and for the purpose set

| farth

6. The combination of the shovel proper

and shovel-arm; a plate arranged at the for-
- ward or upper side, and bGCLH‘Pd to the load-
- bearing end, of the arm; another plate ar-

.ﬂnfﬁed at the lower or bfmh side, and secured

to Smd end, of the arm; an arc-shaped slide-.
way formed upon one of said plates and ar-

ranged up and down and facing the shovel
proper; aslide formed upon the shovel proper
and engaging said slideway; means for secur-
ing the slide in the desired ad;g ustment upon
the slideway; the other plate being adjust-
able longitudinally of the arm and lmvin T A
suitable emmecﬂ;mn with the shovel proper,
and the arm’s side engaged by said last-men-
tioned plate having such trend that an ade-
quate bearing for said plate is obtained in the
different 'LLL] ustments of the shovel proper,
substantially as and for the purposeset forth.
7. The combination with the shovel proper
and shovel-arm, a plate arranged at the for-
ward ov upper side of and mutabl} securcd
to the arm, another plate arranged at the
lower or back side of and sulmbly secured
to the arm, one of said plates being

adjust- |

'l

able longitudinally of the arm, of a mutually-
engaging segmental flange and correspond-
ingly-concave member instrumental in con-
necting together each of the aforesaid plates
and slmvel proper and having a common axis
extending widthwise of the shovel proper,
one of said mutually-engaging members be-
ing formedupon the respective plate and the
other being formed upon the shovel proper,
and means for elamping said mutually-en-
caging members together, substantially as
and for the purpose set forth.

8. The combination with the shovel proper
.-:Lnd shovel-arm, a plate arranged at the for-

ward or upper side of and smtabi} secured to

the arm, another plate arranged at the back

or under side of and suitably secured to the

arm; one of said plates being adjustable lon-
citudinally of the arm, of a mutually-engag-

together each of the aforesaid plates and
shovel proper and having a common axis ex-
tending widthwise of the shovel proper, one
of said mutually-engaging members being
formed upon the respective plate and the
other being formed upon the shovel proper,
bolts and nuts instrumental in rigidly clamp-
ing together said mutually-engaging mem-
ber Sald bolts extending through said mutu-

ally- enﬂ‘ aging members, and the bolt-holes in

the member formed upon the respective plate
being elongated in the direction required to
accommodate the adjustment of the shovel
proper concentrically of the aforesald axis,
substantially as and for the purpose setforth.

5. The combination of the shovel-arm, a
plate arranged at the forward or upper side of

andsecured tothearm,another plate arranged

at the back or underside of and secured to the
arm, the shovel proper attached tosaid plates
and adjustable at different angles to thearm
in a vertical plane, nuts and bolts arranged
at intervals longitudinally of the arm for se-
curing one of said plates to the arm, and sad

last- mentioned plate having bolt-holes en-

caged by saild bolts and h{wmﬂ other bolt-
holes arranged in line with and equidistant
from the different occupied bolt-holes, re-
spectively, substautially as and for the pur-
pose set forth. |

10. The combination of the shovel-arm, a
plate arranged at the forward or upper side
of the arm, another plate arranged at the
baclk or under side of the arm, Lhe shovel
proper attached to said plates and adjustable
at different angles to the arm in a vertical

plane, nuts and bolts arranged at intervals

longitudinally of the arm and instrumental
in securing both of said plates to the shovel-
arm, and one of the aforesaid plates having
other holes arranged in line with the holes
engaged by said bt}lts, substantially as and
for the purpose set forth.

11.

plate at the forward or upper side of the arm,
‘another plate at the lower or back side of the

The combination of the shovel-arm, a

70O

80

‘ing segmental flange and correspondingly-
concave member instrumental in connecting
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arm, the shovel proper attached tosaid plates
and adjustable at different angles to the arm
in avertical plane, nuts and boltsarranged at
intervalslongitudinally of the armand instru-
mental in securing both of said plates to the
arm, one of the aforesaid plates having other
bolit-hioles arranged in line with the holes en-
cgaged by said bolts, and other bolts or devices
independently securing the other plate to the
shovel-arm, substantially as set forth.

12. The combination with the bhoom, a suit-
ably-actuated shatt supported from the boom,
a pinion operatively mounted uponsaid shaf t

the excavating-shovel havinganarm prov ided

with a rack mmnged longitudinally of the

arm and meshing with the aforesaid pinion,

and provided furthermore with two grooves

or recesses arranged at opposite sides, respec-

tively, of the rack, of the oil reservoir or shell
embracing the pinion and journaled upon the
aforesald &,haft and provided with flanges en-
gaging the aforesaid recesses, St1b<stﬂnt1ally
as set forth. |

13. The combination with the boom, a pin-

ion suitably supported from the boom, the
excavating-shovel having an arm provided
with a rack meshing with said pinion, two

drums operatively connected with the pinion,
and two suitably-actuated cables engaging
erent drums, respectively, substan--

the diff
tially as and for the purpose set forth.

- 14. Thecombination with the boom, a shaft
sultably supported from the boom, the exca-
vating-shoveloperatively connected with said
shaft, two drums operatively connected with
sald shatt andoneof said drums beingdiamet-
rically larger than the other, a suitably-actu-
ated cable operatively engaging the larger

drum, another suitably-actuated cable opera-
tively engaging the smaller drum, and the ar-
rangement of parts being such that the larger

drumisinstrumental in effecting the excavat-
Ing stroke of the shovel, and the smallerdrum

1s employed in effecting the return stroke of
the shovel after excavating, substantially as

and for the purpose set forth.

15. The combination of the machine’s body"

portion; ashaftsuitably supported from said
body portion and rotating, when operated,
continuously in the one direction;
ing-drums loose upon said shaft; a clutch for
each drum for controlling operative connec-
tion between the drum and shaft; the boom;
the excavating-shovel; a shaft on the boom;
means establishing operative connection be-
tween the boom-shaft and shovel, so that the
shovel is fed in the one direction or the other,
accordin

tively mounted upon the boom-shaft, and two

~cables operatively connecting the different

boom-shaft drums, respectively, with the dif-
ferent clutch-controlled drums, respectively,
substantially asand for the purpose set forth.

16. The combination of the machine’s body
portion; ashaftsuitably supported from said

body portion and suitably rotated, when op-

-
e

“erated, continuously 1n one direction;
~winding-drums mounted loosely upon said

two wind-

o as the boom-shaft isrotated in the
one or the other direction; twodrums opera-

wo

shaft; a cluteh for each drum for controlling
operative connection between said drum and
the shaft; the boom; a pinion suitably sup-
ported from the boom; the excavating-shovel
having an arm provided with a rack meshing
withsaid pinion,the twopinion-drivingdrums
operatively connected with said pinton and
differing in size diametrically, two cables op-
eratively connecting the different pinion-
driving drums, respectively, with the differ-
ent clutch - controlled drums, respectively.
and the arrangement of parts being such that
thelargerpinion-driving drum shall be instru-
mental 1n effecting the: excavating stroke oz
theshovel, and the other pinion-driving drum
shall find employment 1n effecting the returu
stroke of the shovel after excavating, sub-
stantially as and for the purpose set forth.
17. The combination of the excavating-
shovel and two suitably-supported drums op-
eratively connected with and adapted to feed
theshovelin opposite directions,respectively.
a suitably-supported shaft suitably rotated
in the one direction, two drums loose upon
sald shaft, a clutch for each of said loosely-
mounted drums forcontrolling operative con-
nection between the drum and shatt, two ca-
bles operatively connecting the different first-
mentioned drums, respectively, with the dif-
ferent clutch-controlled drums, respectively.
and a tension-cable connected, at opposite
ends, with the different cluteh-controlled
drums, respectively, substantially as and for
the purpose set forth. |
18. The combination with a suitably-sup-
ported shaft rotating, when operated, con-
tinuously in one direction, two drums. loose
upon said shaft, a eluteh for each drum for
controlling operative connection between the
drum and sbaft, the excavating-shovel, two
cablesengaging dlfferent druims, 1“*eSpe(3tlv ely.
and such operative connection between said
cables and the shovel as will adapt the drums
to propel or actuate the shovel in opposite di-

rections, respectively, and will cause one or

said drums to pay out the engaging cable
more rapidly than the other drum during the
feeding operation of the shovel, of an en-
larged end or drum formed upon one of said
dt‘ums and a tension-cable connected, at one

end, with the diametrically-enlarged drum
end or drum and connected, at its opposite
end, with the other winding-drum, substan-

tially as and for the purpose set forth.

19. Thecombination with twosuitably-sup-

ported drums instrumental in feeding the
shovel 1n opposite directions, re%pectwely, a

suitably-supported shaft suitably rotated in
one direction, two drums loose upon said
shaft and one of said drums having a dia-
metrically-larger end, a cluteh for each of
sald loosely-mounted drums for controlling
operative connection between the drum ancd
shaft, a cable operatively connecting the
smaller shovel-feed drum with the cluteh-
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controlied drum that has the diametrically-
larger end, another cable operatively con-
necting the larger shovel-feed drum with the
other cluteh-controlied drum, of a tension-
cable connected, at one end with the dia-
metrically-larger end of the eluteh-controlled
drum having said end, and connected at its
opposite end with the other eluteh-controlled

drum, substantially as and for the purpose

set forth. |

20. Thecombination of the machine’s body
portion; a shaft supported from said body
portion and suitably driven, when operated,
continuously in one direction, two drums
mounted loosely upon said shaft and having
equal or approximately equal diameters ex-
cept that one of said drums has a diametric-
ally-enlarged end; a cluteh for each drum
for controlling operative connection between
said drum and the shaft; the boom; a pinion
supported from the boom; the excavating-

shovel having an arm provided with a rack

meshing with said pinion; two drums oper-
atively connected with said pinionand adapt-

¢l to drive the pinion in opposite directions,

respectively, and said pinion-driving drums

~differing in size diametrically; two cables op-

LT

eratively connecting the different pinion-

~driving drums, respectively,with the different

R

45

clutch-controlled drums, respectively, and a.

suitably - guided tension-cable connected at
one end with the diametrically-enlarged por-

tion of the one clutch-controlled drum and

sultably connected at its other end with the
other clutch-controlled drum, all arranged

and operating, substantially as shown, for

the purpose specified.

21. The combination of the turn-table, the
boom operatively connected with said table,
a pinion supported from the boom, the exca-
vating-shovel having an arm provided with a
rack arranged longitudinally of the arm and
meshing with said pinion, two drums opera-
tively connected with the pinion, two verti-
cally-arranged sheaves arranged at opposite
sides, respectively, of and supported at or
near the boom’s lower end, a pairof horizon-
tal sheaves arranged between the vertically-
arranged sheaves and table’s axes a distance
apart equal or approximately equal to the
distance between the vertically-arranged
sheaves, another pair of horizontal sheaves

arranged just rearward of and at opposite |

| sides, respectively, of the table’s axes, and
' the two suitably-driven shovel-feed chains or

cables operatively connected with the differ-
ent drums, respectively, and guided over the
turn-table by the aforesaid sheaves, substan-
tially as shown, for the puarpose specified.
22. The combination with the suitably-ac-
tuated and suitably-supported horizontally-
arranged turn-table, the boom operatively
connected with said table, a pinion suitably
supported from the boom, the excavating-
shovel having an arm provided with a rack
arranged longitudinally of the arm and mesh-
ing with the aforesaid pinion, two drums dif-
fering in size diametrically and operatively
conneected with said pinion and loeated at op-
posite sides, respectively, of the boom, two
vertically-arranged sheaves arranged at op-

posite sides, respectively, of and suitably sup-

ported at or near the boom’s lower end, a pair
of suitably-supported horizontal sheaves
arranged between. the vertically-arranged
sheaves and table’s axis a distance apart
equal, or approximatelyequal, to the distance
between the vertically-arranged sheaves, and
another pair of horizontal sheaves arranged
just rearward of and at opposite sides, re-
speclively, of the table’s axis, and the two
suitably-actuated shovel-feed chainsg or ca-
bles operatively connected with the different
drums, respectively, and suitably guided over
the turn-table by the aforesaid sheaves, in a

‘manner substantially as shown, for the pur-
pose set forth.

23. A machine of the character indicated,
having the hoisting-drum loosely mounted
upon one shatt, the two shovel-feed drums
loosely mounted upon another shaft suitably
driven continuously in one direction, and the

| two boom-swinging .drums loosely mounted
| upon & third shaft rotating confinuously in
one direction, and a cluteh for each of said

droms for confrolling operative connection
between the drum and the shaft supporting
1t, substantially as and for the purpose set
forth. | -

In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this
20th day of February, 1896.

o GEORGE VW. KING.

Witnesses:

FrRAXK A. IHUBER,
. C. BOWEN.
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