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This invention relates broadly to excavat 
ing machines, and more specifically to bOOm 
balancing means for Such machines. 
The primary object of the invention is to 

5; provide, in a pOWer showel or similar exca 
wating machine, piWoted means Whereby the 
unbalanced Weight of the hoisting boOm is 

| supported and balanced, and also Whereby 
may be balanced at least a material part of 

0 the load imposed upon Said bOOm from 
time to time in operation, thereby tO greatly 
increase the lifting capacity Of the machine 
Without tendency to upSet the latter and 

| without enlarging the capacity of the hoist 
15, ing engine Or motOr employed. '' 

A further object is to prOwide an excaWat 
ing machine hawing a counterbalance Struc 
ture piwotally mounted. On the upper rotary 
deck thereof and connected With the hoist 

20 ing boom, whereby said machine is relieved 
of the constant gra.wity strain Which is im 
posed thereOn through said boom and Which 
tends to unbalance Said deck. 
A still further object is to prowide, in a 

25 rotary excaWating machine, a counterbal 
ance structure of the character' mentioned 
Which is so mounted relative to the rotary 
deck that its Weight is at all times imposed 

-- on the latter at a point |located adjacent or 
30 inwardly with respect to the circular path 

of travel of the deck-Supporting rollers or 
turntable, thereby to a large extent, if not 
wholly, eliminating the neceSSity for the em 
ployment of the usual ballast required on 

? 35 Such machines and prOwiding a more effec 
tive counterbalance. 
With these and other objects in wiew, the . 

invention resides in the features of construc 
tion, ar!'angement Of partS and combina 

40 tions of elements which will hereinafter be 
fully described, references being had to the 
accompanying dra-Wings, in Which— · 

H'igure 1 is a side eleWation of an excavat 
ing machine embodying my invention; and 

4. . Ifigure 2 is a top plam wiew of the rear 

end of the upper deck and the balancing 
boom shOWn on a slightly reduced scale. 

Beferring to Said draWings, 1 designates 
? the bed or roller-carrying_understructure of ? 
" an excavating maghine. Of a common type, 50) 
2 the rollers, and 8 the bed-plate of the 
Superstructure which constitutes the upper 
deck, said bed-plate constituting part of a 
turntable Which includes said rollers 2 and 
Which carries the_cab.4. Piwotally mounted 
upon the forWard end of the Superstructure 
is the loWer end of the usual hoisting boom 
? Which carries a dipper or showel 6 and any 
uSual Or appropriate arrangement of shea.wes ? 
and p0Wer driwen cables. 60 

Piwotally mounted on the Superstructure 
at Opposite sides Of the cab 4, as on Suitably 
carried pins 'f', are the forward ends of the 
bottom members 8, hereinafter termed seat 
ing members, of a tOWer-like framework 9 
Which has its lower end disposed in strad 
dling relation to Said cab and which has a 
1'earWard inclination ', as shown. Said 
frameWork 9, hereinafter termed a counter 
balance bOOm, is made of any appropriate 
length, haWing its upper end' elewated to a 
suitable height above the top of the cab and 
COnnected by a rod or cable 10 to the upper 
end of Said hoisting boom. Said boom 9 
may be COinStructed to pOSSeSS, the great 
Weight, required to render it serwiceable as a 
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| umeans 'Whereby the unbalanced weight of 
the hOisting bOOm 5 and additionally, any 
desired portion of the load imposed, in 
Operation, upon Said hOisting boom is bal 
anced. | ... . 
The piwot pins 'f upon which the counter 

balance bOOm is mOumated may be located in any appropriate position, preferably for 
Ward Of the axis of rotation of the super- 85 
Structure. Of the machine and inwardly rela 
tiWe tO the circular path of trawel of the 
deck-carrying rollers 2, thereby so to posi 
tiOn the fulcrum that forces exerted through 
the latter are at all times imposed more or 
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2 · 

leSS adjacent to the desired position of the 
center of grawity of the SuperStructure With 
itS SuperimpOSed load. 
Any tendency of the machine, or the Su 

5 perstructure of the latter, to become ower 
balanced by ordinary, or ewen abnormally 
great, loads imposed on the hoisting boom 
is obviously Owercome through the · use of 
the counterbalance boom described. . By rea-- 
SOn thereOf, the capacity Of the dipper may 
be wery greatly increased and necessity for 
the use of ballast in the usual manner is 
obwiated. Moreower, because no part Qf the 
motiwe power is required for the Support of 
the hoisting bOOm, the entire motiwe p0Wel' 
may be utilized for Operating the dipper. 
Thus, the dipper may have greatly increased 
capacity without increase of the · capacity 
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of the motor ; or, the capacity of the dipper . 
20 remaining the same, a Smaller motor may 

be employed. * ~ 

When the machine is in Operation, the 
counterbalance boom is at practically all 
times elewated somewhat from the position 

2 in which itS. Seating members 8 Occupy Seat 
ed relation to. the bed-plate, 8 or other adja 
cent or equivalent, form of Seat provided oh 
the Superstructure, it being apparent that 
said boom Will folloW the eleWating and loW 
ering rthOwenaents of the hoistihg bOOm. 
When the hQisting boom is elewated from its 
normal position. Wherein, it Occupies Sub 
staratially a 45° angle, as by the upWardly 
directed for?e exerted when the dipper is 
forcibly thrust into a bed of material to be 

30 

35 
excavated at a point glosely adjacent, to the " 
machine, the counterbalance bOOm is per 
mitted to lower to a self-supporting positiona 
wherein itS Seating pmembers.8 rest upon the 
bed-plate 8 or equivalent. Support, Where 
upora and in which case, the unbalanced 

40 

weight of the hQisting boom is utilized to. 
facilitate entrance of the dipper intO the 
bed of material. 

Manifestly, the. counterbalance bOOim 
might, be mounted upon the side: Walls or 
the top of the cab, but since Such Would 
necessitate the prowision of an unusually 
heavy and rigid cab, structure, it is preferred 

50. that it be. carried in the positioned herein 
before indicated. 
The counterbalance. boom pOSSeSSes such. 

weight that it at least counterbalances the 
unSupported Ol? unbalanced Weight of the 

46. 

, hoisting boom when the latter occupies. its'' 
normal Working position wherein it is dis 
posed at an approximate angle Of 45°-- The 
riod @l; cable 10 is fixed at itS, opposite ends 
to the upper &nds of the lifting bOOm and 

00), the counterbalance bOOm. LOWering of the 
hoisting bo@m below such 45° or othernor 
mad angle for which it is. set. is positively 
prevented by the cable which: connects it 
to the? 6*aaatIry frame mounted On the top of 

65; the cab. However, as hereinbefore, indi 

1,822,695 

cated, elevation of the hoisting boom is per 
mitted under the upWardly directed force 
exerted through the dipperstick when the 
dipper is crowded doWnWardly in a substan 
tially wertical direction into entering rela 
tion to a bed of material located close to the 
machine, in which case the Weight of said 
hoisting boom is utilized for forcing en 
trance of the dipper in such bed. At the 
Same time, the then Seated counterbalance '5 
boom remains effective as a counterbalance 
for prewenting @werturn of the machine. 
What is claimed is-... . . . . . . '' 
1. In an excaWating machine embOdying 

an understructure and a superstructure, the 
latter including a, cab and being supported 
for rotary mOwements with respect to the 
former by means of a turntable including 
rollers arranged for travel in a circular path, 
the combinatiom With a hoisting boom piwo 
tally mounted Ora the front, end of th& Super 
structure, of a beavy tOWer-like framework 
piwotally mounted on a suitable part of said 
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| Superstructüre adjacent to Said circular 
path and extending thence upwardly in a °0 
I'earWardly inclined direction, the lower end 
of said framework being dispOSed in strad 
dling relatiOn to the Cab, and an element 
directly conhecting the upper end of said 
frameWork to the upper end of the h@isting 
bOOm. Whereby the force of gra.wity acting 
upon Said frameWOrk is utilized to counter 
balance the Weight of Said hoisting boom. 

2. In an excavating machipe, upper and 
lower decks, the former being supported for ?) 
rotary naOwepments. relative to the latter by 
means of a turntable including rollers, ar 
ranged for trawel in a circular path, a.hoist 
ing boOm pivotally mounted on an end of 
the upper deck, a Second bOOm piwotally 
mOunted On said uppet'' deck forWard of the 
axiS Of rotation of the lattel? .. and hawing an 
upWard and rearWard inclination, Support 
ing means limiting the extent @f doWraWard 
$Winging mowement of Said second boom, on its pivotal mounting, and means connecting 
the upper ends: Of said bOOms. Whereby in 
cl?@ase of the distance betWeen said ends is 
prewented Said second boom, through said 
connecting means, tending to Counterbal 
ance, the force of grawity acting upon: Said 
hoisting bOOm. 

8. In an excavating machine, a rotary 
Superstructure hawing a, hoisting boom piwot 
ed thereOla, a counterbalance bOOm piwoted 
on said Superstructure, and means fixedly 
Secured at one end to , the cOutInterbalance 
boom and at its opposite end to, the hoisting 
boom SO; aS. to. effect upWa.Ed and dowraward 
Swinging mowement of the counterbalance 
boom about its piwot upon: doWnWapd and 
upWard mOwement respectively of the hoist 
ing boom and wice wersa. 

4. In an excaWating machine, a rotary 
SuperStructure hawing a hoisting boom 30 
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pivoted thereon, a counterbalance boom 
piwoted on Said superstructure, and means 
connecting the booms for prewenting in 
Crease of the distance therebetWeen and to 
effect upward and downward Swinging 
mowement of the counterbalance boom about 
itS piwot upon dOWmWard and upWard mowe 
ment Of the hoisting boom and wice wersa. 

5. In combination with a pivoted hoisting 
boom, piWoted counterbalance means, and 
meanS connecting Said bOOm and counter 
balance means to maintain a predetermined 
relation betWeen the boom and counterbal 
ancing means in all mowements thereof and 
Whereby upon raising of the boom the coun 
terbalance means is SWung about its piwot 
and lowered and wice wersa. 

6. In an excaWating machine, a rotary 
SuperStructure having · a , hoisting boom 
mounted on an end thereof, a Second boom 
pivotally mounted. On Said superStructure 
adjacent to the axis of rotation of the lat 
ter and inclined in a direction aWay from 
Said hOisting boom, said second boom hav 
ing its uppet' end connected to the upper end 
of Said hoisting boom and maintained 
against_mowements relative to the latter, said 
SecOnd bOOm constituting means Whereby the 
unbalanced Weight of said hoisting boom is 
at least partially counterbalanced. 

?. In an excaWating machine comprising 
ahOisting_bOOm, a dipper mowably support 
ed On said bOOm, and hoisting mechanism 
for actuating Said dipper ; a second boom, 
meanS COnnecting said booms and preventing 
increaSe of distance therebetween, the sec 
Ond bOOm acting through said connecting 
means tO counterbalance. a part or all of the 
Weight Of Said hOisting boom and said dip 
per for permitting utilization . of the full 
pOWer Of the hoisting mechanism for lift 
ing the load impOSed on the dipper. 

8. In an exCawating machine, a deck, a 
hOisting|boom Supported in an inclined posi 
tion at the frOnt end of said deck, a dipper 
mounted Om Said boom, hoisting mechanism 
Operatively connected to said dipper, a 
counterbalance boom pivotally mounted up 
On Sa.id deck and inclined upWardly and 
rearWardly therefrom, and means connecting 
the upper end of Said counterbalance boom 
tO the upper end of Said hoisting boom, said 
COunterbalance bOOm acting through" said 
COnnecting means to COunterbalance a part 
OI' all Of the unbalanced weight of said 
hOisting bOOm and said dipper, said means 
preventing increase of the distance between 
said bOOm ends, and Supporting means lim 
iting the extent Of doWnward mowement of 
Said gounterbalance boom on its mounting. 

9. In combination with the rotary super 
structure of an excavating machine hawing 
a hoisting bOOm and a cab_thereon, a coum 
terbalance bOOm hawing a bifurcated lower 
end receiwing the sides of the cab therebe 

83 

tWeen and pivoted to the Superstructure, 
Said lower end being formed to engage said 
superstructure thereby to restrict doWnWard 
mowement of the counterbalance boom, and 
means connecting the booms so as to effect 
upWard and doWmWard SWinging mowement 
Of the counterbalance boom about its pivot 
upon downward and upWard mowement of 
the hoisting boom and wice werSa. 
In testimony Whereof. I affix my Signa 

ture. 
AIRTHUR. B. EUGA. 
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