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Puened Fb. 24,1083

mbucket SRR e
e () To provrde a novel end 1mproved dreg'_i,
~ bucket of light werght end 1mproved welghti_i' -

-~ distribution; =

- (3) To provide a novel and 1mproved drag_ .

o :bucket in which the front choking resistance is
materially reduced and whloh othermse has im~

5”--proved ‘digging - qualities;. .

UNITED SATES

o o | 2,629 190 ST
DRAG BUCKET AND CONTROL THEREFOR
| Leo Berner, San Jose Callf “assignor to Pacific

Coa.st Engineering Company, Alameda, Callf
a oorporetlon of Callforma, |

Apphoatlon J anuary 5 1948 Serml No. 516

3 Glmms. :

My invention relates to excavating apparatus,
L .; : and more: partroularly to dreg buckets end con-_'__-
-"e_;trol therefor. . e

Among the obJeots of my mventmn are

(Cl 37—---135)

(4) To prov1de a; novel and 1mproved drrwr -

-may be he,ndled end more eoonomleelly, e
.. (). To provide a ‘novel and. 1mproved ar ae_:
o _.-._.buoket which offers less mterferenoe with the :

P ﬁ_--'drag obem and dump rope durmg use; |

“ of conventional type buckets thereby metermlly |
reduomg repairs, servicing and replacement;
(7)) -To.. pl’OVlde a IIOVE]. and 1111p1‘0V6d dre,g jj
buoket and control which permlt simplification
~of the operating cycle over that of  conventional
- .type: drag buckets and control, ‘thereby cutting
 down the time per cycle of operation whereby
. the pay . loed ha,ndled may be Very muoh m— )

o ._ereesed

. (8) To prowde a novel end 1mproved dra,g-_'f

S ';-:buoket end control whmh w:rll permlt of the bucket

o .-being- hoisted at any- point in 1ts dlggmg stroke |

- and: Wlthout dumpmg its load; S

C s e (9) To prowde a -novel- and improved drag_j

e .i,:-.{.:bueket and oontrol which allow the bucket to
. hangin: its cerrymg posmon in. the presenoe

“of a slack dragline; -' | |

.. (10) To ‘provide a novel end 1mproved dreg

- bucket oepable of use interchangeably with con-

- ventional control means for short boom: service,

- and w1th my 1mproved control for long boom__-

e servme 4 |
Addltlonel ob;;eets of my inventmn Wlll be

IR -".;brought out in the- followmg desorlptmn of e_,:_

~_preferred embodiment. of the same, taken in
- con,]unotmn ‘Wlth the eooompenymg drawmgs*
E -¢~.'where1n g |

Figures. 1 end 2 are oomperatwe wews 111us-

a tratmg the drag bucket and control of the pres-5_.:.-
.. _ent invention in oerrylng pOSltIOIl and m dumped; N
O '-___-.D081t1011 reSpectwely, L -

- Pigure 3 is an. enlarged 51de elevetlonal wew

e o:I.’ the bucket and control of. F1gure 1, deplctlng'f
R ?_Eﬁl,:-'li‘eatures of constructlon m grea.ter detail;

.'-2_05;;.'fee,tures of the. essembly of Figure 8.

(6)-To provide a novel and. 1mp1oved drag: o

N ""_'.j..:_buoket which shall not be subject to the wear

2 629 190
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Flgure 4isa front elevatlonal vlew of the drag

‘bucket and control of . Figure 3, partly broken

away, to illustrate addltlonel features of its con-

!fstruetmn not apparent in. the suie elevetronal :
| Vlew of. Flgure 3. |

Figure 5 is a view 111u5trat1og in dete,ll e reset

j f.feeture of the control of the present invention;
... Figure 6 is a view illustrating a detail in the
-'_'_oonstructmn of the buoket of the present 1nven-:.

10 tlon

Flgure 7 is a view deplotlng Vlsuelly, oertam

_".of the meny advente,ges erlsrng from the use of
my. 1mproved buoket end oontrol Wlth a long___'_
boom; |

' .:._;--.:buoket of light wewht but Whloh 1is possessed of 19

- Pigure '8 is & front elevetlonal Vlew of my'

| 1mproved buoket in oombmatlon with a novel

R suspension or oalrymg rig for short boom. opera- |
~ tion; |

Pigure 9 is a 51de eleve,tlonel vlew deplotmg_ |

The. preeent dle,g bucket and control ere 1m-

provements upon the invention of my eerher filed

. Patent No. 2,168,643 of August 8, 1939.

In general, the present invention mvolves a

| _oontrol | in the form of toggle means for a drag _

. bucket, and a drag bucket 3 embodying features

of construction which edmlrebly adapt it for use ”

_with such toggle control means.

'j_-to a hoist rope 9.

.The control, of the present 1nve11t10n is sup—

a0 ported by and within a bail 5, the upper mid-
- point of which oerrles an eye 'l for ette,ohment
_ Such bail is formed from
~channel iron and moludes a pair. of perellel side

arms 11-—I3 connected by a peaked main arch
35

15 and reinforced by 2, cross-arch AT Whlch is .

_preferebly welded at each end to one of the side
arms and connected to the main arch by angle.'

- iron members 19 to form a structural beam.

50

55

- From the lower ends of the side arms, the .
40 _.buoket is suspended by means of spreader chains
21—23, each connecting to a trunnlon 25 Iooated |

. on each side of the hucket.

The toggle control 1nvolves a. pa,1r of spaoed | :

. toggle levers 27 and 29, each fixed at one end
45 t0 a stub shaft 3f and 32 respectively each of
~_which is Jjournaled et one end in a side arm, and -

. with its outer end passing through a bracket
‘plate 38 supported in parallel spaced relation-

. ship to such side arm. These bracket. plates are |
r1g1dly supported in pomtlon by welding them at
. their upper ends to the lower or cross-arch 17,
L and by passmg through the lower ends thereof,
& cross-bar or pipe 35 which in turn is prefer-
.ably welded at its ends to the side arms of the
bail. By welding the bracket pletes to this cross- -

R Ierm thelr posmons Wlll be more rrgldly ﬁxed




situation, under

- of the sheave.

 joins the lower ends of the bail.
- that portion of each of the stop plates where

r"l‘ . _...i—-_r . r...-lq._ SE L -

3
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It is nbted that the stub shafts lie on "a- com-?- .

mon axis slightly to the front of the bail and

at an elevation slightly above that of the cross-
- This common axis constltutes the plvot-

bar.
axis of the toggle control. |
‘The cross-bar thus can functlon as a stop
or rest for the toggle 1evers in the stable carry-
1ng position of the toggle control. |

A bar 37 is journalled in the free énds of these

levers, to which bar I affix, as by welding, a pair

of spaced toggle links 39 and 41 extending in

an upward direction, which position is deter-

mined by an angle iron member 43 extending -

- between and welded to the levers 21. This mem-
ber thus functions as a stop for the links in the
stable carrying position of the toggle -control.
A small metal plate 45 affixed to each link where

it abuts the angle 1r0n—5t0p member ehmmates |

~wear at these points. |

- “From the upper end of each of these links
"to the associated upper front corner of the
bucket, there extends a toggle chain 41 of a

length to maintain the bucket in a substantially |

~horizonta] position which determines the carry-
ing position of the bucket. To represent a stable

“toggle chains must lie to the right of the toggle

and the w'eight distribution. thereof become im-
‘portant factors. It is desirable, for example, that

- the center of gravity lie between the open or
- discharge end of the bucket and the trunnions

and closer to the trunnions particularly in its

loaded condition, whereby the turning moment
‘while favoring the dumping of the bucket in.

the manner indicated, will nevertheless not be so

.. great that the same cannot be very easily con-

10

trolled by an operator through the EXEI‘CISE of

- tension on the.dump line,

207

Prior conventional constructmns of drag buck-

- ets.did not favor such conditions, for such buck-
- ets were constructed with a heavy arch across
15 o
- variably overhung the lip of the bucket. In these

the upper front corners thereof, which arch in-

prior conventional type buckets, the arch served:
to strengthen the open end of the bucket and at

the same time provide for the connectmn there- '

to of a dump line. The increased turning mo-

ment attributable to such factors, however, ren-

 ders it more difficult to control the dumpmg rate

25

circumstances recited, these

pivot axis as viewed in Figure 3 of the drawings

tion. Consequently, the drag line 49 which con-

. and th1s represents an mheren‘tly stable condi-

30

ventionally connects o the discharge end of the

bucket may be relaxed without danger of caus-
ing dumping of the bucket.

From what has been said above, 1t becomes
- apparent that if the toggle chains be shifted to
- the other side of the toggle axis, the horizontal
- or carrying position of the bucket will no longer

‘remain stable, but the discharge end of the buck-

35

of the bucket by an-operator.

~The bucket of the present mventlon corre-
sponds generally in size and. shape with conven-

tional type buckets but embodies features of 1m-
portance Whlch chstmgulsh 11; from the conven-

tional type.

Of importance in this cannectlon is the fact.- -
that the front rim of the ‘bucket which defines

the entrance thereto and includes a lip 59 and
vertical .snde edges 61,
struction, and may be fabricated as a separate

unit from steel plate in any desired manner, with "

are ¢f- hollow steel con-

the lip tapered and adapted to 1ecewe and hold

‘teeth 62 and the rear edge open.

Such ip and vertical side edges are all re- '

~inforced by a filling 63 of light-weight concrete

~et, in the absence of any opposing force, will be -

“free to drop, thus causing the bucket to rotate

" on its trunnions to a dumping position.

40

through the rear edge, that is g concrete in which

2 light-weight aggregate such as “Haydite,”

. _“Pearhte ” “Pyumice,” “Zonite” or the like, 1s em-~

Releasing of the toggle mechanism to accom-

- plish dumping of the bucket in this manner may

~'be accomplished through the actuation of a dump

- line 51 which extends over a sheave 53 supported 45

by ‘the bail adjacent the upper central portion

- ployed in lieu of the conventwnal gravel.

11ght-we1ght cancrete weighs on the order of 40
- to 70 pounds per cubic foot as compared with

~thereof, such dump line then pivotally connect-

ing to one end of a dump iever 55 which in turn

. is rigidly affixed to the cross-bar 37 in the plane
A pull on the dump rope will

R - - : : - - . 50 -
. accordingly swing the toggle mechanism on its

axis sufficiently to shift the toggle chains to the

“other side of the toggle axis, Whereupon the

~bucket will then be free to dump.

The extent 10 which such bucket may dump'

: under these circumstances may be limited by a

o stop in the form of a small triangular-shaped

plate 51 affixed along its long side to each of the

- toggle levers, adjacent the pivot axis, so that as
such toggle levers swing about the pivot axis dur-
© Ing the dumpmg of the bucket, such plates will

-engage or abut the cross-bar or pipe 35 which

~they engage the cross-bar, a more stable engage-
‘ment will be realized and with less opportumty

for wear atthis point.-
“The rate at Whlch dumpmg of the bucket

" ocecurs following release of the toggle mecha- |
- nism, may be held under contro] through the

exercise of tension on the dump line, and this is

o ~ greatly facilitated when the bucket embodies cer-
- tain features of design and construction consti-

| 'tutmg part of. theinstantinvention.
In tl‘.us connectmn the welght of the bucket

"By notching

60

steel which weighs on the order of 486 pounds
- per cubic foot.

PFollowing . the filling  operation,
the filler unit is sealed by strips 64 of steel plate

welded across the open edge and the unit then S
“welded to the rest of the bucket which has pre- ._

viously been fabricated of steel plate. _-
I have found that this light-weight concrete.“-

filling bonds itself to the steel plates, prevents
~them from denting a,nd very strongly resists
~ buckling and bending,

55 Struction, I am enabled to éliminate the arch
- conventionally employed in prior art buckets,
‘without impairing the ability of the bucket to do

the heaviest type of dlgglng and carryi

By reason of such con-

ng. .
“Also through such elimination of the arch and

the additional reduction in weight permitted by

the edge construction descnbed above; the cen-

- ter of gravity of the bucket may be shifted some-

70

what toward the trunnions to thereby allow re-

- duction in the turning moment and thu;, facili-

‘tate the handling of the bucket by an operator, g

: -'When it is desired to- release the toggle mecha- o
nism and dump the load.

Restoration of the bucket to stable carrymg'

* position is accomplished automatically upon set-
ting the bucket down upon a supporting surface

- such-as the ground. Mechamsm 65 for accom-
_phshmg this involves a take- -up-reel 67 in the

~ form of a pulley or sheave keyed or-welded to the.
- stub shaft 31, between a side arm of the bail and

-___75_

the assocmted bracket plate the shea.ve being

-Such



B plished more €
| _weer on the components. .
'The bucket of the present mventmn is applr-__

- f'r.fand purposes ¢ S
- However, where the conditions are such as re-
B _’qulre a long range or reach of the drag line, that g

- is where the distance from the pit to the spoil

- pile is substantial, the advantages of the present
- invention arising out-of the. combined use of my
~improved. bucket and- &ssecle,ted toggle control )
Referring to Figure 7 of the. drewmgs for a '?5.

" which in twn carries a boom 93.

I ?formed with a recess 'H] mto the peripheral_-
. 'groove thereof. | o
¢ Associated with such take-up reel is an open-
| _ended spring return mechanism including a tu-
. bular spring housing 75 disposed between such.
 side arm and bracket plate, with its upper end; |
passing through the bail arch {5 to which it Is-
affixed as by weldmg “The lower end of the tu-
- bular housing abuts egemst a cross-plate 171
- _wh1ch connects the side arm and bracket: ple,te;
- and'to which the lower end of the spring housing
~ is welded. This cross-plate has a hole on. the
S axis of the s'erlng houelng for free pessege of a
- ‘cable T9.

One end of thls cable termmetes 111 &, ferrule

- 81 to permit this end of the cable to be enehored .
- in the recess of the take-up reel. .

- The cable extends through the eprmg housmg,: '_
~ axially of a coil compression spring 85 located
© therein, and terminates at the upper end of such
 housing in a ferrule 8T against which is also dis-

~ posed a washer 88 of diameter sufficient to abut
- the extremity of the spring and at the same time
~ permit of 1ts movement exmlly of the sprmg |
: _housmg -

- It becemee apperent fmm an anelyels of the
above described structure, that in the preeess

~ of dumping the bucket, the accompanying rota-
| ‘which takes in the
30

- tion of the. take- -up reel,
| _-greeter portron of a complete revolution, will

o e';éz'g;:ifg"o '

6

The centrifugal force incidental to the swinging

| of the boom from a position over the spoil pile
- to its position over the pit, or a pendulum action
induced through momentary pull on the drag .
line, may land the bucket beyond the normal
reach of the boom, to initiate a digging stroke.
The bucket is dragged forward by a pull on the
 drag line to accomplish such digging and may

" become full by the time it reaches & pos1t1on |

10

drreetly below the upper end of the boom. o
- 'When operating in accordance with cenven-

- tlonel practice, that is ‘without the utilization of
" the control of the present invention, the loaded

15

bucket can be lifted only agamet opposing ten-
sion in both the hoist line and the dump line to
avoid spilling of the load, and in order to estab-

lish :this relatmnshrp, the loaded bucket must be
‘dragged a considerable distance 102 beyond the- |
| pemt where it has first become full. |
20

_*mventlon permits of the lifting of a loaded bucket

Inasmuch as the control means of the present

in the absence of any tension on the dra.g or dump

line, it becomes apparent that the loaded bucket |
‘may be lifted or hoisted at any point in.the
| dlggmg stroke or as soon as the bucket has taken

on a full load. As one example of what this may :

cause the reel to take up on the cable against the

resisting action of the associated sprmg, thereby
| _ceusmg a compression of ‘such spring. -

mean, a bucket which might ordinarily: become

loaded in & digging stroke of 20 feet, might in
‘aecolrdance with prior conventional practice, have:

to be dragged another 40 feet before the same can
be hoisted. Inasmuch as the greatest wear oh

~ the bucket will occur during this additional drag

Therefore, when the dumping load is rerrluwedE |

o ..-as when the bucket is set down upon g, solid sup-

" ‘porting surface, the spring is freed from such
- restraint, to restore 1tse1f to its original condi-
_tren and in so doing will restore the teggle mech-

- anism to its-stable eerrymg condltmn

| Preferebly g .restoring mechanism. of the type
~ deseribed is incorporated at each side of the bail,
- whereby restoration of the toggle mechanism to -
| its. stable carrying condition may be accom-
iciently and W1th less strain end._ o

~ c¢able for use in the conventional mmanner on

under full load cend1t10ns a considerable reduc-

tion in wear and a . corresponding extension in
1ife of the bucket will be realized through the
| ehmma,tron of such drag made possﬂale through

the use of my control.

40

1
- RAT

Purthermore, this extra drag meterrally 111-

-'creeees the operating time cycle of the hoist and

consequently the resulting reduction in such cycle

permitted by my improved control makes pos-
sible a very substantial increase: in the derly out—
',put of the drag line.

As.an -added edvante,ge the tendency of eny_ |
bucket to tilt or roll on a steep slope, is not only |

inhibited in my arrangement by the low center

. of gravity of the bucket, attributable largely to

_ short booms, where the bucket requires no addi-

‘tional dragging after loading, that is where the

‘bucket will be in p031t10n to bé hoisted as soon

50 -

cas it is loaded." ‘Under such conditions, advan-

.been pemted oub in connection with the obJeets
of the present .invention.

: . becomes most pronounced,

Nev~

" tages:inherent in the use of the control of the |
o -present invention are not so pronounced.
- ertheless - the- licht-weight construction of the
- bpucket does provide many - ‘advantages over
- buckets of prlor art conventional design as has

60.

‘the elimination of the conventional arch, but
‘should such tilting or rolling occur, the ﬂemble
chain. suspension to the bucket, offers eonsmer-

able leeway without endangermg the toggle con-.
trol mechanism. .
For short boom servu:e the suspensien deplcted

- .1I1 Figures 8 and 9 is admirably suited for use with "
55

the light-weight bucket previously described.
‘This suspension involves a supporting plate

| l05 having a perforation 107 for attachment of
" g hoist line.
- supporting plate is a sheave housing or guard
109 in which 1s journaled a sheave | I'f over which
is run the dump rope or cable (13, which in furn
“terminates in a junction link Il5

Affixed to the front edge of th1s

~This junc- -

- tion link has a pair of spaced pins (1T there-

j 'further discussion of such advente,ges we have :

~ schematically shown apparatus - including a

crawler frame 9f{ supporting a revolvrng frame
| At the outer
end of the boom is a holst sheave 95 over which

drag bucket from 2 digging location such as a

| ~pit 99 to a spe11 p11e Inl where the load 1s_

 the hoist line 97 is supported, for transporting a

through- for anchoring -supporting chains - ll9 |

leading to the front end of the bucket.
The greater portion of the bucket weight how-

ever, is carried by spreader chains 121, connected

~ at their lower ends to clevises at the srdes of the |
“bucket. The spread chains are in effect a con~-

70
" the middle link 125 of which is welded to the

tinuous chain (23 in. the assembly illustrated,

supporting plate. transversely thereof by posi-

tioning it in a notch 1271 formed in the rear
edge of the plate, and welding the link therein.

This exposes the loop ends of the link to permlt_ |




2,629; 199

T
_jfree mevement of th;e adJacent connectmg hnks
-therem. S
The two helves ef the chain pass over the ends
ef a spreader bar 129 to which the conbectmg
links 131 of the chain are welded. R
‘This spreader bar is desighed to offer a mlm-

o mum of weight by fabricating the same of sheet

steel into a bar preferably of rectangular: sec-

light-weight concrete. The ends of the spreader
‘bar are preferably sloped to permit maximum
freedom of movement to those links of the chain

8

. | Pair of. spaced levers, means Dlvotally securing

:' ~tion, which is then filled with a filling 133 of
10

which connect to those Wthh are. welded to the

spreeder bar.
A rib 33 affiged to the suppertmg plete across

,. the notch, serves ae a protective feature in the
event that the link welded therein should acci-

15

dentally break loese due te defective Weldmg or

othermse |
“The entire suspensmn 1t WIH be a,ppreclated
‘will have the advantage of light weight as well
- as involving structure of the utmost simplicity
 and which can be fabrmated end servmed eco-
‘nomically. |

While I heve dlSCIOSE(i my mventmn in con-
'51dereb1e detail, the same is subject to alteration

cand modlﬁeetlon without departing from the
‘underlying. principles involved. I, accordingly,
~do not desire to be limited in my. protection to
such -defails, except as may be necessma,ted by

o 'the appended clauns

Iclaim: |
- 1.-A drag bueket assembly comprising a bucket
hemng means for suspending said bucket from

& hoist line, said means including a bail for con-

-~ nection to said bucket, said bail having a cross-
- bar extending between the sides and adjacent the

lower ends thereof; toggle means carried by said
bail for connection to the front end of said bucket
and adapted in its set condition to hold the front
end of sald bucket in stable carrying positien,
and in its upset condition adapted to permit

20

25

sald levers at one end at points lying on a com-

mon axis and permitting said levers to rest upon
sald -crossbar, means interconnecting said levers
st their other ends, a. pair of toggle lmks mounted

on said interconnecting means in spaced rela-
tionship to each other; flexible meahs lying to

one side of the axis ef sald pivotal securing

‘means and connecting the free end of each toggle

link to the front end of said bucket: and means |
for selectively upsetting said toggle means from

a remete point to dump said bucket.

. A drag bucket assembly comprlsmg a bucket

: h&vmg means for suspending said bucket from

& hoist line, said means including a bail for con-
nection to said bucket, said hell ‘having a cross--
bar extending hetween the sides and adjacent the

lower ends thereof: toggle means supported with-
In and by said bail for connection to the upper -

front end of said bucket and adapted in its set

- condition to hold the front end of said bucket in

stabie earrying position, and in its upset econdi-

tion adapted to permit dropping of the front end
of said bucket to its dumping position, said tog-

gle means including a pair of spaced levers, means
pivatally securing said levers at one end st points

- lying on a common axis slightly to the front of |

- said bail and per mlttmg said levers to rest upon

- said crossbhar, means interconnecting said levers

30

adjacent their other ends, a pair of toggle links |
mounted on said mterconnectmg means in spaced
relationship to each other and rotatable with

respect to said spaced levers, flexible means lying

- to one side of the axis of S&ld pivotal securing

35

means and connecting the free end of each toggie

link to an upper front end of said bucket: and

means for selectively upsetting said toggle méans

~ {rom a remote point to dump said bucket, said

40

upsetting means including a lift lever secured to
said spaced-lever interconnecting means and

- adapted when raised, to swing said flexible con-

- hecting means to the other side of the axis of

dropping of the front end of said bucket to its
- dumping position; and including means pivot-

-ally securing said toggle means on an axis slightly

to the front of said bail, said pivotal securing

45

- means permlttmg said toggle means to rest upon .

- said crossbar; flexible means lying to one side

-of said axis and connecting said toggle means to

the front end of said bucket; and means for

-selectively upsettmg said. toggle m_eens from a

remote point to dump said bucket.

- 2.-A drag buckel assembly comprizing a bucket
having means for suspending said bucket from
‘a hoist line, said means including a bkail for eon-
-nection to said bucket, said bail having a cross-

 bar extending between the sides and adjacent the
lower ends thaveof; toggle means carried by said

- hail for connection to the front end of said bucket

-and adapted in its set condition to hold the front
end of said hucket in stable carrying position,
and in its upset eondition adapted to permit
- dropping of the front end of said bucket to its

~dumping position, said toggle means including a

50

59

60

sald pivotal securing means, and a sheave sup-
ported by said bail, for passage of a dump: repe

| cexmecteble at one end to said Tift lever:

LEO BERNER
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