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SPEGIFICATION formmg part of Letters P&tent No. 416 836 dated Dﬂcembm 10, 1889

Apphca,tmn filed May 22,1889, Serial No. 311,652, -

August i 1888 No. 192, 292 a,nd in Belglum August 7, 1888, No. 82 826

To a;ZZ Wwhon it Mal CORCEFIL:

Be it known that I, HENRY GRAFRTON, engi-

neer, of 26 Willes Roa,d Kentish Town,in the_

eounty of Middlesex, Enﬂ*land have invented
a new and useful, Imploved Grab-Bucket or
Digger for Excavating and other Purposes,

(for which I have obtained Letters Patent as

follows: in Great Britain, dated February 8,
1888, No. 1,927; in.Fr&née, dated August 7,
1888 No. 19_;,_.9 and in Belgium, dated Au-

sust 7, 1888, No. 82,826, )} of which the follow-
ing is a full clear, and exact description.

ThlS uwentlon relates to a grab-bucket or
digger for dredging, _etcmratmg, unloading
bulk cargoes from vessels, depositing a 1oad

‘and for other PUrpoSes for which grab- buclz;-

ets are commonly employed.”
‘This improved grab-bucket is worked by a

single chain and upon any ordinary crane
pr ovlded at the jib-head with the suspension-

tube hereinafter referred to, and it may be

opened (whether it be loaded or not) when |
“hung up” at the jib-head, and also without
“aid when resting on the n*round or other un-
derneath suppmt It may thel efore be caused

to open, whether under water or not, either

for the purpose of 1eleasm0‘ its hold in case
~~thatisto say, |

it should make a “false ﬂ'mb e
in case it should catch hold of an object

which it is unable.to raise, or in' case it

should close without: grabbing anything—or

 for the purpose of depomtmﬂ' a load of con-

35

crele or other material. _
The opening. of the ﬂ'w;b-bucket whenhunu

effected within its own

up at the jib-head is

length—that is to say, mthout elongation of

~ the &ppamtus by the dropping of thetl ame—

as is usual in other grab-buckets, (whether

worked by one or tWo chains,) a,nd conse-

40 quently, as the grab-bucket occupies a less

vertical d1<~‘[anee (measmed downwyard. from

the jib-head) when it is opened than when it

is closed, it can deposit its load at a greater

.- height fm the same amount of lift thsm can

45

s be done by other buckets in which the frame

is lowered in the act of opening.
Theopening of the grab-bucket when landed

on the ground or other underneath support

(whether under Watel or not) for the purpose

of deposrttma' its loaJd and the opemnn*of the

bucket, should it in the act of closing make

a false grab, is effected by emctly the same
motion of the parts as when the bucket is- .
hung up at the jib-head. Thisimproved grab-.

-;bucket therefore combines a,dva,ntaﬂ"es not
heretofore possessed by any other worked by ’
a single chain. |
; I‘mthel this improved O'mb bueket is dis-
E1:11:1*t?f'lzllslwd from other
| .buckets by the fact that it may be opened
‘| (when suspended by thehoisting-chain alone) _
at any intermediate point. in m1c1-a11 without
‘the use of any special suspension-gear thhf :
could heretofore only be done by a grab-
bucket worked by two separate chains.
improved grab-bucket may therefore haveall =~ .
‘the adv auta,ges appertaining to a double-. -
wchain grab-bucket without the attendant dis- "
'advanmﬂe of requiring a special crane with
double Wmdmﬂ -gear to work the two chains.

qmﬂ'le chmn orab-

The 111'\?’(311’[1011 consists, essentially, in the

ThIS |

(No mudel) Patented in England I‘ebrua,ry 8, 1888, No 1,927; 111 Franoa
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means whereby the omb-buel{el 18 en&bled to .

be worked by a sing 1e chain in the manner

and under* the cir cmnstances above desenbed
and it is distinguished from most other n'ra,b-—

buckets by the fact that the jaws are. 0pened

- This is aceomphshed mainly by the .
combination, with that part of the opening ;

“and closing gear which isintended toresist the

pull of the hoisting-chain and which is made

taining-catches which are both self-engaging

and self - releasing, whereby such Wrtlea,lly— |
movable part of the closing-gear is at required :

times automatically letmned at the lower part.
of the frame for the purpose of acting as an '

‘at the jib-head by.a 1101bt11]‘3 motion of the' |
chain.

80 :"

-----

-vertically movable in or on the frame, of re— -

85 o

“abutment,” “fulcrum,” or “point of resist- -

ance,” necessary for reversing the direction |

of pull of the chain and converting the up- g0 '

ward pull on the chain into a downwfwd pull:

of the sliding cross-head, and is at required:

times released in order that the upward pull;

of the chain shall exert an upwcud pull on
the shdmfr cross-head. -

4953.?

“The opening of the n‘l&b-bueket in the man-""

ner above described “when hung up at the

1 Jib- head is accomplished by the combmatwn,




10

20

with the grab-bucket ]1cu ing the vertically-
movable &butment or fulculm for the chain
and the self - engaging and self - releasing
catches for said abutment, as above de—
seribed, of “hanging-up” catches applied to
the fra,me of the Ulab bucket for engagement
with the saspensmn-tube at the ;|1b hea,d SO
that the opening of the grab-bucket is ef-
fected by hanging it up by its frame to efiect
the release of the said retaining-catches and
then hauling up the hoisting-chain while the

{rame remainsstationary, instead of, as usual,

hanging up the bucket by the shdmn' Cross-
head a,nd lowering off the bucket-frame.

‘Besides the above-mentioned features, the

invention also comprises certain peculiar ities
of construction of the various parts, as here-
inafter described.

Reference is to be had to the accompany-
nﬂ' dlawmgs forming part of this specifica-
tlon Wnelem-——,

Flﬂ‘me 1is a front elevation of the ﬂ'rab-

"bueket closed, parts being broken away to

25
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show the. detalls IMore cleally Fig. 2 is a
houzonta,l section taken Jubt above the re-

head Flﬂ" 3 is a view of one of the w ewht—

actuated Ietalmnﬂ -catches out of enwagement -

with the &butment FKig. 4 is a central cross-
section of the bueket the retdmlnﬂ*-catches
being sprmﬂ—actuated I‘w
elevatlon {}f one of the Sp11nﬂ‘-aetl_mted re-
taining-catches separately. Fig. 6 is a part

seetlonal elevation of the suspension-tube

and hanging-up catches engaged thereon.
Fig. 7 is a pldIl of the f;quensmn-tube Fig.

- 8 is a similarview to Fig. 6, showing the ac-

10

tion of dlsenﬂ'&gmﬂ the llanﬂ'mﬂ'—up catches

from the suspension-tube.

The same letters of reference indicate llke
parts in all the figures.

A A arethe bueket -jaws, hinged at ¢ to the
main frame B and connected to a vertically-

| 'slldmg cross-head C by links D, jointed to

45
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‘the well-known Chmese windlass.
- gear, whether of the kind shown orany other

the jaws at d and to the cross- ‘head at ¢, the
opening and closing of the jaws bemn‘respect-—
ively produced by the sliding motion of this
cross-head up and down: the frame B. The
verfical or side members B of the frame are
steel tubes fitted into sockets in the top and
bottom cross-heads B’ B? and traversed by
tie-bolts b, whereby the whole frameis rigidly

-Secured

The hoisting-chain E may work the jaws ot
the bucket Wlth(}ut multiplication of power;
but it is usually preferred to obtain * pur-
chase” or multiplication of power for the pur-

pose ‘of more forcibly closing the jaws of the
bucket, and for this purpose power-multiply-

ing gear of any ordmmy kind may be em-
ployed, that shown in the drawings being of
the ordinary kind, based on the prlnmpla of

1t 18 this

and whethel purchase-gear or not, that acts
as an abutment or fulerum for reversing the
direetion of pull of the hoisting-chain E.

51is a Secmonal |

jaws.

416,836

- In the example illustrated the term “abut-
ment?” or “fulerum?” includes the barrel, its
axle, and appurtenances, the ]lOl&tlDﬂ‘-Chaln

E bemﬂ* attached to and wound on the part
F of the barrel and upon itself, and branch
.chains E’ (formed of a single length of chain,
the middle portion of which lies in a cross-

passage through the middle part F of the

‘barrel, so as to equalize the strain) being

wound (in the reverse direction to chain E)
on the parts F’ of the same barrel, of less
diameter than the part K, the chains K’ being
connected to the shdmu* cross-head C. 'The

barlel turns loose on an axle H, which is fast

to shoes H’, fitted to slide up and down the
side members of the frame B. In order, how-
ever, to afford the point of resistance neces-
sary to enable the upward pull on the hoist-

ing-chain E to be converted into a downward
'_;rpull on the chains E’ by the unwinding of the
former and the winding up of the latter and
thereby to enable the cross-hedd Cto be dr awn
down and the bucket-jaws A’ to be closeéd, the
Dbarrel-axle is at proper times retained at the
lower part of the frame B by the self-acting

retaining catches next deseribed.

The rc,t&mlnw—ca,tehes by which the abut-

ment is held down in the frame, as above
mentioned, are both self-engaging and self-
releasing—that is to say, When not engaged
with the abutment they tend to assume the

position of ‘engagement, and when engaged
tend to fall out of enn*aﬂ'ementwwh the abnt—

‘ment, but are p1evented from so doing by the

stmm upon them due to the weight of the
bucket. Thedisengagement of the retaining-

catches and the conbequent release “of the -

abutment is permitted by the cessation of the
;btlﬁ'&lll upon the retaining-catches, which oc-
curs whenever the hmstlno -chain is tempora-
rily relieved of the Welﬂ*htof the bucket. By
the release of the .:Lbutment the npward pull
of the chain is pelnutted to raise the said
abutment, which carries up with it the siid-
ing cross- head, and thereby opens the bucket-
The retaining-catches, which hold the
barrel-axle down in the frame, are acted on,

’;e&eh in two opposite dneetmns either by-
- Springs or by weights, according as the mid-

/5

>0

Q0

95

100

105
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I15

air discharge of the bucket is or 18 not re- -

quired.
In the example 111u<§t1ated in E‘lﬂs 1to 3
'weights are used to actuate the oatehes in

120

'both directions, while in Figs. £ and 5 springs

are shown in heu of weights, one, of course,
being the equivalent of the 01;]161

I are catches pivoted at ¢« to the vertical
members of the ffame B in ‘position to en-
gage by their nibs 2" with notches A in the

fshoe% [’ when the . latter descend with the

barrel-axle to their lowest position in the
frame. When thus engaged, the barrel is re-
tained at the lower pfwt of the frame, as
shown in Fw 1. These catches are caused

by their own ‘ﬁeluht or by springs to fall into
position of enwagement except. when the
bucket is nearly closed, at which moment

125

T30
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other Wewhts or springs
site dueetlon to the fi 1%1: are pelmllted to
-come into action.

416,836

3, aemuo in the oppo-

In order that the action of the two (,atches
shall be simultaneous and equal at the two

~ sides of the bucket, the catches have arms I,
projecting toward each other and connected
to rock-levers L. by vertical rods K, jointed

to the said arms I’ and to the outer ends of
the rock-levers L, which are pivoted at ! to
the top transom B’ of the frame, and are con-
nected together at their inner ends [ b}
pin and Slot

In Figs. 2 and 3% eights J are used to throw

the catches out of enn*agement They are
tubular and slide on the rods K. and have
flanges 7 at their upper ends projecting into

the path of the sliding cross-head C, so that
when the latter is mlqed 1in the. frame, as

shown in Fig. 8, it catches under said
flanges and carries up with 1t the tubular

.Welﬂ'hts J. In this the open position of the.
grab-bueket the weights J are inoperative,

and consequently the catches I are caused by

their own weight to assume the position of.
. This they do

engagement shown in Fig. 1

| 1mmedlately they are relieved of the weights
~J, and remain in that position so long as the

30
35
40
45
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| -bueket 1S open, exeept that when the barrel
descends alone in the frame the catchesI are.

momentarily pushed back by the shoes H’ in

- slipping past them, the catches then falling
- into engagement Wuh said shoes, as shown :
This descent of the bmlel or abut-

in Fig. 1.
ment occurs when the grab-bucket has been
lowered in the open p051t1011 for the purpose

of digging, the barrel then descending to the

position shown in Fig. 1, while the blldl]lﬁ’
cross-head C is held up in the frame, as. shown
in Fig. 8, by the open jaws A, 1e'~",t1110 on the

ﬂwund ‘As the cross-head 1s drawn down in
the frame in the act of closing the bucket
- the weights J are allowed to rest upon shoul-
“ders k of Tods K, and they then act in oppo-

sition to and are ready to -overcome the self-

engaging tendeucy of the-catches I, the rela-
twe amanﬂ‘ement being suech that they come
- 1nto opelatwe posmon only-when the cross-

head has been so far drawn down that the
bucket-jaws have been nearly closed and to
have obtained a good grip of the oround, o
that the upward pull on the chain B will put

.eonmdemble pressureon the contacting faces
Owing to this strain on the re-
taining-catches, the weights J are unable to
assert their power until the hoisting-chain E

of i and 7.

is relieved of strain by being slackened. out

‘while the bucket is hung up orlanded, where-
upon the weights J prevaﬂ and throw the |

catches I out of engagement with the shoes
H’, as shown in TI“‘ ‘3, thus permitting the
barrel' ol abutme_nt. to be drawn up in the

frame by a hoisting motion of the chain E, for.
~In Figs.
4 and. 5 springs are used to throw the catches
In this |

the purpose of opening the bucket.

both into and out of engagement.

case weights J are acted on by the cross-head

der §”

J 1s free to slide.

in the same way; but they are tubular and:
contain spiral springs M N, situated, respect--
ively, below and above an internal shoulder.
7" of the tube, the spring M (which is the
strongest) being confined between said shoul-
and a sleeve m, bearing against the

shoulder % of the rod, and upon whlch tube

tive. The springs N then cause the catches

the cross-head C uponit, (transmitted through

T he spring N is compressed
(only when the cr oss-hea,d Craises the tube J):
between the collar 7" and the upper shoulder -
]ﬁ of the rod K. When the springs N are =
| thus compressed, the springs M are inopera-

80
I to assume the position of enn*wement mth _—
the abutment-shoes H’. - . .+
~ When the sliding cross-head C has SO fdl-
descended in the act of closing the bucket
that the latter is about three- parts closed, .
the tubes J are drawn down by the action’ of.

75

chains O, connecting the tubes J to the lmks o

D,) and ‘ther eby eompress the springs M,
290
from the abutment, but are prevented from -
doing so by the stlam on the catches I dueto

which then tend to disengage the catches I

the wewht of the bucket and load. .

The tempmmy relief of the 11018131110' chain

necessary to allow the Sc,lf-dlsenﬂ'a,ﬂ*ement of

ated by springs or weights) may be obtained .

either by supporting the grab by its frame at .
the jib-head or by landmw it on the ground " :
I00

Or elsewhele 01 by slackmﬂ* the cham when

------

Tempmm g 1ehef ma,y also be obtamed (wheu e

denly pelmlttmo* the bucket fo. desecend
quickly for a short distance. During the

the.catches I are actuated by springs and it
‘is required to open the bucket in mid-air with-
out hanging it up at the jib-head) by sud-

105

short interval when by the more or 1ESb free
falling of the bucket and load through space

the strain on the reftaining gear is rehevedj
the self-releasing tendency of the retaining- .
catches 1s per mltted to assert itself, which it
‘does 111,513&111&116011515, the 1etammn‘-edtehes
being for the particular purpose of thls mid- -
air opening of the bucket actuated by a
power which acts independently of U'raﬁlt& .
‘whereas in other cases the said catches may
It will,

be ac,tuated entirely by weights.

115

however, be obvious that springs are avail-

able in (111 cases where weights can be used.
For the purpose of opening ‘the jaws by

120 -

hanging up the grab to the jib-head, the
frame B is pwwded with catches P at top,
which, when the grab i1s raised in the closed

position, (see Fig. 1,) strike against a flanged

-'125-

tube 'Q, hung just below the jib-head, and
through. which tube the hoisting-chain ‘E

freely passes.

The catches P, having struck -

and risen just above the flange of the tube

Q, are caused to fall inward, so that they will ‘130

hang theleon,, as shown 1in B}U 6; when the . -

ﬁ'la,b is slightly lowered  for. _that purpose.

\/Vhen the grab is thus supported by the:

catches P, and the hoisting-chain K is suffi-

the retaining-catches (whether .they be actu- .

110 .



- ciently slacked off to be relieved of the ten- | of slewing the crane, the tube Q is hung by

......

cross-pins 7/ in the axes 9, so as to form a

sort of clutch, which permits limited inde-
pendent motion of the tumbler-weights and
of the catches.
spectively act in-opposition to the tail-weights
p’ of the catches to which they are applied,
and the said tail-weights p” are thereby over-
come 80 long as the tumbler-weights R are
free to act. T'he catches P are thus normally
held 1n position for engagement with the
flanged tube Q; but when the' cross- head
nears its highest point in the frame the
tumbler-weights R are lifted by it, as shown
in IFig. §, and rendered inoperative, where-

upon the tail - weights p” are free to act, and

~ they disengage the catches from the tube Q
as soon as the said catches are relieved of

the weight of the grab, which occurs when

the cross-head meets the top cross-transom B’
or other stop limiting its upward motion in
the frame. It will be evident that springs
might be substituted for the tail-weights p’
and tumbler-weights R. The passage through
the tube Q and the passage through the top

transom B’ fit the chain E closely enough to

insure that the tube Q shall be always cen-
- tered with regard fto the catches P; and in

order to insurethe two catches P always bear-

ing an equal amount of weight, notwithstand-

The tumbler-weights R re-

grab—u. e., close on a rock or other object

which it cannot raise—all that is necessary is

toslacken out thehoisting-chain alittle,where-
upon the jaws are caused to release their hold.

The operation of opening the grab at any
intermediate point in mid-air without the aid
of the suspension-tube Q depends on the
springs M effecting the release of the abut-
ment or barrel from  its retaining-catches I
at the moment when, by a sudden lowering

off of the hoisting-chain, the catches are mo-

mentarily relieved of strain. This action is
based on the theory that if the loaded grab

~were to fall freely (as it would do were the

chain to break) the gravity of the bucket

-and load would exert no pressure on the re-

taining-catches, and the springs (which are
equally operative whether the grab be falling
or at rest) would consequently assert their:
power and disengage the barrel. For this
particular purpose weights are not available,
as they would be without action on the re-
taining-catches when both are falling freely:.
The action agrees in practice with the above-
described theory, except in so far as the free
falling of the grab is checked by the friction
and inertia of the chain E and its winding-
gear on the crane. This more or less free
falling of the grab through a very small

ing lateral swinging of the bucket in the act | space is performed under the control of {he

load from a crane-jib of a given height. The' @
| openingof the grab-jaws is similarly effected

. v . .

ITO
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terval.

brake on the crane, which is suddenly re-
leased and reapplied after a momentary in-

circamstances is aeeomphshed Dby the same
relative motion of the parts, the frame and

Jjaws having, however, in this particular case,
a descending motion, while the barrel and_

cross-head remain at abont the same actnal
peeltwn in space.

Having now particularly deserlberl and as-
eertamed the nature of thesaid invention and
in what manner the same is to be per formed, I
declare that what I claim is—

1. In a single-chain orab-bucket whereef
the jaws are both opened and closed by an
upward motion of the hoisting- chain, and

‘whereof that part which acts as an abutment
or fulerum (to resist and reverse the effect of
the pull of the chain) is movable up and down

the frame, the combination, with such verti-

cally-movable part or abutment and with the.
frame, of catches adapted to connect the abut-

ment with the frame and prevent it rising
therein, the- said catches being so weln‘hted
that when disengaged they assume the pOSsI-
tion for nwewelnent and of weights acting on
the catches in eppeeltlon to Cmd OVercoming
the self-engaging tendency of the Ca‘[ehee
whenever S&ld eatehes are relieved of the
strain due to the weight of the n"mb Stih-
stantially as specified.

2. In a single-chain grab bueket whereof

the jaws are both opened and closed by an-

upward motion of the hoisting - chain, and
whereof that part which.acts as an ebutment
or fulerum (to resist and reverse the effect of
the pull of the chain) is movable up and down
the frame, but is retained at the lower part of
the frame in order thatit may act as an abut-
ment by catches, each acted on in opposite
directions by weights, as described, the com-
bination, with the catches and the weights
which tend to disengage the catches, of the
sliding ecross-head or 0the1 part movable up

and down therewith, such cross-head or equiv-
alent part acting on the said weights in such
manner as to 1‘ende1‘ them moperatwe when

the cross-head is nearly raised and permit
them to act on the catches in opposition to the

‘self-engaging tendency only when the cross-

head has been partly drawn down in the
frame, as specified.
3. In a single-chain ﬂ‘mb bueket wherem

the upward pull of the chain is converted into |

a downward pull of the sliding cross-head by
an abutment or fulerum Wth]l 18 vertwaﬂv

movable in the frame,but is held down there-_

~in by automatic retaining-catches operating

as described, the combmatlon of the frame,e

e

1The opening of the grab under these

H]ldlnﬂ' Cross- hedd, an abutment and catchee

for holdmﬂ said abutment, and of an overhead
support w1t11 hanging-up eatehee adapted to

connect the fra ame of the ﬂ'mb with said over-

head support for the purpose of relieving the

hoisting-chain of the weight of the grab and
SO perlmt‘rmo the dlsenﬂagement of the abut-

the purpose specified.
4, In a single-chain n*l'a,b bucket the 00111-

Dbination, Wlth the fra,me, an overhead sup- -

port, and the sliding cross-head, of hanging-

T

6o

ment from the retaining- ::‘Ltehes, as and for. -

up catches acted on by opposing Wewhts, the

one set of weights normally prevailing, so as

to cause the eatehes to automatically connect;
the frame with an overhead support, the said

head when the latter isdrawn upin the frame
that the other set of weights are permitted to

- 75
weights being so acted on by thesliding cross-

automatically effeet the dlsenﬂ*a,gement of the

grab-frame from the overhead support when

30 .

saad catches are relieved of the wewht of the

grab, as specified.

5. The combination, Wlth a pau‘ of hanﬂmﬂ'—
up catches mounted on the top eross—transmn

of a grab-bucket at opposite sides of an ap-

erture therein and with the hoisting-chain

passing through said aperture, of an abut-

ment and eatehes and & suspension-tube

adapted for engagement by the catches and -
fitting closely aro und thehoisting-chain while

permutmﬂ' its free passage, so that the hoist-

90

ing-chain acts as a guide, whereby the tube
and hanging-up catches are accurately cen- -
tered wnh 1*eﬂ*cwd to each other and their

proper engauement is insured, as specified.
- 6. The combination of the tra,me, hanging-
up catches carried thereby, and an actuating-
chain with a suspension-tube adapted for
engagement with the hanging-up catches of a
rab and glving passage to but fitting closely

95 -

ICO

amnud the hmetmn'-eham as dEbGI‘lbed the

tube being so hunﬂr as to be free to par-
ticipate in the swinging of the grab in any

ing-up catches, when engaged therewith, sup-
porting the weight of Lhe n*mb as speclﬁed
- The foreﬂomﬂ Speelﬁeatlon of my 1mpr0ved

Q 1‘§Lb-buc]{et or digger for excavating and _
other purposes sw*ued by me thle llth day Of e

April, 1889. -
London Aprll 11 1889,
IIENRY GRAI‘TON

WItnesees
WALTER J.. bKERTEN

17 Gfr acechurch Street, London, E C

WILMER M. HARRIS

direction in order to insure beth of the hang-

105

I\Tetafry Public, 17 Gmcechm*bh Stfr'eef Lon- |

dmz
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