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UNITED STATE

Patented Mareh 15 1904

PATENT OFFICE

- FRANK K: HOOVER AND ARTHUR J. MASON, OF CHICAGO, ILLINOIS:

TROLLEY-HOOK FOR MANIPULATING SELF-LOADING GRABS:

SPECIFICATION forming part of Letter_s_' Patent No. 754,652; dated March 15, 1904,

ﬁp‘plieetien filed May 21,1903, - Seriel No. 168,100,

| (No model.)

To all whom it may conceri:
Be it known that we, Fraxk K. Hoover and

ARTHUR J. MASON, both citizens of the United.

States, residing at Chicago, in the county of
Cook and State of Ill11101s ha,ve invented cer-
tain new and useful Imprevements_ in Trol-

ley-Hooks for Manipulating Self-TLoading

(xrabs, of which the followmor' is a spemﬁee-
tion. |

In the handling of iron and other ores, coal,
and similar metermls, and more pertleularly
in the transferring of such materials from one
place or situetion to another—as, for instance,
in withdrawing them from the hold of a ves-
sel or other carrier and transferring them to
stock-pilesor other receptacles—there arenow
in use many self-loading grabs or buckets,

which are generally operated by two lmeej

passing over a trolley or carrier mounted to

travel on a track or way overbhanging the re-.
ceptacles from which the material is extracted -
and to which 1t is delivered, one of said lines
operating to close the grab in taking up a
load and raising the closed grab to

he trolley
and-the other operating to open the grab in

“subsequently discharging the load and in low-
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ering the grab for the next load. . In manipu-

lating such devices it is of course necessary
to connect and disconnect the grab 1elet1vely

to the trolley or carrier each time a load is

taken up and transferred and the grab is re-
To do this

turned empty for another load.
in an expeditious manner, various more or less

complicated devices have heretotore been used
to effect an automatic coupling and uncoup- |
ling of the grab relatively to its trolley or car-
rier threucrh a mampu]atlen of the opening

and elee:u:rt:r lines.

It 1s the primary object of the present in-

vention to improve and simplify the mechan-

ism heretofore employed for this purpose

through the provision of a simple hook so
constructed and arranged that when the grab
1s operated by the closing-line it will auto-

“matically seat itself securely in the hook, and

when the grab is operated by the opening-line

and raised sufficiently it will automatically-

swing out of and away from the hook.
The present invention is based on the idea

50 of so arranging or pemtwnmw the opemnﬂ'

| and cloeinﬂ* lines that those portlone of said

lines extendmcr between their points of tan-
gency on the trolley and grab, respectively.
shall diverge or converge in a plene parallel

to or coincident with the plane of the trolley-

hook, the result of which arrangement is that
when the weilght of the grab is borne by the
closing-lines the orab swings laterally slightly
to an extent sufﬁelent to carry 1its hook-en-
gaging member into a vertical plane in which

| lies the seat portion of the trolley-hook while
‘when the weight of the grab is shifted to the

opening-lines “the grab swings laterally inthe
opposite dlrectlon to an extent sufficient to
carry its hook-engaging member in the oP-
posite directioninto a Vertma,l plane which lies
slightly outside the nose or point of the hook:
the shifting of the weight of the grab from

the elosmcr to the opening lines, and vice versa.,

thus promdmfr a slight lateral bodily move-
ment of the grab. and more par tleulerly of
1ts hook-engaging member, which is usually
the central pivot- “shaft of the orab, Whereby
such-hook-engaging member is rendered ca-

pable of movement into and out of engage-

ment with a simple form of hook suspended
from the overhead carrier or tr olley. -

Our invention will be more readily under-
stood when considered in connection with ap-

| peretus embodying and illustrating the same,
and in order to more eompletely explam the

broad principle of the invention we have in
the accompanying drawings disclosed several
forms and types of apparatus showing differ-
ent relative arrangements of the opening and

closing lines between the trolley and the grab,

but all illustrating the novel rule governing
the operation of the invention.
Briefly describing such drawings, therefore,

Figure 1 isaside elevational view of a trollev,,

a O'reb suspended therefrom, and a trolley-

_hook illustrating our invention in a simple
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form. Fig. 2 is a top plan view of the trolley

and its hook as lllustrated in Fig. 1. Fig. 3
is a view similar to Fig. 1, Wlthout the greb

of a more developed and ﬁmshed form of the

Fig. 4'is a top plan view of the
form shown in Fig. 3. Fig. 5i1san end view

invention.

of Fig. 3. Fig. 6 1s a side elevational view

95

similar to Fig. 3, but illustrating a different 100
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~ relative arrangement of the opening and clos-

10

L5

20

..130

35

ing lines between the tangent points on the
trolley and grab, the same being the converse
of the arrangement shown 1n FKig. 3. FKigs.

7T and 8 are side elevational and end views,

respectively, of a trolley and trolley - hook
and the opening and closing lines passing
thereover, the parts arranged to cooperate
with a grab opening and closing in a plane

transverse to the longitudinal plane of the

trolley; and Fig. 9 is a side elevational detail
view of thetroiley-hook and its cushioned con-
nections to the trolley.

Referring first to the simpler form of the
invention illustrated in Figs. 1 and 2, 6 desig-
nates a portion of a track or way over which
travels the trolley or carrier 7 by means of
wheels 7%, mounted on said track. 81is a shaft

disposed transversely in and across the main
longitudinal side members of the trolley-

frame, on the outer overhanging ends of which

shaft are rotatably mounted a pair of sheaves

9. over which are trained the closing-lines 10
of the grab and a corresponding pair ot

sheaves 11, herein shown as of equal diameter

to the sheaves 9, over which are trained the
opening - lines 12. 13 designates as an en-
tirety the grab or self-loading bucket, which
is provided with a central pivotal shatt 14 or
its equivalent, adapted to enter the hook of

the trolley, on either side of which and a short

distance therefrom pass the opening and clos-
ing lines. Mounted in the outer endsof a pair
of arms 15, themselves mounted centrally on
the opposite ends of the central shaft 14, are
two pairs of guide-sheaves 16 and 17, engaged

by the opening and closing lines 10 and 12, re-

spectively, said guide-sheaves thus constitut-

~ing or defining in this form of the invention
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the pointsof tangency on the grab-frame from
which the latter issuspended whenits weightis
borne by the opening and closing lines, respec-
tively. Suspended from the center of a trans-
verse shaft 18, mounted in and between the lon-
citudinal side frame members of the trolley, 1s
a hook, (designated as anentirety by 19.) This
hook is held drawn to a position slightly to
oneside of the vertical position which it would
naturally assume under the effect of 1ts own
weight by means of a pair of chains 20, at-
tached to the back side of the hook and to the
lower ends of the longitudinal side frame
members of the trolley. The lower end of
the hook has an inclined or beveled edge 197,
which terminates in a convex curve 19°, ex-
tending up to and constituting the outer edge
or face of the point 19¢of the hook. The op-
eration is as follows: Assuming the parts to
be in the relative positions shown in Fig. 1,
in which the closed grab hangs suspended by
the closing-lines 10, the hook 19 occupies the
position shown in full lines. As the grab is
raised the central shaft 14 thereof rises along
a path indicated by the dotted line 2z 2, which,
it will be observed, is to the right ot the cen-

754,652

‘tral vertical line z z, tangent to the guiding

and supporting sheaves 9 and 11, coincident
with which latter line lies the vertical weight-
supporting closing-line 10. As the shaft 14
in its upward movement reaches the inclined
under edge of the hook it pushes the lower
end of the latter rearwardly in an obvious
manner to the position indicated by dotted
lines until the shaft has traveled to a point
just above the point 19° of the hook, atter
which the hook swings back by gravity to the
full-line position, whereupon by slackening
the closing-line 10 the grab isallowed to drop
slightly, with its shaft 14 coming to restin the
seat of the hook, after which the trolley, with
the orab suspended therefrom, is drawn along
the track to a position above the point of dis-
charge. The load having beendischarged and
the trolley, with the grabsuspended therefrom,
returned for another load, the operator there-

‘upon applies the power to the opening-lines

12, at the same time raising the grab slightly
on the latter. The result of this is to cause

70
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the opening-lines under the weight of the

empty grab to assume a perpendicular posi-
tion tangent to their supporting-sheaves 11
and coincident with the transverse plane In
which falls the central vertical line z z. In

doing this the grab swings a slight distance

inwardly of the overlying support and trans-
fers the central shaft 14 from a position in
the path of the line #x on the right of the
central line z z to a position in the path of a
line 7 ¥ on the left of the central vertical line
z z. which line 7 7 lies sufficiently to one side

of the point of the trolley-hook to carry the

shaft 14 entirely clear of the latter when the
hook is in its full-line position, thusenabling
the orab to be lowered without interfence
from the point of the hook. The grab hav-

ing been lowered and the power once more’

transferred to the closing-lines, the load 1is
agathered, the grab raised, and the foregoing
operation repeated. m

Referring to Figs. 3, 4, and 5, wherein we
haveillustrated a somewhat modified and more
developed form of the invention, character-
ized, however, by the same relative arrange-
ment of opening and closing lines and their
points of tangency to the trolley and grab as
in Figs. 1 and 2, 21 designates the trolley-
frame equipped with the supporting-wheels
21*, traveling on the tracks 22, Figs. 4 and 5,
the trolley being controlled in its travel by
means of controlling-cables 23 and 24, carried
around a brake-equipped controlling-drum
(not shown) and passing around pulleys 25 and

96, respectively, suitably mounted on trans-

verse shafts 27 and 28 at opposite ends of the
frame. 29 designates the guide-sheaves car-

rying the closing-lines 30, and 31 designates
similar guide-sheaves carrying the opening- .
lines 82, both pairs of sheaves being of equal
diameter and rotatably mounted side by side
on the opposite ends of a transverse shatt 33,
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described in connection with Figs. 3 to 35,
“wherein the sections of the gmb-opera,tmﬂ'

65

‘hook-point 40°.
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inounted in and between the main longitudi-

hal side frame members of the trolley 34
designates another shaft mounted in and be-
tween the side frame members of the trolley
slightly in advance of the shaft 33, on which
shaft 84 are hung a pair of U—sha,ped suspen-

sion-rods 35, connected at thelr upper ends:

by a pair of transverse plates 36 and 37, be-

tween which are interposed a plura,lity of
cushioning-springs 38, the lowermost plate 37

resting directly upon and supported by the
shaft 34. In the looped lower ends of the
suspension-rods 35 is seated a short shaft 89,
on which latter are pivotally hung a pair of

parallel twin hook members 40, rigidly united

to constitute, in effect, a single hook of consid-
erable width by means of a brace-plate 41 and
a tie-bolt 42. The twin side members 40 of

‘the hook thus formed are substantially simi-
lar in contour to the hook 19, already de-.
scribed in connection with Fig. 1, having the
inclined lower edge 40" terminating in the
‘rounding or convexed outer edge 40" of the
"Fast on the shaft 39 justin-
side the twin hook members 40 are a pair of

depending arms 43, which, as shown in Fig.
5, extend down below the lower edge of the
brace-plate 41 and are rigidly united at or
near their lower ends by a tie-bolt 44,and these
arms are held rigid by means of a pair of par-

allel back struts 45, at their inner or lower

ends mounted on the tie-bolt 44 and at their

outer or upper ends secured to a transverse

member 46 of the trolley-frame. The opera-
tion of this form of theinvention is similar to
that already deseribed, with the exception of

the fact that the springs 38 provide a desir-
able cushioning effect in connection with the-

seating of the central shaft of the grab in the

hook and of the further fact that the presence

of the rigid arms 43 just inside the arms of
the hooks prevents an undue rearward oscil-
lation or swing of the grab, particularly when
arrested after itsdescent along the track, such
as might otherwise cause the grab to strike

the overhancrmo' end of the track frame were

the grab perrmtted to swing from the shaft
34 as a center of oscillation. - While the hook
members 40 are free to yield rearwardly suf-
ficiently to permit the seating of the shatt 14
in the manner described in connection with
Figs. 1 and 2, the rigid arms 43 extending to
a point below the shaft 14 when the latter is
seated in the hook members constitutes.
back-stop against rearward swing of the said

rather than the shaft 34, the center of what-
ever osclllation the grab may undergo.

In Kig. 6 e
trated a modihcation of the construction last

cables between the guiding-sheaves on the

trolley and their pomts ot tangency on the

orab are outwardly divergent from a COIIMON

't, and consequently makes the shaft 14,

of the drawings we have illus-

a

vertical plane in an upward direction instead

of 1n a downward direction, this effect being

produced by arranging the wmdmw-sheaves.

47 and 48, carrying “the opening and closing
cables 49 and 50, respectively, so that the
points of tfmﬂ‘ency of the cables thereon do
not lie in the same transverse plane, as in the
forms of the invention thus far described, but
lie in different transverse planes, whlle the
points of tangency of said cables on the grab
do lie in the same transverse vertical pla,ne
whereas in the forms of the invention previ-
ously described they occupied different trans-
verse planes, the cables in Fig. 6 being shown
as passed through vertical slots or openings

51 1n the pwotal shatt 14" of the grab. Of

course the last-described relative dlSpC)SIthIl
of the cables between the trollev and the grab

might be secured by training the cables over
trolley—shea,ves concentr 1cally mounted, but
of different diameters, and by passing the ca-

‘bles over points of tangency on the grab other

than through slots 1n the pwotal shaft so

long as these points of tangency lay in the

same or substantially the same transvelse
plane.

In the Opera,tlon of the mechanism when ar-
ranged as last described it is obvious that a
transfer of the weight of the grab, whether
loaded or empty, from either of the cables 49
and 50 to the other effects the same bodily

lateral movement of the grab in a direction

which is parallel or commdent with the plane
of the hook already described by reason of a
change in the point of suspension of the grab
on the trolley, whereas in the previous de-

‘sceribed construction this same movement of
the grab resulted from a change in the point
on the orab 1tself, through which its or &Vlty |

effect was resisted by the cable supporting it.
It 1s evident that the same principle of opera-
tion underlies both arrangements.
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- Figs. 7. .8, and 9 1llustrate an a,pphcatlon |

of our mventlon to an arrangement of mech-
anism wherein the grab is desmned to open
and close 1n- a plane transverse to rather than

parallel with the plane of the trolley and its
track. In this arrangement 52 and 53 degsio-

nate the mud&-sheaves at the rear end of the -

trolley supporting the opening and closing

lines 54 and 55, respectwely, on one side of
the grab, while 52* and 53" designate com-

panion sheaves at the forward end of the tr ol-

a _Iey similarly supporting the opening and clos-
ing lines 54" and 55 on the opposite side of

the grab, 1t being understood that the pivotal
axis of the orab lles parallel with mther than
transversely of the trolley. 56 and 57 desig-
nate pulleys over which are trained the trol-
ley-controlling cables 58 and 59, respectively.
60 designates a hook of the D'enera,l form and

contour indicated in the constructions herein-

beforedescribed, buthung soastoliein a plane
transverse tothe plane of the trolley, as clearly
shown in Fig. 7. Said hook is convemently
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pivoted on a bolt 61, disposed across and be-
tween the side members of a spring-box 62,
itself pivotally supported upon arod or bolt 63,

supported in and between a pair of depending

plates or brackets 64, hung from opposite sides
of the trolley, whereby the hook 60 1s permit-
ted to oscillate both longitudinally and trans-
versely of the overhead trolley. To cushion
and limit the swing of the hook in thedirection
of its own plane, tensile springs 65 may be in-
terposed between the back of the hook and the
bracket members in which it is hung, it being
understood that the hook maintainsits normal
operative position by gravity, as in the con-
structions previously described.

In the last-described arrangement it will be
seen from the relative positions occupied by
the opening and closing cables on each side
of the grab, as indicated in Figs. 8 and 9,
that the operation of the grab relatively to
the hook in seating and unseating itself
therein will be the same as that last described
in connection with Fig. 6, since by reason of
the lateral separation of the guide-sheaves on

the trolley which support the opening and |
closing cables, respectively, the points of tan-

gency of said opening and closing cables on
each side of the orab lie intwo separated ver-
tical planes which are at right angles to the
vertical plane of the hook 60 and not 1n a
single vertical plane at right angles to the
plane of the hook 60, whereby a transfer of
the weight from one cable to the other cre-
ates the deseribed bodily shifting movement
of the grab in a direction coincident or par-
allel with the plane of the hook, thereby car-
rying the hook-engaging shaft into and out
of its seat in the hook.

From the foregoing it will be seen that our
present invention provides an extremely sim-
ple and automatic means for connecting and
disconnecting the grab under and from 1ts
supporting and carrying trolley. No hooks
or bails are required on the grab 1tself, as the
pivotal shaft 14 itself may constitute the di-
rect hook-engaging element of the grab, and
this shaft itself under the action of the open-
ing and closing lines directly cooperates with
the hook in such a manner as to engage and
be seated in the latter on the rise of the grab
and unseat and disengage itself therefrom on
the subsequent lowering of the grab. It will
also be observed that thispeculiar cooperation
of the shaft and the hook results from the
practice of suspending the grab by the open-
ing and closing lines, which are not parallel,
but have a slight relative inclination between

the trolley and the grab in the direction of

movement of the grab in seating and unseat-
ing itself in the hook, thereby causing a shight
lateral or edgewise bodily travel of the grab
to and fro each time the power is transferred
between the opening and closing lines.
We claim— | -
1. Thecombination withatrolleyanda grab

754,852

suspended from said trolley by opening and
closing lines, of a hook suspended from said
trolley and adapted to engage and disengage
an element of the grab by reason of the lateral
movement imparted to the grab when the
power is transferred from the opening to the

“closing lines and vice versa, respectively; sub-
stantially as described.

9. The combination with a trolley and a grab
suspended from said trolley by opening and
closing lines, of a pivoted, rearwardly-yield-
able hook suspended from said trolley and
adapted to engage and disengage an element
of the grab by reason of the lateral movement
imparted to the grab when the power 1s trans-
ferred from the opening to the closing lines
and vice versa, respectively, substantially as
deseribed.

3. The combination with a trolley and guide-
sheaves carried thereby, of a grab having a
central shaft suspended from said sheaves on
the trolley by opening and closing lines, and
a grab-supporting hook suspended from said
trolley, the said sheaves, shaft and hook be-
ing so positioned that the shaft is engaged
in and disengaged from the hook by reason of

70
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lateral movement imparted to the grab and its

shaft when the power is transferred from the
opening to the closing lines and vice versa, re-

spectively, substantially as described.

4. The combination with a trolley and guide-
sheaves carried thereby, of a grab having a

central shaft suspended from said sheaves on
the trolley by opening and closing lines, and
a cushioned, rearwardly-yieldable grab - sup-
porting hook pivotally suspended from said
trolley, the said sheaves, shaft and hook being
so positioned thav the shaft is engaged in and

95

I00

disengaged from the hook by reason of lateral

movement imparted to the grab and its shaft
when the power is transferred from the open-
ing to the closing lines and vice versa, respec-
tively, substantially as described.

5. The combination witha trolley and a grab-
supporting hook suspended therefrom, of a
orab having opening and closing lines carried
over and depending from said trolley, said
lines being so disposed between their points of
tangency on the trolley and grab, respectively,
as to lie at an inclination to each other in the
direction of movement of the grab in engaging
and disengaging the hook, substantially as de-
scribed.

6. The combination withatrolley,andagrab
having opening and closing lines carried by

said trolley and supporting said grab at points

on opposite sides of its transverse central ver-
tical plane, of a hook suspended from said
trolley and adapted to engage and disengage
an element of the grab lying between said
opening and closing lines by reason of the
bodily lateral movement imparted to said ele-
ment when the power is transterred from the
opening to the closing lines and vice versa, re-
spectively, substantially as described.
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7. The combination with a trolley, and a
grabhaving a central pivotal shaft, of opening
and closing lines carried by said trolley and
supporting said grab at points on opposite
sides of said central shaft, and a hook sus-
pended from said trolley and adapted to en-
gageand disengage said:shaft by reason of the
bodily lateral movement impartedto the grab
and 1its shaft when the power is transferred
from the opening to the closing lines and vice
versa, respectively, substantially as described.

8. The combination with a trolley, and a
grab having a central pivotal shaft and cuide-
sheaves located adjacent to and on opposite
sides of said shaft, of opening and closing
lines carried by and suspended from said trol-
ley at points thereon in the same transverse
vertical plane, said opening and closing lines

- engaging sald oppositely - disposed guide-

20

30

sheaves on the grab, respectively, and a hook
suspended from said trolley, said hook having
an inclined lower edge lying across the path
of sald shaft in its upward movement, sub-
stantially as described. |

9. The combination with a trolley, and a
grab having a central pivotal shaft and guide-
sheaves located adjacent to and on opposite
sides of said shaft, of opening and closing
lines carried by and suspended from said trol-

ley at points thereon in the same transverse _

vertical plane, said opening and closing lines
engaging - said oppositely - disposed guide-

sheaves on the grab, respectively, and a yield-

ably-suspended hook depending from said trol-
ley, said hook having an inclined lower edge
lying across the path of said shaft in its up-
ward movement, substantially as described.

- 10. The combination with a trolley, and a
grab having a hook - engaging member and
gulde-sheaves located adjacent to and on oppo-
site sides of said hook-engaging member, of
opening and closing lines carried by and sus-
pended from said troliey at points thereon in
the same transverse vertical plane, said open-
ing and closing lines engaging said oppositely-
disposed guide-sheaves on the grab, respec-

tively, a rearwardly-yieldable hook pivotally
~suspended from said trolley, said hook hav-

g an Inclined lower edge lying across the
path of said hook-engaging member in its up-

‘ward movement, and a rigid member disposed

alongside of said hook and serving to engage
and check rearward movement of said hook-
engaging member when seated in the hook,
substantially as described.

FRANK XK. HOOVER.
_ ARTHUR J. MASON.
‘Witnesses: | |

E. K. ScorTt,
J. C. STRENG.
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