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SPECIFICATION formmg pa,rt of Letters Pa,tent No. 410,108, dated August 27 1889 - L

~ Application filed April 16, 1889,

L

Serial No. 307 403,

(No model) .

To all whom it ma J CONCETTL:

Be it known thatwe, JULIAN KENNEDY and
SAMUEL I'ORTER, of La‘rrobe,m the county of
Westmoreland and State of Pennsylvania,

in Mill Appliances, of which the following is |

- a full, clear, and exact deseription.

: ['Q

20

The object of our invention is to provide |

simple and efficient apparatus intended for

use principally in charging and removing in- .

ootsinto or from furnaces, and it isillustrated
in the accompanying drawings, in which—
Figure 1 is a side elevation of the charging
ancldleeha,l ging apparatus shown in connec-
tion with a heating-—furnaee,- the latter being
in vertical section.

Fig. 3 18 a view
Fig. 4

on the line II II of IKig. 1.
of a modified form of the a,ppma,tus
is a side elevation of another modifi

- modified fmm Fig. 7 is a side elevation of a

- Fig.
Tike symbols of reference mdwate like par ts.

30
35

40

"wheel tires.

modified form of parts of the apparatus. Fig.

8 is a plan view of a modified form, of grip- |

ping-jaws, shown in connection withan in oot,
9 is a side elevation thereof. |

in each.
In Fig. 1 we show our improved apparatus

-adapted to use in moving the hollow or annu-

lar blooms used in the manufaetme of car-
For this purpose the gripping
mechanism is preferably constructed to en-

gage the inner periphery of the bloom at dia-
metrically-opposite points. In Fig. 3weshow

the gripping mechanism adapted in construc-
tion to grasp an oblong ingot of the ordinary
form, and in Figs. 4 to 9 we show otherforms
of application of ourinvention. These modi-

fications are illustrated for the purpose of in-

~dicating that the invention covered by this

45

patent, and as stated i1n the bma,d claims

‘thereof, is notlimited to the precise construe-
tion of mechamsm herein deseribed, but may
be varied in many ways by the Skllled me-

chanic.
- Referring NOW t{} I‘ms 1 and 2 of the draw-

~ ings, 2 is a ]1011}011‘(&1 4ib, by which “the

charging apparatus is supported, and 3is a
_ trolley or truck fram e, PT ovided Wlbh wheels

Fig. 2 is a sectional end
elevation of the apparatus, the section being

ed form.

Fig. 5 is a horizontal section on the line VYV
of I I‘1g 4. TFig.6 is asideelevationof another

end of the latter.

4 and 5, whmh enable Lhe trolley to bemoved

back and forth on the jib by hand or by -

“special machinery, such asa 1&(,]{11’11}‘-(3}?1111(161 _' L

The jib forms part of acrane, and is ver tlca,l]y

have invented anew and useful Improvement | movable in the usual manner.

‘The gripping mechanism consists Of a;ﬂ‘up-"_g_

ping-arm 6 and a gripping lever or frame 7, =
~of which thearm 6, preferably arranges a,bove S
is adapted tc be lon egitudi-
nally movable ther eon, being for that pur-
pose arranged in. smtable boxes 8. At their
outer ends the oripping-arm and ﬂ'uppmn*-'-'j
lever are provided with suitable spiked jaws
“or projections 9, adapted to engage the inner

and on the lever 7"

6o

periphery of an annulm bloem as shown mg R

the drawings:

10 are vertical 10ds e;xtendnw flO]ll the tlol-:_ . LR

ley 3 to the lever or frame 7, near the outer
nected to S&ld lever by a pin or bolt 11, which
thus constitutes the fulecrum of the leve1 and

end thereof, where they are ‘pivotally con-

the parts of the apparatus are so related in
weight that the lever shall be about equally FR

balanced on this fulerum.

connected at ¢ with the end of the lever or

frame 7, and at d it is pivotally connectedi R
with a tubular sleeve or col'ar 14, loosely en- - -
circling a nut 15, which fits on a threaded = -
portion 17 of the 1}:10?31)16 arm 6 at the rear
This nut is provided with

vy S50
12 are vertical rods, also extendmw fmm the
| trolley to the end b of abell-m ank leve1 which
| is preferably constituted of two tlla;llﬂ'llld;l L
metal plates 13. Thisbell-crank lever is alqo;.
8o

a hand wheel or lever 106 , DY which it may be._'_:

rotated on the threaded portion 17 of the arm.
18 are struts or diagonal braces, which ex-

tend from the trolley to the rods 19 and 11n-: 7-

part strength to the apparatus.

diameter of the bloom.

furnace, and the jib is then lowered, so as to
cause these arms to descend w1t11m the t11 e zmd

- 90
The oper a,tmn of the apparatus is as follows IR
I it be desired to remove the annular bloom =
from a heating-furnace, the arm 6 is moved .
by means of the hand-wheel 16,80 as to make =~
the distance between the bplLeS of the pro- 95 '
jecting arms 9 a little less than the internal
‘The crane of which =~
| the jib 2 forms a part .md the trolley on the'_j:
jib are then moved so as to bring the jaws 9~

directly above the annular tive within the '




10

- 20

30

the lever 7 to rest upon the edge of the lat-
ter. The effect of the resting of the lever 7
upon the tire or on any othel support is to
cause the arm 6 and lever 7 to tilt on the pivot
11, and by thus moving down the end ¢ of the

lever 7 the bell-crank 1evel 13 18 caused to |

turn on the pivot b, thereby moving the end

d thereof in the dueg’cmn of the arrow e and

pulling back the arm 6, so as to lessen the
distance between the spikes of the jaws 9.
The arm 6 may then be projected by means
of the hand-whecl 16, so as to bring the spikes
of the jaws 9 into contact with the inner side
of the bloom. If now the jib 2 be raised so
as to elevate the arm -6 and lever 7, the effect
18 to cause the latter to tilt forward on the
pivot 11, elevating the end ¢ of the lever 7,
and thereby causing the bell-crank lever 13

to move on the pivot O in the direction of

the arrow f, and to project the arm 6, so
as to cause the spikes on the ends of the
jJaws 9 to firmly grasp the bloom and to
lift the latter as the jib is lifted. The
bloom may then be withdrawn from the
furnace by moving the trolley and the jib

in the usual way, and when it is brought |

to the place on which it is to be deposrced
the mere act of resting the bloom upon the
ground or other Suppmt will cause the rear
ends of the arm 6 and lever 7 to tilt down-
ward on the pivot 11, thereby drawing back

- the arm 6 to a slight extent and releasing the

35

40
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60

_ﬂuppmn‘-;]m\«s 9 f1 ont the bloom.

The grip-
ping device is therefore entirely automatic
in its action—that is to say, the act of raising

the grippers by the crane causes them t0+

grasp the metal bloom, and the depositing of

the burden on a suppmtinh‘-sul face releases

the grasp of the grippers, as will be readily
understood from tne toregoing dcseription.
By meansof the hand- Wheel 16 weare enabled,
by projecting or retracting the arm 6 on ’rhe
lever 7, to adjust the gripping-arms to suit
ingots of any size. We have clearly illus-
trated this feature of adjustment by the dot-
ted lines in Fig. 1.

In the modification shown in Fig. 3 the
appmatus 1s modified strueturally, so as to

be adapted to grasp the usual oblong ingot,

and the arm 0, ms‘read of moving outwmdly
to engage the mo‘ot is adapted for this pur-
pose to move 1nwmdlv T'o this end we ar-

“range the bell-crank leve1 13, so that 1ts el-

bow or fulerum b shall be on the outer side of
the pivot ¢, instead of on the inner side, as
shown in Fig. 1. The construction and ar-
rangement of the other partsof the apparatus

are substantially as hereinbefore described,

the gripping-jaws, however, being modified so
as to grasp the exterior and not the interior
of the article. With this form of the appa-
ratus the elevation of the jib, causing

outer ends of the arm 6 and lever 7 to drop
on the pivot 11, and elevating the end cof the
lever 7, will cause the end d of the bell-crank
lever to move back in the direction of the ar-

row e, and will cause the grippers to grasp

over aningot.

the

410,108

the tire, while the lowering of the jib and the
supporting of the outerends of the arm 6 and
lever 7 will cause the reverse movement of

the parts, so as to separate the gripping-arms

and to disengage them from the article.

In Figs., 4, 5, 6, and 7 we show modified
forms of the automatic mechanism for oper-
ating the gripping devices,and in Figs. 8and
9 we show a modified form of the gripping
devices themselves. |

Referring to Figs.4 and 5,thearm or frame
7, constituting a part of the gripping-jaws,
and constructed substantially as shown in
Ifig. 1, 1s connected rigidly to the suspending-
rod 10, which is pivotally connected by a
transverse bar 18 to the carriage 3, and is
also pivotally connected to the end of a coun-
terweighted lever 20, the weight, on which is
of sufficient gravity and 18 properly placed to
balance and to sustain the gripping appa-
ratus when not carrying an ingot or other
burden.

The rear end of the gripper-arm 6 is pro-
vided on its surface with ‘a series of rack-
teeth 21, and a gear-wheel 22, pivoted between
brackets extending tfrom the arm 7,15 1n gear
with the sald rack-teeth. A lever-yoke 23 is
pivoted at 24 to the lower end of a hanger 25
suspended from the carriage 3, and is pro-
vided at its ends with 501110*11 projections 20,
1tting In correspondingly-shaped seals in the
0pp081te sides of the gear-wheel 22. A bolt
27, which passes through the gear-wheel and
through the conical ends of the lever 23, is
keyed to said gear-wheel, and is provided
with a crank-lever 28. A nut 29, set on the
end of the bolt 27, affords means by which
the conical projections on the lever 23 may
be forced into their normal positions against
the sides of the gear-wheel, so as to connect
the latter rlﬂ*ldlv with the level

The oper ation of this form of our 1mprove-
ment is as follows: Fig. 4 shows the parts as
they are when the grippers are in position
To bring the gripper-jawsinto
gripping contact with the ingot, the operator
raises the outer end of the lever 23, and by
means of the usual lifting mechanism of the
crane raises the Jib, whereupon the weight of

the ingot, acting on the gripper-arm 6, arm 7,

and hanger 10, will pull this hanger down,

‘and because the hanger 25 1s attached to the

carriage 3 there is produced a relative motion
of the lever 23 in the direction of the arrow
I, thus rotating the gear-wheel 22 in the di-
rection of the arrow ¢, and through it moving
the rack, so as to draw back the gripper-bar
6, and to cause the gripping-jaws to bite very
firmly on the ingot and to lift the same with
the jib, and as the force exerted by the grip-
ping-jaws on the ingot 1s proportioned to the
welight of the bmden lifted by the crane the
load is held and carried with great security.

When the ingot is deposited upon the ground
or other support, the consequent elevation of
the gripper-arms 6 and 7 will raise the hanger
10, and will thereby eftect motions of the lever

75
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23 and gear-wheel 22 in reverse directions to | In this case the weight of the mn*ot eaumne,s: '

10

20

those a,bove described, so as to- ]oosen the -
_ wuppel—;jmws from the 111{1*013

If it be desired to vary the distance behveen
the jaws 9, so as to adjust the grippers to the

‘work of 11ft1nﬂ‘ ingots of different sizes, the
‘nut 29 on the bolt 97 is loosened, theleby dis-

engaging the gear-wheel 22 f10m the lever 23

and lea\ ing the said gear-wheel free to rotate

mdependently Now by turning the crank
28, and thus rotating the gear-wheel, the rack
o1 may be moved in elthel dir eetmn to the

“desired position and the parts fixed in their
proper adjustment by tightening the nut 29.
In the modification shown in E ig. 6, instead

of the gear-wheel 22, there 1is employed a

chain-wheel 30, and a ‘chain 31 extends from
‘the carriage 3 around the chain-wheel and

over a sheave 32 on the carriage, and is pro-

vided at its end with a counter-weight 33. |
The wheel 30 is also provided with £W0 other |

chains 34 and 35, attached to the pellphe]y

of the wheel Emd connected with the gripper-
arm 6 atpoints on opposite sides of the wheel.

The extent of motion of the gripper-arm 6 on

. ~ the part 7 is limited bya pin 36, which passes

30

through slots formed in a br aeket attached to
the pﬂut 7 and through one of several hole%
m formed in the gripper-arm G.

The operation of this form of the apparatus_
~is as follows: The arm 6 is first retracted by

rotating the chain-wheel 30 by the crank 23,
as helemaftel explained, so as to cause the
w11pp1nfr--;|zmws to engage the ingot. Then in

raising the crane the weight of the parts G, 7,

and 10 and of the bur dun causes the descent
of the hanger 10, and also of the chain-wheel

80, which, dmwmw on the counterweighted
chain 31, wﬂl 1evolve in the direction of the

B

grasp the ing ot
~ deposited upon a suppmtmﬂ'-sm face, the con-
~sequent elevation of the gripper-arm. 6 will

tation of the wheel 30 and to loosen thegrasp .
‘The extent of motion of the
oripper-arm 6 is limited by the length of the
slot formed in the brackets ‘[1110110‘]1 which
the pin 36 passes, and the grippers can be.
adjusted for the purpose of grasping ingots

~of the grippers.

Arrow 1, and by means of the chain 35 will
draw back the oripper-arm 6 and cause it to

When the ingot is again

permit the counter-weight 33 toreverse the rc-

~of various sizes by removing the pin 36 f_rom

55

slot.
wheel 30 to secure adjustment of the gripping |

6o

the hole in the gripper-arm 6, then by turn-
 ing the wheel 30 projecting or retracting the.

gripper-arm to the desired degree, and then_
reinserting the pin in that one of the holes
in the gripper-arm which is opposite to the
For the purpose of thus turning the

device, and to cause the gripping-jaws to bite

upon ihe ingot, as above stated, we provide

this cham-wheel with a cr a,nk—f.u’*m 28.
In the modif c&tlon shown in Fw 7 the end

- of the sliding gripper-arm 6 is connected toa

bell-crank lever 87, which is also pivotally
connected with the hano*er 95 and with a

the descent of the gripping dewce and the
i hanger 10, will effect a relafive upwmd mo-

tion “of the pivotal connection 24 at the end

of the hanger

oripper-arm, causing it to grasp the ingot, as

gripping device is adjustable to suit ingotsof =~

arm 6. This is done by connecting these

connected at the pomts ..,-.L and 39, as shown

in the drawings, the gripper-bar b may be

‘various sizes by shifting the eonneetmns be-
tween the bell-crank level and the gripper-
8y
parts by a detachable pin passing tthU ocha
vertical slot in the bell-crank and for ming a
number of pin-holes in the wuppel -arm. By
| means of a hand-lever 88, which is pivotally

moved in . either direction to bring the slot == .
into register with any of the ]_)111-]_101@‘:, and
b}?’ th(} same 16V€‘1 the ﬂll]_)pel-a]m 18 111()'?@(]_.:.. - .

‘to bring the jaws into contact with the in 0‘013'-'
_befme raising the ;|1b of the crane. S
In Figs. 38 and 9 we show a modified for) m
of gripping-jaws, which may be . apphed to-.
“any of the forms of our invention above de-
In this form of the apparatus the

seribed.

jaws 40 are keyed to the ends. of pins 41, -

which extend through the ends of a fmked :
‘extension of the gripper-arm 7, and at their -
upper ends are keyed to inwardly-projecting |

levers 42, the extremities of which are con-

tudinally-movable gripper-arm 6. In the use

of this formi of the apparatus longitudinal | |
_movement of the gripper-arm 6, pwdueed in .
‘the manner above described, will cause the

jaws 40 to move on their pwots 41 inwardly .-

is moved forward or backward.

claims of this patent. The other figures of

made 1n the apparatus.

or outwardly, accordingly as the nnppel—bal B
| rTnhe “11]_)—' E o
ping-jaws shown in the figures last described -
may be modified in various ways, as ma,y &1%0_.
the other parts of the appamtus | BT
- The preferable form of our 1mproved app:-:b—, R
ratus is that which we have shown in Figs.
1, 2, and 3, and these are the forms which we. =~ . -
intend to embody particularly in the specific t

~ The advantages of our invention wﬂl b(—};
appreciated by those skilled in the art, and

ure from the punelples of om mventlon
We (31&11]1-—-—-—-

lever and with the supporting-frame—so that -

25, and will thereby. 10tate the )
Dbell-crank in the direction of the arrow ¢z,and
will effect a horizontal back motion of the

‘before e*;:plamed In this modlﬁcatlon theﬁ;

90
100

I nected by links 43 with the end of the longi- =

‘the drawings are illustrated mainly f01 the-...
purpose of indicating the changes which,

within the scope of Lhe b1 oad clmm may be- | --

theapparatus may bemodified gr eatly in f01 m o
and proportions without 111V01V11:10 a depa,] t- |

Jever bemn‘ pwo‘rally connected mth and sus-. P
pended flom the Suppmtlno -frame by which. '
the gripping device is raised and lowered, 130
and a lever havmg pivotal connectmns—-—-
namely, with ‘the gripper-arm and gripper- . -

| bl*aelcet formed on the hanﬂ'el 10 and arm 7. | the 1110‘[1011 of the fmpper-lever on lts fulelum; R )




shall cause a relative motion of the 01"1ppe1-
arm and gripper-lever, substantially as and
for the purposes-described. o

2. The combination of the ﬂ'llppe1-1ever 7
and longitudinally -movable gripper-arm 6,

with a screw-extension from the outer end ot

the arm 6, and a nut and lever or wheel work-
ing thereen the lever 7 being connected with

a 0011:11" on such nut for the purpose of ad-

10

20

~arm by pivotal

justing the bite of the gripping devices, sub- |
stantially as and for the purposes described.
3. In a gripping device for handling heavy
~articles—such as ingots—the eomblnatlon
with a gripper-lever 7 pivoted to the sus-
~pending-frame 10 12, of a gripper-arm 6, oper-.|
~ating with such gripper-lever 7 to engage the
m’*tlele to be lifted, a lever 13, connected at

or near the outer end of the gripper lever and
connections, one with the grip-
per-lever 7, another with the suspending-

frame 12 and a third with a collar 14 on a

rotary sleeve nut 15, working on a screw 17
at the outerend of the gripper-arm 6, arranged
and operating subatantmlly as and for the
purposes set forth.

4. T'he combination, w ith ﬂnppm ]aws of

a projecting lever or f rame which carries the

410,108

same, said lever or frame bemn‘ movable in-

dependently of 1ts support, and being me-
chanically eonnected with said gripping—j aws,

whereby elevation of the lever or frame with

its burden will through gravity effect a grip-

ping aetmn of the des substantmlly as de-

scribed.
5. A gripping dewee capable of projection

under the roof of a furnace, connected with
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the suspending-frame by a lever or combina-

manner that the raising of the suspending-

| frame will cause the gripping device to grasp
‘& heavy article—such as an ingot, slab, or

tion of levers, or their equivalent, in such
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bloom—with a force proportional to the welght

of said article, and the lowermﬂ‘ of the bus-'

pendmmframe and the resting of the article
on a support will release the gripping device,

substantially as and for Lhe purposes de-
‘seribed. o

In testimony w hereef we have hel*eunte set
our.hands thle 13th day of April, A. D. 188‘)
JULIAN KENNEDY.
SAMUEL FORTER.
Witnesses: o
JOHN P. SEYMOTUR,
ROBERT W. GRACE.
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