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" in action, and entirely automatic n opera-
tion, so as to obviate the delays and expenses

16
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UNITED STATES PATENT OFFICE.

WILLIAM M. VENABLE, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO BLAW-ENOX
| COMPANY, A CORPORATION OF NEW JERSEY. |

TONGS.

Application filed March 21, 1922, S8erial No. 545423,

To rzZZ whom it may concern:
- Be it known that I, WirLiam

State of PPennsylvania, have invented certain
new and useful Improvements in Tongs, of
which the following is a specification.

My invention relates to tongs and the like,

‘and is applicable with spec¢ial advantage to

lifting tongs employed for handling large,
heavy objects or loads while hot,—such as

steel ingots, blooms, or billets, etc. I aim to

make the tongs effective, reliable, and quick

~incident to the use of tongs equipped with

- 2¢
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hand-operated devices for opening them to

while being lowered about an ingot to grap-
ple it. . Not only does my invention make 1t

_possible to save expense from delays in han-
dling hot metal and from the consequent loss

of heat,—and sometimes the services of extra
men required to attend to the tongs,—but
it also obviates severe discomfort and risk
of injury often incurred in operation of the
tongs. *
ow! these and other advantages can be
realized through my invention will appear

5t from.my description heréinafter of the best

embodiment of the invention known to me.

" In the drawings, Fig. 1 is a side elevation

of lifting tongs conveniently embodying my
invention, open and ready to be lowered
about an ingot; B ; '

Fig. 2 is a similar view showing the tongs

lowered and resting upon an ingot, ready to

close and grapple 1t;

L L

Fig. 8 is a similar view showing the tongs

-grasping and lifting or supporting an mgot;

Fig. 4 is a similar fragmentary view show-
ing the tongs lowered upon an ingot so as
to release it; T

Fig. 5 shows a vertical section through the

tongs at right angles to Iigs. 1-4, taken a
indicated by the line 5—5 in Ig. 35

Fige. 6 and 7 are rear side and edge views,
respectively, of one of the parts shown in
Figs. 1-5; S '

Fig. 8 1s a. fragmentary side view of the
actuatinge mechanism, illustrating the opera-
tion of the tomgs. - o

Referring to Figs. 1=5, it will be seen that
the device illustrated comprises a couple of

M. VENABLE, _
a citizen of the United States, residing at
Pittsburgh, in the county of Allegheny and

- virtue of their

grappling members 10 and 11 interconnect-

65

ed or hinged together by a pivot pin or bolt

12 to form tongs, and provided with points
13, 13 for taking hold on a load,—here rep-

resented as an ingot' X of suitable dimen-
“sions for the tongs shown to handle. These

80

points 13, 13 are preferably made of an

alloy steel that will retain its hardness at
red heat or upward, in order that they may
‘be fully effective in handling hot steel. - Link
bars 15 and 16 hinged or pivoted to the up-

65

per. ends of the members 10 and 11 by pins
or bolts 17 connect said arms to a hifting

ing a pivot pin or bolt 21 with a bail 22 for

suspending- the tongs from the hook of a
crane (not shown), or other lifting means.

release an ingot, or for keeping them open-f As shown, the pivot 21 extends through the -

ends of the bail 20, which straddles the over-
lapping upper ends of the links 15, 16. By
' pivot connections, the con-
necting links 15, 16 and the upper arms of

~ the grappling members 10 and 11 form a tog-

member or device 20, here shown as comprys-

70

5

ole mechanism for opening and closing the

tongs. A pull or lift on the upper toggle
half 15, 16 through the lifting member 20

~ will first close the tongs, if open, and then

lift the whole device bodily. When the

tongs

nism as & whole tends to open the tongs. In
the present instance, the links 15, 16 operate

are lowered upon some object, on the
‘other hand, the weight of the toggle mecha-

80

T, e o,

above the horizontal line of the pivots 17,

17 and act to pull the grappling members 10

and 11 shut and to push them open. This
arranigement makes practically feasible a
much grester range of opening and closing
“movement for the tongs than if the links 15,
16 operated below the line of the pivots 17,
17, and thus gives the tongs
range of usefulness. It also facilitates the
employment of relatively simple mecha-
- pism for giving the tongs the desired auto-

matio action, | .
-In the device here illustrated, means are
provided for keeping the tongs open while

empty, as shown in Fig. 1, ready to be low-
ered about a load X, and for automatically
allowing them to close and grasp such load.
For this purpose, there is provided a hanger

95 for connecting the tongs 10, 11 to the

“upper toggle half. This hanger member 25

a much wider

06

180

105

is suspended from the™lifting member 20,
being pivoted about a spacer or “spreader”
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bushing 26 on the pivot pm 21, 'so that it
may swing freely relative to the other parts.
As shown the hanger has a somewhat 1r-

regular outlme, n 01der that the effect of
oravity may tend to swing it to certain posi-
tions most favorable to the operation of the

- whole device. Also the hanger 95 hag en-

10

gagement means in the form of a round pin
member 27 projecting laterally from its tow-
er end. For engaging the hanger 25 with
the tongs, the latter are pr ovided with en-

oagement means including, in the present 1n-

.stdnce a block 30 pm'utnm laterally from

15

20

Idtt, ul itself Lolted or riveted fast to one
s]de of the toggle arm of- the ﬂ‘lflpp]lll“'
member 10, and shown in Fi 1gs. H, 6 and 7 as
provided with lateral St1ﬂenmw ﬂann'es on
its rear face and an inclined strengthemnfr

“and guide flange. at its upper edge. In its

lower surface or edge, the block 30 has a
recess .or concavity 32 for stable engage-

- ment of the pin 27 to support the member 10

" 98
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and hold the tongs open (Fig. 1). The up-
per surfaces or. edwes 33, 34 of the block 30
are appropriately C;haped to guide and direct
the movements of the pin 27 ‘and of the han-
ger 25, and converge upward to a crest or

apex. at 35. Be51cles the guide and engage-
ment means 30, the arm 10 is provided with
ouide means formed as shown, by saw-tooth-

llke recesses or concawtles 36 and 37 1n 1its

upper. edge, separated by a crest or apex 83.

The frulde 36 helps to direct the pin 27 to
the recess 32 from the left (see Figs. 3 and

4) as the pm passes beyond the n*mde 33 1n

T 1ts downward movement when the tongs are

- 40

45

lowered upon their load to open and release
it, and also serves as a stop to limit such

downward movement of the pin and the

opening of the tongs; while the guide 37

helps to direct the pm out of the recess 32
to the right as the pin moves downward
when the open tongs are lowered upon a
load, and also serves as a-stop to limit such

downward movement of the pin and the
“opening of the tongs under these conditions.

Together, 1t will be seen, the block 30 and

the gmde means 36, 37 afford a tortuous

- guide and engagement channel 39 for the pm

60
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27, and are ‘mtonldtlcally effective (as will
now be more fully explained) - to pass the
pin through the channel to hold the tongs
open while empty each time the tongs go
throun'h their regular cycle of opemtlon

- As thus far described, the device operates
as follows: .

In the condition shown 1 Fig. 1—-—4\iﬁh
the tones held open by euwﬂement of the
hanger 25 with the member 10 by means of
the pin 27 and the block 30,—the tongs are
lowered about and upon the Toad X, and al-
lowed to- settle down freely and rest upon

it as shown in Fig. 2. As a result, the pin

o

27 drops out of the recess 32 (under the
weight of the bars 15, 16 on the hanger 25),

str 1Les the guide 37 to the rwht of the apex

- 38, and 1s deﬂected and duected further to

th_e 11ﬂht tc the bottom of the recess 387 at

the Ilgght of the block 30, as shown in Fig. 2.

The upper toggle halt bemn' no longer con-
nected to the tonn's by the lnnﬂ'er 25, the

70

tongs are free and reqdy to close upon, -

or apple or grasp, and lift the load X (see
Blﬂ 3) as soon as the device is lifted by a

.pull on the hifting device 20. During the
closing of the tonﬂ's, the pin 27 rldes up- -

ward .;ﬂonn* the ﬂulde 34 till it reaches the

75

apex 39, and then n swings freely to the left -

somewhat past the latter,—somewhere near

to the position shown in Fig. 3.

80
The device being now low ered till the l(md |

\ rests on the frlound and the tongs settle .

down {reely and rest upon .1t, as shown in
IF1g. 4. the tongs open' and release the load.
At the same. tlme.‘ the pin 27 rides down-
ward along the guide 83 till it strikes the

guide 36, w hldl deflects and directs it to the

115rht to the,bottom of the guide recess, be-

~-neath one Side ()f the bloch 1e(,es's 32. When,

the ln‘tmo* dewce 90 the pin 27 1s deflected

90

and dir e(ted to the rwht to the bottom of
the recess 32, so-that the hanger 25 becomes

effectively engawed with the arm 10 to hold

‘the tones open and .allow them to be lifted

clear of the load. . .
This brings the parts again to the 1elat1w

05

positions shown in Fi JLANE “and completes the

cycle of operations.
It will be seen, therefore, that by the
mere motion of the member. 25 under the

influence of gravity and the passive cmpem—

100

tion of the wvarious guide and- dlrectmnﬂ, -

means at 30, 36, and 37, (which remain mo-
tionless on the toggle member 10) the pin

97 is automatically guided and directed

over a closed cycle of movement each time
the tongs are lowered upon and raised from

loads to release and le ave them and to grap-.

ple and pick them up,—this cycle including
a position of effective engagement of the
hanger 25 with the tong‘ ‘member 10 by
means of the pin 27 and the block 30. "The

operation of the tongs is entirely automatic

throughout, and: as ,mpxd ‘as they can be
raised and lowered and moved from place to
place. The hanger 25 is alternately brought
Into enmnement and. connected with the
tongs on the one hand, and disengaged and
disconnected therefrom on the other ha,nd o
each time the tongs are lowered upon 2
load and raised therefroni,—either to release
and leave th(, 10.-.1(1 or to grapple and pick it
up.

As shown, the hanger 25 has stops 40 and

41 pr()Jectmfr from its opposite sides, for

engaging the inner edges of the parts 15 and
16. The stop 40 limits the swing of the
hanger arm 25 to the left after it passes
be} ond the block apex 35, and the stops 40

- 105

110

120

130)
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and 41 togeﬁher limit the clo-s:'ihg' of the

tongs, by concurrently engaging the two
members 15, 16 as shown in Fig. 8.  As
shown, provision is made for positively
throwing the.hanger 25 to the left past the
block apex 85, by means of a weighted
deflector 42 pivoted to the bar 16 at 43, and
provided with a guide lug 44 for engaging
the hanger edgewise at the right. 'The
movement of the deflector 42 to the left 1s
limited-by a stop lug 45 projecting later-
ally from the bar 16. When the tongs are
well open, as in Figs. 1 and 2, the guide 44
does not reach the hanger 25, and hence does
not interfere with its movement to the right
to disengage the pin 27 from the channek

39. As the tongs close, however, the guide
44 strikes the hanger 25 and presses and de--

flects it back to the left as far as the engage-
ment of the pin 27 with the block guide 34
will permit yielding and shifting, how-
ever, so that the pin 27 may return along the
ouide 34 to the other side of the block 30.
Indeed, when the pin rides past the block
apex 35, the deflector 42 here shown auto-
matically directs and swings the hanger 25

on over to the left (faster than 1t would-

otherwise go) to a position such as shown
in Fig. 8, where the pin 27 is well to the leit
of the apex 85, ready to descend along past
the block guide 33 into the guide recess 36.
While, therefore, the addition of the parts

40, 41, 42, 43 to the rest of the mechanism

36

is not necessary, it will be seen that they

tend to improve and quicken the action in

" yvarious ways.

49

) !
o) |

6O

65

The practical and absolutely automatic
capacity of the tongs ranges, it will be seen,

from the distance between the grapple
40

points 13 when the tongs are held open by
the- hanger 25, as" shown in Fig. 1, to the
limit of closing determined by the location
of the stops 40, 41, as indicated 1n Fig. 8.
This latter limit is determined solely by the
consideration that the mechanism may foul
itself or become deranged if the tongs close
too far. By a suitable design and propor-

tioning of the parts, such as shown,. the
minimum capacity can in practice easily be

made half the maximum.
- Iclaim: ' L

1. A device of the character 'des'cri_bed

bers; a lifting member with connections to

said grappling members for pulling them

shut when lifted; and means for automati-
cally keeping them open while empty and

automatically allowing them to close and

grasp a load. | - |
2. A device of the character described
comprising interconnected grapphng mem-

bers; a lifting member witli connections to
said grappling members for pulling them'

shut when lifted; and means for keeping
them open when empty and allowing them

to close and grasp a load a,utomaticaliy ac-

tuated by lowering them, upon a load and
by raising them. i - o

3. A device of the character  described
comprising interconnected - grappling mem-

(43

bers; a lifting member with connections to

said grappling members forming with them
a toggle mechanism for closing the tongs
when lifted; and means for a,u,tomat*icall}ﬁy
lkeeping the tongs open when empty and au-
tomatically allowing them to close and
erasp 4 load, comprising a single movable

member, and passive means, fixed motionless

on 2 member of the toggle, cooperating as
aforesaid under the mere influence of grav-
ity on said member itself when the tongs are
lowered upon a load or raised therefrom.
4. A device of the character described
comprising interconnected grappling mem-

bers; a lifting member with connections to

said grappling members forming - with them
a toggle mechanism for closing the tongs
when lifted ; a member for holding the tongs

open when empty pivoted to one of the
halves of the toggle; and passive means, mo-.

£

8G

3%

tionless on the other half of the toggle, for .
automatically connecting sald member there-

with and disconnecting it therefrom by

virtue of the mere movement of said member -

under the influence of gravity.

5. A device of the -character described

comprising tongs formed by interconnected -

grappling members; a lifting member with

05

connections to said grappling members for

closing them when lifted ; a hanger suspend-
ed from said lifting member for holding the

tongs open when empty; and means for au-

1060

tomatically connecting said hanger with and -

disconnecting it from the tongs actuated by

lowering them upon a load and by raising

them. ~

6. A device of the character described
comprising tongs formed by interconnected

105

orappling members; a lifting member with |

‘connections to said grappling members for

closing them when lifted ; a hanger suspend-
ed from said lifting member for holding the
tongs open when empty; and means for al-
ternately engaging said hanger with one of
the grappling members and disengaging the
same therefrom actuated by lowering the

. | _ tongs upon a load and by raising them.:
comprising interconnected grappling mem-.

7. A device of the character described
comprising tongs formed by interconnected
orappling members; a lifting member with
connections to said grappling members for

110

113

120

closing them when lifted ; a swinging hanger *

suspended from said lifting member; and

‘engagement meians on one of the grappling
‘members for cooperating with said hanger

to hold the tongs open when empty, with
means for automatically bringing said

hanger into and out of engagement with

said medns, alternately, actuated by lower-

ing the tongs upon a load and raising them, 3t



8. A device of the character described
comprising tongs formed by interconnected

grapphng membels, a lifting member with

connections to said gr epphng members for

closing them when lltted a swinging hanger

'SuSpended from said hftmn* member' and
engagement means on one of the o 1pp1m<‘r..

membels for cooperating with. said hanger

to hold the tongs open when empty, W’lth

10
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- grappling members;

means for automatically guiding said hanger
“into and out of eng wement with said means,
“alternately, ‘as the tono"e are lowered upon

and raised, from loads to release and leave
them and to gr: 1pple and pick them up, re-

epeetlvely. |
- 9, 'A' device ot

grappling members* a lifting member with
connections to said qupplmg members for
closing them when lifted;
suspended from said ]11‘t1nﬂ' member and
provided with an eng: wement membm; and
means for .;mtomatlcally oulding and direct-

g sald engagement meniber over a closed

cycle of movement, including a position ot

engagement, with one of said orappling

members to hold. the-: tongs open while
empty, each time the tongs are lowered upon

and 1“1.1sed from loads to release and leave

them and to grapple and pick them up. -
10. A device of the character described
comprising tongs formed by interconnected
a lifting member with
connections to said rrrlpplmﬂ' members for
closing - them when lifted; a swinging
]1..-.111“'61' suspended from said lifting mem-
ber, and provided with an enfr-wement meni-
bel, and means on one of the orappling
members affording a guide and engage-
ment channel for said hant’rer entrafrement
member, and automatically effective to pass
said member through said channel, to hold
said tongs open while empty, when the tongs

are lowered upon and raised from loads to
release and leave them and to gr apple and

plch them up.

1. A device of the ehamcter described
comprising tongs formed by interconnected
grappling members; a lifting member with
connections to said g repplmrr membels for
closing them when litted; a swinging hang-
er suspended from said hitmg member
and plowded with an engagement 1ne111be1“
and a block on one of said grappling mem-
bers having an engaging recess for said

engfigement member in its lower edge and
convergent upper euide surfaces, with oulde
Means belew said’ block for eutenmtmelly

directing said engagement member to said
1CCess from one 51de when the tongs are
lowered upon a load to orapple it and out
of said recess to the ether side when the

tongs are lowered upon a load to release it.

19. A device of the character described

comprising tongs formed by interconnected

the character described
‘comprising tongs formed by interconnected

a swinging hanger

c¢losing

closing them when lLifted;

'means below

1,518,031

nm,pphnfr members, with engaﬂ'ement means
carried by said tongs; a lifting member
with connections to said grappling members
for closing them when lifted; a hanger sus-

pended from said lifting member and pro-

vided with an enfmfrement member for co-
operating with the aforesald engagement
means to hold the tongs open when empty,
with means actuated b lowering the tongs

upon a load and raising them therefrom

for - dlt(,IIldtelV blmn*mn' sald engagement
member into and . out of enwlrrement with

said engagement means, mcludmfr a deflec-
tor for duectmﬂ said member to one side of
sald means for enrrwement therewith shift-
able for return oi s.«.ud member on disen-
wafrement from saild means at the other side.

3 A_ device of the character described

comprising tongs formed by interconnected

orappling members a lifting member with
connections to sard glepphng members for
them when lifted; a swinging
hdnﬂu*’ suspended from said hftmfr memtber,
and - provided with an enwafrement member'

and means carried by eeld tonﬂ's affording a

oulde and engagement chennel with means
for automatically passing said member

through said channel, to hold the tongs open

while empty, including a deflector for di-
recting said member to enter one end of
said channel when the tongs are lowered
upon a load to release it ylelddble to permit
return of said member, on exit from the
other end of said channel ‘when the tongs
are raised from a load to ,(Dlapple and plek
1t up.

14. A device of the character described
comprising tongs formed by interconnected
orappling members; a lifting member with
connections to said grappling members for

hanger suspended from said lifting mem-
'ber‘ and provided with an enn'a,ﬂ'ement
membel : a block carried by said tonﬂ's hav-
Ing an engagement recess for said engage-

,ment menlber in its lower edﬂ'e and cmnel-'

gent upper guide burfa.(,es with guide
said block for automatically
directing said engagement member to said
I'eCess iwm one side when the tongs are
lowered upon a load to grapple it and out
of said recess to the other side when the
tongs are lowered upon a load to releaseit;
and a deflector for directing said enrrarre-
ment member to the first mentlonerl side
of the block apex when the tongs are low-
ered as aforesaid pivoted to one of the
atorementioned parts of the device, and
yielding to permut return of said member
back to. said first mentioned side of the
block apex when the tongs are raised after
relcase of the member as “aforesaid.

15. A device of the character described
comprising tongs formed by interconnected

O'lapplmg members 2 hiting member with

a swinging

70
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connections to said grappling members for
closing them when Ilifted; a swinging

“hanger suspended from said lifting mem-

ber, and provided with an engagement
member; a block on one of said grappling
members having an engaging recess for said

engagement member in its lower edge and

convergent upper guide surfaces, with guide
means below said block for automatically
directing said engagement member to said

recess irom one side when the tongs are

o

lowered upon a load to grapple it and out
of said recess to the other side when the
tongs are lowered upon a load to release it:
and means for automatically. deflecting said
hanger and its engagement member back
to the first-mentioned side of the block
apex when the tongs are raised to grasp a
load. o _

In testimony whereof, I have hereunto 20
signed my name. -

WILLIAM M. VENABLE. -
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