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LIFTING TONGS 

Max R. Heppenstall, Pittsburgh, Pa.. assignor to 
Heppenstall Company, Pittsburgh, Pa., a corpo 
ration of Pennsylvania, 

Application September 9, 1949, Seria No. 114,761 
(C. 294-106) 8 Claims. 

1. 
This invention relates to lifting tongs of the 

type commonly used to lift and transfer mate 
rial, such as coils of steel strip, ingots, etc., from 
place to place in a mill. 
Tongs of this type generally include a pair of 

load-grappling, shoe-bearing arms carried by a 
toggle, or the like, the arrangement being Such 
that, when the toggle is lifted, the shoes move 
towards each other to grip and lift the load and, 
when the load is deposited, the shoes spread 
apart to release it. To hold the arms in Such a 
spread position, a number of tongs are provid 
led with latching mechanism, such as the mech 
anism disclosed in my United States Patent 
1839,389, that locks the gripper arms open and 
permits the tongs to be lifted free of the load, 
and in addition, holds the arms in their Spread 
apart position as the tongs are lowered into a 
load-gripping position, 
A number of these tongs, however, are not as 

Satisfactory as could be desired either due to 
structural Weaknesses which result in breakage, 
or because, under certain conditions, they grip 
the load imperfectly. To assure a solid, Secure 
gripping of the load by the shoes of the tongs, 
it is desirable to mount the shoe arms in Such a 
way that any lifting force on the tongs, whether 
it is vertically upward or at an angle to the ver 
tical, exerts an equal force on both of the shoe 
arms and, thus, coordinates the movement of 
the arms to Ward each other into load-gripping 
position. Although. Such co-ordinated movement 
has been attempted, nevertheless the mechanism 
used for effecting it has not been sufficiently 
strong to sustain any substantial load. Conse 
quently, considerable breakage results, such 
breakage being particularly frequent in tongs 
Which also include the arm latching feature de 
scribed above. 

It is among the objects of the present inven 
tion to provide lifting tongs in which the move 
ment of the shoe arms is co-ordinated to assure 
a secure gripping of the load to be lifted, and, 
also, in which such co-ordination is effected by 
means capable of sustaining heavy loads. 

Further objects are to simplify and strengthen 
the construction of tongs having such co-ordinat 
ed movement and to include in the construction 
latching means for holding the shoe-arms in a 
spread-apart position. 
Although a full description of the invention 

Will be given, its substance resides in forming 
the structural members into a pair of paral 
lelograms which are connected together by a 
strong link, the linkage causing the legs of the 
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2 
parallelograms to move in unison. The lower 
leg of each parallelogram carries a shoe men 
ber for gripping the load to be lifted, and each 
of these lower legs is pivotally suspended from a 
toggle which, when engaged and lifted by a crane, 
or the like, causes the lower legs to move to 
Wards each other. Thus, regardless of the di- . 
rection of the pull of the crane on the toggle, 
the force tending to move each lower leg is sub 
Stantially equal because of the linkage connect 
ing the two parallelograms of which each is a 
part. 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings of 
Which Fig. 1 is a side elevation of the tongs show 
ing their grappling arms in a spread or open 
position: Fig. 2 is a view similar to Fig. 1 show 
ing the arms in a closed, grappling position; 
Fig. 3 a left-hand end view of the tongs as 
shown in Fig. 2; Figs. 4, 5 and 6 sections taken 
on line IV-IV, V-W and VI-VI, respectively, 
of Fig. 2; and Figs. 7 and 8 rather diagrammatic 
Side elevations, these two views taken together 
being analogous to a single exploded view of 
Fig. 1 in that each view shows one of the grap 
pling arms and the functional members for sup 
porting and moving it. 

Referring to the drawings, the tongs illustrat 
ed are formed, particularly, for gripping and 
transporting coils of steel strip, such as coil , 
the coil gripping members being shoes 2 and 3 
each carried by separate grappling arms 4 and 
6. Arm 6, as shown in Fig. 3, is formed of a 
pair of horizontally extending angle members 7 
and 8 to the bottom surface of both of Which is 
integrally Secured shoe 3. Further, shoe 3 is 
positioned toward the center of arm 6 and the 
bottoms of the angles lie in a horizontal plane 
to provide a level surface on which the tongs 
rest when set on a coil as shown in Figs. 1 and 

-2. Arm 4, on the other hand, is a relatively wide 
bar slidably fitted between the two angles of 
arm G, the left-hand end portion of arm 4 (Figs. 
1 and 2) being bent downwardly and loosely 
carrying, on pin 9, shoe member 2. 
Both of the shoe-carrying arms are pivotally 

carried and moved by a toggle which has pairs 
of lower and upper links 2, 3, and 4, 5, re 
Spectively, the upper links being hung at a cen 
tral point on a king pin 6 that also mounts a 
bail, or clevis, by which the tongs are lifted. 
In the preferred structure (Fig. 3), each pair of 
toggle links includes spaced front and rear mem 
bers, these being 2a, 2b, 3a, 3b and 4a, 4b, 
5d., 5b. The pivotal connection between the 
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lower toggle links and the shoe-carrying arms 
are on pins 8 and 9, pin 3 (Figs. 4 and 7) 
extending through left-hand arm 4 and being 
pivotally supported in the front 3ind rear helbers 
2a, 2b of lower link 2; while pin 9 (Figs. 6 
and 8) extends through angles 7 and 8 of arm 
6 and is mounted in members 3d, 3b of lower 
link 3, these links 3G, 3b being disposed ad 
jacent to and exteriorly of angles 7 and 8. 

Further, lower links 2 and 3 are pivotally con 
nected at points above pins 8 and 9 to another 
horizontal bar 2. Bar 2, also, is formed of 
spaced front and rear bar members 2d, 2 b that 
extend adjacent to the front and rear members 
of lower links 2 and 3 of the toggle, these bar 
members being disposed exteriorly of link 2 at 
their left-hand ends (Fig. 3), and interiorly of 
link 3 at their right-hand ends (Fig. 6). The 
connections of links 2 and 3 to bar members 2 a. 
and 2 b are made by pins 22, 23, pin 22 (Fig. 4) 
being mounted at its ends in the front and rear 
members of horizontal bar 2 and extending 
transversely through front, and rear members 2d., 
2b of link 2. Similarly, at the right-hand end 

of the tongs, pin 23 (Fig. 6) is carried at its ends 
in the front arid rear members of bar 2 and 
extends through front and rear members 3a, 3b 
of link 3. 
With the connections described so far, it will be 

apparent that any upward moveinent of the tog- : 
gle by a pull exerted cn bail would act to pivot 
lower links 2 and 3 on their pins 22 and 23, 
and, since the outer ends of these links are con 
nected to arms 4 and 6, also, would move these 
arms toward each other. In effect, pins 22 and 
23 act as fulcrum points, about which links 2 and 
3 pivot, to produce the arm movement. It will 
be appreciated, however, that links 2 and 3 
Support only the outer ends of airns 4 and 6. To 
Support the inner ends of each of these arms, 
short, vertically-inclined links 26 and 2 are pro 
vided, link 23 being formed of front and rear 
members 26a, 26b (Fig. 5) that, at their lower 
ends, bracket the inner end of arm 4 and are 
pivotally connected theretc. by a transverse pivot 
pin. 23. Near their upper ends link members 26a, 
26b extend interiorly of and adjacent to bar 
members 2d., 2 b, and are pivoted to these bar 
members on another pivot pin. 29. 
Tink 2, which supports the left-hand end of 

Shoe-carrying arm 6, also is formed of front and 
rear link members 2:a, 27b (Fig. 3), these men 
bers extending at their upper ends adjacent to 
and outwardly of bar 2, and, at their lower ends 
adjacent to and outwardly of angles and 8 of 
arm 6. Further, at its upper end, link 2 is 
not linted on pin 22 to form a pivotal connection 
between link 2 and bar 2 . At its lower end, 
link 2 is pivotaly connected to arm 6 by means 
of short stuids 32a, 32b. 
From the above, it now should be noted that - - - 

the outer and inner ends of both horizontal arms 
are connected to horizontal bar 2A in such a man 
ner that a pair of parallelograms are formed, 
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these parallelograms being indicated by the dot t 
and dash lines of Figs. 7 and 8. As there seen, 
the left-hand parallelogram (Fig. 7) is formed of 
arm 4, bar 23, link 23 and the portion of toggle 
link 2 that lies between fulcrum pin 22 and pin 
8, this portion being designated by the letter to 
"A." Similarly, the right-hand parallelogram 
(Fig. 8) is formed of arm 6, bar 2, link 2 and 
a portion B of link 3. Of course, to form paral 
lelograms it is necessary that the opposite legs be 

; parallelograms. 

4. 
disposing all of the upper as Well as the lower, 
pivotal axes of the members of both parallelo 
grams on the same horizontal planes. 

Consequently, when there is a direct upward 
pull on the parallelograms, exerted by a pull On 
bail , the lower legs of the parallelograms, 
which are arms 4 and 6, move toward each other 
in horizontal directions and, eventually, close upon 
a coil placed between them. The important thing, 
however, is that, as can be noted most clearly in 
FigS. 7 and 8, each parallelogram can be SWung 
by itself, and the Swinging of either one Would 
not necessarily cause moveinent of the other. 
Therefore, even when the elements of Figs. 7 and 
8 are combined to form tongs, the result, never 
theless, is that the parallelograms can Swing inde 
pendently. As a result, although arms 3 and 8 
would move in horizontal planes, there is no guar 
antee that they would move together in the same 
horizontal plane. By way of example, if the lift 
ing force were at an angle to the vertical, as most 
often is the case when a crane is used, more force 
would be exerted on one arm to move it than 
on the other and, consequently, more movement 
Would be produced in that one arm than in the 
other. Therefore, at the instant in which the 
shoes gripped the coil, the effective gripping force 
of one shoe would be applied to the coil above or 
below the effective gripping force of the other 
Shoe. Such would result in an insecure, and un 
Safe grip and, also, in a grip that would tend to 
tilt the coil as it is raised into mid-air. 

to prevent such insecure gripping, the tongs of 
the present invention are provided with means to 

is cause an equal, horizontally-directed force to be 
applied to each shoe-arm, regardless of the direc 
tion of the pull of the crane upon the tongs, the 
particular means employed being a freely-swing 
ing connecting link 36 that ties together the two 

Preferably (Figs. 7 and 8), link 
36 ties vertically-inclined link, or leg, 25 of the 
left-hand parallelogram to portion, cr leg, B of 
the right-hand parallelogram, it being apparent 
that these two legs lie rather closely together in 
the assembled tongs. However, other parallelo 
gram legs could be tied together to accomplish 
the desired action and, also, the particular ar 
rangement of link members used to achieve the 
tie possibly could be accomplished in other ways 
than that to be described. 
In the particular arrangement shown, link 23 

is specially formed to facilitate its connection by 
being provided with outwardly projecting portion 
3. (Figs. 1 and 2). Also, portion B, which is the 
portion of lower toggle link 3 lying between pivot 
pins 23 and 9 is adapted to be interconnected by 
mounting a Somewhat triangular link 38 on pins 
23 and 9, this link having identically shaped 
front and rear members 38ct, and 33b (Fig. 6) 
disposed in a Spaced relation between the front 
and rear members of bar 2. Also, triangular link 
38 has a portion projecting toward portion 3 of 
link 26, this portion, as well as portion 3 being 
provided with openings which receive pins 4 and 
42 on which connecting link 36 is mounted. 
With the two parallelograms so tied together, 

it should now be noted that any force tending to 
move, or Swing, either one of them would be 
translated through link 36 to the other to exert 
a Substantially equal moving force on the other. 
For example, should the tongs be lifted in the 
direction of arrow C, Fig. 1, instead of in a ver 
tical direction, more force might be exerted on 
arm 6 than on arm 4, but, since any movement 

equal and parallel and this is accomplished by 7 is of arm 6 produces an opposite movement of 
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arm 4, the forces tending to move the arms to 
gether are equalized. Ehe result is that the 
arms tend to move equal distances toward each 
other to grip the load, so that, when the load is 
gripped, the effective gripping force of both arms 
is directed in the same horizontal plane. Stated 
in another Way, no matter in which direction 
the load lifting force is applied, vertically-in 
clined links 26 and 27 Swing through the Same 
arcs to maintain the arms in the same hori 
Zontal plane throughout their movement. w 
As mentioned above, the invention also con 

templates the use of latching mechanism to hold 
the shoe-arms in a spreadi-apart position, both 
to free the tongs from the load and to allow : 
the tong shoes to be placed around another load. 
Further, as Will become apparent, the intercon 
nected parallelogram arrangement already de 
scribed is of particular advantage in assisting 
the latching mechanism to hold the arms rigidly 
in their Spread-apart position. 

For a detailed disclosure of the latching mech 
anism illustrated, reference can be made to my 
United States Patent 1,839,389. Briefly, it is a 
two-part mechanism, one part being a keeper 
member 46 (Fig. 1) carried at the right-hand 
end of bar 2, and the other a sleeve 4, mounted 
on toggle link 2 of the tongs, the sleeve mount 
ing a vertically reciprocable and rotatable plung 
er 48 provided with an enlarged head portion. 
In operation, after the tongs have gripped and 
transported a load, and, when they have been 
lowered to deposit the load at the desired loca 
tion, the toggles, collapse causing plunger 48 to 
enter keeper member 46. However, as the plung 
er enters the keeper member, certain cams (not 
shown) formed interiorly of sleeve 4, effect a 
rotation of the plunger which locks the mem. 
bers together. Consequently, the tongs can be 
lifted clear of the deposited load and moved on i; 
to pick up another load. To pick up the new 
load, the tongs, with their shoe-arms spread and 
locked apart, are lowered onto the load, but, in 
Settling on the load, plunger 48 again is rotated 
So as to permit it to withdraw frem the keeper 
When the tongs again are lifted. Consequently, 
the tongs can move together upon the next lift, 
to grip the load. 
In the present tongs, the tying together of the 

parallelograms assists the latching mechanism 
in that it assures that both shoe-arms will be 
rigidly locked in their spread-apart position. 
The need for locking both arms can be more 
readily appreciated if it be assumed that the 
parallelograms were not tied together by link 
36, since, if such were the case, only arm 4 
would be locked, while arm 6 and toggle link 3 
would be relatively free to swing. Such free 
Swinging of arm 6 would defeat the purpose of 
the latch, particularly when it is desired to lower 
the tongs onto a new load with their shoe-arms 
Spread apart, Since, in that event, arm 6 could 
Swing inwardly to such a position that its shoe 
would not fit around the load. However, when 
arms 4 and 6 are tied together by link 36, the 
locking-down of arm 4 also locks arm 6 so that 
both arms are rigidly held apart. 
A further advantage of tying the two arms 

together by link 36 is that the link can be made 
Sufficiently strong to support a substantial por 
tion of the load for which the tong is designed. 
In this regard, it sometimes happens that con 
siderable load is placed upon link 36, particularly, 
When the tongs are being lifted free of a de 
posited load with their shoe-arms locked apart. 
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6 
In such case, if the coil is nearly as wide as the 
space between the fully spread-apart shoes, the 
shoes may catch or the coil, thereby causing the 
weight of the coil to be borne by the tongs and, 
particularly, by link 36. However, by using a 
sufficiently heavy and strong link, the possibility 
of breakage is practically avoided. 
From the above description it is believed that 

the manner in which the tongs pick up, trans 
port and deposit their loads should be clear, par 
ticularly, Since the general operation of these 
tongs is similar to many others now in use. 
However, the present tongs have a number of 
advantages over the others since they assure a 
perfect gripping of the load as well as improve 
the arm locking mechanism. Further, the strue 
tural arrangement is such that the tongs can be 
manufactured economically from a few parts 
and, nevertheless, be unusually strong and safe 
to use. 

According, to the provisions of the patent stat 
utes, E have explained the principle, preferred 
embodiment and mode of operation of my in 
Vention, and have illustrated and described What 
I now consider to represent its best. embodiment. 
However, I desire to have it understood that, 
within the scope of the appended claims, the 
invention may be practiced otherwise than as 
Specifically illustrated and described. 

I claim: 
1. Lifting tongs comprising a pair of grap 

pling arms each having a horizontal section, a 
horizontal bar disposed above said arms, a pair 
of load-Supporting toggle links each connected 
to one of said arms for moving the arms toward 
and away from each other, a pair of parallel ver. 
tically inclined links pivotally connecting each 
of Said arms to said bar, one of said vertically 
inclined links of each of said pairs being formed 
by the lower ends of said toggle links and said 
bar and arm-connecting links forming with said 
bar and arms a pair of parallelograms, and a link 
'Connecting together said parallelograms for ef 
fecting simultaneous movement of said grap 
pling arms. 

2. Lifting tongs comprising a pair of grappling 
arms each having a horizontal section, load 
Supporting toggle links having lower members 
pivotally connected at their lower ends one to 
each of Said arms, a horizontally disposed bar 
extending above said arms and pivotally con 
nected at Spaced points to each of said lower tog 
gle links, two tie links each pivotally connected 
at its upper end to said bar and pivotally con 
nected at their lower ends one to each of said 
grappling arms, said bar forming with each of 
Said arms parallel legs of a parallelogram whose 
other parallel legs are one of said tie links and 
the lower portion of the lower member of one of 
Said toggle links, and a link connecting together 
Said parallelograms for effecting simultaneous 
movement of said grappling arms. 

3. Iifting tongs comprising a pair of grappling 
arms each having a horizontal section, load 
Supporting toggle links having lower members 
pivotally connected at their lower ends one to 
each of said arms, a horizontally disposed bar 
extending above said arms and pivotally con 
nected at Spaced points to each of said lower 
toggle links, two tie links each pivotally con 
nected at its upper end to said bar and pivotally 
connected at their lower ends one to each of said 
grappling arms, the pivotal axes of said toggle 
links and said tie links being disposed in the same 
horizontal plane both in said bar and grappling 
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arms whereby said arms, bar, toggle and tie links 
form a pair of parallelograms, and a freely 
Swinging link connecting said parallelogram for 
effecting Simultaneous movement of Said grap 
pling arms. 

4. Lifting tongs comprising a pair of grappling 
arms each having a horizontal Section, load 
supporting toggle links having iower meinbers 
pivotally connected at their lower ends one to 
each of said arms, a horizontally disposed bar 
extending above said arms and pivotally con 
nected at spaced points to each of said lower 
toggle links, two tie links each pivotally con 
nected at its upper end to said bar and pivotally 
connected at their lower ends one to each of Said 
grapping arms, said bar forming With each of 
said arms parallel legs of a parallelogram Whose 
other parallel legs are one of said tie links and 
the lower portion of the lower member of one of 
said toggle links, a freely-swinging link connect 
ing together said parallelograms for effecting 
simultaneous movement of said grappling arms, 
and latching mechanism for locking Said arms in 
a spread-apart position. 

5. Lifting tongs comprising a pair of grappling 
arms each having a horizontal Section, load 
supporting toggle links having pivotally-con 
nected upper and lower members said lower 
members being pivotally connected at their lower 
ends one to each of said arms, a horizontally dis 
posed bar extending above Said arms and piv 
otally connected at spaced points to each of Said 
lower toggle links, two tie links each pivotally 
connected at its upper end to said bar and piv 
otally connected at their lower ends one to each 
of said grappling arms, said bar forming With 
each of said arms parallel legs of a parallelogram 
whose other parallel legs are one of Said tie links 
and the lower portion of the lower member of one 
of said toggle links, a freely-swinging link con 
necting together said parallelograms for effect 
ing simultaneous movement of Said grappling 
arms, and two-part latching mechanism for 
locking one of said grappling arms in a Spread 
apart condition, one of said parts being carried 
by said bar and the other by the toggle link men 
bei connected to said. One arm. 

6. Lifting tongs comprising a pair of grappling 
arms each having a horizontal Section, load 
supporting toggle links having lower members 
pivotally connected at their lower ends one to the 
outer end of each of said arms, a horizontally 
disposed bar extending above said arms and piv 
otally connected at spaced points to each of Said 
lower toggle links, two tie links each pivotally 
connected at its upper end to said bar and piv 
otally connected at their lower ends to the inner 
end of each of said grappling arm, Said bar form 
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8 
ing with each of said arms parallel legs of a 
parallelogram whose other parallel legs are one 
of said tie links and the lower portion of the lower 
member of one of said toggle links, and a freely 
SWinging link connecting together the tie link of 
One parallelogram. With Said toggle link lower 
portion of the other parallelogram for effecting 
Simultaneous movement of Said grappling arms, 
Said Swinging link-connected members being dis 
pOSed close to One another and having projecting 
portions for mounting Said link. 

7. Lifting tongs comprising a pair of grappling 
arms each having a horizontal section, load 
Supporting toggle links having the lower member 
pivotally connected at their lower ends one to the 
Outer end of each of said arms, a horizontally 
disposed bar extending above Said arms and piv 
otally connected at Spaced points to each of said 
lower toggle links, two tie links each pivotally 
COnnected at its upper end to said bar and piv 
otally connected at their lower ends to the inner 
end of each of Said grappling arm, said bar form 
ing with each of Said arms parallel legs of a 
parallelogram whose other parallel legs are one 
of Said tie links and the lower portion of the lower 
member of one of said toggle jinks, a freely 
SWinging link connecting together the tie link of 
one parallelogram with said toggle link lower 
portions of the other parallelogram for effecting 
simultaneous movement of said grappling arms, 
said Swinging link-connected members being dis 
posed close to one another and having projecting 
portions for mounting said link, and latching 
mechanism for locking said arms in a spread 
apart position. 

8. Coil lifting tongs comprising a pair of shoe 
bearing grappling members having horizontal 
Sections, a horizontal bar disposed above Said 
arms, a pair of toggle links each connected to one 
of said arms for Swinging the arms toward and 
away from each other to grip and release said 
coil, a pair of parallel vertically-inclined links 
pivotally connecting each of said arms to said 
bar, one of said vertically-inclined links of each 
of said pairs being formed by the lower ends of 
said toggle links and said bar and arm-connect 
ing links forming with said bar and arms a pair 
of parallelograms, and a freely-SWinging link 
connecting together said parallelograms for ef 
fecting simultaneous movement of Said Shoe 
bearing arms, one of said arms having a horizon 
tal bottom surface adapted to rest Squarely On 
the top of said coil as said arms are moved into 
and out of coil-grappling positions. 

MAX R. HEPPENSTATL. 

No references cited. 

  


