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UNITED STATES PATENT OFFICE 
2,272,592 

TRANSFER MECHANISM 
Richard Lester Wilcox and Herbert L. Hoyt, Wa 
terbury, Conn., assignors to The Waterbury 
Farre Foundry and Machine Company, Wa 
terbury, Conn., a corporation of Connecticut 

Application February 12, 1941, Serial No. 378,596 
(C. 10-12) 40 Claims. 

This invention relates to transfer mechanism 
for metal working machinery or the like. It is 
particularly adapted for use with a header or up 
Setting machine or the like, having a plurality 
of dies. 
A principal object of this invention is to pro 

vide a transfer mechanism that will operate effi 
ciently at such speed as to make possible an in 
Crease of the speed of the machine with which 
it is associated and thereby increase its output, 
this being in part accomplished by minimizing 
the number and extent of the moving parts and 
their Operative relation with each other; and 
further, to so arrange the mechanism that the 
Workpiece to be transferred will be quickly and 
Securely gripped and will be quickly released 
through the action of positively actuated ele 
ments as distinguished from the conventional 
type of fingers that spring over the workpiece 
and held it entirely by spring tension, such fin 
gers acting without tendency to misalign the 
Workpiece. This, and other objects of the inven 
tion are obtained by providing an oscillating car 
rier, upon which finger tongs have independent 
relative movement and are positively actuated to 
grip and retain the workpiece during transfer 
and release at a predetermined station, which 
grip may be made variable in the extent of its 
preSSure upon the workpiece. 
Another object accomplished by this invention 

is to provide for a relative timing of the action 
of the tong fingers so that the operation of grasp 
ing or releasing the blank may be varied at either 
station or at a point therebetween and such 
Operation accomplished with either an acceler 
ated or a retarded speed. . 
Other objects of this invention, and its con 

struction and operation, will appear from the 
following description and accompanying draw 
ings. 
A preferred embodiment of the invention is 

disclosed in the drawings, but other forms and 
embodiments may be adopted to obtain the pur 
pOSes and objects of this invention equally as 
Well as the One herein shown. 
In the accompanying drawings, wherein like 

numerals of reference indicate like parts in the 
several figures; 

Figure 1 is a transverse Sectional view of a 
header, upsetting machine or the like, with this 
improved transfer mechanism aSSociated there 
with: 

Figure 2 is a fragmentary plan view thereof; 
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in section being taken generally upon line 3-3 
of Figure2; 

Figure 4 is a fragmentary plan view of the 
oscillating member and associated parts, the 
parts in section being taken generally upon line 
4-4 of Figure 3; 

Figures 5 and 6 are detailed views of the tong 
slide, tongs and associated parts; and 

Figure 7 is a view of the tong mechanism 
shown at the lower part of Figure 3 but on an 
enlarged scale. 

Referring to the drawings; the numeral ) 
designates a header frame, upsetting machine, 
or the like; a shaft journaled therein; and 
2 and 3 cams fixed thereto. 
Journaled upon the stud 4 are the levers 5 

and 6. The former has a cam roll 7 in contact 
with the cam 2 and the latter a cam roll 8 in 
contact with the can 3. 
Secured in the frame 0, in any preferred 

manner, is a die block 9, shown herein as having 
three dies therein, severally designated as 28, 2f 
and 22, the first being a cut-off die, and the other 
two are Working dies. The Workpiece is ejected 
from the die by a knockout pin 83 moved in one 
direction by a knockout rod 84 suitably mounted 
in the frame f. This die block, the means for 
holding the same in the frame, the dies them 
Selves, and the knockout mechanism, Constitute 
no part of this present invention. 
Secured to the frame, and bridging an open 

ing therein in front of the die block, is a bracket 
23, having mounted therein the rock shafts 25 
and 26. Fixed on the shaft 25 is a segment gear 
27, to which is pivotally connected the yoke 28. 
A yoke 29 is connected with the lever 5, and 
between which and the yoke 28 is a connection 
rod 30, around Which, in part, is a spring 3 be 
tWeen the collars 32. This rod 30 is threaded 
into the yoke 28, and by reason of the nuts there 
on, its length may be varied in a well known 
aller. 
Rotation of the can 2 imparts to the seg 

ment gear 27 an oscillating movement through 
the lever 5 and connection rod 30. A coil spring 
33 between a fixed part and the lever 5 holds 
the cam roll , in contact with the can 2. A 
Similar spring 82 performs the same function for 
the lever 6, cam roll 8 and cam 3. 
The shaft 26 is oscillated from the lever 6 

through the rod 34 between the yoke 35 con 
nected with the rock lever 36 on the shaft 26, and 
a yoke 3 connected with the lever 6. 
A Screw 38, Supported in the end of the lever 

Figure 3 is a detailed sectional view, the parts 55 5 and threaded in the yoke 29, provides for a 
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radial variation of the position of the stud 39. 
By reason thereof the length of the arc, through 
which the teeth of the segment gear 2 travel, is 
subject to variation and adjustment. 
Journaled in the bracket 23 is a crank shaft 

40, having a pinion 4 thereon, the teeth of 
which mesh into those of the segment gear 27. 
Upon the crank cheek of the shaft 40 is a stop 

arm 42, and fixed therein is a crank pin 43. The 
extent of rotation of the crank shaft is deter 
mined by the contact of the stop arm 42 with the 
lugs 44 upon the lower end of the stop plates 
45. These stop plates are adjustably movable in 
the bracket 23 by means of the adjusting screws 
46 in a well known manner and are positioned 
upon opposite sides of the center of the shaft 49 
and substantially equally distant therefrom. 
The compensating spring 3 accommodates the 

movement of the segment gear 2 as the limit 
of movement of the crank shaft is determined 
by the stop arms 42 and stop lugs 44. 
Adjustably mounted on the face of bracket 23 

is a plate 47 having an intermeshing tongue 48 
and groove connection therewith, a Screw 49 
providing for relative movement of the plate. 

Adjustably mounted on the face of plate 4 
is a bearing plate 50, having a tongue 5 and 
groove connection therewith. Relative movement 
of the bearing plate 50 upon the plate 47 is ob 
tained by the action of the adjustment screw 53. 
Both the plates 47 and 50 are secured rigidly 
to the bracket 23 by the screws 52 which paSS 
through holes sufficiently enlarged to provide 
for the maximum movement of the plates. By 
this adjustment of the plates both a vertical 
and a horizontal adjustment on the bracket 23 
is obtained, and in their adjusted positions both 
are secured against movement by the screWS 52. 
The numeral 54 designates a swivel or rockable 

head. A shaft 55 thereon is journaled in the 
plate 50. On this swivel head is a slide block 
79, within which a transfer slide 56 is movable 
and held against disengagement therefrom by 
the cap 8. The screws 80 secure both the cap 
8 to the slide block and the latter to the SWivel 
head. The transfer slide 56 is reciprocated 
through rotation of the crank shaft 40, and an 
oscillating movement is imparted to the SWivel 
head 54. The extent of this oscillating move 
ment is variably determined by the engagement 
of the stop arm 42 and lugs 44 in the manner 
above described. 
In the swivel head 54 is a tong slide 58, hav 

ing thereon two blocks 59 and 60 spaced from 
each other, the latter having a pointed end with is 
converging cam faces 6t. This slide acquires 
a reciprocatory motion within the swivel head 54 
through the rock lever 62 fixed on the shaft 26, 
and having a ball end 63 in the open Space be 
tween the blocks 59 and 60, and in engagement 
with both, substantially as shown in Figure 5. 
Slide 58 has an independent movement in the 
swivel head 54 derived from the cam 3, lever 
A 6, rod 34, rock lever 36, shaft 26 and rock arm 
62. In the transfer slide 56 is a pin 64, which 
carries the tongs, comprising in part tong jaWS 
65, to which are secured the gripping fingers 66, 
recessed or otherwise formed at their lower ends 
to accommodate a workpiece 67 engaged there 
by. While the fingers 66 are herein shown as 
secured to the tong jaws, obviously they may be 
integral if desired. These tongs operate in much 
the same manner as a pair of ordinary Shears. 
The rear end of the tong jaws is upon that Side 
of the pin 64 opposite the finger 66 thereon. In 
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2,272,592 
the tail of each of these tong jaWS is a stud 68 
carrying a cam roll 69. As the slide 58 moves 
endwise in the swivel head toward the tongs, the 
cam faces 6 are projected between the can 
rolls G3 (Fig. 6) and separate the fingers 66. The 
tong jaws and the fingers 66 are moved to their 
closed positions by a wire spring 70 or the like, 
which encircles the hub of the tongs and bears 
against the pin 7 f, fixed in the tong tails. To 
provide a long bearing for the jaws 65 one tong 
is journaled for substantially its entire length 
upon the pin 64 and the other tong is journaled 
upon the hub of the first tong (Fig. 3). Thus 
both tongs are provided with relatively long 
bearings. The tongs and the coil Spring 70 are 
held against axial movement on the pin 64 by 
a washer 72 secured to the pin by a screw 73 or 
the like. The proper relative position of the 
fingers is determined by the set screws 5 which 
abut against a stud 74 when the fingers 66 are 
closed. Each tong jaw has a lug 6 which 
limits the extent of the opening of the fingers 
66 by its engagement with a stop face 77 upon 
the other tong jaW. 
On the swivel head 54 is a fixed plate 18 that 

is engaged by the end of the roll studs 68 to 
prevent the fingers 66 from moving toward the 
face of the dies to cause binding as a Workpiece 
is pushed through the fingers 66 into the head 
ing dies. 
As the rod 34 is threaded into both yokes 35 

and 37 means are thus provided to change the 
distance between the levers 6 and 36 and there 
by vary the relative position of the slide 58. 
In operation the fingers 66 close onto a work 

piece 67 as it is being ejected from the first die 
(2f ). This is accomplished by timing the cam 
{3 so that the slide 58 is raised and with it the 
cam plate 60, thus withdrawing the cam faces 6 
either in whole or in part from between the cam 
rolls 69, allowing the tong fingers 66, through 
the coil spring 70, to close onto the Workpiece. 
Then, through the timing of cam 2, the tong 
jaws, with the workpiece in the fingers 66, are 
oscillated from the position wherein the work 
piece is in register with the first die to a position 
wherein the workpiece is in register With the 
opening in the second die (22) with the fingers 
65 still in their closed position, substantially as 
shown by broken lines in Figure 1. As the punch 
carried by the gate advances and pushes the 
workpiece out of the fingers 66 and into the 
Second die, the beveled cam faces 6 are pro 
jected between the cam rolls 69. The tong jaWS 
are thus separated and the finger's 66 open in 
time to clear the advancing punch which will 
in part pass between the open fingers while the 
crank shaft 40 is at rest. The fingers are closed 
by the Spring 79, but this closing is controlled 
by the positively actuated cam mechanism, 
which predetermines both the time and extent 
of Such closing. This results from the fact that 
the rolls 69 are in contact with the cam faces 
6, and the extent of the closing of the fingers 
depends upon the extent of withdrawal of the 
cam. In Figure 6 the fingers are illustrated as 
fully opened. As the cam is withdrawn the 
fingers close gradually as the rolls 69, under the 
action of the coil spring 70, ride against the cam 
faces 6, until the cam is entirely withdrawn. 
Thus the extent of movement of the cam and the 
tinning thereof controls both the extent and time 
of closing of the fingers. The only parts that re 
quire quick operation are those connected with 
the opening of the fingers. These are relatively 
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light parts. Therefore, the timing for the re 
turn oscillation of the fingers 66 to the first die 
is greatly lengthened, as during the return of 
fingers 66 they are in their open position (Fig. 6) 
until about to receive another workpiece as it is 
ejected from the first die. It is possible, there 
fore, for the punch cooperating with the first 
die to be at its extreme forward position ad 
jacent to the face of the die or just beginning to 
return, at the time the fingers, then open, Will 
straddle the punch and be in a position to close 
immediately the punch starts to return. Thus 
it is possible to transfer very short work as well 
as long work within the range of the machine. 
The foregoing description is directed Solely 

toward the construction illustrated, and it is 
to be understood that the privilege of resorting 
to all mechanical changes to which the device is 
suitable is reserved, the invention being defined 
and limited only by the scope of the appended 
claims. 
What is claimed is: 
1. In a transfer mechanisin; an OScillating 

member for transferring a workpiece from one Sta 
tion to another; tongs pivotally mounted between 
the ends thereof about a cominon center and 
carried by the oscillating member; and means 
associated with the oscillating member moW 
able therewith and relatively thereto, that enter 
the space between the tail portions of the tongs 
and separate the tongs. 

2. In a transfer mechanism, plural Working 
tools; an oscillating member movable about a 
center between said tools; tongs carried thereby 
for transferring a workpiece from one tool to an 
other tool; and means independently and posi 
tively movable in opposite directions upon the 
oscillating member for separating the tongs. 

3. In a mechanism for transferring a Work 
piece from one station to another; an oscillating 
member; a reciprocating member slidable on the 
oscillating member; tongs pivotally mounted On 
the reciprocating member about a common cen 
ter; and means on the reciprocating member 
movable into and out of engagement with the 
tongs for separating the gripping ends thereof. 

4. In a transfer mechanism; an oscillating 
member for transferring a Workpiece from one 
Station to another; tongs carried thereby; re 
ciprocating Ineans carried by the Oscillating 5 
member for separating the tongs; and a rock 
member journaled in a fixed part and operative 
ly connected with said reciprocating means for 
in parting positive movement thereto in opposite 
directions. 

5. In a transfer mechanism; a rockable head 
member; a carrying member thereon; tongs 
Inovably nounted upon the carrying member; 
means for moving the carrying member rela 
tively to the head member and thereby actuat 
ing the head member; and independent means 
for actuating the tongs. 

6. In a transfer mechanism; a rockable head 
member; a reciprocating carrying member there 
on; tongs movably mounted upon the carrying {: 
member; means to reciprocate the carrying 
member relatively to the head member and 
thereby actuating the head member; and in 
dependent means for actuating the tongs. 

7. In a transfer mechanism; a rockable head 
member; a carrying member slidable thereon; 
tongs movably mounted upon the carrying mem 
ber; crank actuated means for moving the car 
rying member relatively to the head member; 
and independent means for actuating the tongs. 
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8. In a transfer mechanism; a head member; 

a carrying member thereon; tongs pivotally 
mounted upon the carrying member; means for 
moving the carrying member relatively to the 
head member and whereby the latter is caused 
to Oscillate; a cam member movable with the 
Carrying member; independent means for mov 
ing the cam member relatively to the carrying 
member and thereby separating said tongs. 

9. In a transfer mechanism; a rockable head 
member; a carrying member on and having a 
reciprocatory movement in respect to the head 
member; tongs pivotally mounted upon the car 
rying member; a cam member on and having a 
reciprocatory movement in respect to the head 
member; and independent means for positively 
moving the can member into and out of the 
path of the tongs and whereby the tongs will be 
positively separated by the can member when 
traveling in one direction. 

10. In a transfer mechanism; a rockable head 
member; a carrying member on and having a 
reciprocatory movement in respect to the head 
member; tongs pivotally mounted upon the car 
rying member; a can member on and having 
a reciprocatory movement in respect to the head 
member; and independent means for positively 
moving the can member into and out of the 
path of the tongs and whereby the tongs will be 
Separated when the cam member is moved in 
one direction; and other means for closing the 
tOngs when the can member is moved in the 
other direction. 

1. In a transfer mechanism; a rockable head 
member; a carrying member on and having a 
reciprocatory movement in respect to the head 
member; tongs pivotally mounted upon the car 
rying member; a cam member on and having a 
reciprocatory movement in respect to the head 
member and independent means for positively 
moving the can member into and out of the 
path of the tongs and whereby the tongs will be 
Separated when the can member is moved in 
One direction; and spring means acting directly 

3. On the tongs for closing the tongs when the cam 
member is moved in the other direction. 

12. In a transfer mechanism; a rockable head 
member; a reciprocating carrying member there 
on tongs movable mounted upon the carrying 
member; a rock member for moving the carrying 
member relatively to the head member and actu 
ating the head member; adjustable stop mem 
bers for limiting the movement of the rock men 
ber; and independent means for actuating the 
tongs. 

13. In a transfer mechanism; a rockable head 
member; a carrying member thereon; tongs 
novably mounted upon the carrying member; 
means for moving the carrying member relatively 
to the head member; independent means for 
actuating the tongs; and means to variably time 
the means for actuating the tongs relative to 
the means for varying the movement of the car 
lying member. 

14. In a transfer mechanism; a head member; 
a carrying member thereon; tongs movably 
mounted upon the carrying member that cross 
each other at the point of support; means for 
moving the carrying member relatively to the 
head member; and independent means for actu 
atting the tongs that is projected between the 
tail ends thereof and thereby separates the 
gripping ends thereof. 

15. In a transfer mechanism; a rockable head 
member; a carrying member thereon; tongS mov 



4. 
ably mounted upon the carrying member; means 
for moving the carrying member relatively to the 
head member and to actuate the head member; 
independent cam means for separating the tongs; 
and stop means to predetermine the relative posi 
tion of the tongs and thereby predetermining the 
relative position of the tongs with respect to the 
Carrying member. 

16. In a transfer mechanism; a rockable head 
member; a reciprocating member thereon and 
operably associated therewith; tongs movably 
mounted upon the reciprocating member; a geal' 
actuated rock member; an operative connection 
between the reciprocating member and rock ninem 
ber whereby movement is transmitted to the latter 
from the former and also to the head naenbel' 
to actuate it; and means for actuating the tongs. 

17. In combination. With a header, upsetting 
machine or the like; a die block; plural dies in 
the die block; a bracket Secured to the header 
adjacent to the die block; and OScillating mech 
anism on the bracket for transferring a work 
piece from one die to another die, consisting in 
part of a head member and a slide mounted to 
reciprocate on the head member; tongs carried 
by the slide; tong separating means on the slide 
movable therewith and thereon for separating 
the tongs; and means operatively mounted in 
said bracket and having connection With the tong 
Separating means for actuating the Same, Said : 
oscillating mechanism, tongs and tong separating 
means being mounted on the bracket and as 
sembled with the header, upsetting machine or 
the like, as a unit. 

18. In a transfer mechanism; a movable part: 
a pair Of tong jaWS mounted to rotate about a 
common center upon the movable part, said tong 
jaws crossing each other at Said common center 
and having parts upon opposite sides thereof; a 
Second movable part; and means upon the second 
movable part for engaging and moving between 
that portion of the tong jaWS upon One side Cf 
said common center, and thereby separating the 
gripping ends of said tong jaws. 

19. In mechanism for transferring a Workpiece 
from one station to another station, comprising 
in part plural plates adjustable l'elatively to each 
other; an oscillating member on one of the 
plates; a carrier member movable on the oscillat 
ing member; pivotally mounted tongs. On the car 
rier member; and an independently actuated 
tong separating member on the carrying mem 
ber. 

20. In nechanism of the character described; 
a fixed plate; a carrier member nowable Oppo 
site the face thereof; pivotally mounted tong 
jaws on the carrier member, each having a part 
thereon which moves adjacent to the fixed plate 
and holds the tong jaws against movement paral 
lel with the axis of their pivot mountings. 

21. In a transfer mechanism; a carrier mem 
ber; a stud carried thereby; a pair of tong jaws 
pivotally connected therewith, each tong jaw 
having a hub thereon, the hub of one tong jaw 
being journaled on said stud and providing a 
journal on which the hub of the other tong jaw 
is journaled. 

22. In a transfer mechanism; a carrier mem 
ber; a stud carried thereby; a pair of tong jaWS 
pivotally connected therewith, each tong jaw 
having a hub thereon, the hub of one tong jaW 
being journaled on said stud and providing a 
journal on which the hub of the other tong jaw 
is journaled; a resilient member centered about 
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Sure to the tail ends of the tong jaws to move 
tha gripping ends thereof toward each other. 

23. In a transfer mechanism; a carrier nem 
ber; a stud carried thereby; a pair of tong jaws 
pivotally connected therewith, each tong jaw 
having a hub thereon, the hub of one tong jaw 
being journaled on said stud and providing a 
journal on which the hub of the other tong jaw 
is journaled; a member fixed in the carrier men 
ber between the tong jaws; and an adjustable 
member on each tong jaw which abuts against 
the fixed member and whereby one position of 
the tong jaws relative to the carrier member 
may be determined. 

24. In mechanisan having fabricating dies, a 
transfer mechanism for carrying a workpiece 
from One die to another die, comprising in part 
a carriar member, a pair of tong jaws pivotally 
Inounted thereon, an independent member pro 

{) jected between the tail portions of the tong jaws, 
whereby the gripping ends of the tong jaws are . 
noved away from each other; a plate spaced 
from the tong jaws, and means to prevent rock 
ing of the tong jaws upon their mounting as a 
Workpiece is being projected therebetween from 
a fabricating die, comprising a member connect 
ed with the tong jaws that travels in contact 
with said plate during the movement of the car 
ricer member. 

25. In mechanism for transferring a work 
piece from one station to another, having pivot 
ally Innounted gripping jaws, with tail portions 
lipOn One side of the pivot mounting, to hold a 
Workpiece during transit; and positive means 
projected into the open space between the said 
tail portions that limits the extent of the open 
ing of the gripping jaws while beween the tail 
portions, 

26. In mechanism for transferring a work 
piece from one station to another, having grip 
ping jaWS to hold a workpiece during transit; 
2nd Ileans for moving the gripping jaws as a 
unit at variable speeds during the travel thereof 
fron one station to another. 

27. In a Work transfer mechanism; a recipro 
cable first member; a second member journaled 
On a stationary part and adapted to be rocked 
by the first member when the first member is 
reciprocated; a pair of tongs pivotally mounted 
On the first member; a third member on the 
Second nienber and slidable relatively to the 
first member to move the gripping ends of the 
tong jaws, both said first member and third 
member being mounted and movable substan 
tially parallel with each other and adjacent to 
the head portion of the second member; and 
means upon a fixed part separately actuated to 
impart movement to the third member. 

23. In a work transfer mechanism; a recipro 
cable first member; a second member journaled 
on a stationary part and adapted to be rocked 
by the first member when the first member is 
reciprocated; a pair of tongs pivotally mounted 
On the first member; a third member on the 
Second linenber and slidable relative to the first 
member to separate the gripping ends of the 
tong jaws, both said first member and third 
member being mounted and movable substan 
tially parallel with each other and adjacent to 
the head portion of the second member; and 
means upon a fixed part separately actuated to 
impart movement to the third member, said 
means complising in part a rock shaft journaled 

said stud, the opposite ends of which apply pres- 5 out of the path of movement of the said mem 
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bers; and means for imparting movement to the 
rock shaft. 

29. In a work transfer mechanism in accord 
ance with claim 28 having companion rock arms, 
One being fixed on the rock shaft, an adjustable 
connection between the rock arms, and a can 
for actuating the rock arms. 

30. In a work transfer mechanism in accord 
ance with claim 28, having means for varying 
the extent of movement of the rock shaft and 
whereby the extent of the movement of the third 
member is determined. 

31. In a work transfer mechanism in accord 
ance with claim 28, having means for varying 
the extent of the relative timing of the rock 
shaft, and whereby the extent and timing of the 
third member in relation to the tong jaWS is 
determined. 

32. In a work transfer mechanism; a bracket; 
a plate adjustably mounted thereon; a bearing 
plate adjustably mounted upon said plate; a 
head member journaled in the bearing plate; a 
slide block fixed to the head member; a transfer 
slide movable in the slide block; a shaft having 
a crank thereon which is connected with the 
transfer slide, and whereby a reciprocatory 
movement is imparted to the transfer slide and 
an oscillating movement to the head member; 
tong jaws pivotally mounted on the transfer 
slide, the tail ends of the tong jaws being Spaced 
from each other and the opposite ends adapted 
to grip a workpiece; a can slide movably mount 
ed in the head member having a cam portion, 
positioned to be moved into and out of the open 
space between the tail ends of the tong jaws; 
and independently operated means positioned 
laterally to the head member for moving the 
can slide and projecting the can thereon in 
between the tail ends of the tong jaWS. 

33. In a Work transfer mechanism; a recipro 
cable first member; a second member journaled 
On a stationary part and adapted to be rocked 
thereby when the first member is reciprocated; 
means to impart reciprocatory movement to the 
first member, comprising in part a shaft, a crank 
on the shaft, a pinion on the shaft, a segment 
gear, the teeth of which mesh into those of the 
pinion; a rock member for moving the segment 
gear about its axis; and an adjustable connec 
tion between the rock member and segment 
gear, whereby the extent of movement of the 
latter may be varied and thereby vary the length 
of reciprocation of the first member; tong jaws 
mounted upon the first member; and a third 
rember on the Second member and slidable rela 
tively thereto to separate the gripping ends of 
the tong jaws. 

34. In a Work transfer mechanism; a length 
Wise reciprocable first member; a Second nem 
ber journaled on a stationary part at a point be 
tween the ends of the first member and adapted 
to be rocked thereby when the first member is 
reciprocated; tong jaws pivoted on and carried 
by the first member; a third member movably 
mounted on the Second member and Slidable rel 
atively to the first member to move the gripping 
ends of said tong jaws away from each other; ad 
justable means to limit the extent of movement 
of the gripping ends of the tong jaws; and means 
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on a fixed part and separately actuated to impart 
a sliding movement to the third member. 

35. In a work transfer mechanism; a length 
wise reciprocable first member; means to recipro 
cate the first member; adjustable means to vary 
the extent of such reciprocation; a rockable Sec 
ond member journaled on a stationary part at a 
point between the ends of the first member and 
adapted to be rocked thereby when the first 
member is reciprocated; tong jaws pivoted on 
and carried by the first member; a third mem 
ber on the second member and slidable relatively 
to the first member to move the gripping ends 
of the tong jaws away from each other; adjust 
able means to limit the extent of movement of 
the gripping ends of the tong jaws; means on a 
fixed part and separately actuated to impart a 
sliding movement to the third member; and ad 
justable means acting on the third member to 
vary the extent of movement of the third mem 
ber. 

36. In a work transfer mechanism; a cooperat 
ing pair of tong jaws operable about a common 
center and adapted to engage a Workpiece be 
tween the opposing ends thereof at one side of 
the common center, each tong jaw having a por 
tion extending beyond the common center to its 
other side; Spring means to bias the tong jaws 
relatively to each other in one direction; and 
means novable toward and away from Said con 
mon center, to be disposed between the extended 
portions of the tong jaws, to move the tong jaws 
relatively to each other in the other direction. 

37. In a work transfer mechanism, in accord 
ance with claim 36, having means to pivot the 
tong jaws and the jaw moving means for simul 
taneous rocking movement, and common means 
to reciprocate the tong jaWS and to simultane 
ously rock the tong jaws and the tong jaw mov 
ing means about Said pivot means. 

38. In mechanism for transferring a workpiece 
fron one station to another; a carrying mem 
ber; movably mounted gripping jaws thereon to 
hold a workpiece during transit; positive means 
engaging the jaws to open the same; and resilient 
means for closing the jaWS, the extent of clos 
ing and timing thereof being controlled in part 
by said positive means. 

39. In a transfer mechanism; a carrying mem 
ber; tongs mounted upon the carrying member; 
yielding means for closing the tongs; and tong 
engaging means, movably mounted on the car 
rying members for opening the tongs, that in 
part control the closing of the tongs under the 
tension of the yielding means. 

40. In a transfer mechanism; a carrying mem 
ber; tongs pivotally mounted upon the carrying 
member; a cam member on the carrying mem 
ber; means for moving the cam member on the 
carrying member into and out of the path of the 
tongs and Whereby the tongs will be separated 
when the cam member is moved in one direction; 
and other means for closing the tongs when the 
Cam member is moved in the opposite direction, 
the closing of the tongs being in part controlled 
by the cam member. 
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