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Application filed July 21, 1928. Serial No. 652;984. 
This invention particularly pertains to a 

means and method for forging the side por 
tions of link structures and which is espe 
cially adapted for use in forming the side 

5 members of the links or reins of well drill 
jars. . . . . . . . . . 
An object of my invention is to provide a 

means whereby the bearing surfaces of a 
jar rein may be readily forged and shaped 
preparatory to machining to a finished sun'- 
face, and whereby the side portions of the 
rein may be accurately formed to size. 
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Another object is to provide a device of 
the above character which is so constructed 
as to endure and be subject to but little wear, 
and which embodies few parts of simple con 
struction. and arrangement. a . 
Another object is to provide a forging 

tool whereby the inner surfaces of the side 
members of a link may be formed Without 
distorting the external contour of the link 
side members. . . - 
Another object is to provide a rein 

ing tool adapted to be operated to form a 
rein by a steam hammer or the like, in which 
the metal being worked will be maintained 
in proper dimensions in cross section during 
the forming operation. . . . 
With the foregoing objects in view to 

gether with such other objects and advan 
tages as may subsequently appear, my in 
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vention resides in the parts and in the con 
struction, combination and arrangement of 
parts or their equivalents, as hereinafter de 
scribed and claimed and illustrated by Way 
of example in the accompanying drawings, 
in which- ,, . . . . ' ' ' ' , ,- 

Figure 1 is a plan view of the forging tool. 
Figure 2 is a view in longitudilal Section 

as seen on the line 2-2 of Figure 1. 
Fig. 3 is a detail in perspective illustrat 

ing the rein blank as formed, in readiness to 
be operated on by the tool. . 

Figure 4 is a detail in section of the rein 
blank as seen on the line 4-4 of Figure 3. 

Figure 5 is a detail in section, showing 
the rein as formed by means of the tool. 

Figures 6,7,8,9,10 and 11 are diagrams 
. illustrating the operation of the tool. 

50 Figure 12 is a detail in perspective illus 
trating the rein as formed by the tool. 

Figure. 13 is a detail in cross section show 
ing...the manner in which a pair of reins are 
linked together. 
Figure 14 is a 

-form 

detail in perspective of a 

supplemental mandrel adapted to be used in 
the tool. More specifically, 15. indicates a base block 
which is preferably rectangular and is 
formed on its upper face with a transverse 60 
channel 16 which opens at the sides of the 
block and is formed with a flat bottom. Wall 
17 extending throughout the width of the 
base block and which channel has oppositely 
inclined end walls 18 and 19. The upper 
faces. 20 and 21 at the end portion of the base 
block are flat and extend on a plane paral 
lel with the plane of the bottom wall 17 of 
the channel 16. The bottom wall. 17 of the 
channel is formed with a central: longitudi 
nally extending dove-tail channel 22 adapted 
to receive a dove-tail flange 23 on the under 
side of a mandrel 24, which mandrel is 
adapted to be set in the channel and secured 
to the base block by a key, 25 extending lon 

key cooperates with a transverse key or gib 
26 engaging opposite recesses 27 and 28 
formed in the sides of the channel and flange : 
opposite the key. 25 to automatically lock 
the mandrel 24 in place. The mandrel 24 is formed with projectingside flanges. 29 and 
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gitudinally between one side wall of the 
channel 22, and the dove-tail flange 23, which 

80 

30 which extend over the keys: 25 and 26. 
The upper face of the mandrel 24 extendsion 
a plane with the top faces 20 and 21 of the 
base block, and the opposite sides 31 and 32 
of the mandrel are inclined outwardly from 
the upper face thereof. to a point midway 
between the bottom wall 17, of the channel 
16 and the top face of the mandrel, thereby 
forming the mandrel with a tapered cross 
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section on its upper portion as shown in Figure 2, whereby it is adapted to be intro 
duced between the side members of a link 
or rein of ajar to be placed astride thereof. 
The sides 33 and 34 of the mandrel extend 
ing between the inclined sides 31 and 32; and 
the bottom' wall 17 of the channel are con 
caye throughout the length of the mandrel, 
being curved on a radius' struck from a cen ter on a line extending midway of the depth 
of the channel 16, which radius corresponds 
in length to one-half the diameter of the jar. 
Mounted on the channel 16 and bearing 

on the bottom wall 17 is a pair of slide 
blocks 35 and 36 spaced from the opposite 
sides of the mandrel 24, which slide blbeks 
are formed with their upper faces extending 
on the plane of the top faces: 20 and 21 of 
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the base block, and have their inner side faces, concave throughout their lengths and 
height, which faces are curved on a radius 
struck from a center located on a line ex 
tending midway between the bottom of the 
channel and the top of the side blocks which 
radius is of a length equal to one-half the 
diameter of the jar. Extending longitudi 
nally through the slide blocks 35 and 36 are 
rods 37 and 38 which project beyond the end 
faces of the slide blocks, which end faces 
extend flush with the side faces of the base 
block. The ends of the rod 37 connect with 
a pair of horizontally extending bai's 39 and 
40, the outer ends of which connect with a 
cross head 41, spaced from One end of the 
base block, and the rod 38 connects with a 
pair of horizontally extending bai's 42 and 
43, connecting with a cross head 44 spaced 
from the other end of the base bioch. Coiled 
springs 45 and 46 bear between the ends of 
the base block and the ci'oss heads 4; and 44 
and act to normally maintain the side 
blocks 35 and 36 in retracted position. The 
springs 45 and 46 are Wound around bolts 47 
and 48 screwed into the ends of the base block 
and which bolts slidably extend through the 
cross heads 41 and 44 and have nuts 49 and 
50 screwed in their outer ends which serve 
to limit, the outward movement of the cross 
heads 41 and 44 and thereby limit the re 
tractive movement of the slide blocks 35 and 

The slide blocks 35. and 36 are formed 
with vertically extending rear wallis 51 and 
52 which are arranged so that when the slide 
blocks are moved into their retracted posi 
tion the lower rear corners of the slide biocks 
will be disposed at the juncture of the in 
clined walls 18 and 19 of the channel 16 
with the bottom wall 17 of the channel, as 
shown in Figure 2. 

Disposed in the Spaces between the back 
walls of the slide blocks 35 and 36 are wedge 
blocks 53 and 54 having inclined faces 55 
and 56 which slidably seat on the inclined 
walls 18 and 19, and which have vertical 
front faces 57, and 58 which slidably bear 
against the Outer vertical faces 51 and 52 
of the slide blocks. The Wedge blocks are 
normally disposed with their upper faces 
projecting above the top faces. 20 and 21 of 
the base block and with their lower edges 
spaced from the bottom wall 17 of the chan 
nel, as particularly shown in Figure 2, so 
that the wedge blocks may be moved down 
Wardly to a position so that their top faces 
will extend flush with the top faces of the 
base block, the wedge blocks serving as a 
means for advancing the slide blocks in op 
position to the springs 47 
later described. 
The mandrel 24, slide blocks. 35 and 36, 

and 48, as will be 

and Wedge blocks 53 and 54, correspond in 
length to the width of the base block so 
that their ends will extend flush with the 

side member's 
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sides of the base biock, as shown in Figure 
1; and the bars 39, 40, 42 and 43 extend in 
slidable contact with the said faces of the 
base block, thereby serving to hold the slide 
blocks and wedge blocks against longitu 
dinal movement on the base block. 
The rein Ol' link to be operated on by the 

tool is illustrated in Figures 3 and 4, which 
show a rein as blanked in readiness to be 
Operated on by the tool, which blanked rein 
comprises a cylindrical bar of metal having 
a major portion of its length formed with 
flat faces a and b on opposite sides thereof, 
Which are continued into a cylindricai 
shank portion c of the bar, as shown in Fig 
lure 3. 
shank 6 is shaped to form the head portion 
d of the jar, which head portion is tapered 
from the faces a and b and terminates in a 
rounded ende, which extends transversely of the bar. Alongitudinally extending slot 
f is formed in the flanged portion of the bar, 
as by plinching, which slot has parallel side 
Walls f and i forming the inner faces of the 

; and , constituting the link 
Portion of the rein, which side portions have 
an Outside curvature formed in continuation 
of the shank portion 6. The rein blank is 
thus formed with a uniform transverse di 
ameter between the outer end of the shanke 
and the head, and is formed of decreased 
thickness between the faces a, and b. 

In carrying out my invention the concave 
faces 33 and 34 on the mandrel and the con 
cave faces on the slide blocks 35 and 36 are 
formed with curvatures Corresponding to 
the curved periphery of the link blank and 
the mandrel 24 is formed of a width be 
tween the upper end of the concave faces 33 
and 84 at the juncture of the inclined faces. 

and 82, Substantially corresponding to 
the width of the slot fifi the link blank, the 
depth of the slot 16 and the height of the 
landrel and slide blocks corresponding in 
distance to the thickness of the link bank 
between the flat faces a and 5. 
The Primary purpose of the invention is 

to provide a means for forging the side 
embers i and of the blank, so as to form 

the inner faces 7 and thereof. convex on 
Cltivatures corresponding to the outside cur 
Vature of the blank, as indicated at Z and in Figure 5. 
In the operation of the invention the rein 

blank, previously heated to a suitable degree 
of Softness, is initially positioned to extend 
transversely of the base block 15 with the 
tapered portion of the mandrel 24 extend 
ing into the slot f. When thus positioned 
the inside faces, and of the rein side por. 
tions i and Will extend vertically from the 
point of inclination of the inclined and con 
cave faces of the mandrel, as shown in Fig 
tle. 2. The upper face a of the rein blank 
Will then be disposed on a plane above the 

The end of the bar opposite the 
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plane of the top faces of the wedge blocks 
53 and 54. ... . A steam hammer or the like is employed 

10 
to drive the link blank into the space be 

for effecting the forging operation; the tool 
being positioned beneath the hammer head, 
which hammer head has a flat under face 
and substantially conforms in outline to the 
margin of the base block 15. When the link 
blank is positioned on the tool, as shown in 
Figure 2, the hammer head is dropped so as 
tween the mandrel and the slide blocks, and also drive the wedge blocks downwardly to 
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the link blank, so as to 

their lowermost position on the inclined 
faces of the base block channel. The upper 
face a of the link blank in projecting above the upper face of the wedge blocks will ini 
tially receive the blow of the hammer which 
will drive the link blank downwardly on 
opposite sides of the mandrel; the link 
blank moving well into the space between 
the slide blocks before the hammer strikes the wedge blocks. The relative positions of 
the link blank and the parts of the tool at 
this moment, is illustrated in Figure 6. On 
initial downward movement of the link 
blank, the curved faces of the mandrel will 
operate to slightly curve the lower portions 
of the inside faces h and i of the side mem 
bers i and k. Continued movement of the 
hammer will cause it to impact on the wedge 
blocks and move the latter downward and 
thereby cause the slide blocks to advance 
with the continued downward movement of position the parts 
as shown in Figure 7; the bottom face t of 
the link blank then bearing on the flat face 
17 of the base block and the outer curved faces of the side members bearing against 
the curved faces of the slide blocks. The lower portion of the inner faces hand i of 
the side members i and k will then be curved as shown in Figure 7. In this operation a 
ortion of the metal of the link blank is dis placed but is caused to manually run into 

the length of the blank. On lifting the 
hammer head, the springs 45 and 46 will re 
tract the slide blocks 35 and 36 and thereby 
restore the wedge blocks to their elevated po sition, as shown in Figure 8. The link blank 
is then lifted from its position on the tool, 
and after being inverted is replaced astride 
the mandrel as shown in Figure 9; whereup 
on the hammer is again operated so as to 
drive the link blank and the wedge blocks downwardly into the Eig shown in Fig 
ure 10, thereby rounding the other half of the flat faces h. and i. On again retracting 
the hammer head the slide blocks will be 
withdrawn out of contact with the side faces 
of the link blank, as shown in Figure 11, 
whereupon the blank may be removed 
The side members i and k of the link por 

tion of the blank will then be formed with 

each side thereof. 

the convex faces l and m as shown in 
Figure. 5. 
The link blank may be length with the slot therein of greater 

length, than the width of the tool, in which 
event the blank is worked from one end of 
the machine to the other by advancing the blank step by step after each operation on 

. . It may be necessary in 
order to form the 
be reworked in the tool. 

of any desired 

blank true that the blank 
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. After the side members i and have been given the proper formation, the socket and 
head Portions of the link may be formed as 
desired. . . . . . . . . 80 
The faces a. and b of the blank may be 

formed with longitudinal concave depres 
sions: n, extending between the head d and 
the end of the slot, f, as shown in Figure 12, by means of my forging tool, by removing 
the mandrel 24 and replacing it with a man. 
drel 60, such as showi in Figure 14, which 
mandrel has a convex 
ed to project above the bottom wall 27 of 
the base block so that on inserting the flat 
tened end portion of the blank in the tool 
and deliyering a blow thereon, the channel 

will be formed in the blank by the 
mandrel 60. - - 

While I have herein described a specific 
embodiment of my invention and the par 

85 

head portion 61 adapt 
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ticula application thereof, I do not limit 
myself to the exact details of construction 
and arrangement shown, but may employ 
such changes and modifications as come with 
in the scope of the appended claims. 
I claim 
1. A tool for forming the side members 

of a link, comprising a base block formed 
With a transverse channel having inclined 
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end Walls, a forming mandrel carried on 
Said base block within the channel, a pair 
of slide blocks arranged between the man. 
drel and the inclined Walls of the channel, Wedge blocks, interposed between the slide 
blocks and the inclined walls normally pro jecting above the upper face of the base 
block, and adapted on being driven down 
Wardly to advance the slide blocks, cross 
heads at the end of the base block, bars connecting the cross heads to the slide 
heads operable to retract the slide blocks. 

2. In a tool for forming the side mem 
bers of a link the combination of a base 

I5 

blocks, and springs bearing on said cross 
20 

block formed with a transverse channel 
having fixed inclined end walls, a forming 
mandrel carried on said base block within 
the channel, a sliding block resiliently se 
cured to each of said end walls, and a Wedge 
shaped member between each of said slid. 
ing blocks and its corresponding end wall 
for forcing Said sliding block towards said 
mandrel. . . . . 30: 
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each other against 
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4. 
3. A forging tool for forming the side 

members of links, comprising a base block 
formed with a channel having a flat bot 
tom wall and inclined end walls, a forming 
mandrel projecting upwardly from the 
bottom of said channel, a pair of slide 
blocks arranged on the opposite sides of 

- the mandrel and slidably bearing on the 
bottom wall of the channel, spring means 
for normally maintaining said slide blocks 
in a retracted position against the end walls 
of the channel, and a pair of wedge blocks 
seating on the inclined end walls of the 
channel adapted on being driven down 
wardly to advance said side blocks toward 
link. - . - 

4. A tool for forming the side member's 
of a link comprising a base block formed 
with a transverse channel having inclined 
end walls, a forming mandrel carried on 
said base block within the channel, a pair' 
of slide blocks arranged between the man 
drel and the inclined walls of the channel, wedge blocks interposed between the slide 

the opposite sides of a 
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blocks and the inclined walls normally pro 
jecting above the upper face of the base 
block and adapted on being driven down 
Wardly to advance the slide blocks, cross 
heads at the end of the base block and bars 
connecting the cross heads to the slide 
blocks. 

5. A tool for forming the side members 
of a link comprising a base block formed 
with a transverse channel having inclined 
end walls, a forming mandrel carried on 
said base block within the channel, a pair 
of slide blocks arranged between the man 
drel and the inclined walls of the channel, 
wedge blocks interposed between the slide 
blocks and the inclined walls normally pro 
jecting above the upper face of the base 
block and adapted on being driven down 
wardly to advance the slide blocks, cross 
heads at the end of the base block, and bars 
connecting the cross heads to the slide 
blocks, means bearing on said cross heads 
operable to retract the slide blocks. 

RICHARD ARMOUR. 

30 

40 

4. 5 


