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8 No. 114—MACHINE FORGING

indicated at 4 and B in the illustration. This interesting method of making
castellated nuts is used in the Collinwood shops of the L. S. & M. S. Rallway.
The only material wasted in the production of a castellated nut of this char-
acter is the slight excess of stock formed into a fin, which must be removed,
of course, in a subsequent operation.

Another interesting example of castellated nut forging in which the excess
metal is used in the formation of a washer on the nut and thus eliminates
all waste of material, is shown in Fig. 7. The construction of the tools here
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Fig. 7. Dies and Tools used for making a Combination Washer and Ouastellated '
which is produced without any Waste of Stock A

illustrated is almost identical with that shown in Figs. 4 and § wi
ception of the punches and also the utilization of a castiron bl
partly completing the construction of the gripping dies. The part ¢
ping dies which is made from cast iron is not used as a gripping z
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PLAN

Set of Dies and Tools used in a Forging Machine for
forming Eye-bolts in Two Blows
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Fig. 12.

Sequence of Operations on Ford Front Axle accomplished in
‘*National'’ 8!3-inch Forging Machine
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temperature. Then it is brought to the forging machine and placed in
the lower impression in the gripping die shown in Fig. 18. The forg-
ing machine is then operated, and as plunger M advances, it upsets
and forces the work into the impressions in the lower gripping dies N,
forming the front axle to the shape shown at D in Figs. 12 and 16.
This completes the operations on the front axle which are handled in
the forging machine. After one end of the bar has been formed to
the desired shape, the other end of the bar is heated and passed through
the same operations. Before the front axles are passed on to the final
drop-forging operations, the burrs and fins formed in the forging
machine dies are removed.

The final forming of the front axles is done under a steam hammer
of the type shown in Fig. 19, the dies illustrated in Fig. 20 being used.
Only one end is completed at a time; this will be seen by referring to
the dies shown in Fig. 20. The axle i8 heated for a little over one-half
its length and is placed on the lower die in the steam hammer. The
operator is careful to locate the end of the bar so that the stock to
form the knuckles is in the proper position in relation to the impres-
sion in the die before the first blow is struck; then ten successive
blows are struck and the axle is removed and taken to a punch press
holding a shearing die which removes the fins. The axle is then
brought back to the steam hammer, given a final blow and laid down
to cool off in the sand.

After one end of a batch of front axles has been finished in this
manner, the other end is heated and carried through the operations
described. The axles are then again taken to the furnaces, heated and
placed in a fixture held in a punch press. where they are stretched to
the exact length—521, inches.
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in diameter, to which a rectangular block 4, 6 by 3% by 3; inch, is
welded. Block A is first cut to the required length, and bent into a
U-shape in the bulldozer. Then it is placed on the round bar as indi-
cated at B, and the two parts are put in the furnace, where they are
heated to a welding temperature. The parts are now quickly removed,
given a tap to stick them together, placed in the forging machine, and
with one blow are formed to the shape shown at C. The dies and tools
used for this operation, which are also shown in the illustration, are
of simple construction, consisting only of two gripping dies and one
plunger.
Dies and Tools for Making Locomotive Spring Bands

A lap-welding operation which is handled in a different manner from
those previously described is shown in Fig. 23. This piece, which is a
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Fig. 82. Forging Machine Dies and Tools for making a Car Float
Stanchion Foot

spring band for a steam locomotive, is made from a rectangular
wrought-iron bar 214 by 3; by 19 inches long. It is first bent into a
U-shape, as indicated by the full lines at B, in a bulldozer. After being
bent in the bulldozer, the work is again put in the furnace and heated
to the proper temperature. It is then removed from the furnace, and
by means of bending dies held in the side shear of the forging machine,
the ends are bent into the shape shown by the dotted lines a—partly
over-lapping each other. After this operation, the piece is again placed
in the furnace, heated to a welding temperature, and quickly remove
and placed between the gripping dies shown to the left. The stationary
gripping die carries two pins D, which serve as a means for supporting
the work before the dies close on it. The welding and forming opera-
tion is accomplished by plunger E, which forms the work around the
square impressions F' in the dies, and at the same tima

ends together, forming the spring band into one r
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interesting feature about this job is the fact that the excess amount
of stock formed by the overlapping ends is distributed equally along the
front side of the forging, making it 1/32 inch thicker than the original
rectangular bar, and thereby increasing its strength at this point.

Dies and Tools for Making Extension Handle for Grate Shaking Lever

An interesting example of lap-welding is illustrated in Fig. 24,
where the dies and tools used for forming an extension handle for a
grate shaking lever are illustrated. This part, as shown at A and B,
is made from two pieces—a rectangular bar of wrought-iron 214 by %
inch, which has been sheared to an angular shape on one end—and a
loop B formed from a piece of %-inch rectangular bar iron bent into a
U-shape in the dies illustrated to the left. The trimming of piece A
and the bending of piece B is carried on at the same time with special
shaped formers held to the top faces of the gripping dies. To do this,
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Fig. 28, Forging Machine Dies :l!;d :lrooll for making Locomotive Spring
ands

the operator first places a plece of rectangular stock of the required
length in the impressions in the rear member D of the stationary
gripping die; he then takes bar 4, which has been previously cut
to the required length, and places it in the impression at the front
end of the gripping die. Upon operating the machine, the moving die
advances and as it carries a plunger F, it forces bar B into the suitably
shaped impression in the stationary gripping die. At the same time
that this operation is being accomplished, the shearing plates F and G
carried in the stationary and movable gripping dies, respectively, shear
off the end of bar 4.

The welding of these two parts is accomplished in the lower impres-



























MACHINE FORGING 33

into the round stock, thus intermingling the grain of the material and
insuring a solid weld. To prevent scale from forming on the pieces to
be welded, a small jet of compressed air is made to play on them just
before and while the machine is operating.

After welding, the work is removed from the gripping dies and
placed between suitably shaped forming dies held in the side shear.
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Fig. 8. Bequence of Operations performed on the Slot End of the Main
Driver-brake Pull Rod showa at E ia Fig. 25

D MovING DIE

b

|
!
1
+ o
4 +
—-——t -
]
|
|

i

Spigngiebedudpnty e '

—
QN o s LD
/0 :———“;_F‘A ——

7/
- 1 S
[ ~————eaxeoce |
Sy EE—
Nachineru
Fig. 84. Illustrations showing 8 of Operati in the Butt-welding

of Bottom‘ Connecting-rods

The machine is then operated, forming the U-shaped end to the proper
shape, after which the piece is thrown down in the sand to cool oft.
After all the rods have been completed in this manner, the other or
straight end is placed in the furnace and the same procedure repeated.
The con ottom connecting-rods are shown at F. To prove that
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ever, the type of tool to use depends largely on the shape to be formed
and other requirements. In all cases where hot punching or cutting is
done, high-speed self-hardening steel should be used for the working
members of the tool.

Tools for Making Engine Main and 8ide Rods in the Forging Machine

The locomotive main rod shown at A in Fig. 27 is the largest piece
of work ever handled in a forging machine in the Chicago shops of
the C. & N. W. Railway. The main rod is first roughed out under a
steam hammer and the end split before it is brought to the forging
machine shown in Fig. 26. The roughing out of the slot and the finish-
forming in the forging machine are done in one heat. In the forging
machine the work is gripped by the dies B and C, and is upset and
formed to shape by the plunger D.

Another good example of heavy forging done in the Ajax 6-inch uni-
versal forging machine is the locomotive side rod shown at A in Fig.
36. This side rod is made from square stock drawn down to the
required size under the steam hammer, and is upset and formed on
each end in the forging machine shown in Fig. 26. The gripping dies,
only one of which is shown at B in Fig. 36, are used for forming the
end C of the rod. It requires two opecrations to complete this end.
The first operation is performed in the lower groove D of the dies and
consists in rough-forming the slot with the plunger E. The work is
then placed in the upper groove F and completely formed to shape by
means of plunger (.

The other end H of the side rod is upset and formed to shape by
another set of dics—only one of which is shown at 7. The rod, which
is heated to a welding temperature, is placed in the impressions in the
gripping dies and is upset and formed to the required shape by means
of the plunger J. These two examples of machine forging illustrate
very well the adaptability of the forging machine to locomotive building.
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