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desired length in the side shear. It is also possible, iIn some makes
of machines, to insert a cutting tool to cut off the blank before head-

ing, when the work is not greater in length than the capacity of the
machine.

There are scveral methods used in making bolts and rivets in a
regular forging machine. In Fig. 3 18 shown a diagrammatical view
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Fig. 8. Plain Type cf Bolt Forging D.es of Universal Application.
Fig. 4. BSingle-blow Rivet Dies. Fig. 5. Double-deck Three-blow Dies

of a set of forging dies which have a very wide range of application.
In this type of dies the head on the bolt is formed by rotating the
Lar between the gripping dics after each blow of the plunger. For &
souare-headed bolt, the bar is turned twice through a space of 90
¢ rees, and is generally given two or more blows in each position.
A Lexagon-head bolt usually requires at least six blows to complete one
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18 NO. 113—BOLT, NUT AND RIVET FORGING

ments. . Fig. 20 shows one of these hammer headers with the grip-

ping dies and the left-hand gripping die hanger removed; this view

also shows clearly the upsetting punch and the four forming ham-
TABLE I. PROPORTIONS OF U. 8. STANDARD AND MANUFACTURERS’

STANDARD HEXAGON AND SQUARB HEAD BOLTS AND APPROXI-
MATB AMOUNT OF BTOCK REQUIRRD TO FORM HEAD
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mers. Fig. 21 shows the same machine with one of the gripping dies
in place, but with the left-hand gripping die hanger removed. The
tools used in this machine are more clearly illustrated in Fig. 23;
the various members are denoted with the same reference letters as
used in connection with the description of the machine. For making &
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The various steps in the production of a round-head rivet by the
continuous-motion single-blow bolt and rivet machine, are clearly
illustrated in the digaram Fig. 29. At A. the feed rolls have operated -
and have fed the heated bar out against the gage stop; at B, the
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Fig. 29. Buccessive Steps in the Formation of a Round-head Rivet ia ~aciibbli .
a Bingle-blow Rivet Machine of the Continuous-motion Type o3

movable die has advanced, sheared off the end of the ba
through the shearing bushing), and carried the blank in
in the stationary die. When the blank is held rigidl
words, when the movable die has reached the end
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The feed rolls in the machine shown in Fig. 31 are made of chilled
iron castings, and are kept cool by water jackets, insuring even tem-
perature and minimum wear. They are operated from the main-shaft
of the rolls. The movements of the machine are timed so as to allow
ment as shown, adjustable for securing variations in the feeding time
of the rolls. The movements of the machine are timed so as to allow

_the gripping dies to remain open a comparatively large part of the

TABLE II. DIMENSIONS OF RIVET HEADS OF VARIOUS BHAPES
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revolution, thereby allowing more time for the stock to be fed in and
gaged, and the dies to be well flooded and cooled at the completion of
each stroke.
Examples of Continuous-motion Bolt and Rivet Work

Inasmuch as only one blow can be struck in a continuous-motion
bolt and rivet making machine, it is impossible to produce parts
which cannot be completed in one blow. Fig. 33 shows a representa-
tive group of bolts rnd rivets for which the continuous-motion ma-
chines are especially adapted. These machines will also handle a
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Stock Required for Rivet Heads

In making rivets in a continuous-motion rivet machine, the amount
of excess stock (X, Table II) required is generally obtained by trial,
but when definite shapes and proportions of rivet heads have been
decided upon, the amount of excess stock required can be calculated
approximately. The great difficulty in giving tables covering the
amount of excess stock required is that no standard for rivet heads is
universally followed, with the result that a slight difference in the
curve or height of the head changes the amount of stock necessary.
In addition to this, the scale of the furnace, depending upon whether
gas, oil or coal is used for heating, so changes the amount of stock
required that a special setting of the stop in different cases is required.
This is one of the reasons why up-to-date continuous-motion rivet
making machines are provided with stops which can be adjusted
while the machine is in motion. It is evident, therefore, that the
exact amount of stock rcquired is a question of some nicety, and it is
surprising to what extent even the scaling off in the furnace will
affect the stock required for the rivet head. What are considered in
some shops standard shapes and sizes for rivet heads are given in
Table II.
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34 is shown in Fig. 32. In this machine, however, both rams or slides
are operated directly from the source of power by a pinion and two
large gears, one gear driving each slide. The majority of manu-
facturers produce nuts from a material known as soft, mild, open-
hearth steel, which has a comparatively fine grain, and consequently,
when forged, has less tendency to crack than does wrought iron. It
can also be threaded much easier and with a smoother finish than
wrought iron, owing to the fact that great difficulty is met with in
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Fig. 86. Diagram illustrating Sequence of Operations in making Nuts in a
Hot-pressed Center-feed Nut Machine
working the latter material, because the grain opcns up, thus mak-
ing it difficult to thread. Wrought iron, however, has one point in its
favor—it can be worked at a much higher temperature than steel
without affecting its structure, and hence does not need to be handled
quite so carefully.

Operation of a Center-feed Hot-pressed Nut Machine
In operating a center-feed hot-pressed nut machine, the rectangular

bar is heated to the correct temperature for a length of four or five
feet. It is then brought to the machine and fed in from the side in
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Operation of Hot-forged Nut Machine

In order to illustrate how this hot-forged nut machine produces square nuts,
the diagrams shown in Fig. 40 are included. These views show plan and sec- -
tional elevations which illustrate the relative positions of the various dies and
tools, and the stages through which the nut passes before being ejected. In
operating this machine, rectangular bar stock heated to a length of four or five
feet is fed into the machine (sce D, Fig. 39) along the line CD. The stock is
equal in width to the diameter of the nut across the flats, and of the same
thickness as the nut. It is fed into the machine with the greatest width hori-
zontal and is located by the gage G.

(As the heated bar is fed in, a shearing tool H, operated from the bottom of
the machine, forces the heated end of the bar against the knife K and cuts off
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glves excellent results when used for nut dies. In all cases,
of course, it is necessary to harden the dies, and those made from
crucible tool steel are hardened and drawn so that they can just be
touched with the file, or in other words, the temper is drawn to a
light straw color.

The composition of vanadium steel used for dies varies. Two grades
of vanadium tool steel are recommended for forging machine dies by
the American Vanadium Co., of Pittsburg, Pa. One is composed of
carbon, 0.60 per cent; chromium, 0.80 to 1.10 per cent; manganese,
0.40 to 0.60 per cent; vanadium, not less than 0.16 per cent; silicon, not
more than 0.20 per cent.

The heat-treatment recommended for this steel 18 as follows: Heat
to 1650 degrees F. and quench in oil; then reheat to from 1425 to 1450
degrees F., and quench in water, submerging the face of the die only.

Machinery

Fig. 48. Type of Dies used in making Square Nuts in Machine of the
Type shown in Fig., 82

When this method is used, the die is drawn by the heat remaining in
the body and is thus tempered, and the life of the die increased.

The second kind of vanadium tool steel recommended has the follow-
ing analysis: Carbon, 0.65 to 0.75 per cent; manganese, 0.40 to 0.60
per cent; vanadium, not less than 0.16 per cent; silicon, not more than
0.20 per cent. The heat-treatment for this steel should be as follows:
Heat to 1525 degrees F. and quench in water with the face of the die
only submerged.

The length of life of vanadium steel dies is stated to be about six
times the life of dies made from ordinary high-carbon tool steel.

The cut-off tool ¢ is generally made from ordinary carbon tool steel,
hardened and drawn. Some attempts have been made to use high-
speed steel for this tool, but as this material is rather expensive, and
as this particular tool wears away very rapidly, a cheaper brand of
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steel is generally adopted. The plercing tool / when made from “Rex
A” high-speed steel has been found very satisfactory for hot punch-
ing. The crowning tool ¢ and wad extractor d can be made from
ordinary carbon tool steel, hardened and drawn.

In order that the tools in a center-feed hot-pressed nut machine
may work freely, it i8 necessary to provide a certain amount of
clearance, especially between the cut-off tool, crowning tool and dies.
On nuts from 14 to 2 inches in diameter (this is the size of the bolt
for which the nut is used), 1/64 inch clearance is allowed. On sizes
smaller than 14 inch, 0.010 inch clearance is allowed, whereas for
tools used in making nuts larger than 2 inches, a clearance of from
0.020 to 0.060 inch is provided. The hole formed by the junction
of the two halves of the dies is made prefectly straight, but the
plercing tool is slightly tapered—being smaller at the front end.
This enables it to withdraw more easily from the hole in the nut,
and also increases its life. It is evident, of course, that after the
hole is punched in the nut, the chilling effect of the dies (which
are kept cool by water flowing over them) tends to “freeze” the
nut onto the plercing tool, but the slight taper on the piercing tool
prevents this

There is no allowance made in the hole of the nut to provide for
shrinkage, as the holes regularly punched in nuts are made consider-
ably larger than the root diameter of the threads on the tap. The
nuts can then be more easily tapped, and the percentage of tap break-
ages Is reduced.

In Fig. 43 is shown the shape of the dies used for making square
nuts in a center-feed hot-pressed nut machine. It will te seen that
these dies are made in four pieces, and it is possible to raise or lower
the outside blocks A and B, so that new cutting edges are secured.
In addition to this the top and bottom dies ¢ and D can be reserved,
and also the two side pleces, thus giving long life for one redressing
of the dies. As a rule, this type of dies i8 made from ordinary crucible
tool steel containing from 0.90 to 1.00 per cent carbon, hardened and
drawn, and ground all over.

Dies and Tools Used in Hot-forged Nut Machines

The four hammers used in the hot-forged nut machines are made
from rectangular blocks of steel, shaped as shown in Fig. 40. The
rear, front and stationary hammers are made wider than the nut,
but of approximately the same thickness, and the front and rear
hammers are rounded on the forward corners, to facilitate the in-
sertion of the nut. The side hammer, which carries the nut into
the “box-shaped impression” formed by all four hammers, i8 of the
same width and thickness as the nut. The crowner, flatter tool and
the four hammer blocks are all made from ordinary -crucible
steel, hardened and drawn, whereas the shearing tool and piercing
punch and die are usually made from high-speed steel. The brand
of steel known as ‘“Rex A” has been found very satisfactory for this



42

(Bee notation on illustration on opposite page.)

PROPORTIONS OF U. 8. STANDARD AND MANUFACTURERS' S8TANDARD HEXAGON AND SQUARE NUTS AND SIZES

OF RECTANGULAR STOCK REQUIRED TO PRODUCE THEM.,

TABLE III

Manufacturers' Standard

United States Standard
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purpose. The tools used in the hot-forged nut machine do not wear
out nearly 80 quickly as those used in the hot-pressed type of ma-
chine, owing to the fact that there is not the same scraping action
against the surfaces of the tools.

Sizes of Rectangular Stock Used in Making Square and Hexagon Nuts

In making nuts in center-feed hot-pressed nut machines of the
types shown in Figs. 34 and 35, rectangular bar stock as shown in
Fig. 37 is used. To allow for upsetting the stock slightly and press-
ing. it into the desired shape, a rectangular bar is used which is
slightly thicker than the flnished nut, and slightly less in width than
the diameter of the nut across the flats. As explained in a previous
paragraph, in order to produce a perfectly shaped nut it is necessary
to waste a certaln amount of stock as indicated at a and b in Fig. 44.
The amount of stock wasted depends upon the size of the nut and to a
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Fig. 44. Proportions of Standard Hexagon and Square Nuts;
see Table on Opposite Page

slight extent upon the temperature at which the bar is being worked.

In producing a hexagon nut, only the front triangular corner is
rounded (owing to the drawing over of the hot metal), whereas on
a square nut, the entire front corner of the nut is rounded. A con-
siderable saving of metal can be effected by turning the bar after
each stroke of the machine, thus presenting opposite faces of the
bar to the dies, as was previously explained. This can easily be
done in making the smaller size of nuts where the bar does not
exceed 40 to 80 pounds in weight. For large nuts, instead of turn-
ing the bar, a small amount of stock is wasted, as indicated at « and
b in Fig. 44, which varies from 1/16 to 14 inch, depending upon the
size of the nut.

The hot-forged type of nut-making machine shown in Fig. 39 has
the advantage over the center-feed hot-pressed machine of not wasting
any stock. The hot-forged nut machine, however, is only suitable for
tlhe manufacture of square nuts, and is only used where this type of
nut is made in large quantities.



ACHINERY is the
leading journal in
the machine-build-

! - | ing field and meets the
| CHINERY requirements of the me-
| = : ‘ chanical engineer, super-

‘ L ! intendent, designer, tool-
Lo | maker and machinist, as
|l MONTHLY. '~ no other journal does.

| — ‘ MACHINERY is a monthly

| and deals with machine

Engineering Edition | design, tool design, ma-
12 numbers a year. ~ chine construction, shop
1000 9 x13 pages. . practice, shop systems
48 6x9 Data Sheets I and shop management.

_ |, The reading matter in°®
I MACHINERY is written by
$2.00 a Year. | practical men and edited

by mechanical men of
‘ long practical training.
1 ‘ The twelve numbers a
‘ year contain a thousand
pages of carefully selected and edited mechanical information.

Each number of MACHINERY contains a variety of articles on
machine shop practice. These articles include carefully prepared
descriptions of manufacturing methods and current mechanical
developments. Shop systems and shop management are ably
handled by the foremost writers. Every number contains the
most extensive and complete monthly record published by any
journal, or in any form, of new machinery and tools and acces-
sories for the machine shop. A special department is devoted
to ‘‘Letters on Practical Subjects,’’ to which practical mechanics
contribute their experiences. There is a department of Shop
Kinks—brief, concise little contributions which contain ideas of
value to the man in the shop or at the drafting table.

The mechanical engineer, machine designer and draftsman are
also well provided for in MACHINERY. Every number contains
articles on the theory and practice of machine design, on the
properties of materials, and on labor-saving methods and systems.
There are reviews of research work in the mechanical field,
valuable results of carefully made experiments are recorded, and
the world’s progress in every field of mechanical endeavor is
closely watched.

One of the most valuable features is the four-page monthly
Data Sheet Supplement printed on strong manila paper. These
Data Sheets contain high-grade, condensed mechanical data,
covering machine design, machine operation and kindred subjects.
They are the cream of mechanical information.


















	Blank Page



