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The invention relates generally to metal work-
ing and it has particular relation to machinable
steel bars and a method of manufacturing such
bars.

Tt may generally be stated that it is well known
in the art of metal workii:g to provide hot rolled
steel bars of different cross-sectional shapes for
use in connection with various metal working
mechines such. for example, as automatic =crew
mechines. WIth respect to the latter type of
machine in particular, it will be understood that
as & iule. the bars used are of considerable len:gth
and are progressively fed through the machine.
It is of importance that the sectlonal dimersions
of the bar be heid to fairly close tclerances to
avald interference with the op:ration of the
machine and it Is also imporiant that the sur-
face of the bar be falrly srooth. The cost of
providing such bars for this purpose naturally
Is a very important factor and when it i3 con-
stdered that there is an enormous use of steel
bars of this general character and for the pur-
poses mentioned. any reduction in cost of manu-
facturing the bars becomes s highly important
item.

T o far as Is known, the usual practice In-
volved in manufacturing bars of the type men-
tloned reguires either cold drawing or cold roliing
of hot rolled bars produced in the steet mill
wr.rem In elther case, the hot rolled bar is
clenned of scale by treating it with & pickling
soluiton and in connectlon with the drawing
process, the bar also is coated with lime. Pickiing
of the hot rolled bar to remove the scale. and
liming if sffected, {nvolves & substantial expense
{tem. Subsequent cold rol.ing by passing the bar
repeatedly between rollers until the desired size
is obtained, requires considerable time and, there-
fore, !s likewise expensive.

Ordinarily. {n the use of either of these
processes, hot rolled pars are purchased which
have been plckled to remove the scale and if such
bars are not used within a short tims, the surface
metal begins to Tust. - :

One object ¢! the present invention Is tc pro-
vide an Improved process for nianufacturing
machinable s; ¢l bar. -uch as generally indicated,
wkhich requir>s fewer operations and less time,
wileh results in 8 siperlor product uniform and
zccurate throughaut s length, which provides s
«pooth surface, ani which in general involves
less expense. .

Arnother object of the [nvertlon is to provide

sn lmproved process such ud above fndicated !
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which will allow storage of hot rolled bars in a

manufaciuring plant without removing scale

mt;:ex;rom until immediately before finishing the
or use in automat Y

bty ic screw machines and

Other oblects of the invention wil! secome ap-
parent from the following specification and from
the claims hereinafter set forth.

For a better understanding of the invention.
reference mey be had to the accompanying draw-
ing Lilustrating generslly the manner in which
the invention i3 employed and wherein:

Figure 1 illustrates more or less diagram-
matically one step in the process embodled in
the ptesent Invention:

Fig. 2 iHustrates another step involved in such
process;

Fig. 3 Is & fragmentary view In cross-section
of the bar at one stage of its manufacture and
:s sef‘e’n substantially along the line 3--3 of Fig.

; Bn
mF:g. 4 ‘iis a similar vlilew of the bar st anciher

and as seen substantiall
44 of Fig. 1; and ¥ alone the line

Fig. 5 i3 a view of the finished bar as seen sub-
stantially along the line 5—B8 of Fig. 2.

Referring to Flg. 1, a hot-rolled bar, as it ap-
pears with the scale remaining thereon, is shhown
at |0 at the entry side of the spparatus. It will
be understood that the cross-sectional dinien-
slons of the bar i{n this conditlon are slgitis
greater than the cross-sectional! dimensions o.i'
the finished bar to be obtalned. Proceeding with
the present process, the bar 8 first passes through
2 shot blasting machine indicated at 1§ and at
tne same time 1t {5 rotated so that the scale is
subjected to forces which efficlently act to remove
the scale.

It is to be understood that this mach'ne force-
tully throws large numbers of small, hard steel
shot against the surfaces of the bar and different
machines may be used for this purpose. ‘fThe
machine 1§ is rather diagrammatically 1l'us-
trated and includes a drum i3 having 2 plura.ity
of nozzles 14 through which the shot: are directed
against the suriace of the bar.

For rotating the bar while at the same tima
supporting 1t for mo’'ement through t1ie shot
Elasting machine, pinions 16 and 16 n.ay be em-
Floyed which have hexagonal cperings (1 nt tﬁeir
cenier through which the hexagonul bar § passes
These pinions are journaled In bearing support.é
13 and 20 that are anchored on a staticnary
member (not shown}. Suitable means may h:
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provided for turning the pinions (5 and 6§ to-
gcther and thus rotating the bar, and & push rod
22 has been illustrated as the means for pushing
the bar through the pinions and drum although
if desired, rollers may he emploved for this pur.
pose and such rollers may be disposed at the inlet
and discharge side of the apparatus.

Figure 3 illustrates the bar as it is delivered to
the machine 1 and at this stage the surfaces of
the har are covered with scale, indicated general-
ly at 24. This scale, as indicated previously, re-
sults fram the hot-rolling processes employed In
the steel mill during the initial manufacture of
the bar from steel ingots. The bar, in passing
through the shot blasting machine, is freed from
this scale and an importent fealure of the pres-
ent invention is that in directing the shot force-
fully against the surfaces of the bar, numerous
very small recesses or pits are formed in the sur-

faces and the bar in this condition is shown by .

Figure 4. Such pits or recesses are very shallow,
small in width, and are closely arranged, It will
be understood that they are not regularly ar-
ranged as one pit will overlap another pit In

msny instances, but the general appearance is .

that of a pitted formation wherein the pits are
extremely numercus. small. and close together.
It will be appreciated that removal of the
scale by the shot blasting step In the process is
inexpensive and that it may be effected quickly.
Moreover. it can be readily effected at any time
and the bar. as it leaves the shot blasting ma-
chine, is ready for further use witheut delay.
Rust and scale are removed immediately before

any further steps in the process and this is dis- -

tinctly advantageous since subsequent rusting is
avoided.

The pitted bar now is passed through a die 30
having a conical entry 31 and a reducing portion
32 which acts to reduce the diameter of the bar
to that desired and to provide a very smooth
surface. An annular groove 34 is provided in the
entry 3§ and communicates with a lubricant line
35, Lubricant is conducted to the surfaces of
the bar just before it enters the reducing por-
tion 32 ard this lubricant flows over the pitted
surfaces and lodges in the pits or recesses. In
this manner, the lubricant is carried into the re-
ducing portion 32, from which it follows that dur-
ing reduction of the diameter the surfaces of the
bar eificinntly are iubricated and this is very
importan. if the reducing action is to be prac-
tical.

The bar may be jnitizlly pushed through the
die 30 by means of a pushing coilet 3T that grips
the surfaces of the bar and after the bar passes
sufficientlv bevond the discharge end of the die,
one or more additional collets or jaws devices may
be employed for drawing the bar through the
die, By using coliets at both sides of the die,
the bar may he extruded or it may be drawn or
it may be moved through the die by & combina-
tion o! drawing and extruding forces. The ad-
vanta: «. of the extruding process is that there is
less tei -lency for variation in the dismeter of the
ba: d1 < to the fact that the finished construction
is no" - blected to tensile forces althoueh usually
the u:  ion {orces requir2d do not reduce the di-
w18 heyond permiissible tolerarices,

Tv: proc:ss permits bringing hot-rolled bars
w i scaln thereon into th= manufacturing plant

J0

and the storing thereof until ready for use. As
demanded, these bars may be passed through the
apparatus shown and subjected to the process
described and may thus quickiy be conditioned
immediately before thelr use o automatic screw
machines. Pickling and liming are eliminated
and little time is required In passing one of the
bars through the shot blasting apparatus and in
removing this bar to the reducing apparatus and
reducing its dimensions to those desired. Fewer
operations are thus required in handling the bar
and the expenses of conditioning it are reduced
very substantially. This reduction in expense
necessarily Is reflected in a lower cost in screw-
threaded products produced from the bar and
when it is considered that enormous quantities of
screw threaded products are produced from bars,
the total benefit derived from this process, par-
ticularly in the way of a reduction in cost, be-
comes 4 most important item,

Although only one form of the invention has
been described and illustrated in detall, it will
be apparent to those skilled in the art that var-
fous modifications may be made without depart-
ing from the scope of the appended claims.

What is claimed 1s:

1. The method of treating steel stock to oblain
an elongated bar of accuraie and uniform cross-
sectional dimensions and ir condition to be de-
livered or fed to a metal working machine such

- a3 an automatic screw machine, which comprises
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providing an elongated bar of rolled steel slight'y
larger in cross-section than the finished bar to
be obtained. forcefully directing small solid parti-
cles against the surface of the bar to remove
scale and also to form closely related, small re-
cesses or pits In such surface adapted to retaln
a lubricant, applying fluid lubricant to the pitted
surface immedisately adjacent to a reducing die in
such manner that tihe lubricant will be held in
the pits as they enter the die, and forcing the bar
through the die with the pits retaining the lubri-
cant to reduce the sectional size of the bar to &
smaller size uniform and accurate throughout the
length of the bar and to eliminate the pits or
recesses and provide a smooth surface,

2. The mehod of treating steel stock to obtain
an elongated bar of accuraie and uniform cross-
sectional dimensions and in condition to be de-
livered or fed to a metal working machina such
as an automatic screw machine, which comprises
providing an elongated bar of rolled stes! slightly
larger in cross-section than the finished bar to
be obtained, moving the bar In the direction of

5 its length, forcefully directing small solid parti-

cles against the surfzce of the bar as it {s moved
50 as to remove scale from such surface and to
form closely related small recesses or pits in
such surface that are adapted to hold lubricant,
applying fluid lubricant to the vitted surtace dur-
ing continued movement of the bar and at a
point immediately adjacent to a reducing die in
such manner that the lubricant will be held §n
the pits as th:y ecter the dle, and forcing the
bar through toe dfe with the pits reraining the
lubricant to reduce the sections] size of the bar
to a smaller size vniforra and accurate throueh-
out the length of the bar and to eliminate the
pits or recesses and provide a smooth surface.
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