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- UNITED STATES

PaTenT OFFICE.

PHILIP M. HAAS, OF YOUNGSTOWN, OHIO.

SHAFTING.

SPECIFICATION forming part of Letters Patent No. 332,076, dated December 8, 1885,

Application filed May 16, 1885, Serial No. 165,7:16.

To all whom it may concern: .

Be it known that I, PHILIP MELANCTHON
HAAs, a citizen of the United States, residing
at Youngstown, in the county of Mahoning
and State of Ohio, have invented new and use-
ful Improvements in Shafting, of which the
following is a specification.

The subject-matter of this applicationis the
product of a method of manufacture devised
by me, and fully set forth and claimed by me
in my application filed January 15, 1884, un-
der Serial No. 117,588.

For a full understanding of thé invention
herein claimed I will state that heretofore
polished shafting has been produced by lathe-
turning, grinding, and polishing round bars
or rods as developed by the ordinary longi-
tadinal rolling operations of the well-known
rolling-mill; also, by subjecting such rolling-
mill bars or rods, practically free from heat, to
numerous. successive passes, as in the well-
known process of cold-rolling ; also, by sub-
Jecting such rolling-mill bars or rods, praecti-
cally freefrom heat, to die-drawing operations,
said rods having previously been merely freed
from scale, usually by acid-pickling; also, by
subjecting such rolling-mill bars, whileslightly
softened by heat, to a well-known but peculiar
rolling operation, during which the rod or bar
is progressively rolled peripherally while ro-
tating.

The aforesaid lathe-turning, grinding, and
polishing operations are well known to pro-
duoce a fine finish; but the cost thereof is so
great that said operationshave for many years
been practically superseded by the other op-
erations referred to.

The aforesaid die-drawing operations, it is
well known, must be preceded by acid-pick-
ling, beeause always heretofore the only work-
ing to which the metal is subjected prior to
drawing is that of the usual rolling - mill,
and no iron can be delivered therefrom free
from scale. The finish thus produced upon
the shafting by die-drawing is necessarily of
an inferior character, because only a compara-
tively slight reduction in diameter can be
made, and the sarface of a rolling-mill rod
acted upon by acids, asin pickling for the re-
moval of scale, is not and cannot be so smooth
and so free from pits or checks that these lat-
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ter can be eliminated by any practicable die-
drawing operation; and, moreover, the surface
of said prior die drawn shafting is not con-
denged sufficiently to enable it to receive and
maintain a fine finish or to fairly resist rough-
ening, as from the driving of pulleys, keys,
&e.

The aforesaid cold-rolling operation upon
rolling-mill rods or bars results in a fairly
condensed metal at the surface, and inafairly
desirable external finish; but cold-rolied shaft-
ing is well known to lack uniformity, both as
to diameter and to roundness, and althoug}l it
is well known that by die-drawing shafting
can be made absolutely true in these last-
named respects, it is obviously practically
impossible to subject cold-rolled shafting to
die-drawing operations because of the extreme
density and hardness of the surface metal.

The aforesaid peculiar rolling operation In
which the rolling mill bar or rod is progress-
ively rolled peripherally by grouped rolls
while the bar is revolving affords a fair sur-
face finish; but the shafting is of necessity
more or less marked in spirat lines by the ac-
tion of the rolls, and it is liable to and does
frequently varyin diameter and in roundness,
and also in the density of the surface metal.
Shafting thus produced has as fine or a finer
finish than cold-rolled shafting, and with sur-
face metal which is condensed as much as or
more than said cold-rolled shafting, and which
is as straight and as uniform in diameter and
in roundness as prior die-drawn shafting, bubt
with a much superior external finish.

My said invention is based upon my dis-
covery that if a round rolling-mill bar be fur-
ther rolled, as by a group of rolls, in peripheral
or spiral lines at a proper heat, it will be ad-
mirably fitted for cold-die drawing—first, as
to freedom from scale, and, secondly, as to
having ifs surface metal already more or less
polished and materially condensed and hard-
ened ; and, further, that a bar so rolled,
when subjected to die-drawing operations, will
have its previous imperfections remedied and
its surface metal still further condensed to a
greater degree of hardness than would be pos-
sible by die-drawing operations as heretofore
practiced upon round bars rolled in longitudi-
nal lines, as is common in ordinary rolling-
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mills; and that by thus consecutively apply-
ing a condensing pressure to the metal in
peripheral lines by rolling, followed by a con-

densing pressure in longitudinal lines by die--

drawing, I can obtain as fine as or a finer
finish than has, as I believe, ever heretofore
been obtained; and I obtain thisat a compar-
atively low cost—much less than either lathe-
turning and grinding or by. cold-rolling.

The method of producing my improved
shafting consists in subjecting a round bar of
metal as ordinarily delivered from an ordinary
rolling-mill, and at such a heat as will mate-
rially contribute to its duectility, but with
little or no liability of further oxidation, to the
action of grouped condensing-rolls which op-
erate peripherally and progressively upon said
bar while the latter is rotating, and then, after
said bar is substantially free from heat, sub-
jecting it to a die-drawing operation.
~ In one sense this method may be said toin-
volvethreesteps, inasmuch ag forobtaining the

most economic results I in pracfice operatein -

close proximity to a round-bar rolling-mill, in
order that I may utilize so much as I need of the
heat which remains in each bar after its usual
finishing-pass. If the bars be too hot for my
peripheral or spiral rolling operation, they
are allowed to cool, and if perchance they
get too cold they are not used by me, but are
sold as ““merchant round bar-iron.”” If, how-
ever, it should be desirable for me to practice
my invention independently of iron-producing
works, the round bar-iron of commerce would
be used, in which case it must be first heated
toapropertemperature priortothe peripheral
rolling operation.

In another sense my method may be said
to involve only one mechanieal step, inas-
much as I could obtain in the market spi-
rally - rolled - shafting much of which, after
proper tests as to the density of the surface
metal, would be found suitable, and could
then besubjected to the die-drawing operation,
and in this connection it is to be understood
that the high character of the valuable surface
finish for the first time obtained by me "is
mainly due to the fact that I follow a spiral-line
partial finish with a straight-line complete
finish. In other words, the peripherally or
spirally rolled metal is surfaced in peripheral
or spiral lines, the condensing pressure being

applied thereto progressively while the bar is-

rofating, and the die-drawn metal is finished in
straight lines which are practically at right
angles to the said peripheral lines, and hence a
finer, closer finish is obtained by the dies than
would be possible with metal previously sur-
faced in straight lines; and therefore the op-
eration may be said to consist in die-drawing
shafting which has been previously surfaced
in peripheral lines,whereby the surface metal
is first worked in one direction for producing
a condensed scaleless surface, and then in a
direetion substantially at right angles to the
first for producing the perfect finish desired.
The matter of suitable temperature during
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the spiral rollin‘g operation is of" practical

- consequence, and- while it can be somewhat

varied without materially affecting the de-
sired results, and while it is difficult for me
to indicate the precise temperature best suited
for my purposes, skilled iron-workers will be
readily guided when I state that I obtain the
best results with the metal at a ‘‘cherry-red’’

.| heat, so that as the bar revolves and the

grouped rolls act thereon. in spiral lines.the

surface metal will be condensed, well smoothed, .

and roughly polished, and also ‘be thereafter

so far free from heat as to render oxidation

8o

practically impossible during, or at least im- -

mediately after, the operation.

The die-drawing operation may immediately -
succeed the spiral-rolling operation with fair .

results, because the surface of the metal by that

35

time should besofar free from heat astonotma- -

terially affect its duetility; but I prefer that it
be cold erongh to be safely manipulated with

the naked hand. The extent of reduction by -

the peripheral rolling operation from the roll-

“ing-mill bar can of course be somewhat varied;

but T obtain good rvesults by a reduction of
about one thirty-second of an inch in diame-
ter,and in die-drawing I get desirable results
by a reduction from the peripherally-rolled
bar of about one sixty - fourth of an inch,
although this also may be somewhat varied
without materially affecting the results.

Shafting produced by my method constitutes
what is widely recognized .as an improved
article of manufacture, which can readily be
distinguished from any shafting heretofore
known in the market. '

As compared with prior turned and ‘pol-
ished shafting, mine has surface metal much
harder and more thoroughly condensed than
the inner portion. It also -differs in -color
therefrom, mine being blue, and said prior
shafting heing bright, or so-called ‘‘white;”’
and,moreover, the fact that my shafting is die-
drawn is so clearly indicated by the appear-
ance of the surface that no doubts thereon
could oceur.

As compared with the prior die-drawn
shafting produced from rolling-mill bars with-
out spiral rolling, my shafting differs there-
from in being free from pits, checks, or scars,
and in having a much harder surface, it being
well known that a single drawing operation
can only condense the metal to a certain de-
gree, and that such a condensed condition
cannot be increased by a second drawing, be-
cause intermediate annealing is necessary, and
that inevitably involves more scale, more
pickling, and arepetition of the original checks
and scars common to this class of shafting.

As compared with the prior spiral-rolled
shafting, mine differs therefrom in having a
more thoroughly condensed surface, in being
uniform in roundness and diameter, and in
being free from the spiraling roll-marks well
known to be common tothis variety of shafting.

Mechanical means for carrying out my in-
vention are fully illustrated in the accompa-
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nying drawings, and they are preferred by me
for obtaining the best results, because they
have been thoroughly tested and embody cer-
tain novel features devised by me.

Referring to said drawings, Figures1 and 2
respectively illustrate in vertical section and
in elevation apparatus for peripherally rolling
and for die-drawing shafting in accordance
with my invention, and Fig. 3 shows so much
of the die-drawing apparatus as illustrates the
operation of entering the bar in the die as an
initial step in the drawing operation. Fig.4
represents a piece of shafting.

In Fig. 1, tapered rolls ¢ are shown grouped
together in a well-known manner to sarround
a bar of metal and afford a central tapering
pass for longitudinally receiving a round bar
of metal, and provided with means for adjust-
ably forcing said rolls inwardly according to
requirements in each case, so that when in op-
eration they will peripherally roll the surface
of the bar and cause it to be moved forwardly,
and thereby condense itssurfaceinspiral lines,
and deliveritina partially-polished condition,
wholly free fromscale. Fora further descrip-
tion of these rolls, if need be, reference may
be had to my Letters Patent granted upon my
application. filed April 14, 1883, Serial No.
91,715; but it is to be understood that other
well - known organizations for peripherally
rolling a rod or bar progressively may be em-
ployed with more or less desirable resulis with-
out departure from my present invention.

In the die-drawing machine shown in Fig.
2 there is a metallic frame or trough, b, which
is V-shaped in cross-section. Upon and in
said trough or frame asliding head, f, isfitted,
which at its front lower end has a face,c, which

serves as an abutment for a rod or bar during
,the initial thrust thereof into and slightly
through the solid drawing-die e, which for that
partof the operation is placed againstthe sta-
tionary vertical abutment d, located near the
rear end of the frame or trough. After the
rod or bar has thus-been entered into the die
e, both are then moved so that the die will
abutagainst the vertical standard g, and sothat
the protruding end of the rod or bar will so
project beyond said standard that it can be
securely grasped by the dogs h, which are
mounted upon the sliding head f, this latter,
in a manner well known, being coupled by
chains to a revolving dram, to which power is
applied through a suitable train of gearing.

For a further description of this particular
machine, if need be, reference may be had to
my Letters Patent granted upon my applica-
tion filed April 20, 1883, Serial No. 92,323;
but it is to bé understood that solid die-draw-
ing machines otherwise organized may be em-
ployed without -departure” from my present
invention, _

I claim—

As an improved article of manufacture, the
within-described shafting, uniform in round-
ness and in diameter, and -having its surface
metal condensed, free. from pits, checks, and
scars, and having a bluish surface color.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

PHILIP M. HAAS.

Witnesses:
Jas. P. KENNEDY,
S. D. McKELVAY.
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