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intended by its designer to be used to produce smalt
orders or unlimited sizes nor where frequent changes of
rolls in a days work is required.

Where such conditions as noted above prevail the old
type mill such as an ordinary bar or guide mill costing
only a fraction of the amount a continuous or semi-con.
tinuous mill would cost and capable of turning out only
a fraction of the output of these modern mills, would be
the more profitable mill to install, because it would stilt
have sufficient capacity to take care of the output required.
The overhead charge, while costing more per ton of
output’ capacity would still be much less than this same
small tonnage would cost if made on the more costly
modern equipment.

Furthermore, when the old type mill is down for any
reason such as lack of orders or changing of rolls the
overhead cost of such shutdown would be much less in
comparison.

It would seem ridiculous to install a mill with an out-
put of 250,000 pounds a turn on small sizes if the total
of your orders or requirements is only 100,000 pounds
per turn as the higher first cost and consequently higher
fixed overhead would. be prohibitive.

Costly Labor-Saving Machinery.

Another feature usually overlooked is that labor saving
machinery is not always desirable or profitable {from an
investment point of view. If the first cost of the equip-
ment necessary to be installed in order to cut down the
number of employes required to do a certain amount of
work plus the cost of upkeep, would increase your fixed
overhead charge more per ton on your required produc-
tion than the cost of hand labor per ton on this same

production, then it is obvious that hand labor should be’

used.

The only excuse that could be offered for the installa-
tion of the costly labor saving appliances under such con-
ditions would be inability to get sufficient hand labor to
do the work. Yet many installations have been made
under the guise of progress that have never returned in
profits the amount of -the interest on the investment
much less the cost of the upkeep. This of course is
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generally due to the fact that the limited tonnage required

never had justified the expenditure of the money neces- -

sary to cover the first cost of the installation.

Hand Labor.

The human machine, no matter how cold blooded this
statement may sound, requires no upkeep so far as the
employer is concerned. \When men fail to be efficient
they are replaced by younger, more efficient men, with-
out extra cost to the manufacturer. There is no over-
head to take care of except their daily wage. You are

still getting all the output you require or can make use :
of and when the roll train is idle for a few days the

daily wage ceases to be an overhead charge.

Therefore if the required output of any installation is
so small that hand labor will easily produce it within the
specified time, then it is ridiculous to install costly
machinery with its rapid and expensive depreciation to
do this work simply because it can be done quicker, when
you have no way to utilize the time saved. You only need
so much tonnage and therefore the time saved is wasted
but your overhead charges such as interest on invest-
ment, and upkeep still go on.

Old Type Mill.

For instance a bar mill that would roll all the tonnage
required in a given time when hand operated by means
of the old-fashioned hooks instead of the expensive driven
and tilting roller tables and served by the old hand
charged heating furnace instead of the costly modern con-
tinuous furnace, will produce a limited tonnage at a much
less cost per ton than this same small tonnage could be
produced on the more modern equipment.

This is the reason why in times when keen competi-

_tion exists due to scarcity of orders and lack of demand
_for any particular product, that many of the old so-called
. obsolete mills are able fo make a little money for their

owners when the bang up modern mill is eating its head
off in idleness. It therefore behooves the purchaser to
know the condition under which he must operate beisve
he can select the type of mill that will best fill his require-
ments. '

Manufacturing Steel and Iron Tubes

Youngstown Sheet and Tube Company’s Method of Manufactur-
ing Pipe Processes Used in Forming and Welding Steel Tubes—
Process of Threading, Testing and Finishing. :
By H. C. EBRIGHT.

among the products of the Youngstown Sheet &

Tube Co., and the processes used in its manufac-
ture being so varied and complicated, three separate
articles in this series will be devoted to this subject.
The first will contain a brief description of the form-
ng and welding of lap-weld and butt-weld tubes.

Tubes, or pipe, as they are commonly known in
this  country, were made as far back as 1790, when
lead was used for this purpose. This material lacked
strength and physical properties necessary for struc-
tural, conductive and mechanical purposes, however,
and éfforts were soon made to produce pipe from
stronger materials, such as brass and iron. It will

PIPE in various forms and sizes being so important

be seen that the entire history of iron and steel tubes
does not date back much farther than 100 years. The
earliest tubes were made for gun barrels by taking a
strip of wrought iron and bending it so that the edges
over-lapped, and then welding these edges by hammer-
ing with or without swages. It was not until the
year 1815 that the first tubes were made for gas pur-
poses, and these were no longer than six feet.

Looking back into the early history of the tube in-
dustry, we find that the most simple and obvious -
methods of manufacture were used. What we now -

call “lap-weld” tunbes were made by taking a flat strip
of steel of suitable thickness and width and bending
this into a tube shape until its edges were either




soldered or welded together. In 1812 the first patents
were granted covering machinery and apparatus for
carrying out this process.

Rutt-weld tubes were first made by James Russell
in 1824, Ile bent the iron skelp into eylindrical form
until the edges butted topether, and then welded 1.h.v,w
edges with & power hammer ftted with dies, The tirst
attempt to carry out the modern process of making
butt-weld pipe was made by Cornelius Whitchouse in
1825, when he used a chain beneh placed in frant of 1
furnace and arranged to pull the heated pipe through
a die or bell by chain and tongs actuated hy power.
This, with modifications and improvements, is the
same process nsed today.

Wrought iron made by the puddling provess, was
at one time the only available material for the manu-

Fig. 1--Welding pipe by the lap weld process,

facture of pipe, but during the last thirty years this
has been largely superseded by a purer grade of iren
not only on the care used in its manufacture, bhut upon
the quality of the steel

All pipe made by this company is either Iap-weld
or butt-weld, and is manufactured by bending skelp
and welding the edges together, cither overlapping or
edge to edge.

Our mills produce pipe in all standard sizes from
one-cighth inch to twenty inches in dinmeter, Uy
skelp is meamt a Hat sheet or plate used in making
pipe by either of the above prosesses,  Stll another
process for making tubes is by forming or drawing
them from solid Dillets,  The produact is known ax
seamless tubing. The Youngstown Sheet & Tabe Co, has
six lap-weld fTurnaces, of which three can be heated cither
with coke or producer gas, while in the other three coke
gas only is used. Tt has also five butt-weld furnaces in
which cither coke or producer gas can be used.  These
furnaces are all of the regenerative type.

The size of pipe is usually determined by its ine
side diameter up to and including the 12-ineh size, and
all larger is rated according to its outside diameter.
Tap-weld pipe is made on our mills from twe inches
to 20 inches inclusive, from skelp 734 inches to 6414
inches in width.

One of the most important features in the manu-
facture of pipe is the use of skelp uniform in width
and gauge, together with steel of proper analysis. On
account of the larger production of our furnaces and
the many different products made in our works, -we
have the opportunity to select the grade of steel es-
sential for making the best quality of pipe, an ad-
vantage which is not enjoyed by all manufacturers of
tubes in this country. ‘ .
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The Lap-Weld Process.

T wnking Tip weld pipe the skedp s et rolled to
the necessies Jenpih, welth and gange {or the sizes
o be smede, amd the subaoguent provess consistg of
twu aperations, heahing or dyaw i, sl \\‘('!tligxg. The
shelp s trst heated toa ey veed 1 the !wnf!xug fur-
et and then pat thvongh o pair of searling rolls
wineh bevel the ediges s that when n\‘rr!;glz!wd and
welded the senm will be beat amld smooth, with prace
teally the suane thwkness as the wm;li!ttlcf OI the
pipe wall,  After ihis is done the ckelp is drawn
throngh a bending die where 3t 3s given roughly the
evlindsieal shupe of o pipe with the edpes averlapping,
It oot welded. This formed skelp is then rolled into
a motordeiven ey and Inded to another furnace,
where it b vecharged amd beated evenly to a welding
temperatinre of aluagy DO depsees P Next it s
pashed into rolls bovated b un opening front of the
furnace which dvaw it taough and enmpletes the weld-
g operation, Ther eolls are Gen in number, and
have  sem-erendar s faces which tegeether form 2
complete cirele, Between thewe polle aocist ball or
el of sapprexinstely the same dinmeter as the in-
ternal disuneter of the pipe o be made and shaped
somtewlint like 3 projectile, ds beld Ly a strong bar
while the pipe paswes over 30 amd hetween the rolls,
This subjects the Lapped ediges toou pressure hetween
the rodls amd the punedeill ot welids them fivmly 1o
pother, ar the sope fimte redueing the ihivkug’ﬁs of the
Tapr 1o that of the rewsiniog wall of the pipe. The
welided tabie do then eareintly inspeeted for any flaw
that may have sweurved i the process,

1§ it pusses ipspection, the tabe while still ot i
then gt threngh o similae set of volls ealled “chilled
voll" aned o mndell held by the swme position as
the welding rolls. This removes any inside irregular
ities and seenres aeenraey in the joteroad diameter, It
is next put thromgh anether set of similar rolls called
“size rolls” withoant the maudrill, ned these pive an
equal pressure om the whole eirenmference, thereby
seeuring acewracy in the antsdde dimmeter.

The pipe nest enters a ser of rolis ealled Yeross
rolla™ which eomsista of two rolls wet with their axes

Fig. 2-8kelp passing through die in provess of forming and
welding butt-welded pipe.

askew.  The surface of these rolls i so curved that
the pipe is in rontact with ench roll practicatly its full
length, and this gives a elean surface and makes the
pipe steaight, The Tength of these erpss rolls varies
from four to sixteen feet, and after passing ﬂn:mlgh
them the pipe is approximately seeaight and uniform
at all points,

After this process the lengtha of pipe are then
slowly rolled up an inclined conling arczl and allowed
to cool off slowly and uniformly, the constant turning
keeping it straight duving this process. At the end
of this rack the pipe is put through a cold straighten-
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ing: press, after which it is again inspected and then
passed to the threading department.

The Butt-Weld Process.

Butt-weld pipe is made in sizes of one-eighth inch
to three inches inclusive, the skelp ranging in width
from 1-2/10 inches to 1134 inches. It is essential that
skelp for butt-weld pipe be rolled true to length, width
and gauge for the size of pipe to be made. The edges
are square, oT, in some cases, slightly beveled so that
the side of the skelp to form the interior wall of the
pipe is not quite as wide as the side which is to form
the exterior. The butt-end process is soméwhat sim-
pler than the lap-weld, since the latter has two opera-
tions, while the former has only one, both forming and
welding. of the skelp being done at the same time.
Skelp for butt-weld pipe is not square at the end, but
has the corners clipped off so that when it starts
through the bell it will curve in the form of a evlin-
der. The skelp is charged into the furnaces by mag-

Fig. 3—Where couplings are made for “Youngstown” pipe.

netic rolls, and after it is heated to a welding tem-
perature the ends are seized by tongs in the hands of
the welder, who then drops over the handles of these
tongs a bell-shaped die. He then drops over the
handles of the tongs on an endless chain which grasps
them and pull tongs, skelp and bell out of the fur-
nace together. The bell' is caught and held just out-
side of the furnace and the skelp forced through, form-
ing it into a pipe, and welding the edges firmly 10~
gether. .

The pipe is carried along the endless chain to a
pair of rolls called “size rolls,” the tongs being auto-
matically released in the meantime. These size rolls
give the pipe the external size desired. From these
rolls the pipe passes to a cooling bed on which the
pieces, about 20 feet in length, are slowly rolled until
cool. After inspection the pipe is sent to the galvaniz-
ing or threading department for further finishing.

In making extra heavy butt-weld pipe, on account
of the thickness of the skelp it is necessary to draw
the pipe through several dies, each of which is silghtly
smaller than the last, and this pipe must be reheated
between each draw until the same is thoroughly
welded.

The next process is inspection, and in this the pipe
is inspected for any defects which may have occurred
in the welding process. If any such defects are found
it is rejected. Pipe that has passed inspection is then
sent to-the threading machines to be either cut with
plain ends. or fitted with “V” threads.

The term “plain end” may describe either pipe
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with ends cut square, which is used for patented sleeve
joints, such as the “Dayton” or “Dresser” couplings.
or pipe in which the end of the walls is beveled to
various degrees for welding by the oxygen-acteylene
or electric welding process for forming the joints. A
more general definition would be pipe which has been
finished but not threaded.

~ Threaded pipe is furnished with various threads
distinguished from one another by the number of
“V'” threads per inch, the taper per inch and other dif-
ferences, depending on the class of material and the
purposes for which it is to be used.

For gas, steam and water pipe the standard for
screw threads is the “Briggs” standard, adopted as
the United States standard October 27, 1886. All
such pipe has taper threads. The inclination of these,
established by the Briggs standard, is 1 in 32 to the
axis, or, as it is commonly stated, 34 of an inch taper
per foot on the diameter.

The total length of thread is made up of three
parts. The first part consists of “periect” threads,
the second of “partially perfect” threads and the third
of “imperiect” threads. The perfect threads are those
that have perfect tops and bottoms and are 1apered
the entire length. in other words, threads of full size
and shape. The partially perfect threads have perfect
bottoms but are not perfect on their tops. The im-
perfect threads are not perfect either at top or bottom.
The variation of these threads is, of course, due to
the taper, those at the end of the pipe being of fuil
depth and “periect.”” while those farthest from the
end are of partial depth, and, therefore, not complete
at etther top or bottom. The imperfect threads are
not essential to the forming of a good joint, and
are only incidental to the present method of cutting
threads by means of a die. Ordinarily, there are
three imperiect threads; in some cases four occur.
The number of imperfect threads depends on the
angle at which the “lead” of the die has been ground.

In addition to those above described, various other
threads and tapers are employed in the manufacture
of pipe, for which standards have not vet been
adopted in the United States. All manufacturers,
however, use the standards above described, so far
as these types of threads and taper are concerned.
The exterior surfaces of the threads have an angle of
60 degrees, but the threads are slightly rounded at
both top and bottom, and it Iollows that the height
or depth of the thread is not exactly equal to the
pitch, but only four-fiiths thereof.

Threading is one of the most important features
in the manuiacture of pipe, since upon it depends not
only the strength and tightness of the joints,. but also
the ease and rapidity with which the pipe may be
installed. To secure such a joint it is very essential
that the pipe be made to the proper size and that the
threads be clean and smoothly cut. For this work
the selection of dies and their proper care is very
important. Good threads can only be produced with
good dies. The die consists of a frame or holder and
a set.of “chasers” that have the proper “lip,”* “chip
space,” “clearance” and “lead” The chasers are the
cutting tools which acthally form the thread.

“Iip”.is the inclination of the cutting edge of the
chaser to the “surface of the pipe. The proper lip
causes the chips to curl off clean and leave 2 smooth
thread. : ‘
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“Chip space” is the space required in the holder
in front of the chaser to provide room for the aceumu
lation of chips during the catting of the thread,

“Clearance” is the room between the threads of
the chasers and the threads of the pipe.

“Lead” s the angle which s machined or ground
on the front of each chaser to enable the die to start
on the pipe.

To produce the best results the (e must have a
suitable number of chasers.  This number depends
upon its size.

The dies are, of course, mounted in
arranged machines driven by power.

In addition to the equipment deseribed above it is
necessary to use a good lubricating -oil during the
threading operation.  ‘This oil is kept flowing over
the die and pipe. Without proper oil a good die will
not cut a good thread.

Alter the pipe has boen threaded it is again eare-
fully inspected for the purpose of detecting any bad
threads.  If none of these are found, the couplings
are next put on by hand, being turned on the proper
distance in this way, and then serewed up to ihe
allowance by machines called “socket serewing ma-
chines,”  Both pipe and couplings are then again
inspected for any defects possibly overlooked in the
previous inspections, and if they pass this Gnal eximi-
nation they are sent to the testing department,  Here
both are given the final test by heing subjected for a
short interval to an internal hydrostatic pressure,
This pressure is secured hy placing the pipe between
two water tight heads, one of which is adjustable to
suit the various lengths, and is connected with a
hydraulic pipe line. The test pressures applied to
each length vary from 400 to 2,500 pounds, according
to the size and kind of pipe. Any bad welds or holes
in the pipe will show up immediately under the pres-
sure used.

If the pipe stands this hydrostatic test, it is next
bundled and tagged, or, in the case of 2-inch and
larger, is stenciled with muarks showing the kind,
length and weight. Tt is now ready for shipment as
black pipe.

properly

General Notes on Finished Pipe.

All weights are figured on the basis of each cubic
inch of steel weighing 2833 pounds, and iron weigh-
ing 2 per cent lTess. Al pipe, exeept that heavier than
standard weight, is generally classified in regard to
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size by its normal inside dinmeter anoall szes from
tg-ineh to 12-fneh tnclusive,  Sees farges tan these
are generally elassilied by the outside duueter, Fron
this fact come the symbals OB and LD, meaning
outside dinmeter, and fnside dwmeter, I pipe, cas
ing, tubing, ete, beavier than staudard weight, O
extra thickness of the walls reduces the nside
diameter, which is relatively  somewhat somdler in
standard gizes of this pipe than Ui i the same sizes
of standard weight pipe,

All pipe is cut to randont length exeept on special
ortdera, O osieh orders the varations i Jength ot
not exceed onewecighth of an inch over or ander, e
fegs otherwise arvanged. The permissible alowanee
in weight is 5 per cent above and § per cont helow
for standard weight pipe. For extra strong, or extra
heavy pipe the allowianee i greater,

The kinds and sizes of pipe at present eepularly
manufnctured at Youngsiown Sheet and Tube, are as
follows:

Steam pipe 357 1o 167 (6.0
Line pipe 357 to 207 (111
Drive pipe 2% to 27 001
Tahe 2" 1o 4%,

Caning 2457 to 15157,

Culiforni vasing 437 10 18,0,
Youngstown caning 337 1o 18457
Lyvill pipe 255" 10 0%

Califorain qubing 2 to 3%

Exten strong pipe %" to 157,
Double extry strang pipe 4" 1o &%,

In addition to these, however, they make a great
many kinds of :«fwmnl pipe. such as signal pipe, dey
kiln pipe, phgged and reamed pipe, and others.  They
also manufacture Eoglish tubes for steam, pas and
water lines,  The Enghsh wabe is slightly differemt
in the thickness of it walls, and therefore there is
ingide dinmeters of this pipe and those of the same
sizes in Ameriean pipe.

There s alse a difference in the shape of the V"
threads, and a different number of threads per ineh
are et un the respeetive sizes, The English type of
thread is known as the "Whitwoerth,”  Phe anple of
this thread is 55 degrees angd s depth is (/710 of
the pitch,  Up to the present they have munnfaetured
inglish stean, gas and water tubes in standard sizes
frum Ja inch to 6 dnch inclusive,  Tubes for Argenting
and  South  Ameries wre  farnished  with  Fnglish
threads, but are somewhat lighter in weight than the
standard English tubes,

Design of Ports for Open Hearth Furnaces

Two Types of Circular Water Cooled Ports of Simple Construc-
tion Having Many Advantages Over Old Designs Now Success-
fully Used by Lackawanna Steel Company for Over Two Years.

By HERBERT F, MILLER, JR.
Lackawanna Steel Company.

PEN hearth furnace men have looked for the
development of a port for open hearth furnaces
that use producer gas for fuel which would sur-

" pass the older types of dry and water ports in ease of
", upkeep and in speed of production. They have wished

for a port that would throw the flame so as to make it
casy on the brickwork and at the same time would

act constantly toward keeping a low bottom in the
hearth. They wished for a furnace that would have
a flame which worked on the charge from the time it
entered the hearth until it went out ns a waste gas,
and to have a ﬂame_ that would come into the hearth
pot and go out relatively cool so that it is easy on the
brickwork of the end-walls algo.




