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(I\"n moilel.)

To all whom it may concern:
Be 1t known that I, ALBERT HAMILTON

- EMERY, a citizen of the United States, resid-
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ing at Stamford, in the county of Fairfield

and State of Counecticut, have invented cer-
tain newand useful Improvements in the Con-

struction of Wrought-Metal Pipes or Tubes, of

which the following 18 a specification.

My 1nvention relates to the construction of
pipes or tubes of wrought metal with threaded
ends for coupling the sections together or for
attaching the pipes to any reservoir or appa-
ratus with which they are to be connected.

The object of my invention is to give to the
pipes a tensile strength in their threaded por-
vions at least equal to that in the body of the
pipe, so that the thread may not be a source
of weakness, as in the pipes of ordinary con-
struction, or may not necessitate the use of an

increased section of metal in the threaded por- |

tion to obvnte the ﬂeahenmﬂ' effect of the
thread.

To this end my invention consists in con-
densing the metal throughout and beyond the

threaded portion of the pipe, so as to impart

increased tensile strength to the metal at this
point and give to the threaded portion of the
pipe a strength superior, or at least equa] to
the unthr eaded body of the pipe.

My invention may be carried out 1n various
ways. For the purpose of illustration 1 have
represented in the accompanying drawings
threaded dies used in connection with a man-
drel and adapted to be operated by hydraulie
machinery, by means of which dies and man-
drel the condensation of the metal and the
threading the pipe may be performed at one
operatmn

Figure I is a longitudinal section of the ap-
paratus on the line I I, Fig. 11, showing the
hydraulie rams and the mandrel in elevation
and the dies partly so. Fig. 11 1s a transverse

~ section of the same on the line I 1 11, Fig. 1,
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showing the hydraulic rams and the dies in
elevation. | _f
1 11 represent a set of-dies mounted radially

in a suitable housing, 3, and having a slight

motion imparted by bydraulic rams 4, work-
ing in c¢ylinders 5. The faces of the dies are
screw-threaded, as shown, 1n order to produce
the desired screw-thread on the pipe P, and

18 preferably cold; but if heated at all this

maximum condensation may be imparted to
the metal throughout the length of the screw-
thread and beyond to a sufficient distance to 55
avoid the formation of any defined line or
plane of fracture. To this end the faces of
the dies from « to b are made parallel, while
from b to ¢ they diverge very slightly, to an
extent which in practice may be imperceptible 6o
to the eye, but in the drawings is exaggerated
for the pmpo‘se of 111tlstrat10n thie object of
this divergence being to cause the condensa.-
tion of the metal to gladmlly decrease from
the point b until the normal tensile strength
1s reached in that portion of the pipe which

‘has not been treated. In order to impart this

permanent condensation to the metal, the pipe
must be in a cold state, or practically so. It

0
must not be to a sufficlent extent to impart !
free ductility to the metal or cause it to flow
easily under the pressure of the dies, as in the
ordinary process of forging or hot-swaging.
To enable 1t to resist the pressure which is
imparted to condense the metal, and prefer-
ably to form the thread at the same operation,
the pipe P is supported within by a mandrel
6, having a slightly-tapering end, the said
mandrel being operated by a ram or planger,
7,within a hydraulie cylinder, 8.

The foreing-pipes 9 of the several ram-cyl-
inders 5 may be connected with a common
pump and the retracting-pipes 10 with an-
other pump.

11 represents the foreing-pipe, and 12 the re-
tracting-pipe of the mandrel-ram 7 8.

My invention may be carried out by the use
of this or analogous apparatus in various
ways. IFor example, the mandrel 6 may first
be forced into the pipe, completely filling the
same, while the dies 1 are retracted, the said
dies being then forced down to condense the
metal and form the screw-thread. The diesare
then retracted and the pressure repeated once g5 -
or twice, the pipe being partly turned at each
operatlon in order to prevent the formation of
fins or irregularities inthe thread. Or the dies
may be pressed upon the pipe while the man-
drel is withdrawn and the pipe unsupported 100
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on the inside, the tapering mandrel being sub-

sequently forced in by the action of the hydrau-
lic press 7 8, so as to expand the pipe within

are 5o formed that in compressing the pipe a | the dies,completing the formation of the thread
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tixed. dies may be used threaded on the inte-
rior, as already deseribed with reference to the
‘moving dies, the pipe being inserted between:
g the Smd ﬁxed dies and e'qmnded into threads |
by the t%permw mandrel: 0, 80 as o eondense: |
~~+ the metal and thread the pipe end at the same.
., operation.
drawnand the pipeserewed out:: Orthethread:
 ro may be purtially formed on the pipe by the |
. customary: cutting or chasing operation, and |
.. may be eompleted by the compression dies and. |
- mandrelin any of the modes already deseribed.
. Orthe pipe end may be condensed between |
1 smooth-faced : {hes, and the threads aubse
RS zqm,ntly cut in the condensed: portion., =
1 Movement may beimparted to the mandxelé
I Qby other power than by a hydraulic-press—
. for example, by a rack and plulon, SEresw,; or
20
. 501111111(,{11 means, - |
1 Thedies 1 may, 1f 131 efe1 red be opemted by;
EERREERE 5]6‘5"91‘ screw, or drop, instead of by hydraulic |
. Dpressure. If only the threaded portion of the
il
NARRRREERREE 5 compressed and eondeused portion at theend | = . =
~of the thread wounld make a defined pointof| |
1 fractare; henece the heavy pressure is extended |
i beyond: the threaded portion into the body of
the pipe, and gradually diminished till: theun- | =

LI | | | o 322,053

~ Afterward the mandrel is with-:

levers, or other well: Lnowu equlmlenb me

pipe were compressed the termination of the

A pipeor tube having: thre"ided ends con-
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‘and the desired condensation of the metal. Or j treated portion of the body is reached. The = =
result of this treatment is that when: such a
pipe is subjected to a strain the untreated = =
portron, having a lower limit of elasticity,will =~ =
bethe fir st to ywld while the threaded portion SERRRE
and that immediately *Ldjc)llllnf} 1b Wlll be I‘E‘:- EEERERE R
élmved OfI[I]]HIlOHSStI‘aIH_= SEREREE RN R R
. JTamawarethat it is common to form Serew- i
;threads by swaging in bot metal, and thatfer- =
rules: and tube% hwe heen drawn| cold, and
that ' the general principle of’ (:c)uden%mw SERERERRNES
metal: by cold mllmﬂ or emnpiessmn ]S old ERREREERRES
fém‘ldwellh’nomi REREER SRR RN
Havinyg thus: descnbud my 1111"6]1’[,]01] ‘what I EREEEER
elzmn as new therein, and deswe t(} Secure by 45? SERRREE
| l.etters Patent, is— EERERREE

densed: by the ecompression of the metal whlle SEEEEE NN
1n a cold or moderately heated state, the sud?
~condensation extending throughout and be- EERERE
| yond the length of the threaded portion, and =
gradually deereasing to a point where the = |
normal density and  tensile strength of the = =
‘metal in the nntreated: b@dy 01 mam })01‘[:1011@
?e:}fﬂ]epipemere*whed HEREEEEE
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