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- YORK, N. Y., ASSIGNORS TO SAID EMERY. '

METHOD OF AND APPARATUS FOR CORRUGATING TUBES.
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To wll whom ¢ may concern: .
Be it known that we, CHARLES E. EMERY,
of Brooklyn, Kings county, in the State of
New York, having an officein New York city,
5 in the State of New York aforesaid, and A.
HENRY GENTNER, of New York city, in the
county and State of New York, have invented
- certain new and useful Improvements in Meth-
- ods of and Apparatus for Corrugating Tubes;
to and we do hereby declare that the following 18
g full and exact deseription thereof, o
- Qur apparatus produces circular corruga-
tions extending around the tubes. For vari-
ous reasons it is preferable to effect the cor-
‘15 rugating in such manner that the innermost
~ points of the corrugations correspond to the
original diameter of the tube. Our apparatus
is intended for doing this in a simple and effi-
cient manner withont injury to the metal.
We effect this by hydraulic pressure, and ar-
range the -apparatus in such manner that a
minimum amount of strain only 1s exerted on
the metal. This enables us to use material of
comparativelylittle thickness, and insures the
25 correct performance of the work without in-
- jury to any part of the tube operated upon.
The accompanying drawings form a partof
this specifieation, and represent what we con-
sider the best means of carrying out the in-
vention. | ~ |
Figure 1 isa longitudinal vertical section,
partly in elevation. Fig. 21s a correspond-
ing plan view. TXig. 31is a longitudinal sec-
~ tion through a portion of the tube and the 1m-
35 mediately-adjacent parts, on a larger scale.
~ TFig. 4 is a detail view of a portion of the form
broken away to show a portion of the inte-
- rior. -
- Similar letters of reference indicate like
parts in all the figares. |
The tube may be of copper, and the corru-
gations impressed to allow 1t to serve as an
expansion-joint. _
(mcarked A) is intioduced into a form, B, of
cast-iron or other suitable material, having its
interior finished corresponding to the form of
the corrugations which it is desired to impart
- to the tube. The form B is constructed 1in
- halves, with recesses B, which receive stout
so bolts and nuts ¥, or equivalent removable fast-
| enings adapted to securethe parts very strong-
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The tube to be corrugated-
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on the piston-rods c.

tube.

ly, and to be easily removed and applied. 1t
is preferable that the interior diameter of the
form at the points #* shall correspond as near
as possible to the external diameter of the tube 55
A. The latter should be of greater length
than the lengthof the corrugated tubeit is de-
sired to produce. |

C C are pistons, the rods ¢ of which are
screw-threaded, and are engaged in stout in- 60
ternally-threaded wheels E. Each piston-rod -~

¢ is formed with a spline for receiving keys ¢,

which engage also with brackets D, and pre--
vent the piston-rods from turning. S
E E are stout gear-wheels, the interiors of 63
which are serew-threaded to match the threads
These wheels are oper-
ated by pinions K on shafts ¢, which latter may
be turned by cranks E?, or by any other suitable
means. The turning of the wheels Eeffects the 7o
forward and backward motionorthe motionto-
ward and from each other of the pistons C, as
will be easily understood. Through one of
the piston-rods ¢ and its piston C is a continu-

ous passage, ¢, through which water is forced 75 =~

under pressure. Iach pistonisequipped with
one or more packings of leather or other sult-
able material. One piston-rod extendsthrough
a stuffing-box, 7, into a sleeve, I, supported
on a stout part of the framing, and which com-
municates, by means of a stationary pipe, ¢,
with the pump or series of pumps G. ‘The di-
ameter of each piston Ccorresponds as nearly
as possible with the inside diameter of the
tube to be corrugated, and in order to Insure
its easy introduction into the latter its inner
end is slightly conical. Each piston isin ad-
dition provided with suitable hydraulie pack-

30

ing, as represented at ¢’

The method of operation is as follows: The
pistons C are first withdrawn to a point near
the wheels If, then the upper half of the form
B is removed, the tube A is introduced in the
form, and the upper half secured by means of
bolts and nuts ¥. Then both pistons C are g5
caused to enter into the tube by turning the -
shafts e, and consequently the gear-wheels H.

In most cases we consider it advisable to bring
the pistons close together in the interior of the

QO

water under pressure, entering through the
' passage ¢%, expands a short portion of the tube

The pump G is then started, and the 100 -
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A which is between the pistons O, until it as-

sumes the shape of the interior of the form B.
It will be noticed that the ends of the tube A
being free to move endwise, these ends can
move Inward as much as the expansion re-
quires, the tightness of the pistons being main-
talned by the packing ¢.

has insured the expansion of the tube into one
or two corrugations of the form B, the opera-
tor begins to slowly move one or both the pis-
tons outward by turning the corresponding

shafts ¢, the pressure of the water being main-
tained by continuing the operation of the.
‘Thisexposes fresh sarfaces of the tube |

pumnp. _
A to receive the pressure of the water, and

these surfaces successively yvield outward and
assume the shape of the corresponding por-
tion of the inclosing-form B. In this manner,
the entire fube will gradually be corrugated,
beginning near the center, the metal required
forthe corrugations being furnished by the in-
ward motion of the ends of the tube.

We have shown the work as being com-
menced at one end of the form B, and pro-
gressing gradually toward the other by the
withdrawing of omne-piston only, while the
other stands still. We have shown the cor-

rugations as of full depth at the end where the |

work 1s started, and gradunally diminishing in
depth toward the other end of the form B;
but these matters may be varied. Where,
as 1s here shown, the tube is corrugated in
gradually-diminishing depths, we propose to
remove both pistons, open the form B, and
shift the tube A forward, and, after closing the
form B and again inserting the pistons, to
subject - the tube to the hydraulic pressure,
thus increasing the depth of the corrugations
which were formed only to a part of their full
depth in the first operation. The tubes may,
if found necessary, be annealed between the
two or more operations to which they are thus
subjected. There may be two or more of the
packings ¢’ in each piston. The length of the
piston in advance of the first packing may be
considerably lessthan hereshown. The entire
depth of the pistons may be considerably
greater than here shown.

Modifications may be made in the details
without departing from the principle of the
invention.

Holes b* allow the air to escape from be-
tween the form B and the tube A when the
latter is being expanded. | |

In some cases one of the pistons may be
made stationary; but we prefer to make them
both movable.

In some cases the pistons may serve with-
out the packing. |

In some cases there may be several cup-
leathers or analogous packings in each piston.

The piston is represented in Fig. 3 as having
several packings.

We claim as our invention---

After the pressure,
has been brought to the required degree, which

|

t

1. The method described of giving a de-
sired form to metallic tubes, which consistsin
inclosing thetubesinaproper former, and then
applying hydraulic pressure to the interior
of successive sections of said tubes, asherein
specified. |

2. The method described of producing cor-
rugations in tubes, which consists in inclos-

Ing the same in a former, and then applying

hydraulic pressure to the interior of the sue-

| eessive lengths of such tubes, and allowing the

uncorrugated portion to be drawn longitudi-

‘nally to supply the material for the corruga-

tions suceessively, as set forth. ;
3. As an apparatus for annularly corruga-
ting tubes, the divisible form B %, and the

removable fastenings ¥, pistons C, operated

singly or together, to increase or diminish the

‘capacity of the chamber, the pump G, for in-
-ducing a strong hydraulic pressure, and a pas-

sage, ¢, for conducting the water under press-

‘ure to the interior of the tube, all combined

and arranged for joint operation, substan-
tially as and for the purposes herein specified.

4. The divisible form B, having internal an-
nular corrugations diminishing in depth to-
ward one end, in combination with pistons C,
operated singly or together to increase or di-
minish the capacity of the chamber, means for
introducing water under pressure, and means

for inducing the gradual retreat of a piston

C, all arranged to serve as herein specified.
0. The form B, having annular corrugations
and vent-holes<)’ in combination with means

for introducing hydraulic pressure in the in-
‘terior of an inclosed tube, and pistons C, fit-

ting tightly within the tube and operated

singly or together to increase or diminish the

capacity of the chamber, all substantially as
and for the purposes herein specified.

6. The divisible form B », with suitable
fastenings therefor, the pump G, sleeve T,
having stuffing-box f, the pistons C, operated
singly or together to increase or diminish the
capacity of the chamber, and gears E E', for
moving the pistons, all combined and arranged
to operate substantially as herein specified.

7. In a machine for shaping tubes, the du-
plicate pistons C, and means for introducing
and operating them, in combination with a
divided form, B, and suitable fastenings, means
for 1ntroducing hydraunlic. pressure in the
space between the pistons, and means for al-
lowing the pistons to move apart while the

‘pressure is on, all substantially as and for the

purposes herein specified. |
In testimony whereof we have hereunto set
out hands, at New York city, this 16th day of
April, 1883, in the presence of two subsecrib-
Ing witnesses. | |
- CHABS. E. EMERY.
A. H. GENTNER.

Witnesses:
CHARLES R. SEARLE,
B. E. D. STAFFORD.
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