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-Aypplication filed March 30, 1921,

Lo all whom it may concern:

Be it known that I, Hexry IrNesr
Axrsrioe (Ganiow, of 25 Rue de Fontoise,
Herblay, Seine-et-Oise, France, have in-
vented an. Wxpanding Apparatus with Au-
tomatic Stopping and Adjustable Action,
(for which I have filed an application in
France, Dec. 20, 1919,) of which the follow-
ing is a full, clear, and exact description.

The invention relates to an apparatus
for expanding tubes-and ferrules in tube
plates and is more particularly adapted to
be ‘mechanically actuated; in this avppara-
tus ‘the stoppage of the ‘advance and the
withdrawal of the spindle .are auvomati-
caily produced as soon as, the expansion
being terminated, the unitary pressure pro-
duced by the tool on the metal reaches a
limit value chosen beforehand according to
the work to be effected. The apparatus
ceages therefore to advance as soon as the
jumping up of the metal, in the recesses it
must occupy, is terminated. Moreover, the
gpindie- which exerts: the pressure on the
beading rollers, is automatically and resili-
ently brought backward, so that the appa-
ratus is ready for a new operation and can
pass without stoppage from:one tube to the
following tube -even without stopping the
machine actiating it, which latter may con-
stantly rotate during all the work.

An the accompanying drawing given by
way of example,

Fig. 1 is.an elevation of the apparatus.

Fig. 2 is a broken view on an enlarged
scele, partly in elevation and partly in sec-
tion. :

Figure 2* is a view partly in elevation
and partly in section of the left hand end
of the device shown in Figure 2.

Tigs. 3, 4, 5, 6, T are sections made re-
gpectively according to lines A—A, B—B,
(—C, D—D and E—I of Fig. 2.

Fig. 8 is a longitudinal section of a modi-
fication of the appatatus. .

Fig. 9 is a section made according to lin
F—I of Kig. 8.

- Fig. 10'is a section made according to
line G—G of Fig. 9. '

The apparatus comprises a spindle @ the
front end of which is fitted between the
beading rollers & .and is glightly conical.
This spindle is previded with a shoulder ¢
having a noteh ¢! in which engages the
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curved end of a torsion spring d. The other
end of this spring is engaged in a similar
manner in a notch ¢' formed in a seat or
shoulder e of a long sleeve f surrounding
the rear end of the spindle. This long
sleeve or tube f is externally provided with
a square part g, on which can be fitted a
crank, or the driving shaft of any driving
machine.

The screw-threaded end of the spindle
receives a nut 2. and a locknut A, by means
of which the compression of the spring &
can be adjusted.

The axes of the rollers  are slightly in-
clined relatively to the generatrices of the
barrel 4, so as to produce the advance of
the spindle. This barrel is provided with
a kind of casing ¢' in which is arranged a
spring 7. ’

In the walls of the casing ' are formed
openings % in which can slide the blades
[ of a screw-threaded ring m. This rin
1s screwed in the internally screw-threade
end of a socket 7, the other end of which
is provided with an annular ledge or rim
»! serving as ‘a retaining or holding mem-
ber for the seat e. This socket is externally
kmuried co0 as to permit of holding it with
the hand during the work. :

The ring m and the socket n are screwed

in each other on a left-handed thread.

The edge of the casing 4' receives a
screw-threaded ring o by means of which
the ring  is held in the casing 4.

For effecting an expanding operation, the
barrel of the apparatus is introduced in
the end of the tube, or in the ferrule, until
the edge of the casing ¢* bears against the
tube plate. .

The spindle is then pushed home towards
the tube and a continuous rotary movement
is imparted to the sleeve f.

This rotary movement ig transmitted by
the spring ¢ to the spindle @. The latter
actuates the rollers & which roll within
the expanded tube, driving - along with
them the barrel 4 which rotates more
slowly -than the spindle a.

The spindle  progressively moves for-
ward. producing the necessary pressure.

This pressure increases and becomes very
high when the metal of the tube is per-
fectly fitted against the walls of the recess
wherein it is beaded in. At this moment,
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the strain for causing the spindle to rotate
has increased to such an extent that the
coils of the spring d open, bear against
the walls of the socket n and are Wedged
therein

The socket 7 is then integral with the
spindle and rotates with the latter. The
ring m follows the barrel 7 in its rotation.
by means of the blades ; it results there-
from that it does not rotate so quickly as
the spindle ¢ and the socket n.

Owing to this difference of speed, thering
e unscrews in the socket n and advances
towards the barrel, thereby compressing the
spring 4 and thus producing on the spindle
a reaction towards the rear. In fact, this
spring takes a. bearing on the cmmrr @,
whuh latter rests on the tube plate and

the pressure it produces on the ring m is
transmitted by the socket n to the spindle
which at this moment is integral with the
said socket. . When the compression of the
spring is sufficient, the spindle is brought
backward by shchnd between the rollers.
The apparatus can then be withdrawn and
inserted in the following tube.

‘As will be seen, no sudden stoppage and
no rotigh shock tale place. Tt is a spring
that comes in action when the limit of chosen
pressure is reached for causing the necessary
movement for the disengagement of the spin-
dle and it is another spring which acts on
this sprinig for withdrawing it from between
the rollers and bringing it backward.

Tt will also be understood that the appa-
ratus works in an equal and uniform man-
ner, even if the diameters of the recesses and
of Athe tubes inserted therein ave slightly dif-
ferent. It is the unitary pressure produced
that limits the action of the apparatus and
prevents it from crushing the metal, It suf-
fices to chose the strenoth of the spring
and to adjust its initial compression,
 The unloogening of the tool takes place
automatically whatever may be the stroke
effected ‘by the spindle. The action of the
apparatus is uniform in all cases for one and
the same adjustment of the driving spring.

The machine actuating the tool may con-
stantly votate, it suffices to successively pre-
sent the ‘tppnmtus to the vavious tubes to be
expanded.

When the same operation is booun on the
following tube, the socket 2 is held station-
ary by means of the hand. As soon as the
movement of the spindle has started, the har-
rel also rotates and actuates the ring m, thus
serewing it again in the socket.

‘Vhen the ring m is screwed completely
home the socket 7 is driven along and at

this moment it is released by the hand.

In the arrangement shown in Figs. 8 to
10 ‘the apparatus ‘is constituted. as above,
but the connection at the end of the: o] nera-
tion between the sleeve f and the splndle 18
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obtained by means of a driving segment p
surrounded by an adherence segment ¢.

The segment p presents a gap in which are
engaged tio studs e, ¢* respectively integra
with (he sleeve f and the spindle .

The segment ¢ is externally provided with
civeular Fhreads capable of engaging with
correqnondmd threads formed on “the inner
wall of the casing n; these threads have a
profile chosen in view of ensuring the trans-
mission of the stresses in the dlrect‘on in
which they are exerted.

Tnside the segment p is arranged a ring r
adapted to compensate the differences of
thickness which might be given to the smooth
segment p, according to the stress it is de-
sired to exert.

- A ring ¢* mounted on a ball bearing termi-

tes the casing .

Suppose it i desired to expand a tube and
that:

1-—the strain to.be exerted on:.the sleeve f
for expanding the tube until:it comes in con-
tact with the wall of the recess is of 40 kilo-
grams;-that the strain necessary. for effect-
ing . the rolling of the metal is of 80 kilo-
grams; -

‘2—the strain for producing the opening
o. the inner segment is of 50 kilograms and
for the outer Seomﬂnt 10 kﬂo@mms, so that
the total strain for opemng both segments
simultaneously is of 60 kilograms:. ‘

During the first part of the work, that is
to-say the expansion of the tube the strain
exerted on the spindle is less than the open-
ing strain of the segments. The latter re-
mein therefore dosed the spindle ¢ remains
independent from the socket 7.

Then the volling begins and the effort
necessary ' for actuating the apparatus in-
creases up to the value of 80 kilograms indi-
cated above: .

At the time the value of this eﬁ’ori is at 60
kilograms, the segments open; the threads of
the outer qeoment engage with those of the
socket 7, thus rend ering these two members
integral with each other } by a wedging action.

At this moment; the relative unscrewing
of the socket n and of the ring m takes’ place
producing the compression of the spring j.

Durmo the period hetween the passage of
the effort at 60 kilograms,—point where the
socket and the spindle are rendered intégral
with one another,—and the moment where
the effort or stra in reaches 80 kﬂoommo, the
spring j is compressed.

At the same time as the working strain
reaches 8() kilograms, the compression of the
spring reaches the point where it determines
the rearsard movement of the spindle.

As soon: as the rearward movement of the
spindle ‘begins, the pressure of the rollers
diminishes r’tpldly as well as the effort to
be produred for actuating the apparatus.

‘When the strain comes back to 60 kilo-
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grams, the zegments tend to close The in-
ner segment is nob prevented from closing,
but the outer segment is held by the acher-
ence between the cor 1Nponcl;no faces of the
fmea(!s under the pressuve of the spring.
The outer segment remzins therefore in-

tegral with the socket and the latter con-
tinues to push back the spindle rearward,
until it is komnletely released.

The recoil of the spindle thus tales places
regularly, without jerks.

When' the spindle has been pushed back-
ward, both segments take again their posi-
tion of rest.

With this arrangement, the unsrrewing of

the two members m fmd 7 IS no 1onger m- s

dispenszble for producing the withdrawsl

- of the spindle; it has only v the advantage of
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In fact, from the moment the adherence
,,eoment renders the spindle integral with
the socket u, the latter moves forward with
the spindle and compresses the spring.
There is a time when the veaction of the
spring stops the advance of the spindle, then,
ufber a few revolutions, determines the mﬂl

ng off and withdrawal of the same,

I‘lqteqd of the segment ¢ covering the
studs ¢, ¢! from which it is inde; )enﬂent, as
above described and illustrated, it could be
more largely cuf away, so that the said
studs may be engaged between its ends.

‘The system forming the subject-matter of
tl‘is invention is-applicable to any existing

nandrels, whatever may be the avrangement
of the rollers, barrel, ete.

The above arrangements are given by way
of example only, the fo;ms dlmensmns de-
tail arrangements and materials nsed Hll"
be varied mcmrlm'* to circumstances Wlth—
out departing thbreb“ from the principle of
the invention.

Claims,

1. In an apparatus for mechanically ex-
panding the ends of tubes and ferrules in
tube plates, "a  conical spindle, heading

rollers actuated by the spindle, elastic means

receiving the driving motion and transmit-
ting it to the @mnﬂle and means actuated by
the elastic means when the limit of unitary
.n‘esqurn ig reached to step the work and
effect the withdrawal of the spindle.

2. In an apparatus for expanding the ends
of tubes und ferrules in tube 'ﬂhtcs, 2 coni-
al epindle, beading rollers actuated by the
spindle, elastic means receiving the dmvmd
motion and transmitting it fo the %pmﬂlﬂ
and meane actuated by the elastic means
whent the limit of wunitary pressure is
reached, comprising a spring adapted to re-

act on the spindle.

3. In an apparatus for Ir\ech'fmic Jlv ex-
panding the ends of tubes and ferrules in
tube plates, a driving shaft, a spindle ae-
tuated by the dv'wmzz ghoft, beading means

¥

of the

carried by the spindle, a resilient Interme-

diate member betiveen ving shatt and
the spindle. a member having a left hand
sereyy *hleqr another memLe* sc1e"'u; in

the previous one, a ha ue;, a spring between 70
the second. member and the bar rel. adapted
to react on the spindle. :

4. In an arpdﬂtu.s for mechanically ex-
pa 1dmo th e ends of tubes and Terrules in
tube plates, 1 beading rollers, a spindie acting
on the beading 1011015 a roller-carrying be
ving shaft, a transmission spi
capable of Lra'lsmlttlnf" the normal strs
without opening, and epe"nng_s when thig
strain is exceeded, & socket with which this
gpring comes in enbawement, a member in
wl ich the socket is screwed, and a pressure
spring co-acting with the member. .

5. 1n an wppamtus for mechanically ex-
panding the ends of tubes und ferrules in
tube plates, beading rollers, = spindle act-
ng on the beading rollersq a rollcr -carrying
arrel, a d“lVlHO shaft, a tmnmn?aswn
spr ,ﬂf'> formed by a slotted se gment, capable

of transmitting the normal strain \‘*1L1:011t
opening, and opening when this strain is ex-
ceeded, a socket with which this spring
comes in engagement, a member in which
the socket is @cruwed, and a pressure spring
in “ontact with said vnembel 95

6. In an apparatus for mechanically ex-
panc ling the ends of tubes and ferrules in

tube 1)]ates beading rollers, a spindle acting
on the bmumg volle els, a -oHex carrying Lm-
rel, a driving shaft, a transmission SpTing
formed by a slotted segment, capable of
transmitting  the normal strain without
opening, and opening when this strain is
exceerd ed. studs on this segment and engaged
in a notch of the duvmg shaft and of the
spindle.

7. In an apparatus for mechanically ex-
panding the ends of tubes and ferrules in
tube plates, beading rollers, a spindle acting
on the heading rollers S, Q1 voller- -carrying bar-
rel, a dnvmg shaft, a transmission spring
formed by a slotted segment, capable of
tra L:*rmttn‘ the normal strain without
opening, ‘md ening when this strain is ex
ceﬂdﬂd. an adﬁeremu segment covering tlw
previous seg studs on this segment and
er_saoec' ma notch of the drrvmg: shaft and
spindle,

8. In an apparatus for mechanically ex-
ﬂandmg the ends of tubes and ferrules in
tube 9 es, beading rollers, a smndle acting
on th heading 1011&,,* a xo]le -carrying bm'
rel, a fh’wmo shaft, a transmission spring
formed by a slotned segment, capable of
transmitting the normal strain without
opening, & and opening when this strain is ex-
ceeded, an adherence segment covering the
previous segment, screw threads on the sur-
face of the adherence segment, engaging with
corresponding screw threads of the socket,
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studs on this segment and engaged in a
notch of the driving shaft and of the
spindle.

9. In an apparatus for expanding tubes
and ferrules, a votary tool carrying spindie,
means for rotating the spindle and catsing
it to progressively move forward, said means
including a spring connected to the spindle
and means for arresting and retracting the
spindle when a predetermined pressure is
reached.

10. In an apparatus for expanding tubes
and ferrules. & rotary spindle, beading roil-

1,410,464

ers mounted upon the spindle, to be expand-
ed and rotated therewith, means for rotating
the spindle and causing it to progressively
move forward, and means controlled by the
spindle operating means for arresting-and
retracting the spindle when a predetermined
pressure 1s reached. ;

The foregoing specification of my expand-
ing apparatus with automatic stopping and
adjustable action, signed by me this 14th day
of March, 1921. '

HENRY ERREST ARISTIDE - GALLON.
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