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There are devices already well known for
tightening tubes in walls, for example, boiler
tubes in boiler walls, in the case of which
several, usually three, rollers mounted radial-

5 ly displaceably -in a housing are pressed
against the wall of the tube by means of a
_conical expanding .mandrel thrust between
them, the cylindrical spindle of which man-
drel 1s guided with a screw-thread in a nut
10 subjected to'the actioh of a counter-pressure
spring and is driven by motor or by hand.

In the case of the well-known constructions
of such tube expanders the rollers are pressed
against the as yet unstressed tube wall by

15 means of the conical mandrel at the com-
mencement of the tightening operation un-
der a pressure which 1s very powerful in pro-
portion to their speed of rotation. Conse-
quently there is a danger that the wall of the

2 tube will experience a deformation which will

. assume a triangular cross-section instead of

- a round orie, Such a deformation will usu-
ally not be rectified again until the end of the
rolling operation so that the material of the

23 tube is undesirably strained during the whole

" rolling operation. Moreover, in the case of
the ordinary tube expanders it is necessary to
reverse the direction of rotation of the driv-
ing motor, if after the tightening operation

27 the rollers are again to be removed from the

" tube wall and the conical expanding man-
drel to be withdrawn. This makes the use of
the tube expander and of the driving motor
_comparatively ‘troublesome, in addition to

23 which there is the point that the Telease and

return of the rollers and of the mandrel out

-of the position occupied at the end of the roll-

ing operation requires a fairly large power
output. '
Now the object of the invention is so to
construct such tube expanders that a too pow-
erful unfavorable initial pressure of the roll-
ers is avoided and also that it is guaranteed
that the direction of rotation of the spindle
for the rolling operation and for the return
into the starting position shall be permanent-
1y in the same direction of rotation. The si-
multaneous fulfilment of these two require-
ments is according to the invention attained
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by the nut surrounding the spindle being

utilized to control the axial motion of the =
spindle there being imparted to the nut a
motion relative to the spindle which is always
rotating in the same direction, whereby the’
velocity of the feed of the spindle 1s in- g5
fluenced. " If, for example, the spindle pos-
sesses such a direction of rotation and a
thread of such a pitch that said spindle tends
when the nut is stationary to screw itself into
the position of rest; the nut must if rotating g
in the same direction be set rotating more
quickly than the spindle. : ’

_ Thedriveof the nut can be derived from the
spindle through toothed wheel gear or fric-
tional wheel gear, which is arranged in the ¢5
housingofthetubeexpander. Thespindlecan
in the case of a tube expander constructed ac-
cording to the invention be driven at a fairly
high speed withoutfear of theexpandingman-
drel being fed forward too quickly. By regu- 7o
lating the relative motion of the nut with re-
gard to the spindle, that is by choosing the
speeds and directions of rotation as well'as the
pitches of the screw-threads of the nut and
spindle the velocity of the feed of the expand- 75
ing mandreél can be set to any desired suit-
able degree. Moreover, the return of the
spindle into the position of rest after the
rolling-in operation takes place perfectly
automatically and without altering the direc- go

tion of rotation,an axial displacément of the

nut and consequently the disengagement of
the drive of the nut being brought about. A
further improvement of the tube expander
according to the invention is moreover rend- 85
ered possible by the cage containing the roll-
ers being so constructed that it is revoluble
by itself alone independently of the rest of
the housing, a feature which is advantageous
for the work and for the working of the tube 96
expander. '

. The drawing shows the tube expander ac-
cording to the invention in Figs. 1 to 5 in
several constructional examples in longitu-
dinal section and enables the essence and 95
the action of the new device to be seen in
detail. '

Fig. 1 represents a first embodiment of
the invention in which the conical expand-
ing mandrel passes out of the housing of the 100
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device during the rolling operation. Fig. 2
shows a modification of the construction ac-
cording to Fig. 1. Fig. 8 illustrates an em-
bodiment of the invention in which the con-
ical expanding mandrel is drawn into the
housing of the tube expander during the
working stroke. Figs. 4 and 5 show two
modified constructions of the roller-cage
which is revoluble independently of the hous-
ing of the device according to these figures.

In the case of the constructional form of
the invention which is represented in Fig.
1, the cylindrical spindle 1 which is pro-
vided with a helical thread 2 terminates at
its front end in the conical expansion man-

'drel 8 and at its hind end in the square 4.

The expansion mandrel 3 projects in be-
tween the three rollers 5 which are so guided
In a cage 6 that they can be forced radially
outwards by means of the expansion man-
drel 8. The cage 6 is removably secured on
the housing 7 of the device by means of
screws, for example, but not shown and can
be exchanged for the purpose of employing
other rollers. The motor for driving the tube
expander is coupled with the end of the spin-
dle provided with the square 4 which end
projects out of the housing'7. The cylindri-
cal portion of the spindle 1 is provided with
a longitudinal groove 8 in which lies a wedge
9 which on the other hand also engages in

the groove of a sleeve 10 which is movable:

along the spindle 1.

The spindle 1 is surrounded by a nut 12
which like the spindle possesses a trapezoid
or flat thread and which with the aid of a
ball-bearing 11 is revoluble in the housing
7 about the spindle. The powerful trapezoid
or flat thread prevents with certainty the
eating of the spindle into the nut. A helical
spring 13 which surrounds the nut 12 and
abuts against an inner projecting portion
18 of the housing 7 presses on the cage of
the ball bearing 11 and consequently on the
flange 15 of the nut 12 so that the latter is
pressed against the wall 14 of the housing
7. The pressure of the spring 18 can be
varied with the aid of a ring 16 which is
adjustable in the housing 7 and which rests
by means of saw-toothed-shaped oblique sur-
faces 17 against a surface, which is corre-
spondingly toothed, of the inner projecting
portion 18 of the housing. The ring 16 by
being turned can be so shifted along the saw-
tooth-shaped surface of the projecting por-
tion 18 that it compresses the spring 13 more
or less powerfully. The position in which
the pressure ring 16 is set at the time can be
securely maintained by means of screw-
bolts 19. ' o

The nut 12 terminates in a sleeve-shaped
extension 20 which carries at its free end a
toothed wheel 21 which with the aid of the
pins or wedges 27 engages in the longitudinal
slot 26 in the sleeve 20 and engages with the
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toothed wheel 22 mounted in the housing 7.
On the same shaft as the toothed wheel 22
is mounted a pinion 23 which engages with
a toothed wheel 24 which is mounted loosely
on the sleeve 10 displaceable along the spin--
dle 1 and which is releasably coupled with

-said sleeve by means of several claws 25 which

engage in recesses in the flange of the slecve
10. The transmission-ratio of the toothed
wheels is such that the nut 12 is driven at
a greater speed than the spindle 1. If the
spindle 1 is rotated by the driving motor as
usual in the clockwise direction, said spindle
and the nut 12 have left-handed secrew-
threads; and if driven by the motor in the
opposite direction, right-handed secrew-
threads.

“The tube expander according to Fig. 1
works as follows:

The spindle 1 revolving in the clockwise
direction transmits its motion through the
gear 24, 23, 22, 21 to the nut 12, which ro-
tates with a velocity greater relatively to the
speed of revolution of the spindle, for exam-
ple, with twice the speed of revolution of the
spindle and in the same direction as the latter.
Thereby the axial feed forward of the spin-
dle 1 experiences a delay so that the driving
motor can develop a fairly high speed with-
out the spindle 1 being fed forward too quick-
ly injuriously. The expanding mandrel 3
passes slowly between the rollers 5 and drives
them gradually outwards against the. wall
of the tube to be expanded by roller, so that
a sudden powerful pressure of the rollers at
the commencement of the working operation.
and consequently the danger of an initial ob-
jectionable deformation of the tube which
has to be rectified later is avoided.

As soon as in consequence of the forward
movement of the expanding mandrel 3 the
pressure of the rollers 5 against the wall of

" the tube has increased to such an extent that

the spindle 1 is no longer fed forwards, there
is brought about, since the rotation of the
spindle 1 continues, an axial displacement of
the nut 12 towards the coupling sleeve 10, the
spring 13 being simultaneously compressed.-
The extension 20 of the nut 12 which by means
of its longitudinal slit 26 can be displaced rel-
atively to the wheel 21 thus meets the cou-
pling sleeve 10 and pushes the latter outwards
on the spindle. . Thereby the claw-coupling 25
is released and the gear 24, 23, 22, 21 disen-
gaged so that the nut 12 comes to a standstill.
Consequently the spindle 1 which is continued
to be driven in the clockwise direction is
screwed quickly outwards back into its initial
position and the nut 12 is transferred by the
spring 18 into.its starting position. After
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12,

the sleeve 10 hag been again coupled with the
wheel 24 the whole tube expander is then

ready again for a new working operation
without the direction of the drive of the mo-
tor and spindle having to be altered.
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“the toothed wheels 22, 23, which are situated
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The constructional form of the invention
according to Fig. 2 is distinguished from the
arrangement according to Fig. 1 in the man-
ner in which the nut 12 is driven and as re-
gards the mode in which the pressure of the
spring 13 is regulated. According to Fig. 2

with their outer side faces resting against the

. wall of the housing 7, are mounted as separate
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members loosely revolubly on a pin 80 mount-
ed in the housing 7 and abut against each
other with oblique contact surfaces 22/, 23"
which are so shapéd that the wheel 23 when
acting as a driver drives the wheel 22 with
it, whereas the wheel 22, when acting as a
driver is unable to drive the wheel 23, on the
other hand the suiting of the pressure of the
spring 13 to the thickness of the wall of the
tube to be rolled in is attained in the case
of the arrangement according to Fig. 2 by
the distance between the coupling sleeve 10
and the extension 20 of the nut 12 being va-
ried, coupling sleeves for example, of differ-
ent lengths, which are added to the tube ex-
pander being placed on to the spindle 1.
Furthermore Fig. 2 is distinguished from
Fig. 1 by the gear being arranged in a cylin-
drical box concentrie with regard to the other

part of the housing 7, so that the part pro--

jecting at one side of the housing in Fig. 1
1s avoided. ‘ '

The tube expander according to Fig. 2
works as follows: : .

‘During the rolling operation the nut 12 is
driven similarly as in Fig. 1 through the gear
24, 23,22, 21 in the same direction but quicker

-than the spindle 1. The wheel 23 is driving

during said time and consequently drives the
wheel 22 by means of the oblique surface 227,

23’. If after the expanding of the tube the

nut 12 is displaced backwards in the axial
direction, since the spindle 1 does not move
forward axially any longer but continues to
rotate it strikes against the coupling sleeve
10 after a movement backward through a. cer-
tain distance and uncouples the latter from
the toothed. wheel 24 in the same manner as
in the case of Fig. 1. During this backward
movement of the nut 12 the spring 13 is com-
pressed and the spring pressure so attained
may by the employment of a shorter or of a
longer coupling sleeve 10 be increased or de-
creased. :

Under . the inereased spring pressure an

; after-expansion of the tube takes place until

the maximum pressure between the tube and
the rollers counterbalances this spring-pres-
sure. Further the surface-pressure between
the screw-threads of the spindle and the nut
is so increased by the counter pressure of the
spring 13 that the spindle 1 which revolves
permanently in the clockwise direction now
tends to drive the nut 12
toothed wheel 22, which engages into the
toothed wheel 21 mounted on the nut 12, now

Thereby the

3

-becomes a driving wheel. - Consequently the

wheel 23 is not driven, but the oblique sur-
faces 22/, 28" become so displaced relatively
to one another that the wheels 22 and 23 are
pressed with their outer end surfaces against
the walls of the housing 7 and are thereby
braked. The nut 12 and the gear now come
to a standstill and the spindle 1 rotates in cor-

respondence with its pitch quickly back into-

the starting position.  Otherwise the mode
of action of the tube-expander shown in Fig.
2 is the same as in the case of Fig. 1.

As Fig. 8 shows, the tube expander accord-
ing to the invention can also be constructed in
such a manner that the conical expanding
mandrel does not during the rolling operation
as in Figs. 1 and 2 pass out of the housing of
the device but is drawn into: said. housing.
This direction of the movement is necessary
when the expanding mandrel 3 is conically
reduced not outwardly but inwardly in -ac-
cordance with Fig. 3, which is advantageous
for many rolling-in operations. In order, in
the case to delay the axial thrust of the spin-
dle 1 during the rolling operation by means
of the more quickly rotating nut 12 for the
purpose of preventing the rollers 5 from ex-
erting an initial pressure which is too power-
ful and moreover in order to:guarantee the
same direction of rotation of the spindle for
the working and for the return stroke, the
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spindle 1 and the nut 2 must be provided, .

when the motor drive is in the right-hand

-direction, with a screw-thread of the same

direction, that is with a right-handed. screw-
thread. Moreover the ball-bearing 11 is not
to be arranged in the neighborhood -of the
rollers 5, as 1n the case of Figs. 1 and 2, but in
the neighborhood of the gear 24, 23, 22, 21
and the action of the nut 12 on the coupling
sleeve 10 takes place through a lever system
81 which is indicated diagrammatically.
The expanding roller according to Iig. 3,
which otherwise is constructed similarly to
that in the case of Fig. 2, acts as follows:

The nut 12, which for example is rotating in .

the clockwise direction twice as quickly as
the spindle 1, causes the expanding mandrel
3 rotating in the same direction to be drawn
into the roller-cage 6 only gradually. When
at the end of the rolling operation the spindle
1 continues only to rotate but does not con-
tinue to shift axially the nut 12 is moved to-
wards the cage 6 and after a certain length of
stroke releases by means of the lever-system
31 the coupling-sleeve 10 from engagement
with the toothed wheel 24. The gear and the
nut come to a standstill and the spindle 1
screws itself quickly back into the starting

‘position and carries the expanding mandrel

3 out of the cage 6. "After rotating the nut 12
backwards into the initial position and put-
ting into engagement the coupling-slecve 10

‘the tube-expander of Fig. 8 1s again ready

for work. The gear 24, 23, 22, 21 may of
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,course be constructed -also in the manner
shown in Fig. 2. L o ‘

If in the case of the arrangement according

to Fig. 8 a spindle and a nut with a left-hand-

ed thréead are employed, the spindle must be

- driven in the left-hand direction in order that

the nut which is'running more quickly may
effect the desired delayed displacement of the
spindle towards the gear. ¥or the selection
of the direction of rotation of the hand drive
or motor drive and of the nut thread or spin-
dle thread it is essential both in the case of
Figs. 1.and 2 as also in the case of F'ig. 3 that

~ the spindle ‘be brought back automatically
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into the starting position after the rolling
operation without the direction of rotation
being altered. If the nut is driven in the
same direction as the spindle it must rotate
more quickly than the latter, but in some cir-
cumstances the proportions may be such that
the nut ‘must rotate more slowly than the
spindle in order to exercise the intended regu-
lating effect on the spindle feed and to pre-
vent the pressure of the rollers from increas-
ing too quickly. The gear, which effects the
transmission of motion from the spindle to
the nut, must be designed and determined as
regards its transmission-ratio in correspond-
ence with the direction of rotation and the
speed of rotation of the nut.

Figs.4and 5 show a further development of .

the new tube expander which consists in the
roller-cage 6 being formed as a part which is
revoluble independently of the housing 7 of
the device.. This arrangement offers the ad-
vantage that the whole tube expander does
not, as in the case of Figs. 1 to 8, during the
working stroke and during the releasing
stroke of the spindle, rotate with a different
velocity from time to time, but that only the
cage 6 rotates with the rollers 5, whereas the
housing 7 remains stationary. By these

‘means a greater uniformity of the forward.

feed of the spindle is attained and the
manipulation of the tube expander particu-
larly when of comparatively large dimen-
sionsis materially facilitated. This revoluble
arrangement of the roller-cage 6 may be em-
ployeg both. in the case, as shown in Fig. 4,
of an expanding mandrel tapering off towards
the front and in the case according to Fig. 5,
of an expanding mandrel becoming broader
towards the front. , '

According to Fig. 4 a ball-bearing 29 is in-
serted between the roller-cage 6 and the hous-

ing 7, on which bearing the one side of the end

flange 32 of the cage 6 runs, while the other
side of the flange rolls on a second ball-bear-
ing 33. The ball-bearings 29, 88 and the cage-
flange 82 are pressed against the housing 7 by
‘means of a box-nut 84 screwed on the end of
the housing, so that the cage is able to rotate
concentrically with regard to-the expanding
maundrel 8 opposite the stationary housing 7.

The housing is provided with one or more’

1,752,408

handles 85 for convenience of being held firm-
ly. According to Fig. 5 the roller-cage 6 has
the shape of a disk on which the rollers 5 are
arranged with the aid of special levers 86 and
which is supported revolubly on the end

flange of the housing 7 with the aid of two *
‘ball-béarings 87, 88 of a mnave-like exten-

sion 39 and of a
screwed-in.

The invention may, of course, be construct-
ed as regards its details in a form departing
from the examples in the drawings. In par-
ticular the size of the roMers, the pitch of
the threads of the nut and the spindle, the
conical form of the expanding mandrel, the
strength of the counter-pressure spring, and
the transmission-ratio of the gear are to be
suited to the requirements of the individual
case considered at the time, in addition to
which the individual parts of the tube ex-
pander may be exchangeable.

What I claim is:

1. A tube expander comprising in combi-
nation a housing, several rollers mounted

pressure-ring 40 which is

-radially displaceably, a cage containing said

rollers, a conical mandrel being enabled to
be drawn between said rollers so as to spread
them apart, a spindle bearing at its one end
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said mandrel and being provided with a

thread, a nut guiding said mandrel spindle
and mounted rotatably in said housing, a
spring producing a counter-pressure on said
nut, means for driving said mandrel spindle
during the rolling-in feed-motion and during
the return motion permanently. in the same

direction of rotation, and means for impart-

ing to said nut during the rolling-in operation
a relative movement with regard to said
spindle so as to control the axial displace-
ment of said mandrel during the working
stroke. :

2. A tube expander comprising in cémbina-
tion a cylindrical housing, a cage connected
to said housing, several rollers mounted
radially displaceably in said cage, a conical
mandrel being enabled to be thrust between
said rollers so as to spread them apart, a
spindle bearing at its one end said mandrel
and being provided with a thread, a nut
guiding said mandrel spindle and mounted
rotatably in said housing, a counter-pressure
spring acting upon said nut, means for driv-
ing said mandrel spindle during the rolling-
in operation and the return-motion perma-
nently in the same direction of rotation, and
means for driving said nut during the rolling-
in operation more quickly than said spindle

and in the same direction of rotation as the -

latter so as to effect the axial displacement of
said spindle and said mandrel into the work-
ing position.

3. A tube expander comprising in combina-
tion a cylindrical housing, a cage connected
to said housing, several rollers mounted radi-
ally displaceably in said cage, a conical man-
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drel being enabled to be thrust between said
rollers so as to spread them apart, a spindle
bearing at its one end said mandrel and being
provided with a thread, a nut guiding said
mandre] spindle and mounted rotatably in
said housing, a counter-pressure spring act-

~ ing upen said nut, means for driving said

10
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mandrel spindle during the rolling-in oper-
ation and the return-motion permanently in
the same direction of rotation, a transmission-
gear arranged in said housing and serving for

obtaining a rotary motion of said nut frow.

said spindle, the transmission ratio being
chosen so that during the rolling-in oper-
ation the nut runs more quickly than said
spindle and in the same direction of rota-
tion -as the latter so as to effect the axial
displacement of said mandrel into the work-
ing position, ,

4. A tube expander comprising in combi-

_nation a cylindrical housing, a cage connect-

40
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ed to said bousing, several rollers mounted

radially displaceably.in said cage, a conical
mandre] being enabled to be thrust between
said rollers so as to spread them apart, a
spindle bearing at its one end- said mandrel
and being provided with a thread, a nut guid-
ing said mandrel spindle and mounted ro-
tatably in said housing, a counter-pressure
spring acting upon said nut, means for driv-
ing said mandrel spindle during the rolling-
in operation and the return-motion perma-
nently in the same direction: of rotation, a

transmission gear arranged in said housing

and_ enabling said spindle to drive said nut
during the rolling-in operation in the same
direction at a revolution number higher than

its own speed so as to effect the axial-dis- -

placement of said mandrel into the working
position, and means for automatically dis-
engaging said transmission gear from the
spindle after the rolling-in operation, saif
disengaging means being operated by t e
axial displacement of said nut.

5. A tube expander comprising in combi-
nation a cylindrical housing, a cage connect-
ed to said housing, several rollers mounted
radially displaceably in said cage, a conical
mandrel being enabled to be thrust between
said rollers so as to spread them apart, a
spindle bearing at its one end said mandrel
and being provided with a thread, a nut guid-
ing said mandrel spindle and mounted ro-

~ tatably in said housing, a counter-pressure

60

spring acting upon said nut, means for driv-
ing said mandrel spindle during the rolling-
in operation and the return-motion -perma-
nently in the same direction of rotation, a
transmission gear arranged in said housing

S

disengaging said transmission gear from the
spindle after the rolling-in operation with the
a.d of the axial displacement of the nut, and
means for revolubly mounting the cage as a

separate part on the housing.

6. A tube expander comprising in combi-
nation a cylindrical housing, a cage con-
nected to said housing, several rollers mount-
ed radially displaceably in said cage, a conical

‘mandrel being enabled to be thrust between
said rollers so as to spread them apart, a

spindle bearing at its one end said mandrel
and being provided with a thread, a nut guid-
ing said mandrel spindle and mounted ro-

tatably in said housing, a counter-pressure ¢

spring acting upon said nut, means for driv-
ing said mandrel during the rolling-in oper-
ation and the feturn-motion permanently in
the same direction of rotation, a transmission
gear arranged in saild housing and enabling

said spindle to drive said nut during the roll-

ing-in ‘operation in the same direction at

“higher speed, means for automatically dis-

engaging the transmission gear after the roll-

ing-in operation by the aid of the nut, the ¢

direction of the threads of the nut and the
spindle being determined so that the spindle
is brought back automatically into the start-
ing position after the rolling operation with-
out changing its direction of rotation.

7. A tube expander comprising in combina-

tion a cylindrical housing, a cage connected
to said housing, several rollers mounted ra-
dially displaceably in said cage, a conical
mandrel being enabled to be thrust between

‘'said rollers so as to spread them apart, a

spindle bearing at its one end said mandrel
and being provided with a thread, a nut guid-
ing said mandrel.spindle and mounted ro-

tatably in said housing, a counter-pressure :

spring acting upon said nut, means for driv-
ing said mandrel spindle during the roll-
ing-in operation and the return-motion per-
manently in the same direction of rotation, a
transmission gear arranged in said housing
and enabling the spindle to drive the nut dur-
ing the rolling-in operation in the same di-
rection at higher speed, two toothed wheels
contained in said transmission gear on the
same shaft and abutting against one another
with oblique surfaces, and means for auto-
matically disengaging the transmission gear
after the rolling-in operation by the aid of
the nut.

. In testimony whereof Y affix my signature.
2 i OTTO ZEIN.
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and enabling said spindle to rotate said nut -

during the rolling-in operation in the same

direction at a revolution number higher than

_ its own speed so as to effect the axial dis-

85

placement of said mandrel into the working
position, adjustable meaus for automatically
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