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UNITED STATES PATENT OFFICE.

FRANK GEORGE HAMPSON, OF CLAPHAM, ENGLAND.

TUBE-EXPAN DING APPARATUS.
SPECIFICATION forming part of Letters Patent No. 683,274, dated September 24, 1901,
Application filed June 4, 1901, . Serial No, 63,130, (No model.)

To all whom 6 may concerm: 7 7of Fig. 6, and Tig. 8 is a sectional plan on
Be it known that I, FRANK GEORGE HAMP- | the line 8 8 of Fig. 6.

SON, a subject of the King of England, resid- Like letters of reference indicate like parts 55

ing at Clapham, in the county of London, | in all the figures.

5 England, have inventad certain new and use- { . The apparatus comprises a frame, prefer-
ful Improvements in or Relating to Tube- { ably for constructional purposes formed in
Expanding Apparatus, (for which I have | halves A A’, held together by screw-bolts A?
made application for Letters Patent in Great | and fixed on one end of a hollow shaft B of 6o
Britain under No. 8,186, dated April 20,1901,) | sufficient length to enable the said frame to

1o of which the followmv isa specmcatlon be placed within the large tube C, in which

This invention 1e1ates toimprovements in | the work is being executed, in position be-
apparatus for the expanding of one tube in | neath the smaller tube C' to be expanded.
an opening in the wall of a larger tube or in | A threaded nut D is journaled in the frame, 635
atube-plateor thelike, and more particularly | so as to be capable of rotating, but not of

15 in tube-expanding apparatus of the type such | movement in other direetions, and a tapered
as is deseribed in the specification of Letters | mandrel K, having a square or angular pro-
Patent No. 629,354 already granted to me and | longation I, engages the thread of the nut
specially adapted for the treating of small | with serew-threaded end K2 - Placed above 7o
tubes in positions difficult of access. the nut D and having a eentral hole through

zo  Theinvention consists in an improved eon- | which the portion E' of the mandrel passes
struction of the roller-carriage carrying or | is a bevel-wheel F, engaged in a recess in the
operating frame-and connecting parts of the frame, so as to be free to rotate, but not to
mandrel and of the operative mechanism | move in other directions. The wheel F is 75
whereby all the movements of the roller-car- | provided with a recess F', and a bolt D', adapt-

23 riage and of the mandrel required to place | ed to engage therewith, is carried in a recess
these within the tube to expand the same and | in the nut D and normally held, under the
then withdraw them are controlled by a sin- | tension of the spring D? engaged within the .
gle spindle, rod, or the like. recess of the wheel, locking thelatter and the- 8o

A further 1mp10vement consists in a device | nut together. The taper portion E of the

3o for fixing the apparatnsin operative position, | mandrel is surrounded by the roller-carriage
which also accurately indicates to the work- | G, having rollers &', carried in recesses there-
man the angle at which the expanding appa- | in in usual fashion.
ratus is in position in the larger tube. The above-described mechanism is not 83

The accompanying drawings illustrate a | novel, being similar to that deseribed in the

35 convenient construction of appambns for car- | specification of Patent No. 629,354, before re-
rying out the invention. ferred to. The following is what consbltntes

Figure 1 is a side elevation, partly in sec- my invention:
tion, showing the complete apparatus with The roller-carriage G is rotatably carried go
the mandrel and roller-carriage in operative | on a ring G which itself is capable of slid-

40 position. Tig. 2 is a detail view of the handle | ing motion within a hollow cylinder . The
and one end of the operating-spindle, show- cyhnder H is earried in the frame A A'so
ing the second position of thelatter relatively | as to be capable only of rotatory movement
to the casing-shaft. TFig. 3 is a cross-section | therein, say as shown in the figures, by means g5
on the line 8 3 of TFig. 1. Tig. 4 is a central | of a flange I, engaged in a recess in the

45 longitudinal section of the expander proper | frame. The cylinder is provided with two
in position beneath a small tube, but with the | cam -slots I1I?, similar but opposed to each
roller - carriage and mandrel within their | other and each extending from about the top
frame. Tig. 5 isa similar view to Fig. 4, but | to about the bottom of the cylinder while 100
with the roller-carriage in operative position | passing around one-half of its cireumfer-

go within the tube. ~Fig. 6 is a similar view to | ence. Each slot is engaged by a stud or pin
Fig. 5, but, showing the mandrel in position | G?, fixed in the ring G? before referred to,
for rotation. Fig. 7 is a section on the line and each pin extends beyond the eylinder II -
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into a vertical guideway or slot A3 in the
frame. With this construction it is-evident
that giving & half-turn to the eylinder Hvill
raise or lower the roller-carriage a distance
equal approximately to the depth of the cyl-
inder relatively to the eyliuder or the frame
of the apparatus. The following is a con-
venient arrangement for giving the requisite
movement to the eylinder.

Between the tapered operative portion E of
the mandrel and its square or angular pro-
longation E' a recess E3 is provided, having
beveled edges E, and the mandrel is so pro-
portioned that when in its lowest position, as
shown in Fig. 4, the recess E? is placed above
the bevel-wheel ¥, before referred to. Mov-
ably resting on the upper surface of the bevel-
wheel F is a catch H®, having a body HY,
which is preferably in the shape of a flat-
tened oval and has a eircular orifice through
which the mandrel passes, this orifice being
of a size to make a working fit with the cor-
ners of the angular portion E' of the mandrel.
Conveniently these corners are flattened and
curved, as shown in Fig. 8. A slot H5 is pro-
vided in the bottom edge of the cylinder H,
adapted to receive the catch 3, which, with
its body, is so proportioned that when the
mandrel is raised so that its angular portion

E’ is engaged in the orifice in the body the.

cateh is held entirely within the eylinder, as
shown in Figs. 6 and 8; but when the man-
drel is in its lowered position, as shown in
Figs. 4 and 5, and the recess E® coincides
with the hole in the catch-body the catch H?
is engaged within the slot H5% A spring,
which may be a flat spring, such as H¢, (shown
in the figures,) tends to hold the catch con-
stantly engaged with the cylinder-slot. The
catch is held from turning on the wheel F by
means of a guide-plate F% fastened to the
wheel by screws F® and which is provided
with a central guiding-recess, allowing the
catch to engage and disengage with the cyl-
inder-slot H> Part of the plate F? overlaps
a portion of the catch-body to prevent any
possibility of the same being raised along
with the mandrel. The plate also serves
as a holder for the spring HS, as seen in
Fig. 8. ' .
Formed integral with or secured onto the
half A of the frame is a flange or offset A4, ex-
tendingunderone-half of the wall of the eylin-
der H between the latter and the bevel-wheel
F and terminating in beveled ends A% AS
these ends corresponding with the slot H°
when the roller-carriage is in its highest and
lowest position, respectively, Figs. 7 and 8.
The bevel-wheel F is geared with a second
bevel-wheel K, formed on a boss K’, rotata-
bly carried in a bearing in an extension A7of

“the frame, onto the outside of which exten-

sion the hollow shaft B is secured, say, by a
serew-thread B’ and set-screw B%.  The boss
K’ is provided with a central longitudinal
hole K?to receive the end I of the operating-
spindle I, carried within the shaft B. The

part L' forms a working fit in the hole K?and
isadapted to slide longitudinally therein, and
they may be of any cross-section which does
not admit of their rotating independently of
each other. The part I’ terminates in a pin
12 adapted to engage arecess D?in the spring-
controlled bolt D', previously referred to, so
that when the spindle L, and consequently
the pin I is in its forward position, as shown
in Fig. 4, the bolt D' is withdrawn from the
recess in the bevel-wheel T, which is thereby
disengaged from the nut D. The spindle L
extends beyond the shaft B, and its free end
is provided with a handle L3 or other con-
venient meansforrotating the same. A bear-
ing B?is formed in the end of the shaft to
support the spindle. The spindle is pro-
vided with two collars L* 1% and pivotally
carried on a lug on the end of the shaft B is
a spring-controlled eatch M, adapted to en-
gage between the collars L! L% when the spin-
dle is in its drawn-back position and the pin
17 is disengaged from the locking-bolt D', as
shown in Figs. 1and 6, and to engage behind
the collar L® when the spindle is in its for-
ward position and the pin L2 engaged in the
recess of the bolt D', as shown in Fig. 2 and
4, thus holding the spindle at the will of the
operator in either of its two operative posi-
tions.

i The action of the apparatus is as follows:
The roller-carriage and mandrel are in their
lowest position within the frame A A’, as
shown in Fig. 4, the pins G® being in the low-
est portion of their respective slots H? and
the recess E? of the mandrel corresponding
with the catch H% The latter is engaged in
the slot H°of the ¢ylinder H. The spindle L
is in its forward position, as shown in Fig. 2,
and the pin L?, Fig. 4, engaged in the recess
D2 of the locking-bolt D’, so that the nut D
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is disengaged from the bevel-wheel T and .

held from rotation. The expander is placed
in position in the tube C, so that the man-
drel and roller-carriage are located directly
beneath the tube C' to be expanded. The
handle 12 is now rotated in the direction of the
arrow in Fig. 3, and when a balf-turn has been
made, the wheel K rotating the bevel-wheel
I, the roller-carriage will have been raised
into the position shown in Fig. 5 by the action
of the cam-slots H2. The mandrel has also
commenced to rise, and the catch-body H*,
engaging the beveled edge E4of the mandrel-
recess K2, has commenced to withdraw the
catch from the cylinder-slot H5 the catch,
however, if still engaged in the slot, comes in
contact with the beveled edge A% of the off-
set A* and is pushed out of the slot, the eyl-
inder H consequently remaining stationary,
while the mandrel still revolves and rises.
As the mandrel rises its angular portion E?,
engaging the hole in the catch-body, holds
the catch out of the cylinder-slot against the
pressure of the spring HS, When the man-
drel has been raised sufficiently to put pres-
sure on the rollers G/, the operator pulls back
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the cateh M and draws back the spindle, so
that the catch engages between the collars,
as. shown in Fig. 1, withdrawing. the pin L?
from engagement with the locking-bolt D',
which, under pressure from the spring D2
enters the recess in the bevel-wheel K, ‘ohus
locking the latter and the nut tovebhel

shown in Fig. 6.  If now the spindle LDbe re-
volved, the nut D, the wheel ', and the man-

drel E rotate together, and the rotating man- |

drel forces the rollers B’ to travel over the
inner surface of the tube C' and expand it in
the usual way. When it is desired to with-
draw the mandrel and carriage, the spindle
L and with it the pin 1% are returned to the
first position, Figs: 2 and 4, and the spindle
is rotated in the opposite direction. The
mandrel is serewed down into the nut D,and
when the recess E? coincides with the catch-
body H* the eatch H® again engages the ¢yl-
inder H and causes it to make a half-furn,
the slots H?lowering the roller-carriage again
within the frame. The cylinder H is pre-
vented from making more than the half-turn
when rotated in this direction by the beveled
end A of the offset A%

In order to hold the apparatus in position
while in use, the casing-shaft B may be pro-
vided with a clamp N, having a screw-con-
trolled jaw to clip the end of the tube C, as
shown in Figs.1and 3. = Theclamp is adapted

- to slide on the casing-shaft B, and a set-serew
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or the like may be provided for clamping: it

on the latter when the apparatus has been .

placed in position. Conveniently the clamp
is provided with a pointer or index, such as
N, projecting in the same longitudinal plane
as the mandrel, so that the opexator can know
the angle at Whleh the apparatus is located
within the tube C. 1in this case to prevent
the clamp (and the pointer) rotating on the
shaft B a key N? is. provided, arranged in a
keyway formed by a longitudinal slot B*in
the shaft and a corresponding slot in the
clamp. As shown in Fig. 1, the index or
pointer N’ may be employed asthe set-screw
for fixing the clamp to prevent lengthwise
movement of the latter on the shaft. The
shaft B may, if desired, be provided with
a scale, so that the operator can see at once
the distance to which the apparatus has been
advanced within the tube C.

Itisevident thatthe construction described
above may be varied without departing from
the spirit of this invention. For instance,
instead of raising or lowering the roller-car-
riage by one half-revolution of the cylinder
the mechanism may be arranged so that more
or less than a half-revolution of the same is
employed to give the required range of move-
ment to the carriage. Moreover, if the re-
cessed portion of the mandrel be exactly pro-
portioned and positioned relatively to the
spring-controlled catch H3, the offset A%, with
its beveled ends, may be dispensed with.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

S

1. In a tube-expander the combination of
a supporting-frame, a eylindrieal frame capa-

ble of 1otator_,7 movement therein, a roller-

carriage free to rotate within the cyhndmeal
flame means operated by the rotation of the
latter for imparting endwise movement to
the carriage, means for rotating the cylin-
drical flame and means for controllmw and
arresting the rotation of the same.

2. In a tube-expander the combination of
a supporting-frame a hollow cylinder capa-

.ble of rotatory movement therein, a roller-

carriage free to rotate within the cyhndex an
expandmrr mandrel arranged centrally. of
the carriage, means operated by the rotation
of the cylinder for imparting endwise move-
ment to the carriage, means for rotating the
mandrel and moving it endwise and meaans,
controlled by the mandrel, for giving rota-
tory movement to the cylinder and for arrest-
ing the same.

3. In a tube-expander the eombination of-
asupporting-frame, having two vertical slots,

a hollow cylinder eapable “of rotatory move-
ment within the frame and having two cam-
slots each extending around pa,rt; of its cir-
cumference, from above downward a ring
adapted to slide withinthe eylinder and hav-

‘ing two pins each engaging one of the cam-

slots and one of the vertical slots, a roller-
carriage engaged with the ring so as to freely
rotate therein, and means to partially rotate

the eylinder within the frame to impart end-

wise movement to the ring and the carriage
substantially as set forth.

4. In a tube-expander the combination of
a supporting-frame, having two vertical slots
a hollow cylinder capaple of rotatory move-
ment within the frame, having two cam-slots
each extending around a part of its cireum-
ference from above downward, and a recess
in its bottom edge, a ring adapted to slide
within the eylinder and having two pins each
engaging one of the eylinder cam-slots and
one of the frame vertical slots, a roller-car-
riage rotatably engaged in the ring, an ex-
panding-mandrel arranged centrally of the
carriage having a tapered operative portion,
anangularprolongation and a recess between
these two pormons, meansg to rotate and give
endwise movement to the mandrel, a slldmv

| eatch adapted to engage the cyhnder recess

and having a body through which the man-
drel passes, a n'uldlnw-plate for the catch and
its body, means to rotate the guiding-plate
and a spring tending to hold the catch en-
gaged within the recess, the catch and the

hole in its body through which thé mandrel,

passes being so proportioned relatively to
the angular prolongation and the recess of the
mandrel that the catch is engaged in the eyl-
inder-recess when its body corresponds with
the mandrel-recess and withdrawn from the
same when its body corresponds with the
angular prolongation substantially as set
fort;h

5. In a tube- e*{pandei the comblnatlon W1t11
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a supporting-frame, a hollow cylinder capa-
ble of rotatory movement therein and having
arecess in its lower edge and arotatable catch
adapted to engage sald recess to rotate the
cylinder of a plate or offset having beveled
ends adapted to engage the catch and remove
it from the cylinder-recess when the cylinder
has completed one-half of a revolution in
either direction substantially as and for the
purpose set forth.

6. In a tube-expander the combination of
a supporting-frame, a roller-carriage free to
rotate and to move endwise therein, an ex-
panding-mandrel arranged centrally of the:
carriage, and means, operated by a single
spindle to impart endwise movement to the
carriage and to the mandrel or to revolve the
mandrel. o

7. Inatabe-expanderthe combination with |
a supporting-frame, a threaded nut free to
rotate therein, an expanding-mandrel with a

- threaded end engaged in the nut, a gear- .

25
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wheel above the nut, engaged with the man-"
drel so as to rotate the latter but permit of

its free endwise movement, a sliding bolt con- |
trolled by a spring to lock the nutand wheel |
together and a second gear- wheel engaged |
with the first to rotate the same, of a spindle -

capable both of rotation and of endwise

movement having an end pin adapted to en-.
gage the sliding bolt and force it back against -
the tension of its spring to release the first |
gear-wheel from the nut and to lock the lat-
ter when the spindle is in its forward posi- |
tion, and to release the bolt: and nut when !
the spindle is drawn back, and having an an- |
gular portion engaged with the second gear- -
wheel, so as to rotate the latter when the !
spindle is in either position endwise snbstan- .
tially as set forth. :

8. Inatube-expanderthe combination with |
a frame and casing-shaft and an operating-

spindle carried thereby capable both of rota-
tory and endwise movement and operative in
two endwise positions of two collars on the
spindle and a spring-controlled cateh earried
on the casing-shaft adapted to engage be-
tween the collars, or behind one collar -sub-
stantially as and for the purpose set forth.

9. Inatube-expanderthecombination with
a casing-shaft of a clamp carried thereon, so
as to be capable of endwise but not of rota-
tory movement, means tofix the clamp on the
shaft at any desired point and a screw-con-
trolled jaw adapted to engage the tube with-
in which a smaller tube is to be expanded,
substantially as set forth,

10. In a tube-expander the combination
with the casing-shaft of a elampearried there-

| on 80 as to be capable of endwise but not of

rotatory movement, means to fix the clamp
on the shaft at any desired point and a serew-
controlled jaw adapted to engage the tube
within which a smaller tube is to be expanded
and an index or pointer lying in the same
longitudinal plane as the mandrel substan-
tially as-and for the purpose set forth.

11. In a tube-expander, the combination

‘with the casing-shaft of aclampcarried there-

on 8o as to be capable of endwise but not of
rotary movement, a set-secrew for fixing the
clamp on the shaft and a secrew-controlled
jaw adapted to engage the tube within which

a smaller tube is to be expanded said screw

constituting an index or pointer lying in the
same longitudinal plane as the mandrel; sub-
stantially as described. :

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

FRANK GEORGE HAMPSON.
" Witnesses:
HAROLD WADE,
HARRY B. BRIDGE.
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