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on the line 3 3 of Fig. 1'.
longitudinal section of the e*ip&udel proper

y within the tube.

FRANK GEORGE, .HAM-.PSON

OF CLAPIIAM ENGLAND

TUBE EXPANDING APPARATUS

SPEGIFIG‘:LTION f-:}""mmg pa,rt of Let‘{:ﬂ-rs Pa:tent N 0. 683 274 dated September 24 1901.

| Apphcatlon ﬁled J une 4, 190]

Serlal No. 63 130. (No model)

To ali whom it maz Y COMCEPTL.:

Be it known that I, FRANK GEORGE IIAMP-
SON, a subject of the King of England, resid-

ing ‘at Clapham, in the couuty “of London -
En land, have invented certain new and use- |
ful Implovements in or Relating to Tube-

Expanding Apparatus, (for which I have

made application for Letters Patent in Great
Dritain under No. 8,186, dated April 20,1901,) |

of which the followmﬂ' 1S a spemncamon

- This invention lelates to improvements 11:1_
ﬂppamtus for the expanding of one tube in
an opening in the wall of a larger tube or in

a tube-plateor thelike, and more particularly
In tube-expanding apparatus of the type such
as 1s described in the specification of Letters
Patent No. 629,354 already granted to me and

specially adapted for the treating of small

tubes in positions ditficult of access.

struction of the roller-carriage carrying or
operating frame and connectm parts of the
mandrel and of the 0pemt1ve mechanism
whereby all the movements of the roller-car-

riage and of the mandrel required to place

these within the tube to expand the same and
then withdraw them are controlled by a
gle spindle, rod, or the like.

A further 1111p10v’ement consists in a device

for fixing the apparatusin operative position,
which also accurately indicates to the work-
man the angle at which the expanding appa-

ratus 1s in pomtaon in the larger tube.

The accompanying drawmfrs illustrate a ;

convenient construction of appamtus for car-
rying out the invention.

Figure 1 is a side elevation, paz tly in sec-
tion, aahewuw the complete appamtus with

the mandrel and roller-carriage in operative
position. Fig. 2 is a detail view of the handle |

and one end “of the operating-spindle, show-

ing the second position of thelatter relatively

Fie. 3 is a eross-section
[ig. 4 is a central

to the casing-shaft.

in position beneath a small tube, but with the
roller - carriage and mandrel wwhm their
frame. Tig. 5 is a similar view to Fig. 4, but
with the 1011@1 -carriage in operative posmon

Fig. 5, but showing th_'e mandrel in position
Fig. 7 is

for rotation.

-

The invention consists in an improved €on-

8111- |

Fw' 6 is a similar view to

nut together.

a section on the line |

] 7 7 of Fltr 6, and I‘iﬂ* 3 is a sectional plan on

the line 8 8 of Fig. 6.

~ Likeletters of rel’el ence mdlcate Ii 1{6 parts
in all the figures.

The appamtus comprises a frame, prefer-

ably for constructional purposes formed in

halves A A’, held together by serew-bolts A*>
and fixed on one end of a hollow shaft B of
sufficient length to enable the said frame to
be placed w 1th1n the large tube C, in which
the work is being e‘s:ecuted in pOSlthIl be-

neath the amallet tube C' to be expanded.

A threaded nut D is journaled in the frame,

| so as to be capable of rotating, but not ot

movement in other directions, and a tapered
mandrel X, having a square or angular pro-

longation E’ engages the thread of the nut

with SCrew- thleaded end E=2 - Placed above
the nut D and having a central hole through
which the portion E' of the mandrel passes
is a bevel-wheel F, engaged in a recess in the

| frame, so as to be free to rotate, but not to

move in other directions. The Wheel If 1s
provided with a recess F', and a bolt D', adapt-
ed to engage therewith, is carried in a recess
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in the nut D and 1101‘m&11yjheld, under the

tension of the spring D? engaged within the
recess of the wheel, locking the latter and the
The taper portion E of the -

mandrel is surrounded by the roller-carriage
&, having rollers G/, carried in recesses there—

_111 in usual fashion.

- The above -described mechamsm is not

Inovel being similar to that described in the
'spemﬁca,tmn of Patent No. 629,354, before re-

80

ferred to. The following is wha,t cousintutes

my invention:
The roller- 0&111&“‘6 G is lobdtd,bly Cdllled

90

on a ring G2 Whmh itself is capable of slid-

ing motion WIthm a hollow cylinder . The
cylinder II is carried in the frame A A'so

as to be capable only of rotatory movement .

therein, say as shown in the figures, by means
of a flange I, engaged in a recess in the
frame. Tlle (3}1111(161 is provided with two
cam-slots II?, similar but opposed to
other and ecmh extending from about the top
to about the bottom of the cylinder while

passmo' around one - half of its circumfer- !
‘Each slot is engaged by a stud or pin

ence.
G3, fixed in the ring G? before referred to,

95

each

I100.

and each pin extends beyond the cyhndel 11 _'
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into a vertical guideway or slot A% in the
frame. With this construetion it is evident.
that giving a half-turn to the cyvlinder H will

raise or lower the roller-carriage a distance
equal approximately to the depth of the cyl-
inder relatively to the cyliuder 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 K’ 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 E2 is placed above
the bevel-wheel F, before referred to. Mov-
ably resting on the upper surface of the bevel-

‘wheel F is a catech H?3 having a body H4

which is preferably in the shape of a flat-
tened oval and has a circular 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,
Convenjently these corners are flattened and
curved, as shown in Fig. 8. A slot H5 is pro-
vided in the bottom edge of the eylinder H,
adapted to receive the catch H8, 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

catch is held entirely within the cylinder, as
shown in I'igs. 6 and 8; but when the man-
drel is in its lowered position, as shown in
Figs. 4 and 5, and the recess E3 coincides
with the hole in the cateh-body the catch HS
1s engaged within the slot H°% 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 F2 fastened to the
wheel by screws F3, and which is provided
with a central guiding-recess, allowing the

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 Hf as seen in
Fig, 8. | | | |
Formed integral with or secured onto the
half A of the frame is a flange or offset A?, ex-
tending underone-halfof the wall of the eylin-

‘der I between the latter and the bevel-wheel

I and terminating in beveled ends A5 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
screw-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 L, carried within the shaft B. The | sure on the rollers G,

‘beneath the tube C' to be expanded.

683,274

part L' forms a working fit in the hole K?and
1s adapted 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
17 adapted to engage arecess D?in the spring-
controlled bolt D', previously referred to, so
that when the spindle L, and consequently
the pin L? is in its forward position, as shown

1n Kig. 4, the bolt D’ is withdrawn from the

recess in the bevel-wheel I, which is thereby
disengaged from the nut D. The spindle L
extends beyond the shaft B, and its free end
18 provided with a handle 13 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! 15 and pivotally
carried on a lug on the end of the shaft. B is
a spring-controlled catech M, adapted to en-
gage between the collars L L5 when the spin-

dle is in its drawn-back position and the pin

L is disengaged from the locking-bolt D’, as
shown in Figs. 1and 6, and to engage behind
the collar L5 when the spindle is in its. for-
ward position and the pin 12 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.

~ 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 H2and
the recess E2 of the mandrel corresponding
with the catch H°% The latter is engaged in
the slot H® of the cylinder H. The spindle L
Is 1n its forward position, as shown in Fig. 2,
and the pin L? Fig. 4, engaged in the recess

D? of the locking-bolt D’, so that the nut D

70

75
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18 disengaged from the bevel-wheel T and .

held from rotation. The expander is placed
in position in the tube C, so that the man-

IIO

drel and roller-carriage are located directly

The
handle L’ 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

115

F', the roller-carriage will have been raised

into the position shown in Fig. 5 by the action
of the cam-slots H® The mandrel has also
commenced to rise, and the catch-body H4,
engaging the beveled edge E!of the mandrel-
recess KE°, has commenced to withdraw the

catch from the cylinder-slot H? 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 catech-body, holds

the catch out of the cylinder-slot against the

pressure of the spring H% When the man-
drel has been raised sufficiently to put pres-

the operator pulls back

120

125

130
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- showninFigs. 1and3.

. -:,-'-__583,2.*?4_.'_ '

~ that the catch enﬂaﬂ'es between the collars,

as shown in Fig. 1 w1t11dmwum the pin L*

-~ from enr‘raﬂement w1th the IOCL]IIH'—bOlt D',

which, under plessure from the spring D2

._Lnters the recess in the bevel-wheel K, thus |

| '_IOCklnﬂ the lattm (md the nut tocrethel

o volved, the nuﬁD the wheel F, and the man-

10 drel B rotate togethel and the rotating man- |

shown in Fig, 6. If now the spmdle L. be Ie-—

drel forces the 1011ers B’ to travel over the
inner surface of the tube C' and expand it in

' the usunal way. When it is desired to with-

15

draw the mandrel and carrlaﬁe, the spindle
I and with it the pin I? are returned to the

O first posmon Figs: 2 and 4, and the spindle

" is rotated in the opposue direction,

-~ mandrel is bclewed down into the nut D and
when the recess E3 coincides with the ca,tch-

~ the slots H*lowering the roller-carriage again
- within the frame.
vented from. ma,kmﬂ' more than the half-turn
~when rotated in this dueeuon by the beveled.
end Af of the offset A% :
~ In order to hold the appalatlls in pOalthll:"
o while in use, the casing-shaft B may be pro-
- vided with a clamp \T having a screw-con-
trolled jaw to clip the end of the tube C, as
‘Theclamp s adapted |

body H* the catch H? again engages the ¢yl-
inder H and causes it to make a half tmn

The cylinder H 18 pre-

. to slide on the casing- 5h.:1ft B, and a set-screw

35

435

P
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‘or the like may be pmmded f01 clamping it
‘on the latter when the apparatus has been |
Conveniently the clamp
is provided with a pointer or index, such as:
N’, projecting in the same longitudinal plane
- asthe mandrel, so that the opelator can know
. the angle at whlch the apparatus is located

40

placed in position.

Wlthm the tube C. In this case to prevent
the clamp (and the pointer) rotating on the

shaft B a key N? is. provided, ar ranﬂ‘ed in a

keyway formed by a longitudinal slot B*in

‘the shaft and a corresponding slot in the
As shown in Fig. 1, the index or
‘pointer N’ may be employed as the set-screw
~ for fixing the clamp to prevent lengthwise

clamp.

movemenb 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 appar atus has been-

advanced within the tube C.
- Itisevidentthatthe construction described
above may be varied without departmw from

the spirit of this invention. For instance,

instead of raising or lowering the roller-car-

riage by one half revolution of the ¢ylinder

the mechanism may be arranged so that more
or less than a half- 1evolut1on 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 e*;a,etly pro-

~ portioned and positioned relatively to the
- spring-controlled catch HS, the offset A4, with

its beveled ends, may be dlspensed with.

What I claim as my mventlon ‘and desu'e'
| 0

to secure by Letters Patent, is—

The

the eatchr M aﬁddmws bﬁék the spindle, Sd l

1. In a tube- expandel the combination of

asupporting-frame, a eylindrical frame capa-
ble of 1013&1301‘_{ movement therein, a roller-

carriage free to rotate within the cylmdmeal

frame means operated by the rotation of the

g

70

latter for imparting. endwise movement to

the carriage, means for rotating the ecylin-

‘drical flame and means for: controlhnw and
“arresting the rotation of the same. |
2. In a tube-expander the combination of

a supporting-frame a hollow yhndel capa-

ble of rotatory movement therein, a roller-

carriage free to rotate within the cylmdel an

75

80

expandmn‘ mandrel arranged centrally. of .

| the carriage, means opemted by the rotation
‘of the ¢y lmder for imparting endwise move-
ment to the car rla,fre, meauns for rotating the
‘mandrel and moving it endwise and meaans,
controlled by the ma.ndrel for giving rota-
tory movement to the cvlmdel and for arrest-- |
| ing the same. |
| 3 In a tube- exnandm the combination of*
a supporting-frame, having two vertical slots,

& hollow cylinder capable of rotatory move-

ment within the frame and having two cam-
slots each extending around p.«;u.b of 1ts C]l-.'.
cumference, from above downward a ring
adapted to slide within the eylinder and hav-
‘ing two pins each engaging one of the cam-
__"slots and one of the ve1tma1 slots, a roller-
carriage en fmfrcd with the ring so as to freely
‘rotate therem and means to partially rotate
‘the eylinder within the frame to impart end-
wise movement to the ring and the carriage

subst&nmally as set forth.
4. In a tube-expander the eombmatwn of

a supporting-frame, having two vertical slots -

‘a hollow eylinder capaple of rotatory move-
‘ment within the frame, having two cam-slots
each extending around a palt of its circum-
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 cylinder cam-slots and

one of the frame VGLBICHJ slots, a roller-car-

| riage rotatably engaged in the ring, an ex-
-pandmg mandrel arranﬂed centrally of the
carriage having a tapered operative portion,
‘anangularpr olonfratmn and a recess between

these two portlons, meang to rotate and give

endwise movement to the mandrel, a shdmcr-_
| catch adapted to engage the cyhnder recess

and having a body throurrh which the man-

go
95 '.
roo

105
II-.O .
15

120

drel passes, a f*mdmfr-plate for the catch and

its body, means to rotate the guiding-plate
and a spring tending to hold the catch en-

cgaged within the recess, the catch and the

‘Thole in its body through which the mandrel.

passes being so proportioned relatively to

the angular prolonﬂ'atmn and therecess 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

125 '

ch-i

same when its body corresponds with the

angular prolongation substantmlly as setb

| forth _
5. In a tube e*{pandei the combmatuju wltli_'
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20

a supporting- fm,me, a hollow e}lmder capa-
ble of rotatory movement therein and having

arecess inits lower edge and arotatable ea‘rch
adapted to engage said recess to rotate the

cylinder of & plate or offset having beveled
ends adapted to engage the catch and remove
i1t from the cyhndex -recess when the cylinder
has completed one-half of a revolution in
either direction substantially as and for the

purpose set forth.

rotate and to move endwise therem

carriage, and means, 0pemted by a single

spindle to impart endiwise movement to the
~carriage and to the mandlel or to revolve the

mand rel

7. Inatube-expander the 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

30

35

40

wheel above

permit of -

the nut engaged with the man-
drel so0 as to rotate the latter but

its free endwise movement, a sliding bolt con-
trolled by a spring to lock the nut and 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 for ce it back against :
the tension of 1ts spring to release the first i

gear-wheel from the nut and to lock the lat-
for when the spindle is in its forward posi-
tion, and to release the bolt- and nut when
the spmdle i3 drawn back, and having an an- |

tla,lly as set forth.

8. Inatube- expander the combination with
a fmme and casmﬂ'-shafb and an opelatlnn--

gular portion engaged with the second gear- :
‘wheel, 50 as to’ Totate the latter when the
'spmdle 18 1n either position endwise substan- .

L ISR TEE Ry
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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 carried
on the casing-shaft adapted to engage be-
tween the eollals or behind one collar ‘sub-
stantially as and for the purpose set forth.

9. Inatube-expanderthecombination with
a casing-shatft of a clamp carried thereon, so

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 clampcarried there-

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

rotatory movement, means to fix the clamp
on the shaft at any deswed point and a'screw-

| 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-

tla,lly as and for the purpose set forth.
11. In a tube-expander, the combination

‘'with the casing-shaft of aclampcarried there-

on so as to be capable of endwise but not of

rotary movement, a set-screw for fixing the

clamp on the shaft and & SCrew- 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 loncrlbudmal plane as the mandr el sub-
stantmlly as described.
In testimony whereof I have swned my

name to this specification in the presence of

two SlleCI‘IblI]C" witnesses.
FRANK GEORGE HAMPSON

- Witnesses:
HAROLD W ADE,

HARRY B. BRIDGE.

45

50

| as to be capable of endwise but not of rota- |

6. In a tube-expander the combination of .
a supporting-frame, a roller-carriage free to
an ex-
panding-mandrel arranged centlally of the:
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