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Ta aZZ whmn mﬁ mmz Gancerm

~ Beit'known that 1, FRANK GEORGE H MP-'--
"SON, a subject of - the Queen of ; England, re- | p
.81dmn' at Shoreham, Sussex eounty, Ent,land |
~have. mVEznted certa,m new. and useful Im- |
| _provements in or Relating to Tube-Expand- | p
o - ing, (for which I have made ‘application for-
" Letters Patent in- ‘Great Britain under No. -
12,752, dated June 7, 1898,) of Vshlch t..he: f@l-ff
lewmﬂ' isa speclﬁeatmn :

e Tlns invention relates to the empandmw of__f-_-
 one tube into another or into a tube-plate’or

the like, and although it is apphcahle in ac-.
cessible places and for large sizes of tubes as
well as small-1t 18 partlculmly suitable for
~ expanding very small-tubes in inaccessible
places, and 1 wzll new descrlbe 1t in that ap- :

| _phca,tlon

ag

 ble.

35

45

50

" enough mto the larﬂ'e tube L, in which the

~ Hithertoin the case of boﬂers havmﬂ* many.
small tubes connected with drums or larger
tubes great difficulty has been expemenced in |
| expandmﬂ' the ends of -the smaller tubes.in
‘the holes in the larger ones, and the choice

of the sizes of tubes Whlch could thus be used
has been practically hrmted by reason of this
difficulty. -

A tube- e?{pander eanstructed aceordmg 1;0'

this invention will enable- the ends of sinall

tubes to be expanded into holes in the wall of .

a drum or larger tube or chamber whose di-

mensions are. Jimited to such an éxtent that | g
f -by the entry of extensions C* on the parts C'

the use of the ordinary type of tube- expander

within it would be 1mp0551ble or impractica-
It is herein described with reference to_'

the accompanying: drawings, in which—

"~ Figure 1 is a longitudinal central sectlion

of the complete e‘v:pa;uder in pomtlon withina
tube in. readiness to expand a smaller tube:
into engagement therewith. Figs.2and 3 are.
views su:mlar to Fig. 1 with the movable parts

of the expander in the different positions as-
sumed by them in the operation of the Appa-

ratus as hereinafter described. Figi41isa
plan of Fig. 1. Fig.sisa per speetwe view-of
the frame (/ hereln‘lftel referred to, with cer- |
tain of its appurtenances; and Iig. 61s a-sec-

tion on the line 6 6 of Fw 1.

Like letters mdmaie hke pm ts thwu ﬂhout

the drawings.

The body of the éppn atus comprises a shaft | |
‘vices which’ do not interferé with its rotation

| armmcl the mandrel I) when the roﬂers B’ are -

A of sufficient length to enable it to pass far

| wmk is bemﬁ' exeeuted t0 carz

place Where the smaller tube L" is to be ex-"
anded,

of the control mecha,msm by which the adjust-

‘| ment of the expansion apparatus is effected,
‘so that it can be controlled and onemted' .
from the outer or accessxble end of Lhe Iarﬂ*elf

tube L. o
The expansmn apparatus com prisesar OHEI’-

| carriage B, which may be ta,pm ed, as shown,

or not, as prefened carrving in recesses the
‘expansion-rollers B’ and ad;ustable in the di-
rection of the axis X Y in a frame secured to
‘the shaft A, so that the earriage may be with-

drawn into or protruded from the rest of the
apparatus. Theframe Cin theexample illus-

| trated is made in twin parts C’ C%, which abut
against each other upon the central planel11,.
| Fig. 4, of the apparatus, being held together

by cauntersunk SCrew- studs Cfand by a plate
A’ formed on oneend of the shaft A and en-
awed with the parts C' C* by scerews A® and

C?into a socket A? on the shaft-A. The lower

yortsthehandles

I'D dowu to the‘ ‘

“This shaft supperts the appar&tus 5 5
by which the actual operation of: expansiont -
1is effected; the axis X Y, about which the ewz--'-']
ansion- mllers travel, bemg arranged atan . . -
angle, which pr efera.blv,as inthe present exs -
| ﬁmple is.a right angle,with the length of. the
~shaft A and wnh the am&l line. of the con- = .
7t trol and operatmg mechanism. Theend of
'_the shaft opposite tothat at wmch the expan- .
siomr apparatus iscarriedsupp

8o

‘por tion of the frame thus constituted is ap-
' -proxml&tely semicylindrical in transversesec-

tion, as may be seen from Fig. 6,50 as to ap-

prommately fill one-half of the lower portion

of the larger tube L, into which the apparatus
‘18 mserted while the apper portion is nar-
.TOWer, (sea Fig. 5,) inclosing the carriage B

when the latter is Ietracted and serving to

- form a guide for the slides ¥, which bem
“against 1ts outer faces as will be presently_-
| explained. .

~In each of the parts ¢’ P a semmueular re-
cess is formed, the two semicircular recesses
| when the parts C' C? come togethér forming

a complete cireular recess C5, in which B, D’

90

95
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and G, hereinafter referred t0 are mtatable .

The:carriage B is moved endmfse by de-
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B T AT ¥ 1 opelﬂstlon On the carriage B is a ring K, I'nut G‘rcmd bevel-w heelD towebhex L} mov e»‘ff:_ff_§'i}§?
. -carried in a eireumferential groove B32 npon | ment of the rod K in the dll’eCtIOH of thear-

. . . the exterior thereof and pr mnded with pins | row: thereon from the position in W_hl_eh itdis-
. E. These pins- are ‘controlled ‘by slides T, ﬁfshown in¥ig. 3 into that in which itis shown 70 =~
R ;E_.}5?”dd;]ustable npon the frame Cin a dll’@(}tlﬁﬂif 1n Ifig, 1 the bm eled portious H and K’ of the R
. transverse to that of the axis X Y byarod R -:*shdmﬁ' bolt and rod engage, so that the latter R
. and provided with cam-slots F?, which are ar- .opemtes to retract the bolt I and free the'nut_j-r-:- RS EE
.. .. rangedat an an gle with the dueetmn of mo- | G from the bevel-wheel D', the rod X simul-
.. tion of the Shdes and receive the outer ends .taneously engaging the nut Gand so locking 75 -~
- .10 of the pins E. In addition to the cam-slots | itin the flﬂme sXed C% A reverse movementfi* B

o . ~ F? the plates I are provided with straight | of the rod K. permits the bolt H to reéngage =~

- slots F? arranged parallel with the dneetlonj | the nut G with the bevel-wheel D" under the
o of motlon of the plates and engaged by pins | influence of the spring H? and leaves the nut:_"*
.. . .Ct which project from the sides of the frame | free to turn in the frame C. SRR 80
O T P I :ﬂQr_;s:;'aﬂ*aln*st which the plates bear, so as to keep | In use the 'apparatus is: passed w1th Itq_:: e
e o P ﬁ;-the plates frmn 11d11]c-* up or down on the cen-f- parts, 1n the pOSIthH in which Ihe} are shown.

- - - tral projection, Whlch they embrace, = = | Dby Fw" 1 into the main- tube L as far as the =
... - Flisarod by which the plates F can be ad—i ‘end of the small tube I/, which is to be ex-
B ST P Ju,st;ed This. extend% into, proxnmty to the:-‘._ipanded and the rollel e&rrlaﬂ‘e Bisthen pro- 85

:;.w;_ha,ndle y. © { truded, as in Fig. 2, into the small tube L'
- The ma,ndlel D Whleh e\t(—mds In'r() the C‘&lﬂ?-; by the shdes F, which are moved endwise, so =~ = -

- riage B, is enencled by a bevel-wheel D', re- | that _the_mclmed slots F? therein acting upon f'f_ f.} ?“f‘i-_?
R AT ;;tamed 111 a recess CP4in. the frame (. - Theé- .the pins K, and so upon the ring E, move the e
.~ wheel is'so engaged with the recessed I‘za,mei- -_;emnaﬂ‘e B out of the frame C from the posi- go

. .15 as to be free to mtate but not to have move-. | tion in which it is shown in Fig. 1 into that
. mentin the direction of its axis. That por- | in which it is shown in Fig. 2. VVhen this =
S N SRS tlon D2 of the mandlel which passes through | has ‘been dme, the rod K is moved soasto
IR . andinthe drawings extends’ below the. bevcl—z;m etract the bolt H and disengage the bevel- SRR

L .ngheel D’ is of fmfrulm form 1in cross- qeetwnfi “wheel D’ from the nut G, Whlch is simultane- g5 =

IR 30 ‘and passes thrm;w'h an angular hole of corre- | ouslylocked by the rod. K tothe frameCC'C% -+

______ . sponding shape in the biS or center of the | Then the spindle Jisrotated to turn by means
. ... bevel-wheel, with which it makes a sliding | of the pinion J* the bevel-wheel D’ without
.. .. . fit, so that whlle the mandrel D can move | the nut in such a direction as to rotate the AT
... . endwise easﬂy through the boss of the bevel- | mandrel D and cause it to scr ew itself out of 100 =
. 35 wheel D' to follow up or to recede before the | the nut G, following up the carriage Band
. roller-carriage B yet the bevel-wheel D' can- | foreing - the rollers B’ against the inter for of =
.. 'not be mtated without turning the mandrel | the small tube. L', as shown in Fig. 3.  As
- withit. The portion D?of the mandrel which | soon as the mandrel has been moved ous suffi-
‘bears upon the rollers B’ is coned, and the | ciently far the rod K is moved so as 0 unlock 105
40 opposite end D* of the mandrel is secrew- | the nut G from the frame C and allow the
threaded to engage with a serew-threaded nut | bolt H to reengage the nut with the bevel-
G, encircling it. The nut G is journaled like | wheel D, these two parts G D’ being subse-
the bevel- ﬂheel D' to turnin the frame C. It | quently rotated in ecompany by the pinion J?
occupies the lower portion of the recess C® | to cause mandrel D to turn and foree the roll- 110
45 and contains a sliding bolt H, which can en- | ers B to travel: over the inner surface of the
ter recesses D%in the face of the bevel-wheel | tube L’ operated upon and expand it outward
D’. Instead of the threaded end D¢ of the | in a manner well understood. When the nut
mandrel or the bolt H there may be other | &, wheel D', and mandrel rotate in company
equivalent means by which the nut G can be | in this manner, the mandrel of course re- r1g
50 engaged with or disengaged from the bevel- | ceives no endwne movement. The nut G is
wheel D’ on the mandrel against both of | preferably provided with a pointed portion G’
which it bears. to engage with the larger tube L to assist in
J is a spindle journaled in the sha,ft A and holdmn' or locking the apparatus in its proper
frame C, with a handle J' at its outer end poswlon therein. 120
55 and at its inner end a pinion J? engaged with | It will be appreciated that the actual de-
the bevel-wheel D', so that by rotanmﬂ' the | tails may be greatly varied without departing
handle J’ the bevel ~wheel D’ and 1]’1&1](1161 D | from the spirit of this invention, and would
can be turned. | necessarily be varied according to the nature
K is a rod momble endwise in the fr ame C. | of the work and its accessﬂ:nhty or otherwise. 125
60 This rod is employed to bolt the nut G to the | The foregoing description will serve, how-
- irame C (' C? through which the rod passes, | ever, to indicate how the invention may be
and also to Opemte by means of 1ts coned or | carried into effect.
beveled inner end K’ the sliding bolt H, with In the place of the shaft A a rod or other
the beveled portion H' of which it enn*aﬂ*es form of body may be adopted. Elastic or.130
65 HRisa spring by which the bolt H Is nor- | pneumaticapparatus or flexible shafting - may
| ma]ly kept in such a position that 113 locks the 1 be emploved for driving the spindle I The
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~ trally of the carriage,
ing the mandrel and moving it endwise, sub-

20

e2085¢ s

‘mandrel D and nut G can be 1*ota,ted by other |
than bevel-gear. The variousspindles, such

as J K, may be arranged one within the other.
A tube-expander such as is hereinbetore
described can be inserted into. .the larger

tube, operated thereéin, and withdrawn there- |
from without detachment of any of

and it can be used to expand smaller tubes

than could be expanded under similar condi-
tions with any other known expander.

I ¢laim— .

1. In a tube-expander, the eémbinaﬁon r;)_'f.

the supporting-frame, the roller-carriage free

. to rotate and move endwise therein, means

for imparting endwise movement to the car-
riage, the expanding mandrel arranged cen-
and means for rotat-

stantially as-deseribed. _-
2. In a tube-expander, the combination of
the supporting-frame, the roller-carriage free

to rotate and move endwise therein, means
for moving the carriage endwise, the ex-|
panding mandrel arranged centrally of the

carriage, the nut on the frame engaged by

the mandrel, the driving-gear to rotate the
mandrel, and means for alternately locking :
‘the nut to the frame and gear, substantially

~ as described. |

20
the frame, the rotatable and endwise - mov- )
‘able roller-carriage, the expanding mandrel
arranged centrally of the carriage and screw-

35

40

3. In a tube-expander, the combination of

threaded at its inner end, the nut engaging

the mandrel, the gear-wheel having a sliding |

connection with the mandrel, the driving-

- shaft in mesh with said wheel and arranged
“at a right angle to the axis of the mandrel,

and means for locking the nut to the frame,

substantially as described.

4, In a tube-expander,
the supporting-frame,

the combination of

wise-movable roller-carriage thereon,theslide

its parts, |

‘at an angle with

the rotatable and:end- |

carriage and screw-threaded at its innerend,

the nut engaging the mandrel, the gear hav-

ing a sliding connection with the mandrel,

the driving-shaft arranged ab a right angleto

the axis of the mandrel and engaging said
gear, and means for alternately locking the

o

nut, to the frame and gear, substantially as

5. Ina tube-e_xpander, the combination of

the frame,the roller-carriage supported there-
by, the expanding '
trally of the carriage, the nut engaging the

‘mandrel arranged cen-

-

mandrel, the gear-wheel connected thereto,

95

{ and bolts for alternately locking the nut to -
the gear-wheel and frame, substantially as

6o
! described..

- 6. In a tu‘be-expander,-the éombin_atioii of

the frame, the endwise-movable and rotata-

‘Dble roller-carriage, the ring loosely engaging
the carriage and having lateral pins, theslide

provided with inclined ways engaging the
pins, the expanding mandrel, and operating
means for the latter, substantially as de-

_scrib'ed_. L |

7. In a tube-exp&ndeﬁ cdrhpriéiﬂg a roller-

¢

carriage and mandrel, each adjustable at an .

angle to the axis of a support C, A, driving

and clutch mechanism to impart rotary and

‘endwise motions to the mandrel for the pur-
pose deseribed. - ,

8. Inatube-expanderthecombination with
a support C A, of _
| the axis thereof, a nut G, a

mandrel engaged therewith, and cluteh driv-

ing-gear which will cause the mandrel to screw
into or out of the nut or the two to rotate in
company. o |

In tes?nimony'_whereof I have hereto s-et'my

hand in the presence of the two subscribing

witnesses.

Witnesses: -

a roller-carriage adjustable

75

8o

' FRANK GEORGE HAMPSON.

. AvLrFrED J. BouLT,
- HARRY B. BRIDGE.

for reciprocating the carriage, the tapered |
45 expanding mandrel arranged centrally of the
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