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To all whom tt may concern:

e it known that I, HENRY WARDEN, of the
city and county of Philadelphia, State of
Pennsylvania, have invented a new and use-
ful Improved Bmlet -T'ube Expander, of which
the following is a true and exact deser Iption,

reference bemﬂ' had to the accompanying |

drawings, which form a part of this specifi-
cation.

The object of my invention is to provide a
boiler tube expander which shall be more cer-
tain, even and reliable in its operation than

‘those now in use and especially to fit the ex-

pander for use in securing tubes in convex
or concave boiler heads.

My invention consists,—first, in combining
an e“{pfmdmﬂ' tool with ad;]ustdble bearlnﬂ*b
mdependent of the tube or boiler, so that the

angular position of the expander may not be
affeeted as 18 now the case by the character
of the work it is doing; second, in the com-
bination of the expanding tool thus secured
in adjustable and independent bearings with
a motor by means of an a,d;]usta,ble connec-
tion whereby the expander is rotated in any
position within the range of its adjustment:
and lastly, in the specml appliances illus-
trated in the drawings and hereinafter fully

described; said devices being those preferred

by me as embodymﬂ' my inv (,I]tl()n in the best
and most excellent form and connection.
Reference being now had to these drawings,
Figure 1, is a front elevation of my improved
apparatus Kig. 2, a side elevation thereof.

Fig. 3, a central Veltledl section through the
expandel and its immediate eonnectlons and

supports. Fig. 4, a perspective view of the
expanding 1:001 and the head which holds it.
Fig. 3, a cross section through the expander
on the line y v of Fig. 3. I‘w 6, 18 a front
elevation of a modified structme for support-

ing and adjusting the expanding tool; and
_ FIU' 7, a slde view showing the connection of

the ﬂemble shafting Wlth the expandmﬂ‘
spindle.

A (Figs.1,2 and 6) is the bed plate on which

the stluotures which support the ad;]ustable-

bearings, are supported.

A’ A7 A? (Figs. 1 and 2) is the frame of the
supporting device.

B B are sliding blocks which have bearings
on the uprights A A’ and are engaged and |

g

| supported by the serew shafis C C; thesescrew

shafts have bearings at top and bottom in the

frame and have miter wheels ¢ ¢ secured at

their upper ends; these wheels are geared

with similar wheels ¢’ ¢’ secured on shaft C*

and when this shaft is turned by the hand
wheel (% the screw shafts are rotated and
the blocks B B caused to move up or down
as may be desired.

D and E are shafts pr efemblv hollow; they

have their bearings in the Slldmﬂ' blocks B

and are parallel to each other; the shaft K 1s
made to rotate, while in the plan shown, the
shaft D is securely elamped to the blocks B.

I 1s a rofating shatt journaled at top and
bottom in the frame; this shaft is driven

through the miter wheel 7? by means of wheel

| fr and the pU_“E'}TS 1_“' & Sll()tfs in shaft I en-

gages with a key on the wheel £ which is at-
tached to the adjoining sliding block B and
moves up and down with it. This miter wheel
f 1s engaged with the miter wheel e which is
dttdehed to the end of the rotating shaft E;
a slot ¢” is formed in this shaft.- =

G is a sliding block in which is formed the'

bearing for the expanding tool; it is secured
at top “and bottom to the pa,la,llel shafts D
and K and 18 free to wmove laterally along
them; a toothed wheel D’ actuated by a crank

7¢

8¢

wheel D2, being secured on block G and en-
gaging with a rack d cub in theupper partof

shaft D.

I prefer, especially in connectlon Wlth the
structure I have been descrlbmg, to arrange
the expander as is shown in Figs. 3, 4 and 5

In this device an annular head H is armnﬂ*ed

to it neatly in a hollow cylindrical projection

t G2 of the block G and on the outer rim of its

face are secured guides i ; this head isformed
on the end of a tubula,t shaft T’ having a

thread cut on iis outside and its other end-

thickened up and provided with an internal
thread. This shaft passes through a boss G’
of the adjustable block G. which bosb 1s made
sutficiently long to afford a secure bearing for
the shaft and threaded internally to engage
with the thread on H’. On the end of this
shaft a hand wheel J is secured by means of

QC

IC

which 1t is rotated and forced in or out at

will. A wheeled jam nut J’ isscrewed on the

outer end of the threaded shaft and when
screwed against the boss G’, locks the shaft




W

51 and i.t-s head Hsecurely in place. A round | ameter of the boiler tube.

centrally perforated plate I. rests against the

- face of the head I and is secured to it by the

I0

guides i before mentioned, on opposite sides
of its central perforation parallel V.guides 12
are secured. Detween these o*mdee are se-
cured sliding plates S S ha,vmﬂ‘ on theirinner

edges outwardly-projecting arms @ Q, the

outer portionsg of which are rounded in formn
as shown and have recesses g g formed in
them in which rest the expanding rollers R
R which project somewhat above or beyond

- the surface of their supporting arms and are

I5
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" end of the shaft H’.
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held in place when not being used, by bands
r 7 Or In any convenient way. The inner
faces of the arms Q are formed as shown so
as to fit against, the diverging sides of the
wedging plug Pand underthe mortised guides
D P formed on sald plaug. This plug P is at-
tached to the end of a shaft K which passes
through and fits neatly in a threaded tubn-
lar shaft L, the thread of which engages with
the. mternel thread formed in the thlckened
On the end of tube L
which projects into the enlarged portion of
the hollow shaft H’, is secured a cylindrical
block L/ which serves as an additional sup-
port for the shaft K, a collar £ on which rests
against the end of thls cylinder I/ while an-
other collar, %/, secured to K at the otherend

of the tube L e]a,mps the spindle K and tube

L together so that theu longitudinal move-
ment will be the same.

M is a hand wheel eeeured on theend of the
tube or shaft L, and M’ is a wheeled jam-nut
by means of which, the shafts I. and H’ may
belocked together When desired. Intheouter

- end of the Spmdle K, a slot n is formed in

45
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- projection G?of the adjusteble block G.
wheel N’ is driven by a train of gearing O’ O’

which is keyed a miter wheel N which en-
gages with a similar wheel N’ journaled on a
This

also journaled on (* and these, thIOU gh a gear-
wheel O, which is attached t0 the bloek G SO
as to move with it, and drived by the shaft E
by means of a key engaging with the slot e’.

T in Fig. 3 represents a convex boiler head
in which a tube { is being expanded.

- The Opemtlon of the ebove described mech-
anismis easily followed: The boiler head hav-
_ing-beén placed in front of the machine, the
expandmﬂ' tool 1s brought in front of any de-
sired tube hole by ﬁret adjusting the verti-

cal height of the block G by means of the

wheel C2 tur ning which rotates the shafts C
C, and moves the blocks B B which supports
the shafts D E up or down as desired, and
then adjusting its lateral position by means
of wheel D~ turmnﬂ' which rotates thetoothed
wheel D’ which, engaging the rack d, moves
the block G in either direction.. The bpmdle
K of the expanderis drawn back by means of
the threaded tubular shaft I, and the vaide
piates S S with their armsQ @ thus drawn to-
gether on the wedge-shaped point of the plug
P until the distance between the outer sur-
faces of rollers R R is less than the inner di-

488,589

lar shaft H’ 80 as 1;0 lock it and.shaft I. to-
cgether, and the shaft H’ is then rotated by
its wheel J until, by meansof its secrew-thread,
it is thrust forward sufficiently to cause the

rollers R, which are carried forward with it,

to enter the end of the tube, which has been
inserted in the head of the boilerx The jam

nuat J’ is then serewed against the boss G’ to
hold the shaft H” and through it, the rollers

R, in position and the jam nut M’ then re-

leased, and the hand-wheel M turned soasto
force the spindle K, and throughitthe wedge

plug P, forward, the plug forcing the guides

The jam-nut M’ .
-is then screwed against the end of the tubu-
e

75

30

and arms S Q apart and the rollers Ragainst

the inside of the boiler tube. The shaft I is
then set in motion by its connected gearing
and through wheels f and e, rotates the shaft

'K which ot course eetueteb the gear- -wheel O

keyed in its slot ¢/, and this “heel through

the train O/ O’ and N’ drives the wheel N
which, being keyed in the slot n of shaft K

ers R being thus forced to turn, and being
gradually foreced apart by the operator turn-
ing the hand-wheel M so as to forece plug P
inward.

free to turn in guides h.

The arms Q and slides S of course
turn the plug P and carry with themn the plate
I, to which they are attached, and which is

_ » YO
‘rotates it and the plug P at its end; the roll-

95

In Figs. 6 and 7,1 have represented the ed-"

_]usta,ble block G as secured to shafts D and
E which, at one end, are pivoted on a center
Y, and at the other, free to move in a curved
guide slot, the motion being accomplished by

turning a wheel V which actuates a toothed
~wheel v engaging with a carved rack W. The

block G 1is made adjustable along the sup-
porting rods D and E by being atteehed to
rod D by means of internally threaded lugs

100

105

g" ¢g’, said rod D being threaded throughout

its length and rotated at will by a crank D=,

IIO

By means of the two movements thus given
to G, the expanding tool can be brought in -

front of any tube holeasin the first deseribed
In these figures also, I have dis-
pensed with the dd,]ustable gearing by whiech

apparatus.

115

the shaft K was rotated in the plen first de-

scribed and acecomplish the same result by at-
taching a flexible shaft to said shaft or spin-

dle K.

The various devices for ad;] usting and man-
aging the expanding roliers whwh I have de-

I20

| seribed, are those which I consider best for -

use with atubeexpander having independent -

adjustable bearings outside ef the boiler
and tube being epprated on, and the devices
for turning the expander when in place by

I25

power as shown, are given for the same rea-

son. I wish it to be clearly understood how-
ever, that, save where these special devices
represented in the drawings are expressly re-

ferred to in the claims, 1 do not mean said

claims to be limited on their use. The ex-

panding rollers R instead of resting in the
~arms Q of guide plates S, may be _made coni-

I30
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cal in shape and rest directly against a coni-
cal plug as is now usual with such tools; or

rollers may be dispensed with and the wedge- |

like arm Q or other similar devicesresting on
the conical plug or wedge P, may be made to
act on the end of the tube. Obviously, the

plug having its spindle bearing in the ad-

Justable block G may be pushed or pounded

~in by hand to foree the rollers or expanders

10
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apart and rotated by power or hand as may
be desired. The great advantage gained by
using the outside bearing for the expander
being, that no matter what the eharacter of
the work, the expanding action of the tool is
always directly away from the center line of
thetubebeingacted on,while by theolder plan,
the expander having its bearing only against
the spots being worked on would, in case of a
convex boiler head, tend to turn itself into a
line at right angles to the plane of the tube

holeand therefore would not do such work sat-

1sfactorily.
Another very important feature of my in-

~vention lies in the combination with the ad-

justable bearing for the tool of a device for
rotating the spindle and its plug by power

‘and through self-adjusting connections, as by

this construction the advance of the plug is
made to take place while it is being rotated
and thus the expanding action is evenly ex-

erted all around the tube, while by the old |

blan, the rollers were driven in at one point
and then wrenched out of the depressions

formed by being afterward turned.

The advantages of my preferred mechan_--
ism for supporting the adjustable bearing.

block G, will, I think, be obvious; but, as is
made clear by Fig. 6, all that is essential is,

“that said block should be firmly supported by

devices which allow it to have two motions

80 that it can be brought into any desired po-
sition with respect to the boiler head.

With reference tothe various new features

involved in my device for actnating and ad-

Justing the expanding tool in the block G, I
desire to note that these are capable of use-
ful separate, as well asconjoint use; thus, the
device of making the plug P a flat faced wedge
instead of a cone, and of securing the rollers
in the arms Q instead of making said rollers
conical and allowing them to rest directly on

the conical plug may be used without the sys-

tem of threaded shafts &ec., shown and de-
scribed; and it is equally true that the ar-
rangement of the threaded shafts H’ and L
and spindle K, may be advantageously used
with the old conical plug and rollers or conical

- plug and non-rotating expanders.

6o

The expanding device when constructed as
shown in Figs. 3 and 4, is well adapted not
only for expanding the tubes in place in the
ordinary way, but also for turning down the
projecting edges of the tube against the out-
side of the tube sheet. To use my device for
this purpose, the face plate I with its attach-
ments, and the plug P, should be withdrawn

from the tube, and the plug then thrust for- |

is desired to turn down. When properly ad-
justed,therotating mechanism which operates

of the tube by turning the handle J so as to
press the face plate H and its attachments
forward. The operator, by means of the han-

dles M and J, has complete control both of the

pressure and the points on which the end of
the rollers shall work and can thérefore ac-
complish this turning down of the edge of -the

tube with great rapidity and neatness.

Having now described my invention, what

I claim as new and desire to secure by Let-
ters Patent, is: - |

ward suﬁieiently to bring the ends of th_e ex- '
panding rollers opposite to the edge which 1t

70

the spindle K should be set in motion and -
‘then the rollers are pressed against the edges

/5

30

1. In combinatidn_ with an ad) astable block 8 3

adapted to support the bearings of a tube

expanding tool; a hollow shaft externally -

threaded to engage in threads upon the ad-

justable block having at one end a face plate
and at its otherend an internal thread formed go |

in a thickened portion of the tube and a
handle for turning said shaft;tube expanding
devices secured on the face plate aforesaid so
as to be movable to and from its hollow cen-

ter; a hollow shaft externally threaded to en-
~gage with the thread in the thickened end of

the tube aforesaid and having a handleon its
exposed end; a wedging plug adapted to move

the expanding devices on the face plate asit .
I00

is advanced or caused to retreat in the hole

95

in said plate; and a spindle attached to said -

plug, passing ‘through the. internal hollow

its longitudinal movements while-revolving

freely within it, all substantially as and for

the purpose specified.

‘shaft and so connected with it as to follow

T05

2. In ecombination with an adjustable block

adapted to support the bearings of a tube ex-

panding tool; a hollow shaft externally -

threaded to engage in threads upon the ad-
justable block L’ having at one end a face
plate and at its other end an internal thread
formed in a thickened portion of thetubeand
a handle for turning said shaft; tube expand-

ing devices secured on the face plate afore-

110

II5

sald so as to be movable to and from its hol-
low center; a hollow shaft externally threaded

to engage with the thread on the thickened

end of the tube aforesaid and having a handle
on its exposed end; a wedging plug adapted

to move the expanding devices on the face

plate asit is advanced orretracted.in the hole
in said plate; a spindle attached to said plug

120

passing through the internalhollow shaft and

50 connected with it as to follow itslongitudi-
nal movements while revolving freely within
it; a motor and adjustable mechanism con-

‘necting the motor and spindle so as to rotate

sald spindle in whatever position it may be
placed, all substantially as and for the pur-
pose specified. | S

- 8. In combination withan adjustable block
adapted to support the bearings of a tube ex-

125

1 3.0

panding tool; a face plate attached to said -
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block as described; a platesecured on the face | vices, and having a spindle passing through

of said plate by elamps which holditin place
while permitting it to revolve; expanding de-

vices secured on the face of smd revolving

plate by guides whiech permlt themto move to
and from the center and a wedging plug pass-

1ing through the centers of the plates afore-

sald, so as to act on the expanders and hav-
ing a spindle extending through the adjust-
able bloek substantlallv as a,nd for the pur-
pose- speclﬁed

4. In combination with an adgusta,ble block
addapted to support the bearings of a tube ex-
panding tool; a face plate attached to said
block as descrlbed a plate secured on the face

- of said plate by cla,mps which hold it in place

20

30

while permitting it to revolve;expanding de-
vices secured on the face of smd revolving
plate by guides which permit them to move
to and from the center; a hollow externally-
threaded shaft enn*ao*uw with threads on or

supported by the adJustable block and hav-

ing a handle on its outer end, and a wedging
plu passing through the centers of the plates
aforesa‘d so as to act on the expanders and
having a spindle passing through the hollow
shaft aforesaid and so secured to it as to be

governed by its longitudinal movement while

free to revolve independently, all substan-
tially as and for the purpose specified.

5. In combination with an adjustable block
a,da,pted to support the bearings of a tube ex-

~panding tool; a face plate secmed on the end
~of an 'externally-threa,ded tube engaged with

35

- revolving plate by guides which permit them

40

a thread on the adjustable block; a plate se-
cured on the face of said plate by (,la,mps which
hold it in place while permitting it to revolve;

expanding devices secured on the face of smd

to move to and from the center, a hollow ex-
ternally-threaded shaft engaging with threads
on or supported by the adjustable block and

- having a handle on itsouterend,and a wedg-

45

ing plu passing through the centers of the
plates aforesaid so as to act on the expanders
and having a spindle passing through the hol-
low shaft aforesaid and so secured to it asto

- be governed by its longitudinal movement

50

EE

while free to revolve mdependently, all sub-
stantially as and for the purpose specified.

6. In combination with an adjustable block
adapted to support the bearings of a tube
expanding tool; a face plate secured on the
end of an externally-threaded tube engaged

with a thread on the adjustable block; a

plate secured on the face of said plate by

clamps which hold it in place while permit-

- ting it to revolve; expanding devices secured
- on the face of sa,ld revolving plate by guides

6o

which permit them to move to and from the
center, a hollow externally-threaded shaft en-
oaging with threads on or supported by the
adjustable block and having a handle on its
outer end, and a wedging plug passing

through the centers of the plates aforesaid
‘80 as to act on the expanders, said plug hav-
- ing flanges which engage the expanding de-

|
|

the hollow shaft aforesaid and so secured to
it as tobe governed by itslongitudinal move-
ment while free to revolve independently, all
substantially as and for the purpose specified.

7. In combination with an adjustable block
adapted to support the bearings of a tube ex-
panding tool; a face plate secured on the end
of an externally -threaded tube engaged with
a thread on the adjustable block; a plate Se-
cared on the face of said pla,te by clamps
which hold it in place while permitting it to
revolve; expanding devieces secured on the
face of said revolving plate by guides which
permit them to move to and from the center,
rollers seated in the faces of the sliding ex-
panders, a hollow externally-threaded shaft
engaging with threads on or supported by the
adjustable block and having a handle on 1ts
outer end, and a wedging plug passing
through ‘the centers of the pla,tecs aforesald
SO as to act on the expanders, said plug hav-
ing flanges which engage the- expaudmﬂ' de-
vices, and having a spmdle passing through

75

oTe ;

or

the hollow shaft &fmesmd and so secured to |

it as to be governed byitslongitudinal move-
ment Whﬂe free to revolve mdependently, all
substantially as and for the purpose specified.

8. In an apparatus for adj usting the bear-
ings and rotating the spindle of a tube ex-
pandm the combmatmn with a supporting
frame of parallel screw-shafts geared to re-
volve simultaneously in the smd frame, mov-

95

[00

able blocks each engaged with the threads of

one of said screw shafts; abar extending from

one of said movable block% to the other and se- -

cured to said blocks; ashaft having bearings
in the said movable blocks and arr a,nﬂ'ed par-
allel to the said bar; a miter wheel secured
on the end of the shaft; a miter wheel secured

on a projection of one ot the sliding blocks so

105

as to engage with and have its axis at I‘lﬂ‘ht' |

angles to the first wheel and parallel to the
screw shafts before-mentioned; a shaft pass-

ing through the last- mentwned mifer wheel

I10.

and S0 enn'aﬂ'ed with it that they will revolve

gitudinally; a block secured to the bar and
shaft conneetmﬂ' the two sliding blocks

together whlle the wheel is free to move lon-

115'

aforesaid so as to move freely thereon lon-

trltudlnally, an expanding tool having its
bearings in said sliding block, and & spmdle
extending through the same; a gear wheel se-
cured to Sa,ld shdmn' block and upon the ro-
tating shaft so as to rotate with said shaft
whlle free toslide thereon and a train of gear

wheels journaled on said sliding block, "t;he,

last of which is keyed to the spindle on the

120

125

expanding tool so as to rotate the same while -

leaving it free to move forward and back-
ward, all substantially as and for the purpose
Speelﬁed

HENRY- WA-R-DEN.’

Witnesses:
FRANK A. MULLIKIN

JOSHUA MATLACK, Jr.
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