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ments used for the purpose of expanding the

cross-sectional view of the same on the line x

‘side view of the same, showing it adjusted f01
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To all whom it ma i concerm:
Be it knownthat I, WIrLLIAM I. B. MCHALE

haveinvented certain new and useful Improve
ments in Combined Tube Expander and Cut-
ter, of which the following is a specification.

This invention relates to certain new and
useful improvements in that class of 1mple-

ends of tubes.

The object of my invention is to pmmde a
tube-expander with an attachment for expand-
ing the tubes and cutting them at the outside
at the same time, or for Luttuw them at the in-
side of the boiler-héad.

The invention consists in the combination,
with a slotted stock, of boxes 1n the slots of
the stock, swages or rollers in the boxes, and
detach@ble cutters on the outer rollers in the
boxes.

The invention also consists 1n various de-
tails and combinations of the same,-as will be
described and set forth hereinafter, and pointed
out in the claims.

In the accompanying drawmn*s, IMigure 1 18
a side view of my improved tube expander and
cutter, parts being broken out. Iig. 2 1s a

z, Fig. 3. Fig. 3 is a sectional plan view of
the same on the line y vy, Kig. 2. Iig. 4 18

cutting the tubes at the inside of the boiler-
head. Fig. 5 is a sectional plan view of the
same on the line z 2z, Fig. 4. Fw 6 is a detail
cross-sectional view 'of one of the boxes. Fig.
7 is a partial side and sectional view of a modi-
fied construction of one of the cutters.

Similar letters of reference indicate corre-
sponding parts.

The tubular stock A is provided at about
the middle of its length with an external an-
nular offset or shoulder, B, separating the
parts A"and A’ of the stock, the part A" hav-.

ing a slightly greater diameter than the part
A’ The part A’ is provided with three or
more longitudinal slots, C, which extend from
the bore of the stock to the outer surface, and

theslotsand grooves.

resting on the surface of the roller O.
. cutter S is made V-shaped in cross-section,or

are slightly narrowed from the outer to the in-

‘ner surface of the stock, and the sides of the

slots are slightly curved toward each other.
In said slots C the cylindrical swages D or the
boxes E, which will be described hereinafter,
are placed The stock 1s passed into a 11ng,

| each other.

F, having an annular flange, I, and an annu- |

lar rabbet, F?, into which the lower pmt of 55

the la,rﬂ‘er Cy]mducal part A’ ean pass. A

ring, &, Smloundmﬂ' the part A® of the stock,
18 placed against the bottom of the ring F and

is held in place by a pin or key, G'. If de-
sired, the ring F may have two lugs, H, pro-
Jectmﬂ* in the direction toward the npper or

{ree end of the part A’

The cylindrical rollersor swages D are of the
same length as the slots C, so as to have no

longitudinal play in the same, and are so

shaped as to revolve freely in the slots. The
diameters of the swages or rollers are such
that the rollers can be inserted into the slots
from the outside, but cannot pass entirely
through the same, as the diameter of the
swages is greater than the inner width of the
slots.

Each box B is provided with a 10ng1tudm&1
oroove, K, in the inner or narrower side, said
oTo0ve hwmg approximately the eross-sec-
131011 of about three-quarters of a circle.
said groove K a longitudinal slof, L, extends
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to the wider side of the box, the Sides of said

slot L being curved.
of each box is curved on a convex line, and
the inner side on a concave line, as Shcmn in
dotted lines in Figs. 5 and 6. |

The box I 1s closed at one end and open ab
the other end to permit passing the roliersinto
‘In theouter convex sur-
face of each box two transverse slots, M and

The outer or wider side

80

N, are provided, oue at one end and the other

at the middle, said slots extending through to
In the groove I

the 101:19;11:11(1111&1 oroove K.
I place a roller, () which is provided with two
annular grooves, P and Q, so located that

when a roller is placed in the box thegrooves .

will be in line with the transverse slots M and
N. In the slot L, I place a roller, R, which is
passed through a circular cutter, S in-one of
the grooves M and N, thus adApblng sald cut-
ter t0 revolve on said roller R, the roller R
The

may consist of a short eylinder provided w ith
a V-shaped cutting-edge, as shown in Ifig. 7.
The grooves P and Q 111.:1y be V- shaped or
may be shaped the same as the contour of the
cutter shown in Fig. 7. The sides of the box
1 are slightly cur 1w’ed and 1nclined toward
A flange, W, 1s formed on the

open end of each box to br id ge over theslot L.
The operation is as follows: When a tube
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is to be expanded and cub off outside of the |

boller-head, a box, I, is placed in each slot of
the stock, and the ring I, having the lugs H,
is fastened on the stock. The part A’ of the
stock 1s inserted into the tube until the ends
of the lugs H rest against the boiler-head,
(shownin “dotted linesin Fig. 1,) and amandrel
18 then driven through the stock, and, press-
ing. on the rollers O, presses them oubw ardly,

1O Wheleby the boxes are also pressed outward

and the rollers R pressed against the inside of
the tube. By turning the mandrel the rollers
O are revolved on their longitudinal axis, and
they in turn revolve the rollers R. The stoc]{

15 A is also turned on its longitudinal axis, and

thus the cutters are earried 1 a

circle along
the inside of the tube.

As the edges of the

cutter project more than the surfaces of the .

rollers R, the cutters first act on the inside of

2o the tube and cut a groove in the same, which

1s gradually deepened until the prOJeetlnﬂ' end
of the tube outside of the boiler-head is cut
off. Then the rollers R begin to act on the
tube and expand the same. In case the de-

25 vice 18 to be used as an ordinary tube-ex-

pander without cutting the tube, the swages
D are 1nserted into the slots. In ease 1t 18 de
sired to cut off the tubes inside the boiler-
head, two cylindrical rollers or swages, D, are

30 Dlaeed in two of the slots, and a box D in the

third. The cutter S of the box JOBT plaeed in
the forward groove, M. The stock is passed
into the tube the part A® being shown in Fig.
4 in p081t1011 in the tube, Wthh with the head,

25 is shown in dotted 1111es the ﬂanﬂ*e R of the

40 revolved on its longitudinal - AXiS.
S acts on the tube inside of the boiler-head.

45

ring I resting against the outer “side of the
boiler-head. The mandrel is inserted and
turned on 1its longitudinal axis, whereby the
rollers O and R are revolved, and the stock is
The cutter

and cuts a groove into the same, which is
gradually deepened, and, finally, the tube is
cut off and drops to the. bettom of the boiler.

If desired, all three boxes may be used for
cutting off t_he tube at the inside of the boiler-

head; but I prefer to use two swages and one

box, as the friction-surface is increased and
the stock may be revolved on its longitudinal

5o axis more easily. The ring F, provided with

or without the lugs H, can easﬂy be removed
from the stock and readﬂv replaced. The
flange F' limits the ontward movement of the
swages or boxes and prevents moving the said

55 parbs outward sufficiently to remove them

from their slots. The swages or boxes can
only be removed after the rings F and G have
been removed.

Having thus described my invention, Iclaim

6o d4S new and desire tosecure by Letters Patent—

1. In a tube expander and cutter, the com-
bination, with a stock -having longltudmal
slots, of betes in said slots, rollers mounted
in the boxes, and cutters mounted detachably

65 on said rollels substantially as herein shown

and described.

2. In a tube expa,nder and cutter, the com- |

bination, with a stock having slots of boxes
1n said slets two parallel lonmtudmal rollers
In each bo*z and a cutter on one roller on
each pair of rollers, Substantlally as shown
and described.

3. In a tube etpa,ndel and cutter, the coms-

- bination, with a stock having slots, of boxes

in said slots two lougltudmal parallel rollers
in each box, and a cutter mounted loosely on
the. outer 1011er substantially as shown and
described.

4. In a tube expander and cutter, the com-
bination, with a stock having slots of boxes
in the slots and two lonﬂltudmal palallel roll-
ers in.each box, substantlelly as shown and
deseribed.

5. In a tube expander and cutter, the com-
bination, with a stock having slots of a box

70

75

80

In each slot two lougitudinal palallel rollers

1n each box one roller projecting from the in-

ner surface of the box and the other from the
outer surface, and said rollers being in con-
tact, subet&nbmlly as shown and desecribed.

6. In a tube expander and cutter, with a

.stoek having slots, of boxes in the slots two

parallel lenﬂlbudmal rollers in each bo*c one

Toller pr Q]E:Ctll]‘-’*‘ from the inner and the Other

from the outer surface of the box, the inner

rollers having annular grooves and the outer

rollers carrying cutters, substantmlly as shown
and described.

7. In a tube expander and cutter, the com-
bination, with a stock having slots, of boxesin
the slets each box h‘wmg a 10ng1tudmal
oroove and slot and two transverse slots, and
of a cutter mounted on the outer roller wwh—
in one of the transverse slots, subsbantlally as
shown and described.

8. In a tube expander and cutter, the com-

- 90,
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bination, with a stock having slets of pairs .

of rollels in the slots of the stoek sald rollers

being mounted to travel transversely to their.

longitudinal axis toward and from the center

-of the stock, and said rollers being in contact,

and of cutters on the outer rollers, substan
tially as shown and described.

9. In a tube expander and cutter, the com-
bination, with the stock having 1011g1tud111a1
slots,of boxesin theslots,each box havinglongi-
tudinal orooves and slots rolliers in the boxes,
and the bridging-flanges W at the ends of the
boxes, substantially as shown and described.

10. In a tube expander and cutter, the com-
bination, with the stock A, hewmﬂ' the lon-
gltudma,l slots K, of the rings F, havmg the
lugs H and the rabbeb the lower ends of the
slots K being flush with the upper surface of
the ring-F, Substanmally as shown and de-
scribed.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two SlleGI‘lbII]ﬂ‘ witnesses.

WILLIAM I. B. McHALE.

Witnesses:
OSCAR F. GUNZ,
SIDNEY MANN.
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