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TO LEONORE €. HILL.

TUBE-EXPANDER.

SPECIFICATION forming part of Letters Patent No. 751,7 -?;1, dated February 9, 1904,

Application filed July 10, 1903, Serial No. 165,003,

(No model.)

To all whom it maly CONCeriv:
Be it known that I, Josepua S. Hivy, a citi-

zen of the United States, and a resident of

Washington, in the District of Columbia, have
invented certain new and useful Improvements
in Tube-Expanders, of which the following is
a full, clear, and exact description, such as
will enable those skilled in the art to which it
appertains to make and use the invention, ref-
erence being had to the accompanying draw-
ings, forming a part of this specification.
The invention relates to improvements 1n

that class of tube-expanders in which rolls are

forced gradually against the inner face of the
tube and at the same time are caused to travel
around the tube to press the latter outwardly.

It consists in the novel construction, com-
bination, and arrangement of parts, such as
will be hereinafter fully described, pointed
out in the appended claims, and illustrated in
the accompanying drawings.

In the drawings, in which similar reference

characters designate corresponding parts,
Figure 1 is a longitudinal sectional view of a
tube-expanderembodying theinvention. Fig.
9 is a cross-sectional view on the line 2 2 of
Fig. 1. Fig. 3 is a plan view of the casing.
Fig. 4 is an end view of one of the movable
blocks. Fig. 5 is a plan view of the roll-car-
rier and roll mounted therein. Xig. 6 isa
side elevation of the roll-carrier. Fig. 7 isa
plan view of the yoke.

The cylindrical casing 10, which carries sev-
eral of the operative parts, has at one end the
journal 11, rotatable in the bearing 12 of the
voke 18. The casing is held in the yoke by
the shoulder of the casing on one side of the
voke and the collar 14 onthe otherside placed
on the inner end of the squared stem 15 and
secured by the screws 16 to the shoulder 17
of the journal 11. The casing is rotated in
the yoke by a pawl-and-ratchet mechanism.

- On the squared stem 15 outside of the collar

14 is the ratchet-wheel 18. With the teeth
of thisratchet-wheel engages the pawl 19, car-
ried by the lever 20, havmﬁ' a bearing 91 on
the ratchet-wheel. B;} moving the lever back
and forththrough the pawl- and-ratchet mech-
anism the casing can be rotated in the yoke.

A shaft 22 is journaled concentrically in the
stem of the casing and is held therein against
displacement by the washer 23 inside of the
casing and the nut 23" on the outer end of the
shaft. The shatt is rotated independently of
the casing by the wheel 24 on its outer end,
provided with openings 25 in its periphery to
receive the end of the lever 26. The shaft
passes through the casing, and its inner end
is journaled in the bear mcr'-pla,te 27. The lat-
ter is held in place on the shaft by the collar
28 on one side and the nut 29 on the other.
In the periphery of the bearing-plate is an
annular groove, in which is placed a split-ring
spring which bears against the inner face of
the tube being expanded and holds the bear-
ing-plate in place

In the casing 10, at opposite ends of the -

same, are -the cylmdmcal blocks 30 and 30/,
movable longitudinally therein. The blocks
are provided with grooves 31, registering
with ribs 32, projecting from the inner face
of the casing. These ribs guide the blocks
in their lona’ltudmftl movement and prevent
them from rotatmﬂ' relatively to the casing.
Through the blocks passes the shaft 22, which
is serew-threaded at 33 and engoages with the
inner block 30, screw-threaded to receive it.
The shaft passes clear through the outer block

30’ without engaging directly with the same

and is screw-threaded at 34 oppositely to the
screw-threaded part 83. The screw-threaded
part 34 engages with the plate 35, screw-
threaded to receive it, which is secured to the
outer face of the blocla. 30" by the screws 36.

When the shaft 22 is rotated, the blocks 30
and 30, owing to the opposite screw-threa,ds,
are moved in opposite directions. The ob-
ject in having the shaft passing clear through
the block 30" and engaging with the plate 35,
secured to the block, is to facilitate the as-
sembling of the several parts of the device.
In the inner face of each block are the four
cuideways 37, with inclined bottoms. The

omdewqys of one block are directly opposite
the guideways in the other block. In each
pair of opposite guideways is the carrier 33,
having inclined ends bearing against the in-
clmed bottoms of the O*Ludewavs
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~of each guideway adjacent to its bottom are

the grooves 39, running parallel with the in-
clined bottom. With these grooves engage
the ribs40, projecting from the inclined edges

of the end of the carrier, registering with the

cguideway. The groovesand ribs form a rah-
bet connection between the carrier and the
blocks, so that the carrier will always be held
with 1ts inclined ends baring against the in-

clined bottoms of the guideways, so that when

the blocks are moved apart the carrier will be
retracted.

A roll 41 is placed 1n each carrier 38. The
latter 1s provided with a recess to receive the
roll, and the bottom of the recess is curved
to form a bearing for the roll, which projects
above the face of thecarrier. The rollis held
in place 1n the carrier by the conical journals
49, registering with the conical bearings 49
in the carrier. To permit the placing of the
roll in the carrier, the latter is made in two
sections secured too*ether after the roll is in
p. ace by the plate 4:91 attached to the bottoms
of the sections by the screws44. In the cas-

ing 10 opposite to each rollisan opening 45,

through which the roll is projected when its
carrier 1s moved outwardly by the blocks 30
and 30" being moved together. The space be-
tween the inner ends of the blocks 30 and 30
anc the bottoms of the carriers forms an oil-
reservolr, from which oil can flow through
the passages 46 to lubricate the rolls and the
inner face ot the tube being treated.

The operation of the device is as follows:
The rolls being  in a retracted position, as
shown in Fig. 1, the casing is inserted in the

- end of the tube to be expanded with the bear-
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causes the plate to

ing-plate 27 in advance of it. The split-ring
spring in the per 1phery of the beftrmﬁ'-plate
t closely in the tube. The
introduction of the casing into the tube is lim-
1ted by the yoke 13 cpntacting with the tube-
sheet of the boiler. By means of the wheel
24 and the hand-lever 26 the shaft 22 is ro-
tatedd to cause the blocks 30 and 30’ to ap-

proach each other by reason of the opposite

screw-threads on the shaft and in the blocks.
As the blocks move together the carriers are
forced outwardly by the inclined ways of the
blocks bearing on the inclined ends of the car-
rier. This movement of the carriers projects
the rolls outwardly through the openings 45
1n the casing against the inner surface of the
tube. The casing is then rotated by the lever
20 and the pawl—anc -ratchet mechanism to
cause the rolls to travel around the inner face
By alternately forcing the rolls
outwardly and rotating the casing the tube is
oradually expanded against the edge of the
tube-sheet. When the tube has been suffi-

clently expanded, the shaft 22 is turned in the

opposite direction to separate the blocks 30
ancd 30". As the latter move apart the rolls

are retracted by reason ot the rabbet connec-
tion between the carriers and the blocks.
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When the rolls have been sufficiently retracted
to clear the tube, the casing is withdrawn.
The bearing-plate 27 serves to take up the
transverse end thrust of the shatt 22 and pre-

vents the casing from binding in the tube,

owing to the movement of the operating-lever
20 on the outer end of the casing.
While the herein-deseribed embodiment of

the invention is the preferred one, yet it can

be departed from to a considerable extent
without departing from the spirit of the 1 In-
vention. |

Having thus described my invention, what
I elaim, and desire to secure by Letters Pat-
ent, 1s—

1. In a tube-expander, a rotatable casing

having openings in its wall, blocks in said cas-

ing movable relatively to each other and
having opposite inclined guideways, carriers
registering with said guideways, rolls jour-
naled in said carriers, and means for moving
said blocks together to force outwardly said
carriers to project said rolls through the open-
ings in the casing.

2 In a tube- expander a rotatable casing

having openings in its wall, blocks in said
casing movable relatively to each other and
having opposite inclined guideways, carriers
recistering with said guideways, rolls jour-

‘naled 1n said carriers, a shaft having opposite
screw-threads respectively engaging with op-

posite screw-threads in said blocks, and means
for rotating said shaft in said casing to move
said blocks in opposite directions.

3. In a tube-expander, a rotatable casing
having openings in its wall, blocks in said
casing and rotatable with the same, movable
relatively to each other and having opposite
inclined guideways, carriers registering with
sald guidewaysandhaving sliding connections
with said blocks, rolls journaled in said car-
riers, and means for moving said blocks rela-
tively to each other to move said carriers and

said rolls relatively to the openings in smd-

casing.

4. In a tube-exp&nder a rotatable casing
having openings 1n its wall, blocks in sa,ld
casing rotatable with the same and movable
relatively to each other and having opposite
inclined guideways, carriers registering with
salc guideways and consisting of two sections
joined together, a roll with an end journaled
in each section of a carrier, and means for
moving said blocks relatively to each other to
move the carriers and their rolls relatively to
the openings in the casing.

5. In atube-expander, blocks movablerela—
tively to each other and having opposite in-
clined guideways, a carrier registering with
each pair of opposite U'uldewa,ys, and a roll
journaled in each carrier.

6. In a tube-expander, blocks movable rela-
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tively to each other and having opposite in-

clined guldeways, a carrier registering with
each pair of opposite guideways, a roll jour-
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naled in each carrier, and arotatable shaft hav-
ing opposite screw-threads respectively en-
aomﬂ with said blocks.

Ina tube-expander, blocks movable rela-
tn"ely to each other and having opposite in-
clined guideways, a carrier registering with
each palr of opposite o'uldeways anc havmﬁ‘
a sliding connection with said blocks, and a

roll _]ournaled in each carrier.

3. Inatube-expander, blocks movable rela-
tively to each other and having opposite in-
clined guideways, a carrier registering with
each pair of opposite guideways and having
a rabbet connection with said blocks, and a
roll journaled in each carrier.

9. In a tube-expander, a casing having
openings 1n its wall, mechanism for rotating

said casing, blocks relatively movable in said
casing and rotatable with the same and pro-
vided with opposite inclined guideways, car-
riers registering with the opposite guideways,
rolls journaled in the carriers, a shaft jour-
naled at one end 1n said casing and having op-
posite screw - threads respectively engaging
with said blocks, and a bearing-plate havmcr

the other end ot said shait journaled in the_

same.
In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

JOSKEPH S. HILL.

Witnesses:
(GRANT BURROUGHS
Epwin S. CLARKBON.
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