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UNITED STATES

PATENT OFFICE.

WILLIAM A. FINDLEY, OF SAN FRANCISCO, CALIFORNIA.

1,381,406.

To all whom.it may concern:

Be it known that T, Wirrtam A. Fryprey,
a citizen of the United States, residing in
the city and county of San Francisco and
State of California, have invented a new
and useful Improvement in Turning and
Beading Tools, of which the following is a

specification.

My invention relates to improvements in
tools of the class used for beveling, expand-
ing and beading .the ends of boiler tubes
and is an improvement of the device dis-
closed in my allowed application Serial No.
338,970, filed November 15, 1919 (Patent No.
1,357,947, dated Sept. 7, 1920), reference to
which is hereby made.

In the present invention provision is made
of expanding a tube adjacent the inner side
of.a boiler head or the like, and the objects
of my present invention are:

First, to provide a means for simulta-
neously expanding a boiler tube adjacent the
inner and outer sides of a boiler head.

“Second, to provide an improved - tool
adapted to expand a boiler tube adjacent
the inner side of a boiler head and to suc-
cessively bevel, expand and bead the ends
of boiler tubes and the like.

Third, to provide an improved tool hav-
ing a reciprocating hammer provided with
a plurality of shouldérs adapted to succes-
sively bevel, expand and bead the ends of
boiler tubes and the like, and to actuate an
inner expanding block within said tubes.

Fourth, to provide improved means for
adapting a teol of the character described
for use with tubes of various diameters.

Fifth, to provide improved means ar-
ranged to normally prevent rotation of the
reciprocating element whereby the desired
shoulder may be presented to the work.

I accomplish these and other objects by
means of the improved device disclosed in
the drawings forming a part of the present
specification wherein like characters of ref-
erence are used to designate similar parts
throughout said specification and drawings
and in which:

- Figure 1, is a side elevation of my im-
proved tool as applied in beveling a boiler
tube. '

Fig. 2, is a broken side elevation of the

‘tool partly in ‘section. positioned for ex-
.panding the end of a boiler tube:
55 .

Fig. 8, is a broken side elevation of the

tfool as applied in beading, disclosing my
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improved bushing for adapting the tool for
use with tubies of a larger diameter.

Fig. 4, is a broken side elevation partly
in section disclosing the means of expanding
a tube within the boiler head.

Fig. 5, is a front elevation of the tool
with an enlarging bushing applied thereto.

Referring to the drawings the numeral 1
is used to designate a core 1, having a longi-
tudinally disposed bore 2, opening on one
side thereof. A portion of one end of the
core is eut away to provide a flat surface 3,
having a recess 4, adapted to receive a plun-
ger 6, actuated by a spring 7, the purpose
of which will hereinafter be more fully de-
scribed. A hammer guide 8, is removably
secured to the core 1, by a pin 9, said guide
8, and core 1, constituting the body portion
of the tool.

The hammer guide 8, is bored co-axially
with the bore 2, to receive a hammer 11,
provided with an enlarged portion provid-
ing a beveling shoulder 12, an expanding
shoulder 14, and a beading shoulder 16,
flattened faces 17, being provided interme-
diate the shoulders and adapted to engage
the flat surface 3, of the core 1, to normally
retain the hammer 11, with the desired shoui-
der presented to the work. When the en-
larged portion of the hammer 11, is properly
positioned above the plunger 6, said plunger
6, may be depressed against the tension of
the spring 7, to permit rotation of the ham-
mer 11, with respect to the core 1, when it is
desired to present a different shoulder to the
work the hammer being similarly retained
In the new position by engagement of g dif-
ferent face 17, with the flattened surface 3.
and plunger 6. The hammer is provided
with a shank 18, adapted to be engaged by
a reciprocating means such as pneumatic
hammer or the like, not shown.

The bore 2, provided in the core 1. 1s re-
duced in size at the forward end thercof.
and threaded to receive a plug 19, adapted
to retain a spring 21, provided in said bore
2, in compressed relation with the forward

‘end of the hammer 11, whereby said hammer

is unseated after each impact.

An extension 22, formed on the hammer
guide 8, is provided with a bore 24, threaded
at one end to receive a. plug 26, and pro-
vided with a reduced bore 27, adapted to

receive a plunger 28, having an enlarged

portion 29, formed thereon to retain said
plunger 28, within the bore 27, -
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A spring 31, is provided in the bore 24,
for retaining the forward portion of the
plunger 28, 1n engagement with the outer
surface of a boiler head 82, thereby resili-
ently resisting forward longitudinal move-
ment of the core 1, within a tube 33, to be
beaded upon the head 32. o

The core 1, is provided with an inclined
recess 86, adapted to receive an expanding

‘block 87, slidably mounted therein, said

block extending above the surface 3, and
provided at its lower end with a lip 38,
adapted to expand the tube 33, adjacent the
inner side of the boiler head 32, when said
expanding block is actuated by impact of
the enlarged portion of the hammer 11.

To accommodate the tool to use with tubes
of a diameter greater than the core, I have
provided a bushing 41, provided with an
eccentric bore 42, adapted to fit the core L.
An extension 43, is formed upon the bushing
41, said extension 43, being provided with a
tapered bore 44, adapted to receive the end
of the plunger 28, and to be secured thereto
by a pin 46, engaging registering apertures
47, provided in said extension 43, and the
plunger 28. '

It is obvious that any number of bushings
41, of various sizes may be provided for
use with tubes of various diameters. A lug
48, is formed upon the lower end of the ex-
tension 43, to engage the boiler head 32,
thereby resiliently resisting forward longi-
tudinal movement of the core by engagement
with the plunger 28, and spring 31.

In operation the core 1, is inserted in the
tube 33, with the hammer 11, in operative
relation to the end of the tube. The bevel-
ing, expanding and beading shoulders 12,
14, and 16, are successively turned to opera-
tive position and the hammer rapidly recip-
rocated by a pneumatic hammer or the like
to deliver a succession of blows to the end

of the tube, the entire tool being rotated

during each operation. In this manner, the
end of the tube 33, is effectively secured. to
the boiler head 32. The planger 28, permits
the hammer 11, to deliver an effective blow
throughout each process by the resiliency of
the spring 81, which is sufficiently com-
pressed at each impact to permit full force

-of the hammer 11, to be delivered.

When it is desired to expand the tube 33,

~within the boiler, the tool 1s assembled with
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the expanding block 37, inserted in the re-
cess 36. In this operation the spring 81, is
removed from in back of the plunger 27, and
placed in front thereof, as disclosed in Fig.

4, of the drawings. The plug 26, being ad- -

justed to seat the plunger 28, in a position
adapted to permit the core 1, to be advanced
into the tube 33, only to such distance as will
bring the lip 38, of the expanding block 37,

adjacent the inner side of the boiler head

32. When the hammer 11, is operated the

1,381,408

blow_delivered by any one of the shoulders

192, 14, or 16, will be reccived upon the up-

per end of the expanding block 37, thereby
causing the tube 33, to be expanded within
the boiler by the lip 38, and the fastening
of said tube 33, in the head 82, made doubly
secure.

Having thus described my invention what
1 claim as new and desire to secure by Let-
ters Patent is:

1. The combination with a tool of the
character described comprising a slidable
and rotative hammer having a plurality of
shoulders thereon, adapted to successively
bevel, expand and bead-the end of a tube
into a boiler head or the like, of means ac-
tuated by said hammer for expanding said
tube adjacent the inner surface of said
boiler head. ‘

2. The combination with a tool of the
character described comprising a slidable
and rotative hammer having a plurality of
shonlders thereon adapted to successively
bevel, expand and bead the end of a tube
onto a boiler head or the like, of an expand-
ing bleck operatively mounted within the
hody of said tool and adapted to be actuated
Ly said hammer for expanding said tube ad-
jacent the inner surface of said boiler head.

5. The combination with a tool of the
character described comprising a slidable
and rotative hammer having a plurality of
shoulders thereon adapted to successively
bevel, expand and bead the end of a tube
onto a boiler head or the like, of an expand-
ing block operatively mounted within the
body of said tool and adapted to be actuated
by said hammer for expanding said tube ad-
jacent the inner surface of said boiler head;
and means for limiting the. longitudinal
movement of the tool within the tube for po-
sitioning said espanding bleck within said
tube, . o

4. The combination with a tool of the
character described eomprising a slidable
and rotative hammer having a plurality of
shoulders thereon adapted to successively
bevel, expand and bead the end of a tube
onto a boiler head or the like, of an expand-
ing block operatively- mounted within the
Lody of said tool and adapted to be actuated
by said hammer for expanding said tube ad-
jacent the inner surface of said boiler head;
and adjustable means for limiting the longi-
tudinal movement ofthe ool within the tube
for positioning said expanding block within
said tube.

" 5. A tool of the character described com-
prising a body portion; a slidable and rota-
tive hammer operatively mounted therein
for successively beading, expanding and
beveling the end of a tube onto a boiler

head or the like; an expanding block oper-

atively mounted within said portion and
adapted to be actnated by said hammer for
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expanding said tube within the interior of a
boiler; a plunger slidably mounted adja-
cent the body portion for limiting the longi-
tudinal movement of the tool within the
tube; and means for adjusting the longitudi-
nal position of said plunger for positioning
said expanding block adjacent the inner
edge of the boiler head.

6. The combination with a tool of the
character described comprising a slidable
and rotative hammer having a plurality of
shoulders thereon, adapted to successively
hevel, expand and bead the end of a tube onto
a boiler head or the like, of means actuated by

5 said hammer for expanding said tube adja-

cent the inner surface of said boiler head;
faces formed intermediate the hammer
shoulders; and means mounted adjacent said
hammer to normally engage one of said flat-
tened faces for retaining said hammer with
the desired shoulders in operative position.

7. 'The combination with a tool of the
character described comprising a slidable
and rotative hammer having a plurality of
shoulders thereon, adapted to successively
bevel, expand and bead the end of a.tube
onto a boiler head or the like, of means ac-
tuated by said hammer for expanding said
tube adjacent the inner surface of said%)oiler
head; faces formed intermediate the ham-
mer shoulders; and a spring operated plun-
ger mounted adjacent said hammer to nor-
mally engage one of said flattened faces for
retaining said hammer with the desired
shoulder in operative position. '

8. The combination with a tool of the
character described comprising a slidable
and rotative hammer having a plurality of
shoulders thereon, adapted to successively
bevel, expand and bead the end of a tube
onto a boiler head or the like; of means ac-
tuated by said hammer for expanding said
tube adjacent the inner surface of said boiler
head; flattened faces intermediate the ham-
reer shoulders; a spring operated plunger
mounted adjacent said hammer adapted to
normally engage one of said flattened faces
and to be depressed to permit said hammer
to be rotated to place the desired shoulder
in operative position.

9. A tool of the character described com-
prising a body portion; a slidable and rota-
tive hammer operatively mounted therein
for successively beading, expanding and
beveling the end of a tube onto a boiler head
or the like; an expanding block operatively
motunted  within said body portion -and
adapted to be actuated by said hammer for
expanding said tube within the interior of a

8

boiler; a plunger slidably mounted adjacent 60 -
the body portion for limiting the longitudi-
nal movement of the tool within the tube;
means for adjusting the longitudinal posi-
tion of said plunger for positioning said ex-
panding block adjacent the inner edge of the
boiler head ; and a bushing provided with an
eccentric bore engaging the body at the for-
ward portion thereof, to adapt said body for
use with tubes of larger diameter.

“10. A tool of the character described com-
prising a body portion; a slidable and rota-
tive hammer operatively mounted therein
for successively beading, expanding and
beveling the end of a tube onto a boiler head
or the like; an expanding block operatively
mounted within said body portion and
adapted to be actuated by said hammer for
expanding said tube within the interior of
a boiler; a plunger slidably mounted adja-
cent the body portion for limiting the lon-
gitudinal movement of the tool within the
tube; and means for adjusting the longi-
tudinal position of said plunger for posi-
tioning said expanding block adjacent the
Inner edge of the boiler head; a bushing
provided with an eccentric bore engaging
the body at the forward portion thereof to
adapt said body for use with tubes of a
larger diameter, said bushing being remov-
ably secured to the plunger.

11. A tool of the character described com-
prising a body portion; a slidable and rota-
tive hammer operatively mounted therein
for successively beading, expanding and
beveling the end of a tube onto a boiler head 95
or the like; an expanding block operatively
mounted within said body portion and
adapted to be actuated by said hammer for
expanding said tube within the interior of
a boiler; a plunger slidably mounted adja- 100
cent the body portion for limiting the lon-
gitudinal movement of the tool within the
tube; and means for adjusting the longi-
tudinal position of said plunger for posi-
tioning said expanding block adjacent the 105
inner edge of the boiler head ; a bushing pro-
vided with an eccentric bore engaging the
body at the forward portion thereof to

65

70

75

80

90

~adapt said body for use with tubes of a

larger diameter, said bushing being remov- 110

ably secured to the plunger, and a lug

Tormed integrally with the bushing to enonge

the boiler head and prevent longitudinal

movement forward within the tube. _
In witness whereof, I have hereunto set 115

my signature this 26th day of June, 1920.

WILLIAM A. FINDLEY.



