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UNITED STATES

PaTENT OFFICE.

JOHN T. SCOTT AND CHARLES G. HIGHTOWER, ‘OF SAN FRANCISCO,
CALIFORNIA.

TUBE-FLARER.

SPECIFICATION forming part of Letters Patent No, 687,408, dated November 26, 1901.
Application filed December 21,1899, Rerial No. 741,149, (No model.)

To ail whom it may concern:

Be it known that we, JouN T. ScoTT and
CHARLES G. HIGHTOWER, citizens of the
United States, residing in the city and county
of San Francisco, State of California, have
invented certain new and useful Improve-
ments in Tube-Flarers; and we do hereby de-
clare the following to be a full, clear, and ex-
act description of the same.

The invention relates to a eertain newand
usefal tool for flaring the ends of tubes in the
manufacture of water-tube boilers, and more
especially that class of tube-boilers known as
“Thornyeroft” boilers used in connection
with steam vessels; and it consists in the ar-
rangement of parts and details of construc-
tion, as will be hereinafter fully set forth in
the drawings and described and pointed out
in the specification. '

Heretofore owing to the large diameter of
the water-cylinders into which the tubes are
inserted it has been customary for the work-
man or flarer to work direetly within the eyl-
inder or boiler and flare the end of the tubes
by means of a pneumatic hammer or tool

carried by hand, the operation of flaring in

such case being carried on in a manner simi-
lar to riveting from the inside. However,
recently certain water-tube boilers have been
ordered for use in connection with war ves-
sels designed for this country wherein, ow-
ing to the space allotted for uitilization of the
tube-boilers, cylinders having a’ diameter
sufficient to enable workmen entering there-
in cannot, be employed or made use of, the
diameter of the ones to be used in the con-
struction of the tube-boilers being reduced
to about seven or eight inches. Inasmuch

" as the end of the tubes must be flared from
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the inside of the cylinders in order to make
an absolute tight joint it is obvious that a
tool or flarer had to be provided not only
adapted for flaring the tubes from the inside
of the boiler-cylinders, but also capable of be-
ing operated from the outside of the eylin-
der, and which would perform the work of

‘flaring equally as well as the flaring done by

a workman located directly within the eylin-
der. . -

The object of our invention consisisin pro-
viding a tool by means of which the end of

1 the tube may be flared within cylinders of

small diameter or such within which a work-
man cannot operate, and with this end in
view the invention, broadly stated, may be
said to consist of a tool for work within small
size eylinders provided with means by which
it may be operated from the outside of the
eylinder and with means for automatieally
adjusting or setting the flarer to the diame-
ter of the cylinder and adjusting the same
to the work as the operation of flaring the
end of the tube progresses.

To comprehend the invention, reference
should be had to the accompanying sheet of
drawings, wherein—

Figure 1 is a side view in elevation, partly
in seection, showing the tool within one of the
boiler-cylinders. Fig. 2 is a sectional top
plan view taken on line z @, Fig. 1. Fig. 3
is an enlarged broken view of the features

illustrated in Fig. 1 of the drawings, the cas-

ing, pneumatic hammer, and expansible or
slide shell being in section. Tig. 41is a verti-
cal sectional view taken on line y 4 of Fig. 3,
the slide-shell being partly broken away and
the head upon which the shell works being in
part section; and Fig. § is a broken vertical
front view on line z 2z, Fig. 3.

In the drawings the letter A is used to in-
dicate the handle of the tool, which in the
present case consists of a hollow metallic tube,
to the outer end of which is secured the head
A’. Thishead is formed with a vertical open-
ing a, through whickh is fitted the shell or cas-
ing B of a pneumatic hammer, the same being
held in place by set-screw a’. Within this
shell or casing works the hammer B’, which
hammer is actuated by compressed air, as is
usual with pneumatic hammers. To the op-
posite end of the handle A is attached coup-
ling or connection B?, with which ecommuni-
cate the air-supply pipe C, leading from a
suitable compressor. Said coupling is pro-
vided with a valve b for controlling the flow
of air into the handle A, by means of which
the same is conveyed to the hammer. Com-
munication is established between the ham-
mer and the hollow handle where the handle
is utilized as the air-pipe by means of the
branch connection C'. The hammer-casing
when secured to head A’ rests upon or fits
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against or is provided with a head C?, which
head is fitted within the slide shell or cap D.
Head C? is attached to pipe connection D',
leading from air pipe or handle A, which con-
veys air from said pipe or handle to port d,
cut through the head C2%. By meansof this

. port.a portion of the airis conveyed from air-
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pipe back of the head or between said head
and the cap orshell D. The pressure of the
air thus forced between the head and cap or
shell, which fits snugly upon the head, forces
the shell or eap outward, or expands thesame,

0 to speak, so as to bear firmly against the

opposite side of the cylinder or boiler D* to
that upon which the flaring cone is operating.
By means of a valve D, carrying a three-way
plug 2, Fig. 5 of the drawings, fitted within
coupling D®of the pipe connection D', the ad-
mission of air from air pipe or handle A back
of the head C*is controlled. This valveisop-
erated by the valve-rod E, which rod is held
in supports d? depending from handle A.
When the valve is turned so that its plug as-
sumes the position illustrated by Fig. 5 of the
drawings, communication is established be-
tween pipe A and coupling D? through ports
4 5, the outlet-port 3 being closed.

Within open end of the hammer-casing B
is loosely fitted stem d' of cone or ball d2.
This cone or ball d? serves to gradually flare
end of tube E’, projecting into cylinder or
boiler D4 as the stem d' is acted upon by the
pneumatic hammer B'. The size or shape of
flaring cone or ball d?is dependent upon that
of the tube being flared.

‘While we have described and illustrated
the handle A as being a hollow one and serv-
ing as a conduit for air, still thisis not. es-
sential, and we are well aware that the han-
dle may be a solid one and that the flexible
air-pipe C may lead directly to the pneumatic
hammer and be supported by the handle.

To the valve-rod E is attached a lng f,
which engagesstop /' in order to limit rotation
of valve-rod in opening or closing valve D2

In flaring tubes the tool is inserted within
the cylinder, the combined height of the
shell D, head C? hammer-casing, and flaring
cone or ball being approximately equal the
interior diameter of the cylinder or boiler
and the coné or ball placed in line with the
tube to be flared. The operator then opens
the valve b, so as to admit air under pressure
through branch connection C’ to the hammer,
and opens valve D?* to admit air to shell D
behind head C? and the hammer acting upon
the stem d' with a rapid reciprocatory motion
drives the cone or ball d?, carried by the
stem, against the inner edge of the project-
ing end of the tube E' and gradually flares
the end of said tube. Afterthe air has been
admitted to operate the pneumatic hammer
the valve D? is turned so that the three-way
plug thereof will open communication be-
tween the supply-pipe and coupling DS and
permit the air under pressure to flow through
pipe D’ to port d in head C? so as to force the
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shell D outwardly. Astheend of the tube is
flared the coneorball gradually moves upward
therein, being forced or held upward by the
expansion or extending of shell D. Thisshell
orcap is moved off of head C?by the pressure
of air entering back of said piston-head. As
the shell rests upon the wall of the cylinder
or boiler at a point opposite the tube being
flared, it acts as a support for the inner end
of the entire tool and as a means for holding
the flaring cone or ball against the tube being
flared. This is necessary, for as the flare in-
croases the diameter of the tube the cone or
ball enters therein a greater distance with
each stroke of the hammer. . The stroke of
the hammer, so to speak, increases with the
flaring of the tube, and means must be pro-
vided to compensate for this in order to im-
part a uniform stroke to the hammer and
blow to the flaring cone or ball. This we do
by automatically raising the hammer in pro-
portion to the flare of the tube, so as to hold
the flaring cone or ball against the work, it
being accomplished by actuating the support
under air-pressure so as to bear firmly against
the wall of the eylinder or boiler and main-
tain the flaring ball or cone firmly pressed
into the end of the tube. Itwill beapparent
that as the pressure of air between the shell
and piston-head is a constant one of necessity
the parts give, move apart, or expand in ac-
cordance with flaring of the tube.

Owing to the length of the cylinder or
boiler within which the work is conducted it
is-essential that light be had therein in order
tosee towork by. This may be accomplished
in any suitable manner; but we prefer to
attach to the head end of the tool an incan-
descent lamp F, which is held in place by
bracket V.. From this lamp run the wires
1 2, which connect with a switch 8. We pre-
fer this manner of supporting the light, asit
insures the light being at all times in line
with the work.

After a tube has been flared the distance
from flaring ball or cone and base of shell D
will be greater than the interior diameter of
the cylinder. Hence it is necessary to con-
tract the parts in order to remove the cone or
ball from within the flared end of the tube.
This is accomplished by cutting off the sup-
ply of air which actuates the pneumatic
hammer and then turning valve D?so as to
rotate the three-way plug 2 to cut off com-
munication with the air-supply pipe and open
communication between ports 3 and 5, port 3
being the outlet for the retained air. When
the supply or flow of air from supply-pipe has
been cut off, the weight of the pneumatic
hammer will be sufficient to expel the air re-
tained back of head (? and cause the same to
move downward within shell D. The air ex-

pelled by this movement of the head flows
backward through port d, pipe D', and con-
nection D and escapes through outlet-port 3.

By the herein-described tool we are enabled
to flare tubes and have successfully flared
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hundreds within eyiinders or boilers of ex-
ceedingly small diameter.

Having thus described our invention, what
we-claim as new, and desire to secure protec-
tion in by Letters Patent, is—

1. In a flaring-tool for water-boiler tubes,
the combination with the handle carrying a
head, of a pneumatic hammer carried by said
head, a flaring cone or ball actuated by the
hammer, means for supplying air under pres-
sure to the pneumatic hammer, an expand-
ing shell, and means for supplying air under
pressure to said shell so as to expand the
same as the flaring progresses.

2. In a flaring-tool for water-boiler tubes,
the ecombination with the handle of a pneu-
matic hammer carried thereby, a sliding or
expanding shell for supporting the hammer
end of the tool, a piston-head interposed be-
tween the hammer and expanding shell,
means for supplying air under pressure to
actuate the pneumatic hammer and actuate
the expanding shell, and of devices for cut-
ting off the air-supply.

3. In a tool of the described character, the
combination with the pneumatic hammer, of
an air-actuated expanding support by means
of which the hammer is held up to its work,
and of means for supplying air under pres-
sure to thehammer and to theexpanding sup-
port.

4. In a tool of the described character, the

3

combination with the pneumatic hammer, of
an expanding support for the hammer, and of
means for automatically actuating said sup-
port as the operation of flaring progresses.
5. In a tool of the described character, the
combination with the hollow handle, of a head
having a port d carried thereby, a pneumatic
hammer carried by said head, connection be-
tween the hollow handle and a source of air-

-supply, pipe connection between said handle

and the pneumatic hammer, an expanding
support adjacent to the end of the port d,
valved pipe connection leading from the han-
dle and communicating with said port, and of

a valve-rod for operating the-valved connec-.

tion, said rod being supported by the handle.

6. In a flaring-tool for water-boiler tubes,
the combination with the handle, of a pneu-
matic hammer carried thereby, an air-actu-
ated expanding support for the hammer,
means for supplying air under pressure to
actuate the hammer and to actuate the ex-
panding support, and devices for controlling
the supply of air.

In witness whereof we have hereunto set
our hands.

JOHN T. SCOTT.
CHARLES G. HIGHTOWER.

Witnesses: - .
JAs, C. H. FERGUSON,
A. C. LEwIs.
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