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To all whom it may concern:

be it known that I, WALTER D. HERVEY, 2
citizen of the United States, residing at Che-
noa, in the county of McLean and State of
Illinois, have invented certain new and use-
ful Improvements in Flue Cutters and Ex-
panders; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to

‘make and use the same.

~ This invention relates to improvements in
flue cutters and expanders, and has more par-

ticular relation to such devices as are inter-

changeable, so that they may be either made

to cut or expand, at the will of the operator.

The invention consists of certain novel con-
structions, combinations, and arrangements
of parts, all of which will be hereinafter more
particularly set forth and claimed.

. In the drawings forming part of this speéi-

fication, Figure 1 represents a perspective
view of the device embodying my invention.

Fig. 2 represents a transverse vertical section

through the same just forward of the circular
enlargement. Fig. 3 represents a detail per-
spective view of the cutting-wheel. Fig. 4
represents a detail perspective view of the
expanding-wheel. Fig. 5 represents a side
elevation of a modified form of my invention.
Fig. 6 represents a transverse section through
the same, and Fig. 7 represents an enlarged
detail perspective view of the lever and cut-

ting-wheel.

A in the drawings represents'the power
shaft or shank; A’, the circular enlargement

formed thereon; B, the circular guide at-

tached to one end of said shaft; C, the guide
or gage, and D the operating-handle.

The circular enlargement A’ is formed with
- a segmental slot g, in which the cutting or

expanding wheel, hereinafter described, is
adapted to travel. Tach wall of this slot is
formed with a segmental cam-slot o', one end
of each of said latter slots being at a greater
distance from the periphery of the said en-
largement A’ than the opposite end. The
cutting-wheel K preferably has a periphery
beveled from one side only, so as to form =
cutting edge e. This wheel is mounted in the
slot @ by means of trunnions ¢’, with which
1t is provided, entering the respective cam-

slots d. A guide-wheel B 1s journaled upon
the reduced end a?® of the shaft A, so as to be

capable of rotation thereon. The diameter

-of this guide B, as well as the enlarged por-

tion A',is just equal to the internal diameter
of the flue to be cut or expanded. When this
device is to be applied within a tube, it is
slipped into the same until the gage-plate C,

‘whichisadjustably mounted upon the squared

end a° of the shaft A, contacts with the outer

55

60.

surface of the head-plate, to which the tube

is secured. This gage is secured in any de- -

sired position upon the squared end of the
shaft A by a set-screw c¢. Any suitable form
of-operating-handle D is applied to the for-

‘ward protruding end of the shaft A for oper-

ating the same.

It will be observed from the foregoing. de-

scription that when it is desired to cut out an

| old flue or tube from the boiler the device is

inserted into the same and the. shaft A ro-
tated; the gage-plate B and the enlargement
A’ acting as guides to keep the device cen-
tral within the tube. |

As the shaft A revolves the periph'ery o'f the
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cutting-wheel engages and cuts the interior

of the tube, and as the cutting proceeds the

trunnions ¢’ ride upon the inclined faces of
the cam-slot o' and thus gradually project the
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periphery of the cutting-wheel moreand more

beyond the periphery of the enlargement A’
until the tube has been cut through. A re-
verse operation of the shaft A will then cause
the cutting-wheel to sink back into its normal
position with its cutting periphery wholly

within the periphery of the enlargement A'.

The device can now be withdrawn from the
tube without interference from the cutting-
wheel.

When it is desired to expand a new tube in

position in the head-plate, the operation is

substantially the same as that jusf deseribed,
the expanding-wheel F being inserted in the

enlargement A’ in lieu of the wheel E. This

expanding-wheel F comprisesa wheel proper,
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95

, having a rounded periphery f' and later- -

ally-projecting trunnions £2. -1t will be ob-

| served that when this wheel is employed the

rotation of the shaft A will cause it to press

| outward against the interior of the tube and

thus will expand the tube at this point and

| hold the same firmly in position in the head-
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plate. By means of the journal connection
between the inner end of the shaft A and
the guide B the friction is greatly reduced,
and the said guide can remain fixed within
the tube while still permitting the rotation
of the shaft. |

In the modified form of myinvention shown
in Figs. 5, 6, and 7 shaft A is provided with

an enlarged portion A® made up of side ap-

ertured plates o, and a central portion a°, cut
away so as to form a segmental slot a’. The
said central portion af is also provided with
a transverse groove a®, so arranged as to be
out of the true center of the two side plates
a’. The cutting-wheel ¢’ is rotatably mount-
ed in the outer bifurcated end of the short
lever ¢, The inner end of this lever 1s
formed with an elongated circular head a't,
that is slipped into the groove a® before one
of the side plates o® is applied in position,
and is thus held in position by said side plate
It will be observed
from this deseription that the said lever a'°
is pivoted eccentrically within the side plates
a’. As said lever is operated the cutting-
wheel will be projected beyond the peripheries
of the said plates a® and cut or expand the
tubein substantially the same manner as here-
tofore described. | ‘

The several parts of thisinvention are very
simple in construction and operation and are
capable of great powerin cutting or expand-
ing operations as well as being interchange-
able when so desired.

By the use of this device the old tubes may
be removed from a boiler and new ones in-
serted in a very short time and without any
of the annoyances usually incidental to this
operation. The peculiar construction of the

40 periphery of the cutting-wheels, which are

beveled from one side only, enables this de-

| vice to be operated with a shear cut, which

has been found mostdesirablein flue-cutters.
Having thus described my invention, what

I claim as new, and desire to secure by Let-

ters Patent, 18— -

1. In a flue cutter or expander, the combi-
nation with a power-shaft having an enlarge-
ment formed with a segmental recess and seg-
mental cam-slots in each wall of said recess,
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of a wheel adapted to operate in said recess

and having trunnions extending to opposite
sides so as to restin the cam-slots, and means
for operating the power-shaft, substantially
as described. '

2. In a flue cutter or expander, the combi-
nation with a power-shaft having an enlarge-
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ment formed with a segmental recess, and seg-

mental slots in each wall of said recess, of a
wheel adapted to operate in said recess and
having trunnions extending to opposite sides
ahd mounted in the cam-slots, a guide-plate
mounted upon one end of said shaft, and an
operating-handle mounted upon the opposite
end, substantially as deseribed.

3. In a flue cutter or expander, the combi-
nation with a power-shaft having an enlarge-
ment formed with a segmental recess and seg-
mental cam-slots in each wall of said recess,
of a wheel adapted to operate in said recess,
and having trunnions extending to opposite
sides of the same and mounted in the cam-
slots, an adjustable plate mounted on said
shaft, and an operating-handle also mounted
on said shaft, substantially as described.

In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses. |
WALTER D. HERVEY.
Witnesses: '
WirLiaM H. BENNETT,
Roscor G. JORDAN.
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