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Lo all whom it .man concermn :

- Be 1t known that I, JoHN O. LEE, a citizen

of the United States, and a resident of St.

Paul, in the county of Ramsey and State of
5 Minnesota, have invented certain new and
useful Improvements in Flue-Cufters; and I
do hereby declare that the following is a full,
clear, and exact description of the invention,
which will enable others skilled in the art to
which 1t appertains to make and use the same,
reference being had to theaccompanying draw-
ings, which form a part of this specification,
and 1n which—

Figure 1 18 a perspective view of my im-
proved flue-cutter. Fig. 2 is a side view of
the same. Iig. 3 18 a longitudinal sectional
view on line x », F'ig, 1. Iig, 4 is a cross-
sectimnl view taken on line y 4, Fig. 2. Tig.

5 1s a perspective detail view of the pwoted
arm which carries the cutter-blade. Fig. 6
is a perspective detail view of the adjusting-
sleeve, which will be hereinafter described:
and I‘]ﬂ 7 18 & perspective detail view of the
expansion-roller.

o Similar letters of reference indicate corre-
sponding parts in all the figures.

My invention relates to devices for cutting
out the worn tubes of steam-boilers, &e.; and
1t consists 1n the 1mproved construetion and
combination of parts of the same, as will be
hereinafter more fully described and claimed.

In the accompanying drawings, A repre-
sents the stock or body portion of my
proved flue-cutter, which 1s slotted longitudi-
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5 nally at A’, and has on that portion of it which
in the following description I shall denominate
the ““upper’”’ end, an exterior screw-thread,

A" for the purpose hereinafter specified.

Within this longitudinal recess A’ is pivoted,

at about its center, a lever or arm, B, which is

shown in detail in Ifig. 5 of the drawings.

This arm B 1s provided near its lower end with

a recess, I3, within which is secured by means

of a bolt or screw, C, the revolving cutter D,

a spiral spring, Ii, surrounding the serew C

between the lower jaw of the recess B’ and
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the lower side of the said cutter, for the pur- |

pose hereinafter described. In the npper in-
wardly-curved end of the arm B 1s a suitable

a anti-friction roller, I,
- G represents the conical adj ustmc- a,nd feed.-

I 1ng block, which is provided with an interior

female screw-thread, ', to adapt it to fit and
move upon the screw-threaded end of the stock
A.  The lower portion of the stock A below 55

the recess A’ is recessed on one side at H for

the reception of a jouinal-box, I, (held in po-
sition by means of asuitable Ser ew, ;) within
which are journaled the anti- friction rollers |
J, while upon the lower end of the stock is 60

pivotally secured another anti-friction roller,

KK, the anti-friction rollers J and K serving to
reduce friction ’LchHSt the inside of the flue
while the cutter is being operated.

Liis asleeve, theinner -end of which 18 adapt- 65
ed to bear awamst the end of the flue, and the
sald sleeve ]ns a slot, [, through which passes
a set-screw, I/, the sleeve'sliding with theslot
upon the screw, while the curved arm B pro-

jects through a slot, ¥, diametrically opposite 70 ; t

to1t. It Wlll be seeu that the sleeve sliding

| adjustably upon the stock, the set-screw pass-
1 ing 1nto the stock, and the inner end of the

sleeve bearing ag ainst the end of the flue, the

distance from the edge ot the flue to the p]aee 75

where it is to be cut may be regulated by slid-

ing and adjusting the sleeve. _
The manner in- which my improved flne-cut-

ter operates 1s as follows: The sleeve Lisfirst

. |

adjusted to regulate the distance within the 8o

boiler-head or outside of the boiler-head at
which the flue is to be cut off. Thelower end
of the cutter is then slid within the flue as far
as the sleeve L will permit, when the conical
block G 18 serewed down upon the upper por-
tion of the stock A by means of its handle G”,
thereby gradually forcing out the upper end
of the pivoted arm B until the cutter D, in the
lower end of the said arm, comes in contact
with theinside of theflue being operated upon.
The entire cutter is then rotated or revolved
by means of 1its handle ¢, the cutter-blade D
being fed out or moved out as required by
turning down still farther the conical block G
until the tube is cut entirely through, when,
by retracting the said conical block, the cutter
may be removed from the boiler. =

The spiral spring Hallows therevolving cut-
ter-blade a certain d]ll()lllflt of up-and- down mo-
tion on the serew C, and serves to hold ittrue
within the groove which it first cuts. -

The anti-friction rollers If, J, and K serve
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~ to reduce iuctwn at the various pomts where
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they are attached..
In placing new tubes or flues in a b01le1 the
cutter-blade D may be removed, and the ex-

pansion - roller shown in Fig. 7 substituted

for it, when, by operating the various parts in
the manner premously described, the flue may

be expanded to any desired extent

From the foregoing description, taken in
connection with the accompanying drawings,
the construction and operation of myimproved

flue-cutter will readily be understood without

requiring further explanation.

A spring, O, serves to hold the upper end of
the pivoted arm B, in which the anti-friction
roller I is Journaled firmly against the ad

justing-face of the conical block G.

Having thus described my invention, I claim
and desire to secure by Letters Patent of the

20 United States—

- 1. Incombination with the stock A and coni-
cal adjusting-block G, the pivoted arm B, hav-

Ing ab 1ts upper end an anti-friction 10]1@1 and |

503,524

at its lower end a recess, B’ cutter- blade D,

secured upon a screw Or bolt C, within the 25

said recess, and a spiral spring, ]] surround-

ing the screw C between the lower jaw of the

recess B'and thelowerside of the cutter-blade,
‘a8 shown and described.

2. The combination of thesuock A, provided
with a longitudinal slot, A’, and antl friction

rollers J and K, pwoted arm B, having at its

upper end an d,ntl friction 101161 T, and atits

Jower end a cutter-blade, D, ad) ustmg -sleeve
'L, and conical adjusting and feeding-block G,

all constructed and arranged to operate sub-

stantially in the manner and for the purpose

shown and described.
In testimony that I claim the foregoing as
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my own I have hereunto affixed my signature 4o

in presence of two witnesses.
JOHN O. LEEL.
Witnesses:
- J. P. ATLLEN,
- JOHN NEFF. |
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