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(Ho mndal )

To all whom it mmy concern:. '
Beitknown that I, CHARLES A, C. NIELSEN,

- a citizen of the Umted States, residing at

1o

Tyler, in the county of Lincoln and State of
\Imnesota, have

I‘lue-Outter of which tlle following is a SPE'CI-
fication.

This invention rela,tes to an 1mpr0vement

invented a new and useful

] with an annula,r ﬂanfre or disk of greater di-

in tube or flue cutters especially designed for

cutting off
sheet, -
The object of the lﬂVE‘DtIOH is to provide an

- Improved cutting tool which shall be simple
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and 1nexpensive in construetion, durable in

‘practice, and effective in operation. |
The present invention consists in certain

In the accompanying drawings, Flfrum 1 IS

features and details of construction and ar-
rangement of parts, as -hereinafter fully de-

| &.crlbed illustrated in the drawings, and pomt

ed out in the claims.

a perspective view of a sectional cuttmﬂ* tool

constructed in accordance with my invention,

showing, also, the expanding g-mandrel and op-
erating rod or pin. Fig.2 is an end elevation
of the advance end of the tool, showing the

- form of the sliding key for ret&mmw the cut-

ter-disks in position. Fig, 318 a tl ansverse
vertical section through the cutting-tool in
close prommlty to the beveled cuttmn' disks.
Fig. 4 is a sectional view of one of the 36g-
mental cutter-sections detached. Fig. 5 is a
detached view of the surroundmrr spiral
spring for holding the several tool- sectmns
11 place Fig. 6 18 a longitudinal section
through a tube or flue, Showmn‘ the manner
in whmh my 1mp10ved cuttlnﬂ‘-—tool 0pemteb
thereon.

Similar numerals of reference indicate cor-
responding partsin all the figures of the draw-
1ngs. - |
Referrmn' to the drawmws the 1mpmved
ﬂue-cuttmfr tool 1s. made pl.efe_mbly in three
equal sections, 1, 2 and 3, each of which is
the exact counterpart of the other. Xach of

- sa1d sections is provided at the rear end with

5O

a flange 4 and a groove 5, and each section is
also prowded at 1ts forward or advance end
with a groove 6, the purpose of which will be
herema,fter ez.pla,med When the sections 1,
2 and 3 are assembled they form a substan-
tially eylindrieal tool provided at the rear end

boiler tnbes inside of the tube

|

| ameter than the main body of the catting

tool, and also of greater diameter than the in- 55

ternal diameter of the flue or boiler tube to
be operated upon.” When the different sec-
tions are assembled the grooves 5 and 6 are
practically continuous, extending entirely

around the cutting tool at either end thereof, 6o

and within said groove are placed 8p11al
springs 7 and 8 whlch extend entirely around
the tool and are suitably connected or coupled
together at either end. The tension of the

springs 7 and 8 is exerted to hold the several 65

sections of the cutting tool snugly in place,

and by locating a spring at either end of the

cutting tool the sections thereof will be more
effeetwely held in position than where only

one spring is employed at one end of the %o

cutting-tool.

The cutters 9 are made substantially in the
form of beveled disks, as shown, and are pro-
vided upon either side with laterally project-

ing trunnions 10 adapted tolie in correspond- 75

ing recesses or depressions in the outer faces
of the sections 1, 2 and 3.

In orderto secu re the beveled cutting d1sk%
to their respective sections the outer faee of

each section is provided with a dovetailed 8o

groove or channel 11, extending the entire

lenﬂ'th of each section and termma,tmn'm the
grooves 5 and 6, and also extending throuﬂ*h
the forward ﬂa,nn*e 12 which holds one of the
retaining springs in place.
with mclmed ta,perlnﬂ* edges corresponding to
the shape and size of the dovetculed groove 11,
are inserted within said grooves and eaused
to occupythe positionsindicated, namely, the
key 13 being next to the groove 5 and the
other key 14 adjacent to the oroove 6 in the
advance end of the cutting tool The keys 13
and 14 slide longitudinally within the groove
11, and are provided at their inner a,d,]aeent

dicated at 15, by.means of which said keys are.

adapted to overlap the ftrunnions 10 of the

beveled cutting disks 9 at either end, and
thereby to ﬁrmly and securely retain. said cut-

ting disks in position and prevent the escape 1co

thereof when the cutting tool, as a whole, is
withdrawn from the tube or flue in connec-
tion with which it has been used.

The several sections, 1,2 and 3, are formed

Keys 13 and 14, 85

QO

| ends with inclined or tapering edges, as in- 33
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each with a flat inner face, as indicated at 16, | body composed of three equal and correspond-

and when the several sections are assembled
a triangular perforation or opening 17 18
formed extending entirely through the cut-
ting tool, and also beveled or made larger at
one end than at theother. After thecuftling
tool has been inserted into the end of the tube
or flue to be cut out, a tapering mandrel 13,
which is friangular in cross section to corre-
spond with the shape of the opening 17 ex-
tending through the tubular cutter,isinserted

‘into said opening between the several sec-

tions of the cuttingtool, and isdriven therein
for the purpose of expanding or throwing out,
radially, the sections 1, 2 and 3 and the bev-
eled cutting disks carried thereby. The ta-
pering mandrel 18 1s provided with a hub ex-
tension 19, having formed therein a perfora-
tion 20 for the reception of an operating han-
dle, rod or pin 21, by means of which the man-
drel 19 may be revolved, thereby also revolv-
ing the cutting tool and causing it to operate
upon the inner face of thetube or flue. The

“mandrel is driven still farther through the

cutting tool after which it is again turned by
means of the handle 21, and this operation is
repeated until the beveled cutting disks have
cuat entirely throngh the tube or flue, when
the latter may be removed from the boiler.
By withdrawing the tapering mandrel 18 the
several sections of the cutting tool will be
drawn inward by the action of the springs 7
and 8, allowing said cutting tool to be removed
in a manner that will be readily understood.
The beveled cutting disks may be removed
by sliding the keys 13 and 14 away from the
trunnions 10 thereof for the purpose of sharp-
ening said disks when 1t becomes necessary.

Having described my invention, what I
claim is— |

1. In a tube or flue cutter, a cylindrical

ing-sections, the spring retaining grooves at
either end thereof, the retaining springs lo-
cated therein and surrounding the cutting
tool, the flange for regulating the position ot
the cutting tool with relation to the tube or
flue operated upon,in combination with a se-
ries of beveled cutting disks mounted in re-
cesses in the outer faces of the several sec-
tions and provided with laterally projecting
trunnions, the dovetailed grooves extending
longitudinally of the cutting tool, the sliding
keys movable lengthwise in sald grooves and
overlying the trunnions of the cutting disks
at their inner adjacent ends, and a tapering
expanding mandrel operating in connection
with the several sections of the cutting tool,
all arranged and adapted to operate in the
manner specified.

2. Atube or flue cutter comprising several
corresponding sections, each one of which is
provided with a recessordepression for the re-
ception of and in combination with a beveled
cutting disk, laterally projecting trunnions on
either side thereof, a dovetailed groove ex-
tending longitudinaily the entire length of

said section, and the sliding and longitudi-

nally adjustable keys confined within said
oroove and beveled or cut at their inner ad-

jacent ends to adapt them to overlapthe ends

of the trunnions on the cutting disk for the

purpose of holding the cutting disk in place

and preventing the escape thereof, substan-
tially as described.

In testimony that I claiin the foregoing as
my own I have hereto affixed my signature
in the presence of two witnesses.

CHARLES A. C. NIELSEN.

Witnesses: |
ANDERS C. NIELSEN,
ANDREAS P’. SORENSEN,
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