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To alt whom it may concern. |

Be 1t known that I, Jorn T. FUHRRMANN,
of 5t. Paul, Ramsey county, ddinnesota, have
mvented certain new and useful Improve-
ments in Flue-Cutters, of which the following
is a specification. ' '

The object of my invention 1s to provide a
flue cutter of simple construction and one by

means of which flues can be easily and rap- |

idly cut out of a boiler.

My 1nvention consists generally, in vari-
ous constructions and combinations, all as
hereinafter described and particularly point-

ed out 1n the claims.

In the accompanying drawings, forming
part of this specification, Figure 1 1s a sec-
tional view 1ilustrating the application of my
invention to a boiler flue and showing the

mechanism for holding the flue cutters to the .

work., Fig. 21s a longitudinal sectional view
of the flue cutting portion of the tool. Kig.
3 1s a detail sectional view illustrating the
means for withdrawing the cutters from con-
tact with the flue. 1If1ig. 4 1s a transverse
sectlional view on the line z—z of Fig. 2.
1. 5 18 a detail sectional view illustrating
the application of the tool to the flue on the
outside of the flue sheet.

In the drawing, 2 represents a portion of
the flue sheet, 3 o flue and 4 & barrel adapted
to fit into the end of a flue and having a ta-

pered sleeve 5 at one end that fits snugly into

the end of the flue and centers the tool there-
in. A loose collar 6 mounted on the inner
end of the barrel 1s adapted to contact with
the inner surface of the flue and allow the
barrel to be freely revolved therein. One
end of the barrel is tapped into a cylinder 7
and a pin 8 1s provided within said barrel
and has a tapered forward end 9 that is
adapted to reciprocate within said barrel.
Openings 10 are provided in the walls of the
barrel and within these openings radially
moving carriages 11 for the revolving cut-
ters 12 are arranged. 'These carriages have
inclined inner faces 13 to it the tapered sur-

faces of the pin 8 and are held 1n yielding

engagement with said tapered surfaces by
means of springs 14. The tapered end 9 of

the pin is preferably triangular in cross sec-

tion having 3 flat surfaces with which a cor-
responding number of the flue cutter car-
riages contact. 1 preler to provide three
of these carriages as I have found that num-
ber best suited for the purpose, but do not
confine myself to this precise number.

| end of the

| from the flue.

‘1he cutters which I prefer to employ con-
sist of steel disks having sharpened edges ar-
ranged to revolve with the tool in a plane at
right angles to the longitudinal axis of the
flue. The cutters are normally withdrawn
by the springs 14 within the barrel 4 to per-
mit it to be thrust into the flue and are
forced outwardly by the movement of the
pin into engagement with the surface of the
flue. A piston 15 1s mounted on the outer
pin 8 and 1s held toward the outer
end of the cylinder 7 by a spring 16. When
the pin 1s forced 1n to project the flue cutter
carriages, this spring 1s put under compres-

sion to return the pin to its normal position

when pressure on the piston is relieved. 1
prefer to feed the pin into the flue by the fol-
lowing described mechanism.

17 1s a shank mounted on the end of the
cylinder 7 and f
socket 1 a spindle 18 that fits within a sleeve
19 provided 1n a casing 20. This sleeve has
a ball bearing 21 at its outer end and 1s
adapted to turn freely thereon, being held
against longitudinal movement by said bear-
ing, and an annular flange 22 which engages
a gear 23 on said sleeve. A union 18’ is held
on sald shank by a ring 18" and has a thread-
ed connection with said spindle and whereby

longitudinal movement may be imparted to

sald spindle to separate 1t from said shank.
This unton has therefore two functions. It
holds the spindles and shank together during
the operation of the tool and when revolved,
withdraws the tapered shank from the spin-
dle, and I am thus able to easily and quickly
separate the cylinder from the operating
mechanism. A valve casing 24 1s tapped
into the casing 20 and forms a continuation
of the spindle 18 and has a tapered socket
for a valve 25 that is provided with an oper-
ating handle 26. A tube 27 1s connected at
one end to the shank 17 and communicates
through a port 28 in said shank with the in-
terior of the cylinder 7. The outer end ot
the tube 27 1s connected to the valve 25 and

' has a port 29 adapted to communicate with a

port 30 in said valve and a fluid pressure sup-
ply pipe 31. -

Fig. 1 illustrates the position of the ports
when fluid pressure is admitted to the cylin-
der to force the pin forward. The casing 24
has an exhaust port 32 through which the
fluid pressure in the cylinder is released
when 1t i1s desired to withdraw the cutters
To admit fluid pressure the
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valve 25 1s rotated until its port registers
with the fluid pressure supply pi}:e and the
fluid rushing into the cylinder wi

piston inward and drive the tapered end of

they are forced out against the wall of
the flue. Before this has been done, the
tool is revolved by a suitable mechanism
such as I will now describe in detail.

33, is a shaft mounted in the casing 20 and

provided with a pinion 34 which meshes with

the gear wheel 23. Crank disks 35 are

mounted on the shaft 33 and provided with

pitman rods 36 connected to pistons 37 of
operating motors, not shown. When this
sﬁ,&ft is revolved its movement will be trans-
mitted to the tool and the flue cutters will be

rapidly revolved in the flue to cut 1t out of | '

the boiler. As the cutters work into the
flue, they will be held and moved outwardly

as the cut deepens by the movement of the

tapered pin and the action of the fluid pres-

sure on the piston 15, and thus the cutters
will be held constantly and automatically to

the work. As soon as the fluid pressure 1s

“relieved in the cylinder, the pin will be re-

tracted and the cutters withdrawn within the
periphery of the barrel out of engagement
with the flue. It sometimes happens when
the flue cutters are forced outwardly against
the flue, that the cut will be inclined and 1f

the barrel supporting the cutters is rigidly

held against longitudinal movement, the
edges of the cutters will be broken or dam-
aged. This often happens when one end ot
the flue has been cut, and the tool 1s ap1plie_d
to the other end. 'To prevent this breakage,
I provide a spring washer 5" located between
the sleeve 5 and the end of the eylinder.
This sleeve fits snugly in the open end of the
flue, and when the cut made by the revolving

- cutters is slightly inclined or has an mmward
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drawing action on the edges of the cutters
which would tend to break them, the spring

washer yields sufliciently to allow the barrel

to move inward and the cutters to accommo-
date themselves to the position of the cut.

T have found this spring washer an important

adjunct to the tool.

»

the pin to receive correspondingly shaped
tongues 39 on the carriages.

is reciprocated. I prefer however, to em-

ploy the spring device illustrated in Fig. 3 for
Wlthdl‘&%“l].’lg' | the_carrmge fl‘(‘;)ljﬁ ;L“_f,s_ 01_‘}@1*31;_’11;@ |

position. . -
In Fig. 5, I have shown a construetion
which consists in providing a gage collar 40

receive the outer end of the flue and contact
with the flue sheet. A flange 41 is provided

1 force the

theFin in between the flue cutter carriages
untl

| Obviously the
carriages will be forced in and out as the pin

A

!

T e

1t contacts with the i _
erator will know that the cutters are 1n posi-

‘bead on the end of the flue
&

022,127

within said collar and adapted to contact
with a shoulder 42 on the barrel 4, said collar
taking the place of the tapered sleeve 5 and

adapting the tool for cutting off the outer

ends of the flues, it being necessary to merely

place the collar over the end of the flue until

f

Jue sheef, when the op-

tion to cut off the flue at the proper point and
leave sufficient stock for the Tormation of the

1t will be noted that t

0

yvlinder and bar-

re] operate continuously and it is unneces-

sary to stop the motor swwhen 1t 1s desired to
change the position of the cylinder and
barrel. '

I elaim as my invention: | -
1. A flue cutter comprising a barrel, a cyl-
inder in one end of which said barrel 1s

mounted, a tapered pin arranged to slide m

said barrel, a series of carriaces mounted n
said barrel and eontacting with the taperea
surfaces of sald pin and having a radial

movement in said barrel, a series of flue cut-

ters carried by said carriages, a piston ar-
ranged in said cylinder and connected with
said pin, a spring arranged within said eylin-

its retracted position, means for applying
fluid pressure to said piston to project said
pin and move said cutters to an operating
position, substantially as described, and

means for revolving said cylinder and barrel

continuously. . _ -
2. A flue cutter comprising a barrel, a pin

arranged to slide lengthwise in sald barrel

and having a tapered forward end, carriages

mounted in said barrel and having a radial

| movement and contacting with the tapered

surfaces of said pin, a sleeve mounted on said
barrel and having a tapered surface to fit the
open end of a flue, a cylinder whereon said
barrel is mounted, a piston therein, a spring

arranged to nmormally hold said pin m a re-

| tracted or withdrawn position, means for
applying a fluid pressure to said piston to

project said pin and separate said flue eutter

80

00

der and normally tending to hold said pinm -
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carriages, substantially as described, and

| - | means for revolving said eylinder and barrel
Fig. 4 illustrates in cross section the man- - | | |

ner of mounting the radially moving car-
riages on the tapered pin, dove tail grooves -
38 being provided in the flat surfaces of

continuously. .
3. A flue cutter, comprising a barrel, a

pin slidable therein and provided with a ta-

pered end, carriages mounted in said barrel

cutters mounted in said carriages, a tapered

115

| and contacting with said tapered end, flue
1290

sleeve carried by said barrel and adapted to

| '_1_0113 nto the open end of a flue, said sleeve be-
ing removable fo adapt the device for eut-

ting off the projecting ends of flues, a cylin-

{ der wherein said barrel is mounted, a piston

in said cylinder and a spring arranged to

| | _ i hold said piston and pin in a retraeted posi-
- for the inner end of the cylinder adapted to

tion and means for applying a fluid pressure
to sald piston to ' ' '
tially as deseribed.

125

project sald pin, substan-
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4. A flue
pin having a tapered end that is le,rwuh,i
1INl CIOSS SLL;tl()ll and provided with three flat
surfaces, car 1‘1%ges fitting within openings in
sald barrels and ¢ onmctmﬂ with said sur-
faces, springs provided Wlthlh Sald oPenings

on each side of said carriages and 1101’*mmﬂy .

tending to withdraw said carriages within

sald openings, flus cuiters

o SL‘[ppOIt sald carriages.

. A flue cutter, comprising a cylinder
<losed at each end, A barrel tapped into one
ennd of said ey hnde1 a pin sidable within

said barrel and havmg a tapered end, car-
riages fitting within openmga in said barrel,
and LOIlt&LLIIl‘D with said pin, flue : ubters
nounted in said carrlages and a mttzpted to be
moved outwardly by the forward novement
of said pin, a piston mounted on said pin
within said cylinder, a spring for normally
holding said piston and pin 1n a retracted

*1)051131011 and means for applying fluiad pres-

sure to sald piston to project said pin and
means for revolving said barrel and said cyl-
inder continuously.

A flue cutter comprising a tarrel, car-
riages having a radial movement in said bar-
vel, flue cutfers mounted in said carriages,
nmieans for revolving said barrel and means
for simultaneously imparting a radial move-
ment to said carriages, suustantmﬂy as e-
scribed, the means for re volving said barrel
operating mdependemly of the means for
umparting a radial movement to sald car-
11&065

. In a flue eutter, a cylinder having a
plbLO n, a tapered shank nmuntul on one end
of said cyunder and Jiwmg a fluid pressure
passage leading into sara cylinder, a bpmdle
whereiln sald tapered shank is inserted, a
union mounted on said shank and held
against longitudinal movement thereon, and
naving a threaded connection with said
bpmule and normally holding said spindle
and shank together, but ada,pued when re-
volved, to sepamte them, substantially as
described.

8. A flue cutter comprising a barrel, a ta-
pered pin reciprocating therein, ladlali
Moving calllages mounted in sald b&ll@l, re-
Volvmﬂ flue cutters mounted in said car-
riages, a tapered sleeve carried by said barrel
and adapted to {it 1nto the end of a fiue and
yilelding means interposed between sald
sleeve and a stop provided on said barrel,

cutter comprising a barrel, a |

mﬂumoa in sa1d |
carriages and means {or projecting said pin |

3

and pcrmlttmﬂ* sald cutters to adjust them-
selves to the position of the cut in the flue,
bUbSL‘LHtl"‘H}f as described.

9. In a flue cutter, a barrel, radially mov-
ing carriages and means for operating the
same, {lue cutters mounted 1n said carriages,

La,'}m ed sleeve mounted on said barrel and

208 pued te 1t Into the open end of 2 flue, a

Syl 1“‘4@1” f_,mlzle:tﬂd with said barrel end a
spring washer interpcsed Dbefween sald
sleeve imd cylinder, substantially as de-
scribed.

10. A flue cutter comprising a barrel, ra-
arally moving carriages therein, fiue cutters
mounted in said cairiages, means for re-
volving said barrel and carriages and a fluid
pressure actuated device for moving sald
carriages and cutters outwardly mto Woﬂﬂng
CR%&98111611t with the flue, substantially as
described, the means for revolving said bar-
rel opeldtmﬂ continuously and independ-
ently of the means for actuating said car-
riages.

11. A flue cutter comprising a barrel, ra-
dially moving carriages thereln, cutters
mounted in said carriages, a L&pered pin
having surfaces contacting with said car-
riages, a cyiinder, a piston connected with
said pln a spring device for normally holding
said piston in a retracted position, means lor
Levol]zrmﬂ said cylinder and barrel-and means
for simultaneously admitting fluid pressure

‘to sald cylinder to project said pin and sepa-

rate said carriages, sald cylinder revoiving
means operating coutmuously and mdepend
ently of the means for projecting sald pin.
12. A flue cutter, comprising a barrel, ra-

hally Moving L&lllaﬂ es therein, cutters
mounted 1 saild cairiages, a _La,per_ed pin
having surfaces QO}l't@cting with sald car-
riages, a cylinder, a piston therein connected
with said pin, a bpilllﬂ normally holding said
piston in a retracted position, a contmuously
revolving shaft geared to said cylinder and
barrel for wntmuously revolving the same
and means concentric with the loneltudmal
axis of said cylmder and barrel for admitting
fluid pressure to said cylinder to project said
pin.

in witness whereof, I have hereunto set
my hand this 27th day of June 1908.

JOHN T. FUHRMANN.

Witnesses: F
Ricaarp Pavur,
J. A. ByingTOoN.
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