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To eZZ whom it may concern:

lowing is a specification:
My invention relates to a eombmed tube
expander and roller and has for its object

‘the construction of a device that can be used

for the purpose of expandmg or cuttlng off
boiler tubes or the hike. - |

- One of the objects of my mvehtwn 1s to-
provide means whereby the mandrel can be
revolved separately or together with the

cylindrical head and the feed screw operated

to expand the rollers or cutting disks

through the medmm of the m&nd rel m elther
case. o

Vlde means of forcing the cutting disks to
expand for cutting purposes without ehang-

~ ing the relative longltudmal cuttmg pomt of

the disks.

~ Turther objects of my 1mp10veme11t are to
~ provide facilities for revolvin
- mandrel and expanding the rollers for rolling
- purposes and means for ‘operating the feedj
screw mounted on the same operating lever,
~means to lock the operating mechanism of |

the tapered

-~ the ratchet wheel out of mesh when desired
o and alsc means to lock the operatmg meeh-

35

_.'__prmrlde means of operating the tube cutter
- and expander manually combined with
- means whereby the device can be operated

40 through the medium of applied mechanical |

- anism of the feed serew . In opele,twe pem-—

tion.
A further objeet of my 1mprevement is to

~or other power preferably compressed alr.

45

use as a tube cutter:

~ the cutters in operation.

~ vation of the cylindrical head of my device
60

~ for the cutters and rollers.

- side elevation of my device partly in section

‘inserted in a section of a tube or flue and

Flg 5 1s & cross |

In the accompanying drawings

device showing the cutters inserted ready for
Fig. 215 a side e]eva,-—
tion of ‘my device (used as a tube cutter) in-
serted in a sectlon of a tube or ﬂue and shows
Fig. 3 is a side ele-

showing the driving slot and the apertures
TFig. 4

used as a ﬂue expander

18 a plan view of the ratchet wheel.

ratchet whe
“cation of other driving means.
‘perspective view of the annular collar at-
tached to the end of the feeding pin.
12 is a perspective view of the annular cap
‘used for locking the feeding pin in engage-
eed screw. Figs. 13 and 14
‘are end and side elevations of the disk shoes
| showing the cutting disks mounted therein.

1518 a eross section of the head taken on

' ment with the.

A iurthel ob]ect of my mventlon is to- pro-— '

the line B. B. of Fig. 3.
vation of one of the tube rollers.
1S _
' meehamem and shows the position of the
80
| ment with the feed screw - Fig. 18 1sanend =
‘view of the operating lever shown in Fig. 17.
Fig. 19 1s a detall v1ew* ef the taper drwmg

_plIl

: ; Figure 1
18 a central longitudinal sectiona VleW of my

4 shows a |

| section of my device taken on the lme a, a,
Be it known that I, FraNk M HAWKINS,_
a citizen of the Unlted States, residing at:
Mansfield, in the county of Rlehland and.
State of Ohw have invented certain new
and useful Improvements in a Combined | ’ view of the shank of the taper arbor.

Tube Expander and Cutter, of Whleh the fol— '

of Fig. 2. Fig. 6 is a plan view of the operat-—

ing lever and shows the pin and angular slot
engage-
Fig. 7 1s an end

used for throwing the pawl out o
ment with the ratchet.
Fig.

8 is a side elevation of the taper arbor shew— -

ing the driving pin inserted therein. Fig. 9

shows a plan view of the collar used for re-
taining the oFeratmg lever in place when the

Fig. 1115 a
Fig.

Fig.

Fig. 16 is a side ele-

a sectional view of the feed pin locking

same when the feed pin is locked i In engage-

‘Referring to the. drawmgs reference nu-

1S removed to allow the &pph-’ f

55'_ |
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Fig. 10

65
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Fig. 17 S

85
‘meral 1 represents a cylmdrlcal head -having

one end internally screw-threaded and the

opposite end provided with a

series (pref-
erably three) of recesses formlng pocket bear-
| Ings 2-1nto which hardened steel tapered
rollers 3 are fitted and adapted to rotate
‘therein as will be described heremefter (see o
‘Fig. 4 and Fig. 16). o R
A feed screw 4 having a collar 5 formed on .
one end with a series of circular or similar
shaped apertures 6 formed in the periphery

90

95

thereof i1s provided. The outer surface of |

One extremity of the mandrel 9 is
ably formed rectangular or its equiva
receive a wrench or other driving means.

f)refer-

The feed

the feed screw is screw-threaded and adapted
‘to engage with the screw-threaded inner pe-
riphery 7 of the cylindrical head. -
‘screw has an aperture formed in the center
thereof into which the reduced straight por-
‘tion 8 of a tapered mandrel 9 1s 1otatably -

“journaled. '

100

1105
ent to -

An operetmg level 10 18 prowded hawne‘_ ;
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a

an eye 11 formed on one end and rotatably |

mounted upon the straight porfion of the

mandrel and abutting against the face 12 of

the collar 5 formed on the feed screw thereby
leaving the feed screw interposed between
the eye and the shoulder 12* formed on the

tapered mandrel.
A ratchet wheel 13 having a counter bore

14 formed in one end (for a purpose herein-
after described) is rigidly secured to the
straight portion of the mandrel adjacent to
one end through the medium of the set

- screw 15 leaving the eye of the operating
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65 drel through the medium of the lever 10, a |

lever mterposed between the outer face of

the collar 5 and the inner tace of.the ratchet.

In the operation of rolling boiler tubes or
the hke, the feed-screw 1s threadably con-
nected to the cylindrical head and the ta-
pered mandrel 1s rotatably mounted within
an aperture formed in the feed-screw. The
rollers 3 are placed within the cylindrical
head and are adapted to rest upon the ta-
pered portion 9 of the mandrel and extend
into. pocket bearings formed in the cylin-
drical head. When the feed-screw is turned

to the right, the mandrel is carried forward

forcing the rollers 3 to expand in cylindrical
outline and contact with the inner periphery
of the boiler tube or the like for the purpose
of rolling the tube. When the rollers 3 are
torced through the medium of the feed-screw
and mandre%

mandrel 1tself 1s rotated through the medium
of the operating handle 10 and ratchet mech-
anlsm, as hereimn described.

Depending from and adjacent to the eye
of the operating lever 10 outwardly extend-
ing winged portions 16 and 17 are provided.
In the outer projecting portion 17, an aper-
ture 1s provided to receive a pin 18, the outer
end of which is connected to a collar19
which 1s loosely fitted to the lever 10. The
collar 19 1s counter-bored on one end. A
Fin 20 1s fitted in a suitable aperture in the
ever 10 and adapted to contact with the
shoulder of the collar to provide a stop for
the collar 19. ' I

A coll spring 21 1s interposed between the
projecting portion 17 an

apertures 6 formed in the collar 5 of the feed
screw when 1t 1s not desired to operate the
teed screw for the purpose intended.

When 1t 1s desired to impart movement to

the feed screw, pressure is exerted against the
collar forcing the end of the pin to engage
with the apertures 6 in the collar 5 and, when
the lever 10 1s rotated, movement is imparted
to the feed screw for the purpose of expand-

g the cylindrical outline of the rollers or

disks. - ) |
In order to impart movement to the man-

to their proper outline, the

| the 1nner face of
the collar 19 exerting its pressure or tension
~outwardly against the collar and normally
keeping the pin 18 from engaging with the

- 006,797

pawl 22 1s inserted in an aperture provided in
the projecting or winged portion 16 of the le-
ver and normally held in mesh with the teeth
of the ratchet wheel by means of a coil spring
23 which 1s 1nserted in the space (a’) in the
rear of the pawl and const&nt{)y exerts a pres-

sure against the rear end of the pawl whereby
the pawlis made to normally engage with the

teeth of the ratchet wheel 13. When the le-

76

ver 10 1s rotated, 1t rotates the mandrel 9 by 75

the pawl and ratchet mechanism described.

A slot 24.1s provided on the projecting por-
tion 16 leaving the body of the pawl 22 ex-
posed. A pin 25 1s fitted to an aperture pro-
vided 1 the pawl registering with the slot and
adapted to move freely within the angular
slot 24 and to contact with the wall 26 of the
slot 24 which 1s formed to correspond with an
inclined plane. When the pin is turned to
the position shown in Fig. 1 and Fig. 6 the
p&WFiS in engagement with the ratchet wheel
and when the lever 10 1s rotated it revolves
the mandrelseparately, or with the cylindrical
head, when connected therewith. When the
pin 1s forced 1n the position shown in Fig. 6
by dotted lines, the pawl is held out of en-
gagement with the teeth of the ratchet wheel
when the operating lever 10 may be freely ro-
tated for the purpose of operating the feed
screw 1n elther direction independent of the
tapered mandrel 9.
anism used for the purpose of rolling tubes.or
the like.

A cap 27 15 loosely mounted on the collar
19 and 1s provided with an aperture 28

30

858

00

This describes the mech-

100

formed in the wall 29 of the cap 27 to receive -

the lever 10. A notch 30 1s provided in the
wall 29 to permit the cap to pass freely over
the pin 20. | N | + N

‘When 1t 1s desired to lock the pin 18 1n en-
cagement with the apertures 6 formed on the

collar 5 of the feed screw 4, the collar 19 and

105

cap 27 are forced forward until the outer sur-
face of the cap 27 1s in front of and contact-

ing with toe pin 20.
tated until the notch 30 is out of alinement
with the pin 20. The
contact with the outer surface of the cap 27
thereby holding the pin 18 in engagement
with the apertures 6 until released.

Figs. 17 and 18.) When the pin 18 is re-

leased from the apertures 6 formed on the

feed screw, the cap and collar are in the posi-
tion shown 1n Fig. 1.

gagement with the apertures 6 by the coil
spring 21. .

In order to provide means for cutting
dlsposea |

tubes or the like, diametrically
longitudinal slots 31 are formed in the cy-
lindrical head 2 as shown in Figs. 1 and 3.

The cap 27 is then ro--

(See

119

pin 20 will then be in

. It will be understood
that the pin 18 1s normally held out of en- 1

L3
Lt

An aperture 32 is formed in the mandrel

into which a pin 33 preferably tapered is

fitted leaving both ends projecting beyond

the periphery of the mandrel and extending

130
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rotation of t

| !:herefr_bm iﬁto‘ each'_"of'_fhe slots. T'his'.-pin '
1s for the purpose of preventing the separate
mandrel when the cutting

€

~operation 1s being performed. Attention

18 called to the fact that the pin 33 is used
-~ only when the operator is performing the

- cutting operation. The purpose of the pin
33 18 to connect the cylindrical head 1 and

mandrel 9 together so that both can be

10

‘as shown it is necessary, when the cutting
operation is being performed to revolve the

15

20

rotated together when it is desired to cut off
a tube rather than to expand the tube.

- It is obvious that in a device constructed

cylindrical head and mandrel together.
In the rolling operation, however, the man-

drel 1s made to revolve independent of the
cylindrical head by removing the pin 33.

Shoes 34 are provided having slots 35
formed at right angles to the body into
which cutting disks 36 are journaled. The

shoes are fitted to the pocket bearings formed

in the cylindrical head with the bottom of

- 23

35

- is desired to perform the cutting operation,

45

said shoes resting upon the tapered portion
of the mandrel so that when the mandrel is

moved longitudinally through the medium |
 of the feed screw, the cutting disks, which are
journaled i the shoes, are forced to expand |
or contract i cylindrical outline for the |
purpose intended. = T
~ The shoes 34 are provided with grooves 37

which are adapted to fit the periphery of -
- the tapered mandrel 9 when the said man-

drel 1s in the position shown in Fig. 5 by full
lines. The purpose of the grooves 37 is to
cause the shoes 34 to aline themselves with
the tapered arbor when pressure is exerted
agamst the cutting disks. =~

When it is desired to cut the tubes or the
like, movement is imparted to the feed
screw 1n the same manner as described in

the rolling process.. When, however, it

1 provide means to rotate the mandrel and

cylindrical head together.

~ The pm 33 connects the -ma;nd'rel' 3)1_1»(1:'(3?-;'
~ lindrical head. together so that when the

- pawl 18 permitted to mesh with the teeth

50

of the ratchet wheel and movement is im--

parted to the operating lever, the mandrel
and cylindrical head are made to revolve

together. This permits the cutting opera-
tion to be performed without changing the

- relative longitudinal position of the disks

- 60

and at the same time permits expansion of
‘the cutters. The independent movement
of the feed screw 4 permits the mandrel to

be moved longitudinally for the purpose of
expanding or contracting the cylindrical

outline of the disks independent of the move-

“ment of the operating lever 10. -

69

If 1t 1s desired to operate the 'fe'_'ed serew
whether for the purpose of expanding or

- releasing the cutting disks or the rollers, the _ )
pin 18 can be locked in engagement with the | adapted to mesh with apertures, formed in

|
|

mechanism. _ -
- When 1t 1s desired to operate the tube
‘expander or cutter through the medium of
‘mechanical or other power, the ratchet
wheel 13 is removed from the mandrel and
the collar 38 1s provided and fitted to the

aperture 6 on the feed screw and the pawl
22 thrown out of engagement with the
ratchet wheel and the operation of feeding
~can be performed independent of the ratchet

70

75

shank of the tapered mandrel and held

against the eye of the operating lever 10
thus retaining the lever in its pTa;ce.'

The
end of the mandrel is connected to the oper-
| ating mechanism through the medium of the
rectangular or similar shape end 39.

- The hereinbefore described counter_—boré. E

out removing the collar 38. Reference letter

| 14.1n the ratchet wheel 13 is provided to per-
-mit the said ratchet wheel to be replaced in
“1ts position on the end of the mandrel with-

(¢) represents a gage which is used for the

purpose of gaging the length of the tube it is
desired to cut off and the extent of the tube

1t 15 desired to expand.

Having fully described my invention, what

L elaim and desire to secure by Letters Pat--

ent 18:

1. In a tube roller and expander, compris-
‘ing a cylindrical head having recesses formed 3:
on one end thereof for bearings and the oppo-

o0

site end internally screw-threaded, said cy-

head, a mandrel journaled in and supported

lindrical head having diametrically opposed
slots formed therein, a feed serew adapted to
engage with the screw threaded end of said

100

by the feed screw, means to connect the man-

drel to the head, a ratchet wheel secured to

wardly projecting wing portions, one of said

‘wing portions having a pawl fitted thereto
‘and adapted to mesh with said ratchet wheel
for rotating the mandrel separately or in - -
conjunction with the cylindrical head.

sald mandrel, an operating lever loosely =
Journaled on one end of the mandrel and ;
adapted to contact with the face of the feed
screw, said operating lever having two out-

110

2. In a-tube roller and expander, the com-

bination of a head having recesses formed in

one end thereof for bearings with the oppo-

site end internally screw-threaded, a feed
screw adapted to engage with the screw-

115

threaded end of the cylinder, a mandrel jour- -

naled in and supported by the feed-screw, an
operating lever loosely journaled on one end

of the mandrel and adapted to engage with
the feed screw, said operating lever having
| two outwardly projecting portions, a ratchet
‘wheel secured to one end of the mandrel, one

of said projecting portions having a pawl

fitted thereto and adapted to mesh with said

120

126

ratchet wheel, means to hold said pawl out of =~
engagement with said ratchet wheel, a pin

journaled in the other projecting portionand
' 130
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1o

handle 1s rotated.

=

the feed screw whereby movemeént is im-

parted to said feed screw when the operating

3. The combination of a tube expander
and roller comprising a cylindrical head hav-
ing a hollow central portion, recesses formed
in one end of the head with the opposite end
internally screw-threaded, a hollow feec

screw fitted to oneend of said cylindrical head

and provided with a series of apertures

formed in the periphery therecof, a mandrel

rotatably supported by the feed screw, a

ratchet wheel rgidly secured to the one end
of the mandrel having its face contacting
with the operating handle whereby 1t 1s re-
tained in place, means on said operating

“handle to rotate the mandrel independent of

20
25
30
35
40

45

the cylindrical head, means to rotate the
mandrel and the eylindrical head simultane-
ously, and also means on said operating
handle to rotate the feed-screw as described
and for the purpose set forth.

4. In a tube expander and cutter, com-
prising a cylindrical head having bearings
provided therein to receive cutting disks or
rollers and also provided with diametrically
opposed slots, a feed-screw connected to said
cylindrical head, a mandrel journaled 1 the
hollow central portion of said feed-screw and
adapted to be rotated therein independent of
the rotation of the cylindrical head, a pm
fitted to the mandrel and adapted to engage
with said slots, means to rotate the mandrel
and cylindrical head simultaneously or inde-
pendent of each other.

5. In a tube expander and cutter compris-
ing a cylindrical head having recesses formed
on one end to receive cutiing disks or rollers
and also provided with diametrically opposed
slots, a feed-screw threadably connected to

sald cylindrical head having a hollow cen-

tral portion, a tapered mandrel having a
straight portion adapted to be journaled
within the hollow portion of said feed-screw
and rotatably supported thereby, an operat-
ing lever provided with winged portions
loosely journaled on the straight portion ot

. sald mandrel provided with winged portions,

means to expand the cylindrical outline of

P

—

PR o

EQUG',#?'Q"?

the tollers or cutting disks, means to rotate

the tapered mandrel and-cylindrical head to-
gether, means to lock the operating mechan-
1sth of the mandrel in or out of operative po-
sition, and also means to lock the operating

5b

mechanism of the feed-screw in or out of op-
erative position substantially as and for the
purpose described. -

6. In a combined tube expander and cut-
ter, the combination of a cylindrical head

‘having a series of pockets formed 1n one end,

rollers adjustably carried by the pockets a
feed-screw threadably connected to the oppo-

b0

60

site end; of a mandrel rotatably mounted m

sald feed-screw, said cylindrical head being
provided with ‘diametrically opposed slots
extending to the periphery thereof, remov-
able means mounted on said mandrel and
adapted to engage with said slots to revolve
the cylindrical head with the tapered man-
drel as and for the purpose described. '
7. The combination of a tube expander

and cutter comprising a cylindrical head hav-

ing one or more pockets formed therein adapt-
ed to receive rollers or shoes having rollers or
cutters journaled therein, means to revolve
the mandrel independent of the cylindrical
head for rolling purposes, removable means
nounted on said mandrel and adapted to en-
oage with slots formed in the cylindrical head
to rotate 1t simultaneously with the mandrel
for cutting purposes. -

69

70

75

80

S. The combination of a tube expander

and roller comprising a cylindrical head, said

cylindrical head being provided with a series

of pockets, rollers fitted to said pockets,
shoes also adapted to fit said pockets, rotary

cutters mounted in sald shoes, a feed-screw

fitted to said eylindrical head, a mandrel ro-
tatably mounted in said feed-screw, said
mandrel being adapted to expand the cylin-
drical outline formed by the cutters and roli-
ers as and for the purpose described.

In testimony whereof 1 afh ]

in presence of two witnesses.
- FRANK M. HAWKINS.

Witnesses: _
Joun H. Coss,
PEARL ACKERMAN.

1X my signature
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