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PATENT OFFICE

FRANK J. DOUGLASS AND ALBERT S. McCAWLEY, OF CHICAGO, ILLINOIS, ASSIGNORS TO
DOUGLASS BRCTHERS COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF

ILLINOIS

PIPE CUTTING AND BEVELING APPARATUS

Application filed November 6, 183C. Serial No. 493,820.

This invention relates to certain new and
useful improvements in a pipe cutting and
beveling apparatus, and more particularly
to an improved machine for automatically

. Preparing pipe intersections and joints for

" welding.

In making pipe tees or crosses or similar
joints or connections, it is necessary to cut a
non-circular opening in the side of one pipe

., section and a correspondingly curved end

[

“a
v

portion on the other pipe section, these
curved cuts varying in size and shape for
each pipe diameter, and for each combina-
tion of pipe diameters when one of the pipes
. is smaller than the others. When performed

" by hand this is a slow and laborious proce-

dure. Furthermore, it is necessary to bevel
these cut surfaces and to vary the bevel on
one or both of the surfaces at different posi-

, tions along the cut in order to provide a

proper channel for the soldering metal used
in the welding process. The present im-
proved machine 1s adapted to automatical-
ly make continuous clean cuts in one or both
of the pipe sections and simultaneously cut
the proper bevel on these surfaces, whereby
the pipe sections will be properly shaped for
the welding process without further prepa-
ration. The machine is also adapted for cut-
ting and beveling pipe sections for L bends
or multi-piece bends.

Briefly described, the machine comprises
a supporting frame carrying a rotary shaft
at each end of which is mounted a cutting

.5 torch. Means is provided adjacent one end

e

of the shaft for supporting a pipe section
with its longitudinal axis 1n line with the
axis of the shaft, and at the other end of the
shaft is means for supporting a pipe section

. at right angles to the shaft. Means is pro-

vided for rotating the shaft and simulta-
neously moving it longitudinally, and the
torches are offset from the axis of the shaft
so that they will follow curved non-circular

:3 paths as the shaft is moved. The torch at

o

one end of the shaft is movably mounted with
relation to the shaft so that it will follow
the proper curved path to cut the opening in
the side of one pipe section. The torch at
u the other end of the shaft, which cuts the

surface at the end of the branch pipe, is

mounted in a swinging frame so that the ef-
fective inclination of the torch or cutting
Jet with relation to the axis of the shaft and
pipe can be varied as the torch is revolved so
that the proper variable bevel will be formed
on the end of the branch pipe. By substi-
tuting a different type of torch at the last
mentioned end of the shaft, and substituting
a directing plate for the torch at the first-
mentioned end of the shaft the machine is
adapted for cutting and beveling pipe sec-
tions for making angular:or L bends. .Im-
proved driving meansis provided, as herein-
after set forth, for imparting the necessary
movements to the supporting shaft and the
torch-carriers. '

The machine disclosed and claimed in this
present application is an improvement on
the apparatus disclosed and claimed in the
copending application of Frank J. Douglass,
Serial No. 478, 269, filed August 27, 1930, in
which prior application many of the fea-
tures herein disclosed are broadly. claimed..

The principal object of this invention is to
provide an improved pipe cutting and bev-
eling apparatus such.-as briefly described
hereinabove and disclosed more in detail in
the specifications which follow.

Another object is to.provide- improved
means for varying the bevel of the cut sur-
face on one of the pipe sections.’ '

Another object is to provide improved
means for rotating the longitudinally-mov-
able supporting shaft. R
_ Another object is to provide improved
means for imparting the adjustable recipro-
cating movements to the supporting shaft.

Another object is to provide improved
means for automatically moving or swinging
the torch-carriers with respect to the sup-
porting shaft as the torches are revolved
about the axis of the shaft.

Another object is to provide an improved
apparatus adapted to either separately or
simultaneously cut both sections of pipe
adapted for forming a cross connection.

Another object is to provide .improved
means for cutting an opening in a pipe of
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any desired diameter up to and including
the full diameter of the pipe.

Another object is to provide improved
means for adjusting the moving parts for
operating upon pipes of different diameters.

Another object 1s to provide an improved
machine adapted for alternately cutting and
beveling pipe sections for T joints or inter-
sections, for angular or L bends, or for cut-
ting and beveling straight sections of pipe.
* “Another object is provide a machine adapt-
ed to operate and direct several different al-
ternative types of cutting torches for cutting
pipe sections for various purposes.

Another object is to provide a machine of
this  type which is reversible so that the

torches can be moved in either direction.

- Another object is to provide an improved
apparatus for cutting and beveling pipe sec-
tions easily, quickly and entirely automati-
cally, and in a single operation so that no

-additional beveling of the cut surfaces is nec-

essary prior to the welding of the pipes.
Other objects and advantages of this in-
vention will be apparent from the following
detailed description of one approved form
of apparatus built and operating according

to the ‘principles of this invention.

In the accompanying drawings:

Fig. 1 is a plan view of the assembled
apparatus in operation for cutting pipe sec-
tions for a T joint.

“Fig. 2 1s a side elevation of the apparatus
shown in Fig. 1. .
Fig. 8.1s a partial vertical section, on a

larger: scale, taken substantially on the line

3—3 of Fig. 1.

Fig. 4 is a transverse vertical section taken
substantially on the line 4—4 of Fig. 3.

- Fig. 5 is a detail vertical section, corre-
sponding to a portion of Fig. 3, but with
the parts adjusted for cutting pipe sections
of the same diameter. ,

Fig. 6 is an inverted plan view of a portion
of the apparatus, the view being taken sub-
stantially on the line 6—6 of Fig. 8.

Fig. 7 is a partial horizontal section, the
view being taken substantially on the line
T—7 of Fig. 3. )

Fig. 8 is a view similar to Fig. 7 showing
the operating parts in a different position.

Figs. 9 and 10 are perspective views of
the roller-carriers which are mounted in the
upper oscillating lever.

Fig. 11 is a perspective view of the roller
engaging bracket for imparting longitudinal

-movements to the operating shaft.

"Fig. 12 is an elevation of the torch-carry-
ing mechanism shown at the left in Figs.
1 and 2, but in a different operative position.

‘Fig. 13 is a plan view of the mechanism
shown in Fig. 12, after the mechanism has
been rotated through an angle of 90° from
the position shown in Fig. 12.

*Fig. 14 is a detail section, on a large scale,

simultaneously
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taken substantially on the line 14—14 of
Fig. 18.

Fig. 15 is a detail section taken substan-
tially on the line 15—15 of Fig. 18.

. Fig. 16 is a detail elevation of the torch
mechanism shown at the right of Figs. 1
and 2.

Fig. 17 is a detail view of a pair of as-
sembled pipe  sections ready for the weld-
ing operation.

Fig. 18 is a detail section, taken substan-
tially on the line 18—18 of Fig. 17.

Fig. 19 is a detail section taken substan-
tially on the line 19—19 of Fig. 18.

Figs. 20 and 21 are views corresponding
to Figs. 1 and 2 respectively, but showing
the machine adapted for cutting sections for
& pipe bend.

IFig. 22 is an elevation of the adjustable
directing plate, shown at the left of Figs.
20 and 21.

Figs. 23, 24, 25 and 26 illustrate different
forms of pipe bends for which pipe sections
can be cut by the apparatus shown in Figs.
20, 21 and 29.

Iig. 27 illustrates examples of cuts that
would be made in a pipe section to form one
of these angle bends.

The apparatus will first be described as
adjusted for cutting pipe sections for T
joints or intersections, as shown in Figs. 1
to 19 inclusive, and the changes shown in
Figs. 20 to 27 will then be described where-
by the machine is adapted for cutting pipe
sections for angle bends.

The supporting frame, in the form here
shown, comprises corner posts or pillars 1 in
the form of metallic angle beams, upper and
lower supporting tables or partitions 2 and
3, and end yokes or-arches 4 for supporting
the main operating shaft 5 at a suitable
height above the table 2. Shaft 5 is jour-
naled in a pair of bearing blocks or journal
boxes 6 each of which has a square or rec-

tangular outer cross section and is supported 1;

by and guided for longitudinal movement
between a set of four rollers 7 mounted on
one of the arches 4. Collars 8 secured to the
shaft 5 adjacent each end of each bearing
block 6 compel the shaft 5 and bearings 6 to
move longitudinally together, while permit-
ting the shaft 5 to rotate within the non-
rotating journal bearings. The torch mech-
anisms for cutting the pipe sections are car-
ried by the respective projecting end portions
of operating shaft 5, and the shaft 5 is
rotated and reciprocated
longitudinally for the purpose of imparting
part of the necessary movements to the torch
mechanisms. The mechanism for . giving
these desired movements to the shaft 5 will
be hereinafter described, but we will first de-
scribe the cutting mechanisms mounted at the
respective ends of the operating shaft.
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joint is to be formed, an opening must be
cut in the side of one pipe section, and the
end of another pipe section must be cut on a
corresponding curve so as to fit this open-
ing. In the example shown in Figs. 1 and 2,
a small branch pipe 9 (shown at the right of
Figs. 1 and 2) is to be welded into the side
of the larger pipe 10 shown at the left of
these figures.
as 11 must be cut in the side of pipe 10 and
the end of pipe 9 must be cut as indicated
at 12. It will be obvious that the form or
curvatures of these two cuts will be substan-
tially identical. When pipes of the same di-
ameter are to be joined, the cuts will be of
the form indicated in Figs. 16 to 19 inclu-
sive. It will now be apparent that the paths
that must be followed by the cutting torches
will vary in accordance with the sizes of the
pipes that are to be cut, and also in accord-
ance with the relative sizes or diameters of
the two pipe sections that are to be joined
together. Mechanism must also be provided
for keeping the cutting torches substantially
normal or perpendicular to the pipe surface
at all times when a straight or unbeveled cut
is to be made, or for imparting a constant or
variable inclination to the torch with respect
to the pipe surface in order to secure the de-
sired bevel on the cut surface of the pipe.
The pipe sections to be operated upon are
supported upon a plurality of horses or pedes-
tals 13, here shown as formed with forked
upper arms 14 between which the pipe rests,
the post 13 telescoping within a supporting
pedestal 15 and being adjustable in height by
means of a supporting pin 16 which is in-
serted in any one of a plurality of holes 17
in the post 13. The pipes should be sup-
ported so that the longitudinal axis of the
pipe section lies in the same horizontal plane
ag the axis of shaft 5, and the posts 13 may
be adjusted vertically in accordance with the
diameter of the pipe that is being operated
upon. It will be noted that the pipe 10 must
be supported so that its axis extends at right
angles to the axis of shaft 5, whereas the
branch pipe section 9 is supported so that its
longitudinal axis coinecides with that of the
axis of shaft 5, and the supporting horses
13 will be positioned accordingly. The torch
mechanism carried at the left-hand end of
shaft b (Figs. 1 and 2) for the purpose of cut-
ting the opening in the side of pipe 10 will

5 now be described, referring more particu-

larly to Figs. 1, 2, 12, 13, 14 and 15. The
torch-carrier comprises a supporting arm 18
which is adjustable radially of shaft 5
through the head of a T-shaped socket mem-
ber 19 removably secured on the end of shaft
5 by any suitable means such as set screw
20. For the purpose of adjusting the arm
18 laterally of the shaft, a pinion 21 operated
by a knob 22 meshes with & rack 23 formed
on one side of arm 18, and the parts are

In this case an opening such-

3

locked in adjusted position by means of the
set screw 24. The torch-carrier is adjusted
laterally in accordance with the diameter of
the pipe to be cut, and the arm 18 may be

calibrated as indicated at 25 to indicate the *

proper adjustment for any given size of pipe.
A bracket 26 extends outwardly from one end
portion of supporting arm 18, and four pairs
of rollers 27 are supported by roller bearings

28 on stud shafts 29 mounted in the bracket = -

26.  An arcuate plate or carrier 30 is formed

. with inset runways 31 along its opposite edges

which are engaged by the rollers 27 so that
the plate 30 is firmly supported betiween the

several sets of rollers but may be adjusted
between these rollers along an arcuate or cir-

cular path. Slide bearings could be sub-
stituted for the roilers. A rigid guide tube
36, forming an extension of a flexible guide

tube 35, is mounted in a supporting clamp

a4

34 pivoted at 33 in a bracket 32 mounted on

and carried by the side of arm 18 as at 37,

A wire or flexible shaft 38 housed in the
flexible guide tube 35 is connected with one

end of a rigid rod 39 guided within tube 36. .

The other end of rod 39 is pivotally at-
tached at 40 to the arcuate supporting plate
30.. It will be apparent that as the wire 38 is
moved in one direction or the other in flexible
guide tube 35, the operating rod 39 will be
reciprocated in guide tube 36 thus sliding the
arcuate plate 30 in or out along a circular
path determined by the guide rollers 27.
Means hereinafter described serves to auto-

matically operate the wire 38 so as to impart .

the proper movements to the arcuate carrier
30. The torch 41, of usual construction, pro-
jects from the housing 42 which is supplied
with the combustible fluids for the torch
through flexible pipes or tubes 43. Housing
42 is mounted on arcuate plate 30 by means of
screw bolts 44 which project through holes 45
formed in the drcuate plate and screw into
ears 46 projecting from the opposite sides of

housing 42. There are a plurality of holes 45 -

formed at spaced intervals in the arcuate plate
30, and the effective inclination of ths cutting
jet of the torch with respect to the surface
of the pipe to be cut is determined by the
position in which housing 42 is mounted on
the arcuate plate. Asshown in the drawings,
the torch is so mounted as to be normal to the
surface of the pipe and thus cut a straight or
unbeveled opening in the pipe. Ifthe sidesof
this opening are to be beveled, the torch will
be adjusted by shifting the position of the
torch housing on the arcuate plate 30, that is
by passing the bolts 44 through a pair of open-
ings spaced toward the left 1n Fig. 12.

In the operation of this particular cutting .

torch, it will now be seen that as the shaft 5
is rotated, the torch 41 will be revolved about
the axis of the shaft extended, and at the
same time the longitudinal reciprocations of

shaft 5 will cause the torch to move outward- :
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ly. to the positions shown in Fig. 12 for cut-
ting the upper and lower portions of the
opening; and to be moved back to the posi-
tions shown in Fig. 18 for cutting the side
portions -of the opening. Simultaneously
with these operations, the arcuate supporting
plate 30 will be moved in and out between
the supporting rollers 27 so that the angle at
which the torch is presented to the surface of
the pipe will remain substantially constant.
The mechanism whereby these timed move-
ments are imparted to shaft 5 and tothe wire
38 will be hereinafter described.

Referring now to Figs. 1, 2 and 16 to
19 ‘inclusive, the cutting mechanism posi-

" tioned at the opposite end of operating shaft
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5, that is the right hand end as shown in
Figs. 1 and 2, will next be described. A sup-
porting socket member 47 is secured to the
end of shaft 5, as by means of set screw 48,
and the supporting arm 49 is adjustable in
socket 47 radially of shaft 5 and may be held
in adjusted position by means of the set screw
50. Calibrated rack and pinion mechanism
such as disclosed in connection with the first
described form of torch carrier might be used
for adjusting the arm 49 in the supporting
socket 47, but such adjusting means is not as
essential in this mechanism since the prop-
er positioning of the torch 51 for cutting the
end of shaft 9 can be more readily determined
by inspection. A supporting yoke 52 com-
prising parallel side arms 53 extends from
one end of supporting bar 49 and a torch
carrying frame 54 has side arms 55 which
are pivoted at 56 adjacent the ends of yoke
arms 53. The torch 51 is fixedly mounted in
the supporting frame 54 and is supplied with
fuel through the flexible pipes 57. A flexible
guide tube 58 forms a continuation of a rigid
guide tube 58" secured in a supporting clamp
59 pivoted at 59’ to a bracket arm 59’/ on one
of the yoke arms 53. A flexible shaft or wire
60 housed in the flexible guide tube 58, is con-
nected with the inner end of an operating rod
60" which reciprocates in the guide tube 58’
and is pivotally attached at its outer end 60’
to the pivoted frame 54. It will be apparent
that by moving the wire 60 inwardly and out-
wardly in the tube 58 the frame 54 will be
swung about its axis 56 thusadjusting the in-
clination at which the jet from torch 51 is
directed against the pipe 9. As shown in
Figs. 1 and 2, the torch 51 is normal to the
surface of pipe 9 and an unbeveled cut will
be made at the end of shaft 9, said cut hav-
ing the same conformation as the opening
made in pipe 10 by the torch mechanism first
described. Tt will be apparent that torch 50
is revolved: about the pipe 9 as shaft 5 is ro-
tated, since the axis of shaft 5 and pipe 9 coin-
cide. - The simultaneous reciprocating move-
ments of shaft 5 will carry the torch 51 bodily
lengthwise of pipe 9 so asto impart the prop-
er curvature to the ccut. If the torch sup-

1,858,077

porting frame 54 is tilted, for example as
shown in Fig. 16, the cutting flame will be
directed at an angle to the surface of pipe 9
and a beveled cut will be made.

When two pipe sections 9 and 10 are to be
welded together as indicated in Figs. 17, 18
and 19, it is desirable that a continuous in-
wardly beveled cut surface 61 be formed
around the opening in the main pipe 10, but
the cut surface of branch pipe 9 should be
beveled inwardly at points 62 but unbeveled
at points 63 (see Fig. 16) in order to provide
the proper channel for the welding metal.
In order to produce this variable bevel on the
branch pipe 9, it is necessary that the cutting
torch 51 be presented at varying angles to
the pipe as the torch is revolved, and this is
accomplished by pulling inwardly and push-
ing outwardly on wire 60 as thetorch mecha-
nism is revolved.

The mechanism for giving the necessary
movements to the operating shaft 5 and wires
28 and 60 so that the cutting torches will fol-
fow the desirved paths will now be described.
A suitable speed-changer and reversing mech-
anism 64 is interposed between shaft 65 which
is driven by a motor 66 or any other suitable
source of power, and a main drive shaft 67
whereby the speed of drive shaft 67 may be
changed as desired. Tt will be apparent that
in order for the cutting torches to remain
over cne portion of a pipe sufficiently long
to properly perform the cutting operation,
1t will be necessary for the torches to revolve
more slowly when cutting pipes of larger di-
ameter than when cutting pipes of smaller di-
ameter. The proper speed is obtained by
means of the speed change gears 64. A verti-
cal shaft 88 journaled in brackets 69 and 70
mounted on the supporting frame, is driven
from drive shaft 67 through the bevel gears
80. A worm 81 keyed or formed on the upper
end portion of shaft 68 meshes with and
drives & worm wheel 82 which is slidably
leeved on operating shaft 5 by mieans of the
keys or splines 83 on shaft 5 which engage in
suitable channels or key-ways in the worm
wheel. A stationary anchoring plate 84
mounted at 85 on a part of the supporting
frame, engages in a groove 86 formed in a
hub 87 at one end of worm wheel 82, thus
holding the worm wheel against lateral move-
ments without interfering with the free ro-
tation of the worm wheel. A contractile
spring 88 is anchored at one end 89 to a post
90 projecting upwardly from one of the sup-
porting arches 4, the other end 91 of the
spring being anchored to a bracket 92 pro-
jecting upwardly from the inner end of one
of the bearing blocks 6. A plate or bracket
93 (see Tig. 11) is detachably mounted at
its upper end, as at 94 on the bracket 92, or
is secured to the slidable bearing 6 in any
other suitable way, the lower portion of brack-
et 93 being formed with a horizontal flange
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95 having a laterally extending roller engag-
ing surface 96. Mechanism hereinafter de-
scribed engages the surface 96 of bracket 93
to urge the bracket, and . consequently the
shaft 5 toward the right (Figs. 1 and 2)
whereas the spring 88 constantly tends to pull
the shaft 5 toward the left. The shaft 5 will
be rotated at a constant speed by the rotat-
ing worm wheel 82, while at the same time the
shaft 5 is moved longitudinally in one direc-
tion or the other through the worm wheel 82
by means of spring 88 and operating bracket
93. —
A second worm 97 on vertical shaft 68
meshes with and drives a worm wheel 98 se-
cured on one end of a horizontal shaft 99
journaled below the supporting table 2 in
bracket 100 and supporting yoke 101. A short
vertical shaft 102 is journaled in the yoke 101
and table 2, and is driven from shaft 99 by
means of the beveled gears 103. An auxiliary

vertical shaft 102’ is driven from shaft 102

by means of spur gearing 103" so propor-
tioned that shaft 102" will rotate twice for
each rotation of shaft 102. Mounted on the
lower end of shaft 102/ is a slotted crank arm
104. A roller-carrier 105 is slidably mount-
ed in the longitudinally slotted crank arm
104, and is provided with a laterally project-
ing internally threaded boss 106 in which
meshes an adjusting screw 107 carried by a
bearing 108 projecting from the outer end
portion of crank arm 104. The adjusting
screw 107 may be turned by means of the
knurled head 109 so as to adjust the roller
carrier 105 toward or from the axis of crank
arm. 104. A roller 110 mounted on a stud
shaft 111 projecting downwardly from car-
rier 105 engages within a transversely ex-
tending slot 112 formed in a slide member or
carriage 113 having oppositely extending
arms 114 journaled in slide bearings 115 car-
ried by the lower supporting table 8. The
lower ends of the flexible guide tubes 35 and
58 have rigid extensions.85* and 582 anchored
in a stationary bracket 116, and the lower
ends of the wires 38 and 60 are respectively
connected with operating rods-88* and 60*
which are attached at their outer ends to the
slide frame or carriage 118. . It will now be
seen that as the crank arm 104 is rotated, the
slide frame 113 will be reciprocated longitu-
dinally of the machine by means of the roller
110 engaging in the slot 112 of the slidable
carriage, and corresponding longitudinal
movements will be imparted to the two wires
38 and 60, thus giving the desired movements
to the arcuate torch carrier 80 and the pivoted
torch carrying frame 54, alveady described.
It will e hereinafter apparent that two com-
plete cyeles of reciprocations with simple

harmonic motion are imparted to slide frame
113 and wires 88 and 60 for each rotation of
operating shaft 5, thus giving the desired

5

rocking movements to arcuate carrier 830 and
frame 54.

A crank arm 117 is secured to the upper
end of shaft 102 above table 2, this crank arm
being longitudinally slotted so as to support
and guide a second slidable roller-carrier 118
which is adjusted longitudinally of the crank
arm 117 by an adjusting screw 119 in the
same manner as the roller carrier first de-
scribed. A sliding carriage 120 comprises
a slotted bar member 121 extending longi-
tudinally of the machine and connecting side
frames or runners 122 which are guided in
siots 123 formed in transversely extending
track members 124 supported on table 2. A
shaft 125 extending longitudinally parallel
to the slotted bar 121 is journaled in bearings
126 projecting from the slidable carriage 120,
and carries spur gears 127 at its respective
ends which mesh with racks 128 supported
by the trackways 124. The only purpose of
this rack and pinion gearing is to force the
two ends of the slidable carriage 120 to move
laterally in unison and prevent tilting or
binding of the carriage in its guiding track-
ways 124. A roller 129 journaled, preferably
by means of ball bearings, on a stud shaft
180 projecting upwardly from roller carrier
118, engages 1n a lower slot 181 formed in
the longitudinally extending bar 121 of the
carriage. 'Thebar 121 is formed with a simi-

lar upper roller-receiving slot 132.

A short’ vertical shaft 133 is supported
above the slide carriage 120 and in axial
alignment with the lower vertical shaft 102.
The shaft 133 is journaled, preferably by
means of roller bearings 134, in a pedestal
135 projecting upwardly from one side of
the supporting table 2. A lever 136 is se-
cured intermediate its length to the lower
end of shaft 133, the two arms of this lever
being longitudinally slotted and supporting

slidable roller carriers 188 and 139 (shown

in perspective in Figs. 9 and 10 respectively).
Rach of these carriers comprises a central
body portion 140 engaged through one of the
slots 137 in the lever 136, and upper and low-
er projecting slide flanges 141 engaging over
the upper and lower surfaces respectively of
the lever. From one of the side flanges 141
projects a hub 143 which is internally thread-
ed at 144 to engage one of the threaded por-
tions of an adjusting screw 145 which is
journaled at its ends in the arms 146 pro-
jecting from the respective ends of lever 136,
the screw 145 being rotated by a knurled
head 147-at one end thereof. The respective
end portions of screw 145 are oppositely
threaded. at- 148 and 149 respectively, and
the hubs 148 of the two carriers.138 and 139
are similarly threaded in opposite directions,
so that as adjusting screw 145 is rotated the
carriers 138 and 139 will be simultaneously
adjusted toward or from the central axis
of the intermediately pivoted lever. The
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carrier 138 rotatably supports a roller 150
on its upper side, and the carrier 139 sup-
ports a similar roller 151, the two rollers 150
and 151 being adapted to engage the laterally
extending face 96 of flange 95 on the bracket
98, as hereinabove described.. As here shown,
one of the carriers, for example the carrier
138, is provided with a pointer or index 152,

which cooperates with a calibrated scale 153
on the side of lever 136 so as to indicate the

proper adjustment of the rollers. A second
roller 154 is supported at the lower side of
carrier 139 and is adapted to engage in the
upper-slot or roller path of the carriage 120.
As best shown in Fig. 5, the stud shaft 130
for supporting roller 129 on carriage 118,
and the roller supporting shaft 155 in car-
riage 139 are both hollow or. tubular so that
when positioned in alignment a pin 156 may
be inserted through both of these tubular
shafts so as to compel the crank arm 117 and
leéver 136 to move in unison.

In operation, the roller carriers118, 138
and 189 will be adjusted toward or from the

-vertical axis of shafts 102 and 133 in accord-

ance with the diameter of the pipes that are
to be cut. In case a smaller branch pipe is

‘to be welded into a larger main pipe, as in

the example shown in Ifigs. 1, 2 and 3, the
roller carrier 118 will be adjusted closer to
the axis of shaft 102 than are the roller car-
riers 138 and 139, and the difference between
the radii or revolution or escillation of these
roller carriers will vary with the relative dif-
ferences in diameter between the two pipe
sections. The erank arm 117, roller carrier
118 and roller- 129 will be continuously re-
volved through 360° and will slide the car-
riage 120 laterally alternately in opposite-di-
rections in an obvious manner. When the
parts are adjusted as shown in Figs. 1,2 and
3 for cutting pipes of ‘different diameters,

the lateral reciprocations given to carriage
120 will be insufficient to revolve the carriage

189 through a complete cycle, but the lever
136 -and roller carriage 139 will be oscillated
through an angle depending in magnitude
upon the distance through which frame 120
is reciprocated. - In this mode of operation,
the roller 151 carried by roller carrier 139

+will remain continuously in engagement with

the bracket 93 which is held thereagainst by
the contraction of spring 88, and the roller
carrier 138 and roller 150 will simply oscil-

Jlate idly at the other end of lever. 136.

In case pipes of the sameé diameter are to
be joined, as in .Figs. 16 to 19 inclusive, the
roller carriers 118 and 139 will be adjusted
so as to have the same radii of revelution,
and the carriers will then be coupled together
by the pin 156 as: shown in Fig. 5 and the
lever 136 will make a complete revolution of

'360° along with the operating crank arm 117.

In this case, the rollers 151 and 150 will
successively engage with ‘the surface 96 on
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bracket 93. It will be noted that it would
be impractical to attempt to swing the lever

186 through a complete arc of 180° in oppo-

site directions, agin the first described method
of operation, since the roller 154 on carrier
139 1n lever 13§ would be on dead center
in the slot 132 of the slidable frame 120 at
the respective ends of the 180° arc of oscil-
lation. This is avoided by continuously re-
volving the lever 136 and having the rollers
151 and 150 successively and alternately en-
gage and push back the bracket 93, the move-
ments thus imparted to the shaft 5 being
the same as if one of the rollers, such as
151, were cscillated through an arc of 180°.

The adaptation of the machine for making
pipe bends will now be described with par-
ticular reference to Figs. 20 to 26 inclusive.
Fig. 23 illustrates a 90° or L pipe bend in
which the two sections of pipe must be cut
at angles 0of 45° as indicated at 157. In Figs.

24, 25 and 26 are indicated different examples

of multi-part pipe bends in which it will
be seen that the angles of the cut ends of
the pipe sections will differ in accordance
with the number of sections used. In all
of these cases it will be noted that the cut
lies in a single plane intersecting the axis

-of the pipe at some fixed angle. It will be

noted that when a section of pipe is cut as
indicated at the several lines 158 in Fig. 27,
a single cut will prepare the ends of both
of. the severed pipe sections for use in the
pipe bend, for example if one of the sections

159 or 160 is rotated through 180° the two 1iG.

sections 159 and 160 can be joined together
as indicated in Fig. 24, also the end sections
161 and 162 will fit on as indicated in Fig. 24.
It is necessary that both ends of each pipe
section be beveled, and consequently ‘when the
cut is made it is desirable to bevel the cut in
two directions.

Referring now to Figs. 20, 21 and 22, the

‘torch assembly previously used at the left-

hand end of the machine will first be re-
moved and the torch assembly 163 substituted
therefor. This assembly comprises a sup-
porting socket 164 which is secured to the end
of shaft 5 by set screw 165 and carries a cross
arm 166 adjustable in socket 164 by a rack
and: pinion mechanism 167 and locking set
screw 168, as in the form of torch carrier first
described. A bracket arm 169 projects
laterally from one end of the supporting arm
166. and carries a pair of torches 170 which
are adjusted to project their flames inwardly
toward one another so as to form a single
cut, each side of which is beveled inwardly
as indicated at 171. Any suitable means can
be provided for varying the inclination of the
torches in aceordance with the bevel desired,
and the torches are supplied with fuel in the
usual manner through flexible tubes 172 con-

‘necting with mixing chamber 172" which sup-

plies both burners.
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The torch assembly at the opposite end of
shaft 5 is temporarily removed, and a means
for giving the desived longitudinal move-
ments to shaft 5 is substituted therefor. The
bracket 93 will first be removed so that the
mechanism previously described for moving
shaft 5 longitudinally will no longer be oper-
ative. Instead of providing a removable
bracket 93, suitable clutch connections could
be used in the drive shaft 99 whereby the
mechanism driven from this shaft could be
thrown into or out of operation as desired.

A directing plate 173 is pivoted on 2 hori-
zontal shaft 174 carried in the vertical arms
175 of a pedestal 176 which is removably
mounted as at 177 on a shelf 178 supported
at one end of the main frame of the machine.

‘A sector plate 179 provided at one side of di-

recting plate 173 is formed with an arcuate
slot 180 through which projects a locking
screw 181 mounted in one side 175 of the
pedestal, whereby the inclination of plate 1738
to the vertical may be adjusted as desired.
Anindex pointer 182 mounted on the pedestal
co-operates with a scale 183 on the sector
plate to determine the angle of inclination of
the directing plate 173. A removable socket
member 184 is secured to shaft 5 by sel screw
185 and carries a laterally adjustable sup-
porting arm 186, here shown as secured
place by a thumb screw 187 and provided
with an index scale 188 to indicate the lateral
adjustment, although the forms of adjusting
mechanism hereinabove described in connec-
tion with the torch carriers could be used if
desired. A bracket arm 189 secured at one
end of supporting arm 186 carries a-roller

190 which is adapted to follow a circular path

on the surface of directing plate 173 and is
continually held thereagainst by the spring
88.

In the operation of the machine as now ad-
justed, the shaft 5 will be rotated by means of
worm wheel 82 in the usual manner, and the
burners. or torches 170 will be revolved
sround the pive sections, the inclination of
the path of travel of these torches being de-
termined- by the angle -at which directing
plate 173 is adjusted, and the radius of the
circular path traversed by roller 190. Ordi-

mnarily the radius of the path of travel of

roller 190 on directing plate 178 will be ad-
justed to correspond to the radius of the
pipe sectioni that is being cut. When the
roller is so adjusted, the angle of the cuts pro-
duced in the pipe section will correspond to
the angle at which directing plate 173 is set.
Tt will be noted that with a fixed radius of
angular travel of roller 190, the angle of the
cuts produced by the torches may be varied
for any given diameter of pipe by varying
the inclination of directing plate 173. On
the other hand, with the plate 173 at a fixed
inclination, the angle of the cut produced in
the pipe can be varied by changing the radius
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of the path of angular travel of roller 190.
Either or both of these adjustments may be
used singly for this purpose, if the adjusting
scales are properly calibrated.

The bracket arm 169 is shown broken away
in Figs. 20 and 21 since this arm can be made
of greater length than shown in the draw-
ings so as to project far enough along the pipe
to cut off a pipe section of material length.

It is not essential that a double torch mech-
anism be used with this apparatus. A single
torch positioned to make either a beveled or
unbeveled cut can be used. By positioning
the directing plate 173 in a vertical plane,
the machine can be used to cut a section of
pipe at right-angles to the axis, or to bevel
the end of a previously cut straight section
of piping. = -

The specific mechanism hereinabove dis-

closed for cutting pipe sections for angle .

bends is disclosed and claimed in the copend-
ing application of Frank J. Douglass, Serial
No. 493,819, filed Nov. 6, 1930. This mecha-
nism is only claimed in this present applica-
tion as a part of the combination machine
for preparing pipe sections for hoth inter-
sections and angle bends.

It will now be apparent that according to
this invention a complete machine is provided
adapted to automatically cut pipe sections,
suitable for welding, either for making T
joints or inter-sections or for making angle
bends. The machine embodies a single mech-
anism for imparting continuous rotary mo-
tion to the shaft, and two alternative mecha-
nisms for imparting longitudinal reciprocat-
ing movements to the operating shaft, one of
these inechanisms being adapted to cause
two complete reciprocations with simple har-
monic motion for each rotation of the shaft
when the machine is used for cutting pipe

'sections for pipe intersections, and the other

raechanism being used for imparting one com-
plete reciprocation at varying linear: speeds

‘to the shaft for each rotation thereof when

the machine is used for cutting pipe sections
for angle bends. In the normal operation of
the machine for making T joints, as first de-
seribed, it is possible to cut both sections of
pipe simultaneously, although more usually

‘each section will be cut by a separate opera-

tion. However, it is unnecessary to make anv
further adjustments for cutting the branch
pipe after the adjustments have been made
for cutting the main pipe, or vice versa.
When the machine is to be used for cutting
pipe. sections for pipe bends. it is merely
necessary to temporarily detach the two torch

assemblies previously used and substitute

therefor the torch assemblv and directing

o

plate mechanism shown in Figs. 20" and 21,
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the driving connection, as already described.
It will be noted that this machine is en-
tirely reversible and can be run in either di-
rection. If any portion of a cut is not burned
properly the machine can be reversed so as to
return the torch over the imperfect portion
of the cut, without disturbing any of the other
ad]ustments
We claim:
1. In a pipe cutting apparatus, a support-
ing frame, a main shaft journaled in the
frame for both rotation and reciprocating
movements longitudinally of the axis of the

shaft, a cutting torch, means for supporting

the torch in offset relation adjacent one end
of the shaft, means for rotating the shaft,
and means for imparting two complete cycles
cf reciprocations with simple harmonic mo-
tion to the shaft for each rotation thereof.

2. In a pipe cutting apparatus, Ineans for
supporting a pipe- 5ﬂct10n, a cutting torch,
means for supporting the torch, revolvmw
same about the pipe section, and moving the
torch longitudinally of the pipe as the torch
is revolved, and means for automatically
varying the the inclination of the torch with
respect to the longitudinal axis of the pipe
so-as to vary the Devel of the cut produced
n the pipe.

3. In a pipe cutting apparatus, means for
supporting a pipe- sectmn a cutting torch,
means for supporting and moving the torch
so as to produce an endless cut in the pipe
section, and means for automatically chang-
ing the inclination of the torch as it 1s moved
to 3 vary the bevel of the cut surface at differ-
ent points in its length.

4. In a pipe cuttmor apparatus, means for
supporting ‘a pipe- sectlon, a cutting torch,
means for supporting the torch, revolvm(r
the same about the pipe section, and moving
the torch longitudinally of the pipe as the
torch is revolved, and means for automati-
cally varying the inclination of the torch
with respect to the longitudinal axis of the
pipe as the torch is revolved, so asto produce
a cub surface beveled at different angles at
different circumferential portions of the
pipe, said latter means comprising a swing-
ing torch-supporting frame, a drive-shaft, a
crank-arm on the drive shaft, a slotted slide
frame, a roller adjustable loncrltudmally of
the crank arm and engaging the slotted
frame, and a flexible connection between the
slide frame and the swinging torch-support-
ing frame.

5. Ina pipe cutting apparatus, means for
supporting a pipe- qectlon, a cuttlng torch,
means for supporting the torch, means for
producing relative movement between the
torch and pipe so that the torch will cut the
pipe along a predetermined line, and means
for automatically varying the inclination of
the torch with respect to the pipe surface
during this relative movement so as to vary
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the bevel at different points along the cut
surface.

6.. In pipe cutting apparatus, an operating
shaft, means for rotating the shaft and im-
parting longitudinal movements thereto,
fork mounted at one end of the shaft, the
arms of the fork extending parallel to the
axis of the shaft but offset at one side there-
of, a supporting frame pivoted between the

arms of the fork, a cutting torch carried by-

the frame and positioned to project the flame
toward the axis of the shaft, and means for
swinging the frame to change the inclina-
tion of the torch with relation to the axis of
the shaft.

7. In pipe cutting apparatus, an operating
shaft, means for rotating the shaft and im-
parting longitudinal movements thereto, a
fork mounted at one end of the shaft, the
arms: of the fork extending parallel to the
axis of the shaft but offset at one side there-
of, a suppmtinfr frame pivoted between the
arms of the fork, a cutting torch carried by
the frame and positioned to project the flame
toward the axis of the shaft, and means for
swinging the frame as the shaft is rotated to
vary the inclination of the torch with rela-
tion to the axis of the shaft.

8. In pipe cutting apparatus, an operating
shaft, means for rotating the shaft and im-
paltlna longitudinal movements thereto, a
fork mounted at one end of the shaft, the
arms of the fork extending parallel to the
axis of the shaft but offset at one side there-
of, a supporting frame pivoted between the
arms of the fork, a cutting torch carried by
the frame and positioned to project the flame
toward the axis of the shaft, and means me-
chanically operated from the shaft moving
means for swinging the frame as the shaft
is rotated to vary the inclination of the torch
with relation to the axis of the shaft.

9. In pipe cutting apparatus, an operating
shaft, means for rotating the shaft and im-
parting longitudinal movements thereto,
means for supporting a pipe section so that
its longitudinal axis corresponds with the
axis of the shaft extended, a bracket carried
by one end of the shaft so as to extend over
and revolve about the pipe section, a cutting
torch carried by the bracket so that the flame
will project inwardly in a plane passing
through the axis, and means for varying the
inclination of the torch with relation to the
axis as the shaft is rotated.

10. In pipe cutting apparatus, an oper-
ating shaft, means for rotating the shaft and
1mp‘u*t1n0f longitudinal movements thereto,
means for supportmor a pipe section so that
its longitudinal axis corresponds with the
axis of the shatt extended, a radially adjusta-

le bracket carried by the end of the shaft,

‘said bracket comprising a fork, the arms of

which project parallel to the axis and at one
side of the pipe section so as to revolve there-

a 70

75

80

85

90

95

100

105

110

120

139

P,



19

15

20

25

30

35

40

45

50

1,858,077

around, a supporting frame pivoted between
the arms of the fork, a cutting torch posi-
tioned on the supportlna frame so that its
flame will project inwardly in a plane pass-
ing through the axis, and means for swinging
the supporting frame so as to vary the incli-
nation of the torch with relation to the axis.

11. Ina plpe cutting apparatus, means for
supporting a pipe section, a cutting torch, a
rotary shaft, means for @uppmtmcr “the torch
from one end portion of the shaft, means.for
rotating the shaft and means for simunltane-
ously imparting longitudinal movements
thereto so that the torch will follow a closed
path to produce an endless cut in the pipe
secticn, said means for rotating the shaft
comprising a gear slidably keved on the

shaft, and means for rotating the gear.

12. In a pipe cutting appamtus means for
supporting a pipe sectlon a cutting torch, a
retary shaft, a movable sunport for the cut-
ting torch mounted on one end portion -of
the shaft, means for rotating the shaft
and simultanecusly imparting longitndinal
movements thereto so that the torch will fol-
low a closed path, and means for moving the
torch support relative to the shaft compris-
ing a rotary shaft, a crank arm on the shaft,
a slotted slide-fra ame, a roller ftdmstable
longitudinally of the crank arm and engag-
ing the slotted frame, and a flexible connec-
tion between the slotted slide frame and the
torch support.

13. In a pipe cutting apparatus, means for
supporting a pipe section, a cutting torch, a
rotary shaft. means for supnortln_q the torch
from one end portion of the shaft, means
for rotating the shaft and means for simul-
taneounsly imparting longitudinal movements
thereto so that the torch will follow a closed
path to produce an endless cut in the pine
section, said meanrs for rotatine the shaft com-
prising a gear slidably keyved on the shaft,
and means for rotating the cear and said
means for moving the shaft longitudinally
comprising a spring monnted to continually
urge the shaft in one direction, and rotary
cam means acting to uree the shaft in the
other direction in onposition to the snring.

14. In a pine cutting anvaratus, means for
<mmm‘ﬁn9: a pipe section, a cutting torch. a

rotary shaft, means for supporting the torch

: from one end nortion of the shaft, means for
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rotatine the shaft snd means for simultare-
onslv imnarting loneitudinal movements
thereto ¢o that the torch will follow a closed
path to produce an endless cut In the pipe
section. said latter means comprisine a
spring mounted to continually urge the shaft
in one direction, and rotarv cam means act-
ing to urge the shaft in the other direction
in opposition to the spring.

15. In a pipe cutting a pparatus 2 cutting
torch, a rotary shaft, means for rotating the
shaft, means for supportmg the torch in off-

S

set relation from one end portion of the
shaft, and means for reciprocating the shaft
1on01tud1na11y as it-is rotated, said latter
means comprising a spring mounted to con-
tinually urge the shaft in one direction, a

70

non-rotary member mounted to move longl- :

tudinally with the shaft and formed with a
transversely extending surface, an oscillat-
ing member adapted to engage the surface, a
rotary driving member, and means inter-
posed between the two last

into oscillating movement of the other.

16. In 2
torch, a rotarv shaft, means for rotating the
ohaft means for sumoort ng the torch in off-
set relation from one end portlon of the shaft,
and means for reciprocating the shaft 1on0'1-
tudinally as it is rotated, said latter means
comprising a spring mounted to continual-
ly urge the shaft in one direction, a non-ro-
tary member mounted to move longitudinal-
ly with the shaft and formed with a trans-
versely extending surface, an oscillating
member adapted to engage the surface, a ro-
tary driving member, means interposed be-
tween the two last mentioned members for
converting rotary movement of one into os-
cillating movement: of the other, and means
for adjusting the arc of oscillation of the
oscillating member to determine the mag-
nitude of the reciprocations of the shaft.

17. In a pipe cutting apparatus, means for
supporting a pipe section, a cutting torch; a
rotary shaft; means for supporting the torch
from one end portion of the shaft, means
for rotating the shaft, and means for simul-
taneously 1mrart1no longitudinal move-
ments to the shaft so that the torch will fol-
low a closed path to produce an endless cut
in the pipe section, said last mentioned means
comprising a non-rotary bracket member
connected with the shaft to move longitudi-
nally therewith and having a roller engag-
ing surface extending at right angles to the
path of movement of the member, a spring
which tends to urge the member and shaft in
one direction, a pivoted lever, a roller ad-
justable on the lever toward or from the ful-
crum thereof, said roller engaging the sur-
face on the bracket member to move the
member in.opposition .to the spring, and
means for oscillating the lever.

18. In a pipe cutting apparatus, means
for sunportincr a pipe section a cutting torch,
a rotary shaft, means for supportmg thé
torch from one end portion of the shaft,
means for rotating the shaft, and means for
simultaneously imparting longitudinal move-
ments to-the shaft so that the torch will
follow a closed path to produce an endless
cut in the pipe section, said last mentioned
means comprising a non-rotary bracket mem-
ber connected with the shaft to move longi-
tudinally therewith and having a roller en-

a pipe cutting apparatus, a cutting
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gaging surface extending at right angles to
the path of movement of the member, a
spring which tends to urge the member and
shaft in one direction, a pivoted lever, a
roller adjustable on the lever toward or from
the fulerum thereof, said roller engaging the
surface on the bracket member to move the
member in opposition to the spring, and
means for oscillating the lever comprising
a slofted slide member, a roller on the lever
engaging the slotted slide member, a rotary
drive shaft, a crank-arm on the drive shaft,
and a roller adjustable on the crank-arm and
engaging the slotted slide member.

19. In a pipe cutting apparatus, means
for supporting a pipe section, a cutting
torch, a rotary shaft, means for supporting
the torch from one end portion of the
shaft, means for rotating the shaft, and
means for stmultaneously imparting longi-
tudinal movements to the shaft so that the
torch will follow a closed path to produce an
endless cut in the pipe section, said last men-
tioned means comprising a mnon-rotary
bracket member connected with the shaft to
move longitudinally therewith and having a
roller engaging surface extending at right
angles to the path of movement of the mem-
ber, a spring which tends to urge the member
and shaft in one direction, an intermediate-
ly pivoted lever, a pair of rollers one being
adjustably mounted on each arm of the lever
toward or from the fulecrum thereof, said
rollers being adapted to engage the surface
on the bracket member to move the member
in opposition to the spring, and means for
rotating the lever.

20. In a pipe cutting apparatus, means for
supporting a pipe section, a cutting torch, a
rotary shaft, means for supporting the torch
from one end portion of the shaft, means
for rotating the shaft, and means for simul-
taneously imparting longitudinal movements
to the shaft so that the torch will follow a
closed path to produce an endless cut in the
pipe section, said last mentioned means com-
prising a non-rotary bracket member con-
nected with the shaft to move longitudinally
therewith and having a roller engaging sur-
face extending at right angles to the path of
movement of the member, a spring which
tends to urge the member and shaft in one
direction, an intermediately pivoted lever,
a pair of rollers one being adjustably mount-
ed on each arm of the lever toward or from
the fulcrum thereof, said rollers being adapt-
ed to engage the surface on the bracket mem-
ber to move the member in oppesition to the
spring and means for either escillating the
lever through an angle of less than 180° so
that one of the rollers confinuously engages
the bracket. or rotating the lever through
360° so that both rollers successively engage
the bracket.

21. In a pipe cutting apparatus, means for.
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suppor:ing a pipe section, a cutting torch, a
rotary shafi, means for supporting the torch
from one end portion of the shaft, means for
rotating the shaft, and means for simulta-

necusly imparting longitudinal movements to

the shaft so that the torch will follow a closed
path to produce an endless cut in the pipe
section, said last mentioned means compris-
ing a non-rotary bracket member connected
with the shaft to move longitudinally theré-
with and having a roller engaging surface
extending at right angles to the path of move-
ment of the member, a spring which tends to
urge the member and shaft in one direction,
an intermediately pivoted lever, a pair of
rollers one being adjustably mounted on each
arm of the lever toward or from the fulerum
thereof, said rollers being adapted to engage
the surface on the bracket member to move
the member in opposition to the spring, and
means for either oscillating the lever through
an angle of less than 180° o thai one of the
rollers continuously engages the bracket, or
rotating the lever through 860° so that both
rollers successively engage the bracket, said
latter means comprising a slotted slide mem-
ber, a drive shaft mounted coaxially with the
lever, a crank-arm on the drive shaft, a roller
on the lever and a roller on the crank-arm

both rollers engaging the slotted slide, the

roller on the crank-arm being adjustable lon-
gitudinally of the crank-arm so that it may
have the same or a less radius of revolution
than the last mentioned roller on the lever

whereby the lever is rotated or oscillated re-

spectively.
22. In a pipe cutting apparatus, a rotary
shaft, means for supporting a pipe sec-

tion adjacent one end of the shaft with the

longitudinal axis of the pipe section in line
with the axis of the shaft, means for sup-
porting a pipe section adjacent the other end
of the shaft with its axis at right angles to
the axis of the shaft, a pair of cutting torches.

means for supporting each torch oun one end

portion of the shaft, each torch-support com-
prising a movable frame for swinging the
torch relative to the shaft, means for rotating

the shaft and simultaneously imparting lon-

gitudinal movements thereto whereby each
torch will follow an endless non-circular
path, and means for moving each of the
torch-supporting frames relative to the shaft
to vary the inclination of each torch with

respect to the axis of the shaft as the shaft

rotates.

23. In a pipe cutting apparatus, a rotary
shaft, means for supporting a pipe section
adjacent one end of the shaft with the lon-
gitudinal axis of the pipe section in line with
the axis of the shaft, means for supporting
a pipe section adjacent the other end of the
shaft with its axis at right angles to the axis

of the shaft, a pair of cutting torches, means
for supporting each torch-on one end portion
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of the shaft, each torch-support comprising
a movable frame for swinging the torch rela-
tive to the shaft, means for rotating the shaft
and simultaneously imparting longitudinal
movements thereto whereby each torch will

Tollow an endless non-circular: path, and

means for moving each of the torch-support-
ing frames relative to the shaft to vary the
inclination of each torch with respect to the
axis of the shaft as the shaft rotates, said
means comprising a rotary drive shaft, a
crank-arm on this shaft, a slotted slide-
frame, a roller adjustable longitudinally of
the crank-arm and engaging the slotted
frame, and flexible connections extending
from the slide-frame to each of the movable
torch-supporting frames.

24. In a pipe cutting apparatus, a rotary
shatt, means for supporting a pipe section
adjacent one end of the shaft with the longi-
tudinal axis of the pipe section in line with
the axis of the shaft, means for supporting a
pipe section adjacent the other end of the
shaft with its axis at right angles to the axis

5 of the shaft, a pair of cutting torches, means

for supporting each torch on one end portion
of the shaft, each torch-support comprising
a movable frame for swinging the torch rel-
ative to the shaft and means for rotating the
shaft, imparting longitudinal movements
thereto and moving each torch-supporting
frame relative to the shaft, said means com.
prising a drive-shaft, change-speed means
for rotating the drive shaft, a gear non-
rotatably but slidably keyed on the first men-
tioned shaft, means for rotating said gear
from the drive shaft, a driven shaft posi-
tioned at right angles to the drive shafé and
first mentioned shaft; gear conmnections for
rotating the driven shaft from the drive
shaft, a crank arm on the driven shaft, a
second drive shaft, gear connections for ro-
tating the second driven shaft at twice the
speed of the first driven shaft, a crank-arm
on the second driven shaft, a roller on each
crank-arm adjustable toward or from the
axis of the driven shaft, a pair of slotted slide
frames, each roller engaging a slide frame
to slide the same, flexible connections extend-
ing from the slide frame actuated from the
second driven shaft to the respective movable
torch-supporting frames, an oscillating lever,
a roller carried by this lever and engaging
the second slide frame, a roller on the lever
adjustable toward or from the fulerum there-
of, a non-rotatable bracket member mounted
to move longitudinally with the first men-
tioned shaft and having a transverse surface
engaged by the last-mentioned roller, and a
spring for urging the bracket against this
roller,

25. In a pipe cutting apparatus, a rotary
shaft, means for supporting a pipe section
adjacent one end of the shaff with the longi-
tudinal axis of the pipe section in line with

11

the axis of the shaft, means for supporting
a pipe section adjacent the other end of the
shaft with its axis at right angles to the axis
of the shaft, a pair of cutting torches, means
for supporting each torch on one end portion
of the shaft, each torch-support comprising
a movable frame for swinging the torch rel-
ative to the shaft, and means for rotating the
shaft, imparting longitudinal movements
thereto and moving each torch-supporting
frame relative to the shaft, said means com-
prising a drive-shaft, change-speed means
tor rotating the drive shaft, a gear non-
rotatably but slidably keyed on the first men-
tioned shaft, means for rotating said gear
from the drive shaft, a driven shaft posi-
tioned at right angles to the drive shaft and
first mentioned shaft, gear connections for
rotating the driven shaft from the drive
shaft, a crank arm on the driven shaft, a
second driven shaft, gear connections for
rotating the second driven shaft at twice the
speed of the first driven shaft, a crank-arm
on the second driven shaft, a roller on each
crank-arm adjustable toward or from the
axis of the driven shaft, a pair of slotted

slide-frames, each roller engaging a slide-

frame to slide the same, flexible connections
extending from the slide-frame actuated from
the second driven shaft to the respective mov-
able torch supporting frames, a lever ful-
crumed immediately coaxially with the driven
shaft, a roller carried by this lever and engag-
ing the second slide-frame, a pair of rollers
mounted on the respective lever arms and
adjustable toward or from the fulcrum there-
of, a non-rotatable bracket member movable
longitudinally with the first-mentioned shaft
and having a transverse surface engageable
successively by the last mentioned pair of
rollers, and a spring for urging the bracket
member toward these rollers.

26. In a pipe cutting apparatus, a support-
ing frame, a main shaft journaled in the
frame for both rotary motion and bodily
reciprocating movements longitudinally of
the axis of the shait, a cutting torch mecha-
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nism carried in offset relation at one end of

the shaft, means for rotating the shaft, two
separate mechanisms for reciprocating the
shaft, one with a simple harmonic motion for
cutting pipes for pipe intersections, and one
for cutting pipes for angle bends, and means
for alternatively connecting said reciprocat-
ing mechanisms with the main shaft,

27. In a pipe cutting apparatus, a support-
ing frame, a main shaft journalled in the
frame for both rotary motion and bodily re-
ciprocating movements longitudinallv of the
axis of the shaft, cutting torch mechanisms
carried in offset relation at the respective ends
of the shaft, means for rotating the shaft.
means detachably connected with the shaft
for reciprocating the same with simple har-
monic motion whereby the cutting torches
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will cut pipe sections for a pipe intersection,

and means which is adapted to be substituted

for one of the torch mechanisms at one end of

the shaft for imparting reciprocating motions
g to the shaft whereby a torch mechanism

‘axis of the shaft, cutting toreh mecha

carried in offset relation at the respective

of the shaft, means for rotating the shaii,
45 means detachably connected with the shaft

for reciprocating the same with simpie har-

monic motion whereby the cutting torches

will cut pipe sections for a pipe intersecticn,
.a substitute torch mechanism which is attach-

20 able at one end of the shaft for making a cut

in a pipe section with oppositely bevelled
edges for use in an angle Lend, and a mecha-
nism.which is adapted to be substituted for
the torch mechanism at the cther end of the
45 shaft for imparting reciprocating motions of
variable amplitude to the shaft when the sub-
stitute torch mechanismis installed.
29. In a pipe cutting apparatus, a support-
ing frame, a main shaft journaled in the

59 frame for both rotary motion and bodily re-

ciprocating movements lengitndinally of the
axis of the shaft, a cutting torch mechanism

carried in offset relation at one end of the-

shaft, mesns for rotating the shaft, two sepa-
5 rate mechanisms for reciprocating the shaft,
one of which imparts two complete cycles of
reciprocations at simple harmonic motion to
the shaft for each rotation thereof, and the
other of which imparts one complete cycle

- 4o of reciprocations of variable amplitude to the

shaft for esch votation therecf. and means
for alternatively connecting said reciprocat-
ing mechanisms with the shaft.

30. In a pipe cutting apparatus, a support-

ys ing frame, a main shaft journaled in the

frame for both rotation and reciprocating
movements longitudinally of the axis of the
shaft, a cutting torch, means for supporting

the torch in offset relation adjacent one end

«n of the shaft, means for rotating the shaft
‘d\) h &

in either direction, and mesans for reciprocat-
ing the shaft with simple harmenic motion
as the shaft is rotated.

31. In a pipe cutting apparatus, means for

55 supporting a pipe section, a cutting torch, a

rotary shaft, a movable support for the cut-
ting torch mounted on one end porticn of the
shaft, means for rotating the shaft and si-
multaneously imparting lengitudinal move-

g0 ments thereto so that the torch will follow a

closed path, and means for moving the torch
support relative to the shaft comprising a
rotary shaft, means for rotating this latter
shaft twice for each rotation of the first men-

65 tioned shaft, a crank arm on the second shait,

at
“the opposite end of the shaft will cut pipe .
sections for an angle bend.

98. Ina pipe cutting apparatus, a suppoit-
ing frame, a main shaft journalled 1n the
30 frame for Loth rotary motion and bodily re-
‘ciprocating movements longitudinally of the

S5

a slotted slide-frame, a roller adjustable lon-

‘gitudinally of the crank arm and engaging

the slotted frame, and a flexible connection
between the slotted slide frame and the torch
support. ‘

39. In pipe cutting apparatus, an operat- -

ing shaft, a laterally projecting torch-car-
rier on the shaft, an arcuate slide, guides for
the slide on the carrier, a cutting torch

mounted on the slide, means for rotating the

shaft and imparting longitudinal movements
thereto, a rigid guide member pivotally
mounted on the carrier, a rigid operating

rod guided in the member and pivotally at-

tached at one end to the arcuate slide, and
means for reciprocating the operating rod
secured to the other end thereof.

33. In pipe cutting apparatus, an operat-
ing shaft, a laterally projecting torch-car-

rier on the shaft, an arcuate slide, guides

for the slide on the .carrier, a cutting
torch mounted on the slide, means for
rotating the shaft and imparting longi-
tudinal movements thereto, a rigid guide-
member pivotally mounted on the carrier,
a flexible guide-tube forming an exten-
sion of the rigid guide, a flexible shaft
longitudinally movable through the flexible
tube, a rigid operating rod guided in the
rigid member and attached at its inner end
to the flexible shaft, the other end of the op-
erating rod -being pivotally attached to the
arcuate slide, and means for reciprocating

the flexible shaft.

34. In pipe cutting apparatus, an operat-
ing shaft, a laterally projecting torch-cavrrier
on the shaft, an arcuate slide, guides for the
slide ‘on the carrier, a cutting torch mount-
ed on the slide, means for rotating the shaft
and imparting longitudinal movements
thereto, a rigid guide-member pivotally
mounted on the carrier, a flexible guide-tube
forming an extension of the rigid guide, a
flexible shaft longitudinally = movable
through the flexible tube, a rigid operating
rod gnided in the rigid member and attached
at its inner end to the flexible shaft, the other
end of the operating rod being pivotally at-
tached to the arcuate slide, and means for re-
ciprocating the flexible shaft twice in each
direction for each rotation of the operating

shaft.
FRANK J. DOUGLASS.
ALBERT S. McCAWLEY.
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