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This invention relates to apparatus for
forming annular beads in stovepipe casing,
such as used in an oil-well.

Stovepipe casing as manufactured at pres-
ent comprises inner and outer layers of sheet
metal which are rolled into cylindrical form
and are secured axially together either by
riveting or by forming inter-engaging corru-
gations in the inner and outer layers after
they have been placed: together.

The forming of corrugations in stovepipe
casing has been found the most practical, for
while riveting produces a casing that has
ample compressive strength, the linear ten-
sile strength of such riveted casing is inade-
quate to stand the strain of supporting five
hundred to several thousand feet of casing,
which is necessary in the installation of cas-
ing in a well. '

Ordinarily, the annular corrugations or
beads are formed in stovepipe casings by a
hammer having a recess formed thereon, and
a die having a bead formed thereon. These
members constitute part of a hammering
mechanism, the hammer of which is recipro-
cated while the stovepipe casing is rotated
antil an annular bead is completed. .

The disadvantage of using hammering ap-
paratus is that it takes too much time to form
a corrugation and the corrugation is not as
satisfactory as it might be. :

It is an object of my invention to provide
apparatus for rolling an annular bead in
stovepipe casing. : '

It is a further object of my invention to
provide an apparatus having rotating mem-
bers provided with mating concave and con-
vex surfaces for forming annular corruga-
tions in well casing.

It is a still further object of my invention
to provide apparatus of the character de-
scribed in which pressure is transmitted to
bead forming rollers during the rolling oper-
ation.

It is another object of my invention to pro-
vide means for increasing and decreasing the
space between related rolling members.

“ Tt is a still further object of my invention
to provide an apparatus of the character de-
scribed, providing means for driving and

means for synchronizing the bead forming

rollers of the invention.

Other objeets of my invention will be ap-
parent from a perusal of the following speci-
fication, the accompanying drawings and the
appended claims. '

' Referring to the drawings in which my in-
vention is 1llustrated: ' :

Fig. 1 is a side elevation of the apparatus
embodying my invention. :

Fig. 2 is an end elevation of the apparatus,
taken as indicated by the arrow 2 of Fig. 1.

Fig. 8 is an elevation taken as indicated by
the arrow 3 of Fig. 1. .

Fig. 4 is a sectional view taken as indicated
by the line 4—4 of Fig. 1.

Fig. 5 is a sectional view taken as indi-

cated by the line 5—35 of Fig. 1. '
- TFig. 6 is a sectional view taken as indicated
by the line 6—6 of Fig. 5.
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Fig. 7 is a section of a stovepipe casing

showing the utility of the invention.

In the drawings I show a main supporting
frame 11, comprising a base 12 and an upper
supporting arm 13. The base 12 provides a
bore 14 retaining one end of a mandrel 15,
the other end of which protrudes from the
base 12 at right angles thereto, directly be-
low and parallel with the arm 13. The man-

drel 15 is provided with a longitudinal bore:

16 through which a shaft 17 extends. '~ The

75

80

shaft 17 1s supported at its inner end by a--

bushing 19 pressed into the bore 16. The
shaft 17 extends through the bushing a sui-
ficient distance to accommodate a gear 20
and one of a pair of reduction gears 21, both
of which are keyed to the shaft 17.- The gear
21 meshes with a pinion 22, which is keyed
to a stub shaft 23. The shaft 23 is supported
by the frame 11 as shown in Figs. 2 and. 3.
Mounted on the end of the stub shaft 28 isa
tight and loose pulley arrangement driven
from a source of power, not shown.

I will now refer to the more pertinent de-
tails of my invention. S S

The outer end 24 of the shaft 17 is support-
ed by a pair of ball bearings 25, which are
pressed within a recess 26 in the outer end 27
of the mandrel ‘15. The bearings 25 are
spaced apart by a spacing sleeve 28 to pro-
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2
vide an’oil chamber 29. | »The'bearings 25 and

an oil chamber 29. The bearings 25 and the
sleeve 28 are retained within the recess 26 by

‘anut 80, threadedly engaging interior threads.
The"
nut 30 is provided with an. annular- groove 82

31 1in the outer end 27 of the mandrel 15.

- to retain a packing 33-and is also prov1ded

15

with wrench engaging notches 34 in the outer. .
- . face thereof.
10

Extending outward from the end 27 of the
mandrel isa reduced portion 85 of the shaft
17, the reduced portion providing a shoulder

~36 Keyed to the reduced portion 35 of the
~ shaft 17 and bearing against the shoulder 36..

is‘a thimble 87, comprising a cyhndmcal body

.. portion 38 and a flange 39.

Adapted to be carried on the body portlon

: ‘,38 of the thimble 87 is a primary rolling mem-

-~ ber 40 of the invention, having an annular
.20

bead 41 on'the periphery ther eot. - A retain-
ing plate 42 is placed against the rolling g

member 40, and the plate 42 the rolling mem--

~“ber 40, and the ﬂanoes 39 of the thlmble 37

95

-~ areheld together by pins 43. The thimble 87,
the rolling member 40, and the retaining. disk
49 constitute a roller assembly that is readily

~ detachable from the shaft 17 by the removal

30

of a locking nut 44 which engages a thread-
ed portion 45 on the onter end of the shatt 17
and bears against. the outer end 46 of the

. thimble 37.

~Directly above and in parallel relation

- with the shaft 17 is a shaft 47, extending

35

through an‘enlar tred bore 48 in the upper por-

tion of the. base 12. On the inner end 47"

- of the shaft 47 iskeyed a gear 49 which meshes

o loosely with the gear 20 The inner end 47"
of the shaft is supported by a pivot bearing

40

50, comprising a bearing portion 51 and pins

59 which are suspended in the bore 48. The-
" plate 98 secured to the body portlon by cap

pivot bearing 50 and the loose fit between ‘the
gears 20 and 49 allow hnnted verucal move—

_ment of the shaft 47.

e

The outer end 53" of the shaft 47 carries a
head 54, shdably retained -in a U-shaped re-
" cess b5 forrned in the outer end 56 of the sup-.

. porting’ member 18. - The open side of the
- U-shaped recess 55 is closed by a.plate 57 held

S50

by cap-screws 58.
The head 54 is prov1ded with a notch 59

" defined by a rear wall 60, a top wall 61, the

55

outer-¢ open’ face of the. notch 59 being closed
by a cover 62 retained by cap- -SCTeWS 63 “The
shaft 58 extends through an- opening 64 in

“the rear wall 60 of the head 54-and an open-

©ing 65 in the cover plate 62.

‘ 47 and rotatable within the notch 59 is a sec-
ondary rolling member 67, which is pressed

. 60

- portion 66 of the shaft 47, by a retaining
sleeve 69 and a nut 70, the nut 70 belncr-

Keyed on a reduced portion 66 of the shaft
against a shoulder 68 formed by the reduced

threaded on the end of the shaft 47.
The secondary rollmg member is prov1ded

1,750,784

with an annular groove 71 in the periphei‘y

thereof, the annular groove 71 being verti-

cally alined with the annular bead 41 of the
primary rolling member 40.
On the upper portion of the head 54 is a

pair of lugs 72 between which one end of a

link 78 is pivoted by a bolt 74.-

Pivotally connected with the uppef end 75

of the link 78 by a pin 76 are the lower free
ends 77 of a pair of bell-cranks 78." The bell-
cranks are plvotally supported in the sup-
porting arm 13 at 79, and the upper free ends
80 thereof are prov1ded with slots 81 adapted
to retain a pin-81*in a pin and slot connec-
tlon '

, Interlnedlate the ends 80 of the bell- cranks :
78 and also pivotally retained by the pin 81#-

is an outer end 82 of a piston rod 83. - The pis-
ton rod 83 is pivotally connected at its inner

ral with a piston 81.

’ The piston 87 is adepted to remprocateé

w0

75

80 .-

end 84 by a pin 85.to a. pan -of lugs 86 1nte- 85

within ‘a cylinder 88 and comprises a -body =~

portion 89 and a cylindrical skirt 90.- The

body portion 89 of the piston 87 has & re-
duced portion 91 and a shoulder:92. Placed
over the reduced portion 91 against the shoul-

peripheral flange 94, said flange extendlng

between: the perlphery of the shoulder 92

and the inner wall of the cylinder 88." Placed

outwardly of the cup washer 93 is a spacing
“member 95.

Placed outwardly of the:spac-
ing member 95 is a cup washer 96 havmg apé-

rlpheral flange 97 extending in the opposite.

80"

~der 92'is a flexible cup washer 98 having a -

95

-100

direction from the flan; ge 94 of the cup washer

93. The cup washer 93 the spacing.member

95, and the cup washer 96 are retained on the

reduced portion 91, and. pressed against the
shoulder 92 of the p1ston 87 by a 1eta1n1n0

serews 99,

-, The skirt. 90 prO]ects throufrh a, cyhndrl—'
cal bore 100 in the “rod end” wall 101 of the

cylinder: 88. .The wall 101 is provided with

‘an annular recess 102 in ' which packing 103 is

compressed: by a’ gland member 104. " The

105

110

gland member 104 1s retained relative to the <

cyhnder 88 by cap-screws threaded into a .

flange 105 provided on the cylinder.

Connectmg the ‘cylinder at either side of”

the piston 87 with two sides of a four-way
valve 106 are air lines 107 and 108. Connect-
ing with the other two sides: of the four-way

valve 106 are an air’ supply Iine 109 and an -
~exhaust line 110..-

115

120

In the. operatlon of my mventmn, a tubu~ ’

lar member with inner and outer' layers of
sheet metal of the type previously described
is placed over the mandrel 15, the wall of the

125

tubular ‘member being disposed between the -

- primary rolling member 40 and the second-.-
ary rolling - member 67, as shown atb. 111 ‘in

Fig. 1.

130,' ,
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The valve 106 is then operated to .cause
air pressure from the supply line 109 to flow
into the cylinder 88 at the right side .of the
piston 87 through the line 108, and to ex-
haust the air contained in the cylinder 88
at the left of the piston 87 through the line
107 and the exhaust line 110.

As the piston 87 moves in the direction of
the arrow 112, Fig. 4, motion is imparted
through the piston rod 83 and the bell cranks
78, causing the link 73 to force the head 54
downward. The downward movement of the
head 54 causes the secondary rolling member
67 carried thereby to exert considerable pres-
sure on the outer surface of the tubular mem-
ber 111, in the direction of the arrow 113 of
Fig. 6.

The downward movement of the head 54 in
the recess 59 of the supporting arm 13 causes
a pivotal movement of the shaft 47, pivot-
ing in the bearing 52. '

This slight pivotal moverent of the shaft
47 and the secondary rolling member 67 with-
in the recess 59 is provided for by the loose
fit between the shaft 47 and the openings
64 and 65. The rolling member 67 is also
loosely housed within the recess 59 of the head
54 to provide for the slight relative movement
occurring between the head 54 and rolling
member 67.

Rotary motion is then imparted to the pri-
mary and secondary rolling members 40 and
67 through their respective shafts 17 and 47,
gears 20 and 49, the gears 21 and 22, and
the tight and loose pulley.

Frictional contact between the primary and
secondary rollers 40 and 67 and the tubular
member 111, causes the tubular member to
rotate. Suflicient pressure is applied to the
secondary rolling member 67, to cause the
walls of the tubular member 111 to be pressed
into conformation with the bead 41 and the
groove 71 of the primary and secondary roll-
ing members 40 and 67 to produce an an-
nular bead in the wall of the tubular member
111, as shown at 114.in Fig. 7.

After the annular bead 114 is formed in
the tubular member 111, the valve 106 is again
operated to raise the secondary rolling mem-
ber 67 by causing the line 108 to exhaust
through the line 110 and the line 107 to be
connected to the air supply line 109 to return
the piston 87 in the direction of the arrow
115, Fig. 4. ‘

From the foregoing description, it will be
seen that my invention will expeditiously roll
beads in a tubular member, the actual process
being about four times faster than the ham-
mering method referred to previously.

Although I have herein disclosed only one
complete embodiment of my invention, it
should be understood that various features
might be changed and numerous embodi-
ments thereof might be devised by those

skilled in the art, without departing from

the spirit and scope of my invention.

I claim as my invention: ,

1. In a device for rolling corrugations in
a tubular member, the combination of a pri-
mary forming -element; a secondary form-
ing element; means for synchronously oper-
ating said elements; a supporting body;
walls forming a recess in said body; a plate
covering said recess and secured to said body;
a head operating in said recess; walls forming
a notch 1n said head; a cover closing one side
of said notch ‘and secured to said head, said
operating means extending through open-
ings in said head and said cover, said sec-
ondary forming element secured to said op-
erating means and operable therewith within
said notch; retaining members securing said
element to said operating means; a pivot bear-
ing, said operating means supported in said
pivot bearing; a gear train, said gear train
synchronously operating said primary and
secondary forming elements ; and mechanism
for moving said head and moving said ele-
ment associated therewith toward or away
from the other of said elements. - 7

9. In a device for rolling corrugations in a
tubular member, the combination of a pri-
mary forming element; a secondary forming
element ; means. for synchronously operating
said elements; a mandrel; walls forming a
bore-in said mandrel; operating means ex-
tending through said bore; journaling mem-
bers within said bore supporting said operat-
ing means; a thimble and a retaining disk
fastened to said primary formingelement,
said primary forming element secured to said
operating means and operable therewith;
locking means for retaining said primary
forming element and parts associated there-
with to said operating means; a head for
supporting said secondary forming element;
and mechanism for moving said head and
moving said element associated therewith
toward or away from the other of said ele-
ments, said mechanism including a cylinder,
a piston operable in said cylinder, means for
admitting compressed fluid into either end of
said cylinder for-moving said piston, and
parts connecting said head and said piston.

3. In a device for rolling corrugations in
a tubular member, the combination of a pri-
mary forming element; a secondary forming
element; .a mandrel; walls forming a bore

in said mandrel ; operating means extending 1

through said bore; journaling members with-
in said bore supporting said operating
means; a thimble and a retaining disk fas-
tened to said primary forming element, said

primdry forming element secured to said op- 1

erating means and operable therewith; lock-
ing means for retaining said primary form-
ing element and parts associated therewith
to said operating means; a supporting body ;
walls forming a recess in said body; a plate
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" covering said recess and secured to said body;

.a head operating ‘in said recess; walls form-

- ing a notch in said head; a cover closing one

side of said notch and secured to said head,
said -operating means extending through

-openings in said head and said cover, said-

secondary - forming -element secured -to said

.operating ‘means “and . operable therewith

~within said notch; retaining members secur-

10

- ing:said element to said operating means; a

pivot bearing, said operating means support-
ed in said pivot bearing; a gear train, said

-~ gear train synchronously operating said pri-
- -mary and secondary forming elements; and

1

mechanism for moving said head and moving

said-element associated therewith toward or .

~away from the other of said elements..

- a-tubular member, the combination of a pri-

.20

4. In a device for rolling corrugations in

mary forming element; a secondary forming
element;-a mandrel; walls forming a bore
in said mandrel; operating means extending

. through said bore; journaling members with-

insaid bore supporting said operating means;
‘a-thimble and a retaining disk fastened to
“said primary forming element, said primary

forming ‘element secured to said operating

' means and operable therewith ; locking means
for retaining said primary forming element

30°

and:parts associated therewith to said operat-
ing means; a supporting body; walls form-
ing a recess in said body; a:plate covering
sald recess and secured to said body; a head
operating in said recess; walls forming a
notch :in'said head; a cover closing one side
of said notch and secured to said head, said
operating means extending through openings

~in said head and said cover, said secondary
- “forming: element secured to said operating

means -and operable: therewith within said

- . “notch; retaining members securing said ele-

435

50

LT

“ment to said operating means; a pivot bear-

ing, said operating means supported in said
pivot bearing; a gear train, said gear train
synchronously operating said primary and

“secondary forming elements, said secondary
forming element having an annular groovein -

the periphery thereof and said primary form-
ing element having-an annular bead on the
periphery thereof, said annular groove mat-
ing with said annular bead for forming a

corrugation in a tubular member; and mech- .

anism for moving said head and moving said
élement ‘associated therewith toward or away
from the other of said elements.: ==

5. In a device for rolling corrugations in
a tubular member, the combination of a pri-
mary forming element; a secondary forming

~“element; a mandrel; walls forming a bore

60

. - R ! - . < \d .
in said mandrel; operating means extending

" through said bore ; journaling members with-

65

in'said bore supporting said operating means;
a-thimble and-a retaining disk fastened to
said primary forming element, said primary
forming element secured to said operating

1,750,784

means and operable therewith ; locking means -

for retaining said primary forming element
and parts associated therewith to said operat-

ing means; a supporting body; walls form-
ing a recess in said body; a.plate covering
said.recess and secured to.said body; a head

‘operating -in" said recess; walls. forming a

notch in said head; a ¢over closing.one.side

70

of said notch and secured to said head,.said

operating means extending through openings-

in said head and said cover, said secondary

75

forming element secured to said operating -

means and operable ‘therewith within said
notch ; retaining members securing said ele-
ment to said operating means; a pivot bear-
ing, said operating means supported in said

80

pivot bearing; a gear train, said gear train

- synchronously operating said -primary and

secondary. forming elements, said secondary

‘forming element having an annular groove

in. the periphery thereof and said primary

85

forming element having an annular bead on
the pehiphery thereof; said annular groove -
mating with said annular bead for forming a

corrugation in a tubular-member; and mech-
anism for moving said head and moving said

90"

element associated therewith toward or away .

from the other.of said elements, said -mech-
anism- including - a cylinder, a piston oper-

able in said cylinder, means for admitting
compressed fluid into either end of said cyl-.

inder- for moving said piston, -a- piston rod,

said piston rod connecting with said piston,

a bell-crank, said rod connecting with said
crank, a link, said link: connecting said bell-
crank with said head, said piston comprising
a body, cup washers, a retalning washer, said

washer - securing’ said cup.washers to said-

body, a cylindrical skirt, walls forming a bore

in said cylinder, said skirt extending through -

“100

1053

said bore, and a packing member, said skirt

extending through said packing member.
In testimony whereof, I have hereunto set

iny hand at Los Angeles, California, this 8th

_day of February, 1929. - - |

THORVALD A. M. PETERSEN.
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