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[57] ABSTRACT 

The apparatus is employed with a plurality of substan 
tially parallel extending tubular members in the 
method of diverting the flow matter therefrom, com 
prising disposing the apparatus in manner to sealably 
attach the apparatus housing around the outermost of 
the tubular members, projecting a housing carried 
severance means to sever the tubular members as a 

closure plate is moved after the severance means, and 
at the end of severance is cammed into outer tubular 
member closing position, thereby closing off the flow 
of matter from original direction through the tubular 
members and diverting the flow in a direction side» 
wardly through the housing from the original direction 
of flow. 

19 Claims, 7 Drawing Figures 
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APPARATUS FOR ATTACHING TO THE OUTER 
OF A PLURALITY OF TUBULAR MEMBERS AND 
OF CUTTING THROUGH, VALVING CLOSED, AND 
DIVERTING MATERIAL FLOW FROM ALL OF 

THE TUBULAR MEMBERS 

SUMMARY OF THE PROBLEMS RAISED TO BE 
SOLVED BY THE INVENTION 

Various means and methods have been employed to 
close and/or to divert the ?ow from a plurality of usu 
ally parallel extending tubular members from an origi 
nal to a sidewardly direction to the original direction of 
flow, as, for instance, in cases where the discharge from 
a plurality of such tubular members may be on fire, as 
at the head or Christmas tree of an oil or gas well. The 
apparatus employed and methods of its use have at 
times required great projecting force, as to break off, 
and ‘swage closed, the tubular members, one by one, 
without providing for the diversion of ?ow, thereby 
leaving the closures subject at times to terrific hydro 
static pressures, as from below. Many similar problems 
arise, where, for various reasons it is desired to cut 
through a plurality of parallel extending tubular mem 
bers to close off the ?ow therein, whereby to divert the 
flow sidewardly from the original direction of ?ow. 

SUMMARY OF THE INVENTION 

The invention primarily includes a centrally ?anged 
housing that is attached about the outermost of a plu 
rality of substantially parallel extending tubular mem 
bers so that a severance means, as a milling cutter may 
be projectedrfrom one side of the housing into the 
aforesaid outermost tubular member, and thereafter to 
sever the smaller diameter tubular members inwardly 
from such outermost member, and finally to complete 
severance of the aforesaid outermost member. As the 
severance means is projected a closure plate is pro 
jected thereafter across the opening provided by the 
severance of the tubular members, and at the end of 
severance the closure plate is cammed into place, seal 
ably closing off the outermost tubular member, as a 
valve plate, across the direction of ?ow through the tu 
bular members. Since the tubular members may have 
been conveying ?uid and material at tremendous pres 
sures, there is shown‘ a diverting outlet valve from the 
housing suitably disposed for the diversion of the ?uid 
and material sidewardly, thereby to relieve excess pres 
sure from disrupting valve plate and housing seat coin 
munication, or for rupturing the housing or outermost 
tubular member. 

OBJECTS 

As a primary object, the invention provides appara 
tus and method whereby a housing means may be at 
tached to the outermost of a plurality of substantially 
parallel extending tubular members, and housing car~ 
ried severance means projected through the adjacent 
wall of the outermost tubular member, then through 
the tubular members inwardly thereof, and through the 
opposite wall of the outermost tubular member, a clo 
sure plate being projected after the severance means to 
extend across the opening provided by tubular member 
severance, and then to be cammed into position as a 
valve plate seating against the outer tubular member, 
thereby closing off the ?uid and material from its origi 
nal direction of flow, so that it may be diverted side 
wardly through a housing provided relief outlet. 
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It is also an important object of the invention to pro 

vide apparatus andmethod of ‘the class described, 
where the severance means comprises a milling cutter 
of cutting length at least equal to the outer diameter of‘ 
the outermost tubular member. 

It is another and important object of the invention to 
provide apparatus and method of the class described in 
which separate hydraulic motor means project respec‘ 
tive milling cutter and valve plate. 

It is still an additional object of the invention to pro 
vide apparatus and method of the class described in 
which relief valve means is provided from the housing 
through which ?uid and material may be diverted after 
valve plate closure. _ 

Other and further objects will be apparent when the 
subject matter hereinbelow described is considered in 
relation to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational view of a housing with the 
complementary ?anges thereof bolted together to con 
strain the housing about an outermost tubular member; 
FIG. 1A is an elevational view of a housing with the 

complementary ?anges thereof welded together and to 
an outermost tubular member to constrain the housing 
about an outermost tubular member; 
FIG. 2 is a sectional elevational view through a hous 

ing as shown in- FIG. 1A, at the start of milling cutter 
projection, as taken; along line 2--2 of FIG. 3, to be 
hereinbelow described; 
FIG. ‘2A is a sectional elevational view through the 

housing shown in FIG. 2, with the milling cutter at the 
end of severance travel and the valve plate in outer 
most tubular member closing position; 
FIG. 3 is a plan view, part in section, of the housing 

shown in FIGS. 1A,. 2 and ZA, showing milling cutter 
at the start of projection,~ as in FIG. 2; 
FIG. 4 is a transverse sectional elevational view, 

taken along line 4—'-4 of FIG. 3; . 
FIG. 5 is an enlarged, fragmentary, isometric view, 

showing details of milling cutter carriage and drive. 
FIG. 6 is a transverse, fragmentary, sectional eleva 

tional view, taken along 6-6 of FIG. 3; and 
FIG. 7 is a large scale, fragmentary, longitudinal ele 

vational view, part ‘ in‘ section,- through the self 
adjustable bearing unit and end of valve plate drive 
worm shaft, best shown in FIG. 2A; 

Referring now to the drawings; in which like refer 
ence numerals are assigned ‘to like elements in the vari 
ous views, a ‘two-part housing ‘10 is shown in FIG. 1 as 
comprised of a ?rst or drive carrying housing section 
150 and a second or completion section 15b. The first 
and second housing sections 15a, 15b, are shown as in 
cluding, respectively, upper and‘ lower semi-tubular 
portions or ?anges 11a, 12a, and I lb, 12b, terminating 
in radially outwardly extending connection ?anges 13a, 
13b connected by nuts and bolts 14 as indicated. Also, 
between the upper and lower‘ semi-tubular ?anges 11a, 
12a the housing proper of the ?rst housing section 15a 
is shown, and between the upper and lower semi 
tubular ?anges 11b, 121), the housing proper of the sec-' 
ond housing section>15b is shown. Radially outwardly 
extending connection ?anges 13c, 13d are shown in 
FIG. 1 extending normally from the sides of the housing 
sections 15a, ‘15b, to ‘connect these sections by nut and 
bolts 14, as indicated. An outermost tubular member 
16 is shown in FIG. 1 extending vertically through the 
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upper semi-tubular ?anges 11a, 11b, the first and sec 
ond housing sections 15a, 15b, and the lower semi~ 
tubular ?anges 12a, 12b. An intermediate tubular 
member 17 is indicated as being concentrically dis 
posed within the outermost tubular member 16, and an 
innermost tubular member 18 is indicated as being con 
centrically disposed within the intermediate tubular 
member 17. Heavy lines between the respective con 
nection ?anges 13a, 13b, 13c, 13d, and 13a, 13b, 
indicate that suitable gasket means 19 may be inserted 
between the respective connection ?anges, as expedi 
ent. 
As shown in FIG. 1A, the housing sections 15a, 15b, 

and the upper and lower semi~tubular portions 11a, 
11b, and 12a, 12b, are in correspondence, only in this 
form the connection flanges are omitting, and heavy 
vertical line matter, between upper semi-tubular por 
tions 11a, 11b, housing sections 15a, 15b, and lower 
semi-tubular portions 11a, 11b, housing sections 15a, 
15b, and lower semi-tubular portions 12a, 12b, indicate 
that these respective sections are connected by welding 
20. Also, the upper and lower heavy horizontal lines in 
this view indicate the respective upper semi-tubular 
portions 11a, 1b, and the respective lower semi-tubular 
portions 12a, 12b, are connected to the outermost tu 
bular member 16 by welding 20. In each of FIGS. 1 and 
1A, a relief valve 21 is shown extending sidewardly 
from the housing section 15b, with a discharge or relief 
line or conduit 22 extending outwardly from the valve 
21. 
Now considering FIGS. 2, 2A, 3 and 4, with relation 

to the FIGS. 1 and 1A hereinabove described, the first 
housing section 15a, is indicated as including top plate 
23a, bottom plate 23b, side plates 23c, 23d, end plate 
232, with partition plate or wall 23f spaced inwardly 
therefrom. Also, the second housing section 15b is indi 
cated as including top plate 24a, bottom plate 24 b, side 
plates 24d, 24e, and end plate 240. Thus the aforesaid 
semi-tubular upper and lower ?anges 11a, 12a, extend 
respectively from the upper and lower plates 23a, 23b, 
and the aforesaid semi-tubular upper and lower ?anges 
11b, 12b, extend respectively from the upper and lower 
plates 24a, 24b. Also, the relief valve 21 is shown as 
connected to the end plate 24c. As indicated in FiG. 3, 
a conventional valve operator 25 is indicated as in 
stalled to operate the relief valve 21, with conduits 26a, 
26b extending therefrom, as to a source of hydraulic 
operation. 
Now considering the milling cutter 27, with cutting 

length at least equal to the outer diameter of the outer 
most tubular member 16, the opposed shaft ends 27a, 
25b, of the milling cutter 27, are indicated as journalled 
in conventional bearing units'33 housed in respective 
opposed carrier cages 28a, 28b. Drive shafts 29a, 29b 
extend longitudinally down each side of the housing 
sections 15a, 15b, and, as indicated in FIG. 5, the drive 
shafts 29a, 29 b, have splines 30, (not shown in FIGS. 
2, 2A, 3 and 4) which extend in internal grooves 30a 
formed in a drive worm 31 that is carried by each re 
spective carrier cage 28a,»28b. 
Each carrier cage 28a, 28b; is constructed of top and 

bottom plates 32a, 32b, outer and inner side plates 32c, 
32d, and end plates 32e; an end plate 32e, top 32a, and 
inner side plate 320 being shown in FIG. 5, whereby the 
carriage shown illustratively in that figure would be the 
carriage 28a, (FIG. 3), the carriage 28b being similarly 
constructed in all respects. Each drive worm 31 has a 
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4 
reduced diameter journal or hub 31a at each end to be 
received in a conventional bearing unit 33 that is press 
fitted into a suitably toleranced bore therefor in its re 
spective end plate 32e of its carriage 28a (28b). The 
worm threads 31b of each worm 31 terminate in ?anges 
31c with outer side faces to bear against the inner faces 
of the aforesaid bearing units 33. 
As best shown in FIG. 4, the outer side plate 320 of 

each cage provides an inwardly extending boss 34a 
which is threaded to receive therethrough a respective 
cage or milling cutter carrier drive worm shaft 35a 
(35a, 35b, FIG. 3). Each cage outer side plate 32c has 
a way groove or slot therein whereby the cages 28a, 
28b may slide along ways 52 provided on the inner 
faces of the respective housing side plates 23e, 23d, as 
the carriages are moved, by worm shaft rotation, to 
travel back and forth down the worm shafts 35b, (35a) 
as will be hereinbelow described. 
As aforesaid, the milling cutter, reduced diameter 

shaft ends 27a, 27b, are journalled in respective bear 
ing units 33, these bearing units being press-?tted into 
bores therefor in the respective inner side plates 32d of 
the respective carrier cages or carriages 28a, 28b. The 
respective shaft ends have mounted on the outermost 
portions thereof, outwardly of the respective inner side 
plates 32d, respective worm gears or worm pinions 37 
which are disposed to mesh with the worm threads of 
the respective encaged drive worms 31, as carried to 
rotate with the respective splined carrier drive shafts 
29a, 29b, as they slide along the splines 30 thereof. 
Thus the milling cutter 27 has its cutting threads 27c 
pitched in cutting direction to cut through metal as it 
is rotated by the engagement of the respective prede 
termined pitched, encaged worm threads 31b with the 
predetermined pitched worm teeth of the respective 
worm pinions or gears 37, as the cages 28a, 28b, 
carrying the milling cutter 27 are advanced inwardly, 
or to the right in FIG. 3. 
As shown in FIG. 3, hydraulic motors 38 have respec 

tive bevel gears 39 on their respective shaft ends to 
drive respective bevel gears 40 on the outer ends of the 
respective splined shafts 29a, 29b, outwardly of their 
passage through bearing units 33 in the partition plate 
23f. These respective bevel gears 40 mesh with, and 
transmit drive through respective bevel gears 41 on the 
outer ends of the respective worm shafts 35a, 35b. 
The milling cutter 27 is driven inwardly by the hy 

draulic motors 38 to cut through the adjacent wall of 
the outermost tubular member 16, then, as it continues 
to cut away at the outermost tubular member 16 it cuts 
through and away at the adjacent wall of the intermedi~ 
ate tubular member 17; continuing, it cuts through the 
inner tubular member 18 as it cuts through the adjacent 
walls of the outermost and intermediate tubular mem 
bers 16, 17, and away at the opposite side walls thereof; 
then it cuts completely through the opposite side wall 
of the intermediate tubular member 17, and ?nally, 
completely through the opposite side wall of the outer 
tubular member 17. 
A valve or closure plate 36 is shown in FIG. 3 with 

inner edge adjacent the outermost part of the milling 
cutter 27, and outer edge adjacent the inner face of the 
partition plate 23f, and with respective side edges in 
wardly of the carrier drive shafts 29a, 29b. Thus the 
plate 36 may be substantially a square with edge to 
edge dimensions of greater dimensions than the diame 
ter of the outermost tubular member 16. Beneath the 
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valve plate 36 are located outer, central and inner 
sleeves 42a, 42b, 42c, worm threaded centrally to re 
ceive a valve plate drive worm shaft 43 therethrough. 
The valve plate 36 is constrained substantially horizon 
tally by upper and lower inner wheel units 44a, and by 
upper and lower outer wheel units 44b. 
The wheels 45 of the inner wheel units 44a are 

mounted to roll in the inner runways or channel tracks 
46a, connected respectively to the under surface of the 
housing section top plate 23a, and to the upper surface 
of the housing section bottom plate 23b. Also, the 
wheels 45 of the outer wheel units 44b are mounted to 
roll in the outer runways or channel tracks 46b, 
connected respectively to the under surface of the 
housing section top plate 23a, and to the upper surface 
of the housing section bottom plate 23b. Accordingly, 
as best shown in FIG. 3, the inner channel tracks 46a 
are transversely offset inwardly from the outer channel 
tracks 46b. 
Considering FIG. 6 the lower trackways or channels 

46a, 46b are shown disposed in transversely spaced 
apart relationship, as affixed to the upper face of the 
lower or bottom housing plate 23b. Also, as shown in 
FIG. 3, the inner trackways 46b are shown to start near 
the partition plate 23f and extend longitudinally in 
wardly under the milling cutter 27 and terminate near 
the periphery of the outer tubular member 16, on the 
side thereof adjacent the partition plate 23f of the first 
or drive providing section 15a of the housing 15. As 
shown in FIG. 2A the inner ends 46b of the inner track 
ways 46a are raised or tapered upwardly as will be 
hereinbelow described. 

In detail each wheel unit 44a, 44b, comprises a cen 
trally bored steel wheel or roller 45 mounted on an axle 
47 which has hold on ?anges at either end thereof to 
constrain its wheel 45 against sideward displacement. 
To’ the outer ?ange of each axle leading bracket rods 
48a are connected. The bracket rods 48a, 48b, 
extending oppositely diagonally upwardly with their 
ends opposite their axle connected ends being recurved 
inwardly for connection to respective connection tabs 
49. Thus in FIG. 6 bracket rods 48a are shown con 
nected to tabs 49, which are in turn shown as being 
connected, as by machine screws, to the underside of 
the valve plate 36. In FIG. 6, and also in FIGS. 2 and 
2A, the upper surface of the valve plate 36 is indicated 
as being covered with a sealing material 50, as rubber 
or compressible plastic. 

Also, in FIG. 6, above the sealing layer 49, can be 
seen upper bracket rods 48a comprising parts of upper 
wheel units 44a, 44b. These wheel units mount rollers 
or wheels 44a, 44b, ride in upper trackway or channel 
tracks 46a, 46b, as shown in FIGS. 2 and 2A, corre 
sponding to the lower channel tracks 46a, 46b, FIG. 6, 
and mounted on the under side of the housing top plate 
23a, as aforesaid. The upper bracket rods 48a, and 
their corresponding wheel unit members, including the 
connection tabs 49, serve to connect the respective 
upper rollers 45 to roll upon the aforesaid upper track 
ways 46a, 46b, the connection tabs 49 not being shown, 
but being disposed in openings in the sealing material 
50, to be connected by machine screws into the upper 
part of the valve plate 36. 
Considering FIG. 3 in relation to FIGS. 2 and 2A, it 

can be seen that the outer lower and upper trackways 
46b extend as correspondingly constructed channels or 
trackways 46d, respectively mounted on the upper sur 
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6 
face of the bottom plate 24b of the second housing sec 
tion 15b. At the outer ends 46c of the lower trackways 
46d these members are enlarged or tapered diagonally 
upwardly as shown in FIGS. 2 and 2A. Correspond 
ingly, in FIGS. 2 and 2A, the upper trackways 46e on 
the underside of the top plate 24a of the second hous 
ing section 15b, terminate in reduced or upwardly ta 
pered ends 46f. Also referring back to the upper, inner 
channels or trackways 46a on the under side of the top 
plate 23a of the ?rst housing section 15a, the inner 
ends 46g of these upper trackways 46a are reduced or 
tapered upwardly. 
The valve plate 36 is tracked into closed position, fol 

lowing the milling cutter 27, by the worm shaft 43 
which is threaded inwardly through the successively 
worm threaded sleeves 42a, 42b, 420, as indicated in 
FIG. 2. The reduced diameter worm shaft outer end 
43a passes through a self-aligning bearing unit 33a, of 
conventional design, but shown for reasons of clarity, 
part in section in FIG. 7, because of the importance of 
securely closing the outer tubular member 16 when the 
tubular members 16, 17 and 18 have all been cut 
through. Thus the housing 33b of the bearing unit 33a 
is press-?tted in a properly toleranced bore in the parti 
tion plate 23f. The inner surface of the bearing unit 
housing 33b is outwardly concave or arcuate, while the 
outer race 330 not .as wide as the housing 33b, is of 
outer convexity slightly greater than the corresponding 
concavity of the aforesaid outer race 33c. The worm 
shaft end 43a is shown as passing through the inner 
race 33d of the self-aligning bearing unit 33a, the unit 
being of the ball bearing type as indicated by a conven 
tional ball 332 showing between inner race 33d and 
outer race 33c in the sectional part of FIG. 7. ‘ 

A separate hydraulic motor 51 is shown in FIGS. 2, 
2A and 3 as mounted on the outer surface of the parti 
tion plate 23f with a bevel gear 51a on its shaft end to 
mesh with a corresponding bevel gear 43b on the outer 
end portion of the reduced diameter worm shaft end 
43a. Thus this separate hydraulic motor may be sup 
plied drive fluid at a rate determined to correlate the 
movement of the plate behind the separately driven 
milling cutter 27 as it advances in cutting through the 
successively at first cumulatively encountered tubular 
members 16, 17, 18. As spaced, the valve plate 36 
moves into outer tubular member closing position as 
shown in 2A, when the rotation of the worm shaft 43 
has ?rst disengaged itself from the inner sleeve 420, 
then from the central or intermediate sleeve 42b, and 
finally the inner end‘of the worm shaft 43 remains en 
gaged in degree in the outer sleeve 42a. 
This has projected the valve plate 36 to full travel in 

wardly or to theright, FIG. 2A. At this point the wheels 
45 of the respective upper and lower outer wheel units 
44b have moved upwardly on the respective upper and 
lower tapered'track ends 46f, 46c; and the wheels 45 
of the respective upper and lower inner wheel units 44a 
have also moved upwardly on the respective upper and 
lower tapered track ends 46g, 461:. This results in cam 
ming the valve plate 36 upwardly some small fraction 
of an inch necessary to cause the seal face 50 on top of 
the plate to be sealably compressed by forced contact 
with the severed lower ends of the now separated upper 
sections of the tubular elements 16, l7, 18. In this re 
gard it may be assumed that the tubular elements l6, 
17, 18, have been supported from above the ground 
level or from above the bed of a body of water, as by 
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a conventional oil well “Christmas tree” arrangement. 
The arrangement whereby the valve plate 36 is 
cammed firmly upwardly into sealably closing relation 
ship with the outer tubular member 16, immediately 
following the completion of its severance by the milling 
cutter 27, insures against any further up?ow of material 
and/or ?uid. Corresponding the inner tubular members 
17, 18 rest sealably closed at their lower ends upon the 
sealing cover 50 of the valve plate 36. 
As an example of the use of the apparatus 10 shown 

in FIG. 1, an oil well ?re may be raging with the tubular 
members above water, as at over water Christmas tree 
level, being supplying the ?uids and materials of com 
bustion. An operator or operators in divers suits may 
thus take the two parts 15a, 15b, down to some under 
water point above ground level and bolt the two parts 
together under water. In this regard the ?ange parts 
13a, 13b, are connected along their horizontally ex 
tending respective, upper and lower plate 23a, 23b, and 
24a, 24b, contacting edges to these aforesaid respective 
plates 23a, 23b, and 24a, 24b, and thus the abutting 
?anges extend in abutting opposition all around the 
housing sections 15a, 15b, so that these two housing 
sections may be sealably connected, (gasketry 19 being 
shown in between ?anges), by assembly by nuts and 
bolts 14. Notice that it is best to place the second hous 
ing section 15b into position against the outermost tu 
bular element 16 before the first housing section 15a is 
placed in position with its cantilevered shafts 35a, 29a, 
29b, 35b, extending into the housing section 15b, and 
with the respective lower tracks 46b, 46d, and the re 
spective upper tracks 46a, 46e, in end to end abutment 
at the seam between the abutting inner edges of the two 
housing sections 15a, 15b. 
At this point it may be noticed that there are only 

shown three concentric tubular members 16, 17, 18, 
whereas in the cases of many oil and/or gas wells, there 
may be several inner tubular members, as the tubular 
member 18, within the intermediate tubular member 
17. Also, in cases, the tubular member 17, shown as the 
intermediate tubular member in the illustration of the 
drawings, may be the outermost tubular member that 
?ows ?uid and material, and to which connection is 
made. Note also, that is is not necessary that the tubu 
lar members extend substantially vertically as shown, 
or with parallel concentricity with relation to each 
other. Also, in cases, in order to attach to the outer 
most tubular member, (16 in the drawings), that ?ows 
?uid and/or material, it may be necessary to cut away 
through tubular members outwardly of the outermost 
member 16 to which connection is shown made in the 
drawings, in order to get access to such indicated tubu 
lar member 16. 
The welded construction, FIGS. 1A, 2, 2A, is shown 

in the drawings and is more applicable where a degree 
of expendability is attached to the housing sections 
15a, 15b, as when they may be cut away with a welding 
torch after their functions have served. In the case of 
either the welded or bolted construction, or in combi 
nation thereof, the procedure after installation is the 
same. With hydraulic motors 38, 51, 38, employed, 
FIG. 3, the respective ?uid delivery lines and return 
lines to the respective milling cutter drive motors 38, 
may be tied together. Thus control of ?uid delivery 
from a common hydraulic ?uid delivery pump (in a 
closed hydraulic system including a reservoir), accom 
plished in vicinity of the pump by regulation of the rate 
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8 
of ?uid delivery to the common delivery conduit, can 
be controlled to be such that the opposed milling cutter 
carriers or carriages 28a, 28b, are traversed at a rate for 
proper cutting, and in corrdination or equal rate of 
travel. 
The hydraulic motor 51 that drives the valve plate 36 

can be considered driven from a separate pump, or by 
separation delivery and return conduits with a proper 
proportion of delivered ?uid diverted thereto from a 
common pump, to insure that the valve plate 35 prop 
erly follows the milling cutter 27. However cases may 
often arise where, after the ?ow in the tubular members 
involved has been brought under control, that the valve 
plate 36 may be desired to be withdrawn while the mill 
ing cutter 27 is left in its task finished position. In this 
case, the motor 51 may be desired to be operated 
alone, with the ?uid direction of flow reversed to the 
aforesaid motor 51. For this reason the motor 51 is not 
indicated in FIG. 3 as being in any manner correlated, 
as to drive shaft and hydraulic ?uid supply, with either 
of the motors 50. 
A consideration of FIG. 2A with relation to FIG. 7 

will indicate that the valve plate worm shaft 43 is shown 
at an exagerrated angle to the horizontal with relation 
to the very small angle at which it extends when the 
valve plate 36 has been cammed, at the end of travel, 
into ?rm, sealably closing tubular member position. 
Thus, also, the degree of camming or uplift of the valve 
plate 36 at this junction, is correspondingly exagger 
ated. Also see the exaggerated angle at which the worm 
shaft end 43a extends in FIG. 7 with relation to the par 
tition plate 23f, and as permitted by the self-aligning 
ball bearing unit 330. As to how the inner end of the 
worm shaft 43 adjusts to this angularity, it may be prop 
erly stated that the worm thread grooves through the 
outer sleeve 42a, or at least those worm thread grooves 
in the outer part of the sleeve 42a may be slightly over 
sized whereby to accommodate the necessary angular 
ity of the worm shaft axis at valve plate closure posi 
tion. 
When the valve plate 36 is in the position shown in 

FIG. 2A, tremendous pressures may be encountered in 
the housing sections 15a, 15b, and against the outer tu 
bular member 16 above the valve plate 36. These pres 
sures result from the closing off of the up?ow of ?uid 
and material that continues upwardly through the 
lower portions of the tubular members 16, 17 and 18. 
At this juncture the valve operator 25 may be operated 
by the direction of hydraulic ?uid to and from the re 
spective lines 26a, 26b, FIG. 3. Actuation of the valve 
operator 25 opens the relief valve 21 to by-pass the 
?uid and/or matter rising upwardly through the severed 
tubular members so that it may escape, or in cases, be 
burnt. Enough ?uid and/or matter is by-passed until 
pressures are reduced within the housing sections 15a, 
15b. When controllable pressures prevail the relief 
valve 21 may be closed and operations resumed with 
relation to the severed well. 
Obviously the relief valve 21 shown converted to the 

end plate 240 of the housing section 15b, opposite the 
drive carrying section 15a, may be as well provided to 
extend from a plate of the housing section 15a, or as a 
matter of fact such relief valve may be mounted to ex 
tend from any plate of either housing section. As shown 
its mounting is a matter of design and balance of acces 
sibility. 
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The invention is susceptible for use in a number of 

various applications than in cutting through a plurality 
of substantially parallel extending or generally directed 
pipe or tubular members in oil and/or gas wells. FOr in 
stance, the usage may be applied in sulphur mine lines 
to cut through a plurality of substantially parallel ex 
tending, generally horizontally directed pipe or tubular 
members. Also there are numerous other usages where 
pluralities of tubular members at variously generally 
directed angles may be cut through. Thus the particular 
structures shown are by way of illustration and not by 
way of limitation, while the appended claims that com 
plete this application are also illustrative of, or intro 
ductory to the invention. 
We claim: 
1. Apparatus comprising a housing to be sealably ad 

joined around the outermost of a plurality of tubular 
members, a severance means across said housing to 
sever said tubular members, a closure plate, means 
adapted to urge said closure plate after said severance 
means and into position to close said direction of flow, 
and valve means from said housing upstream from said 
closure to divert material from said tubular members, 
said closure plate being covered on the side that effects 
closure by a resilient means compressed upon closure 
against the downstream severed edge of said outermost 
tubular member. 

2. Apparatus as claimed in claim 1 in which said 
housing comprises a drive carrying part and a comple 
tion part to be bolted together about said outermost tu 
bular member for hasty installation. 

3. Apparatus as claimed in claim 1 in which said 
housing comprises a drive carrying part and a comple 
tion part to be welded together about, and to, said out 
ermost tubular member. 

4. Apparatus as claimed in claim 1 in which said sev 
erance means comprises a milling cutter mounted 
transversely across said housing of cutting length at 
least equal to the outer diameter of said outermost tu 
bular member. 

5. Apparatus as claimed in claim 1 in which said clo 
sure plate provides a compressible sealing surface, and 
in which said housing provides cam track means to cam 
said valve plate into sealing compression against an 
outermost tubular member severed surface at the end 
of severance. 

6. Apparatus as claimed in claim 1 in which said sev 
erance means and said closure plate are separately ac 
tuated. 

7. Apparatus as claimed in claim 4 in which the ends 
of said milling cutter are carried for rotation by in 
cluded carriages outwardly of the outer diameter of 
said outermost tubular member, and in which said 
housing carries means for the coordinated driving of 
said carriages to urge said milling cutter to cut through 
said tubular members. 

8. Apparatus as claimed in claim 5 in which said clo 
sure plate is constrained for movement within said 
housing and in which said cam track means comprises 
upper and lower tracked wheel units, and tracks for 
said wheel units which are cammed at their ends to cam 
said closure plate into sealably closing relationship with 
a severed edge of said outermost tubular member. 

9. Apparatus comprising a housing to be sealably ad 
joined around the outermost of a plurality of tubular 
members, a severance means across said housing to 
sever said tubular members, a closure plate, means 
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10 
adapted to urge said closure plate after said severance 
means and into position to close said direction of flow, 
and valve means from said housing upstream from said 
closure to divert material from said tubular members, 
said severance means and said closure plate being sepa 
rately actuated. 

10. Apparatus as claimed in claim 9 in which said 
housing comprises a drive carrying part and a comple 
tion part to be bolted together about said outermost tu 
bular member for hasty installation. 

11. Apparatus as claimed in claim 9 in which said 
housing comprises a drive carrying part and a comple~ 
tion part to be welded together about, and to, said out 
ermost tubular member. 

12. Apparatus as claimed in claim 9 in which said 
severance means comprises a milling cutter mounted 
transversely across said housing of cutting length at 
least equal to the outer diameter of said outermost tu 
bular member. 

13. Apparatus as claimed in claim 9 in which said clo 
sure plate provides a compressible sealing surface, and 
in which said housing provides cam track means to cam 
said valve plate into sealing compression against on 
outermost tubular member severed surface at the end 
of severance. . 

14. Apparatus comprising a housing to be scalable 
adjoined around the outermost of a plurality of tubular 
members, a severance means across said housing to 
sever said tubular member, a closure plate, means 
adapted to urge said closure plate after said severance 
means and into position to close said direction of ?ow, 
and valve means from said housing upstream from said 
closure to divert material from said tubular members, 
said closure plate providing a compressible sealing sur 
face, and said housing providing cam track means to 
cam said valve plate into sealing compression against 
an outermost tubular member severed surface at the 
end of severance. 

15. Apparatus as claimed in claim 14 in which said 
housing comprises a drive carrying; part and a comple~ 
tion part to be bolted together about said outermost tu 
bular member for hasty installation. 

16. Apparatus as claimed in claim 14 in which said 
housing comprises a drive carrying part and a comple 
tion part to be welded together about, and to, said out 
ermost tubular member. 

17. Apparatus as claimed in claim 14 in which said 
severance means comprises a milling cutter mounted 
transversely across said‘ housing of cutting length at 
least equal to the outer diameter of said outermost tu 
bular member. 

18. Apparatus as claimed in claim 14 in which said 
closure plate is constrained for movement within said 
housing, and in which said cam track means comprises 
upper and lower tracked wheel units, and tracks for 
said wheel units which are cammed at their ends to cam 
.said closure plate into sealably closing relationship with 
a severed edge of said outermost tubular member. 

19. Apparatus comprising a housing to be sealably 
adjoined around the outermost of a plurality of tubular 
members, a severance means across said housing to 
sever said tubular member, a closure plate, means 
adapted to urge said closure plate after said severance 
means and into position to close said direction of flow, 
and valve means from said housing upstream from said 
closure to divert material from said] tubular members, 
said severance means comprising a milling cutter 
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mounted transversely across said housing of cutting 
length at least equal to the outer diameter of said outer 
most tubular member, the ends of said milling cutter 
being carried for rotation by included carriages out 
wardly of the outer diameter of said outermost tubular 5 
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member, said housing carrying means for the coordi 

nated driving of said carriages to urge said milling cut 

ter to cut through said-tubular members. 
* -* * * * 


