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1. 
The invention relates to a closure perforator. 

for pipe. Under various sets of conditions, it is: 
often necessary - to provide : a frangible i Or; per:-: 
foratable closure in a pipe. So as to prevent, the 
flow of fluid therethrough until a predetermined 
time. In order, to perforate: or break such a clo 
sure, an assembly...is provided which can be moved 
in the pipe so as to strike the closure, causing it. 
to be broken or perforated. 

After; the perforation or breaking. of the clo 
Sure, it is desirable to then renove: all of Such 
perforator members from the pipe so as to per 
Init fulfioW offiuid therethrough, and the pres 
ent invention contemplates...the provision of such 
an arrangement. 

It is. one of: the ::objects of the invention.to, pro 
vide a perforator of closures in pipe. whereby both, 
the closure and perforator can be removed from 
perforating. position by the flow of fluid...after the 
perforation. 
Another object of the invention is to provide 

a perforator for closures in pipe which substan. 
tially, fills the pipe so that.the-flow of fluid along. 
the pipe. after the perforation will remove the 
plunger so as to leave the pipe open for a full 
flow of fluid. 
Another object of the invention is: to tem 

porarily lock a pipe perforator in position in the 
pipe so that it can be released by the reaction of 
the perforating movement to thereafter flow, with 
the fluid in the pipe. 
Another object of the invention is to provide a 

perforator for closures in pipe which has a seal 
ing means there-around so as to be forced along. 
with the flow of fiuid released by the perfora 
tions. 
Other and further, objects of the invention will 

be readily apparent when the following descrip 
tion is considered in connection with the accom 
panying dirawings, wherein: - 

Fig. 1 is a vertical Sectional view illustrating 
the assembly in a pipe in a well where the plunger 
is temporarily locked in position. 

Fig. 2 shows a modified arrangement of the 
plunger just about ready for movement to per 
forate the closure. 

Fig. 3 shows still another form of the invention with the plunger adjacent the closure and ready 
to perform the perforating operation. 
In Fig. 1 a string of pipe 2 is shown. Pipe of 

this sort is usually located in a wellbore and may 
be in the form of casing, tubing, a formation 
testing string of pipe, or any other pipe which it 
is desired to maintain closed until a predeter 
mined time. The pipe is made up of an upper 
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Section: 3: and a lower section 4. The upper. Sec 
tion is provided. With the internal passage 5- and 
the lower. Section has a passage 6 which is here. 
Shown in Fig. 1 as somewhat reduced in diameter. 
as compared with the passage 5. 
The upper end of the pipe 4 has a threaded 

box. member 7 so that a shoulder 8 supports a 
closure 9, which may be a frangible or perforat 
able disc or plate of any desired: type. Fig. 1 
is a section to illustrate glass or similar material, 
however, it is intended that a thin metal disc. 
or a dise of frangible metal or other suitable com 
position may be employed. This closure is held 
in position by the pin member 10 on the lower 
end of the upper pipe section 3. This pin. has 
the reduced passage ?f which in turn forms a 
shoulder 12. This shoulder is arranged to sup 
port the lower end of a coil spring 4: which in 
turn Supports a plunger 5. This plunger has the 
pointed Jower end 6 which is adapted to en 
gage the closure 9 to perforate or break the clo 
Sure. This plunger is made up of the body 17 of. 
which the end f6 is a part. The plunger is en 
larged at 9 so as to form a shoulder 20, which 
rests on the upper end of the spring 4. 
The Upper end 23 of the plunger may be 

formed in any desired manner so that it may be 
gripped by a fishing tool if desired, but particu 
larly. So as to present an upper surface 24, which 
is arranged to be struck by an object dropped 
down through the pipe 2. Fig. 2 shows such 
an object 25 in the form of a weight having 
the guide springs 27 on the sides thereof. It 
is intended of course that any pipes nipple, or 
object may be used. The function of this object 
is to strike the plunger fi and to cause it to 
move down sharply so as to perforate or break 
the closure 9. - - - 

It is desirable that the plunger be temporarily 
locked in the pipe so that it will not be moved 
Out of striking position and to accomplish this 
the interior of the pipe is formed with an annu 
lar recess 38, which receives the balls 3 carried. 
in the Openings 32 in a collar 33. The balls, the 
recess 39, and the plunger 5 are of such relative 
sizes that the plunger will fit snugly through the 
Opening 38 in the collar and retain; the balls in 
the receSS-3. This locks all of the parts together. 
The plunger has a conduit 35 therethrough which 
is divided and has the lateral discharge ports 36 
therethrough. In this manner there may be a 
circulation of fluid down through the plunger. 
It will be noted that the plunger and the collar. 

33 substantially fill the passage 5 in the pipei. 
With the parts shown in the position; of Fig.1, 
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a weight or other object can be dropped down 
wardly in the pipe 2 which may or may not be 
filled with liquid. The usual purpose of the clo 
sure 9 is to prevent the entrance of any fluid into 
the pipe 2 until such time as the pipe is properly 
located and the closure broken, 
When the object falling through the pipe strikes 

the upper end 24 of the plunger, the plunger Will 
move sharply downwardly so as to rupture the 
closure 9. This downward movement COInpreSSes 
the Spring 4 so that as soon as the inertia of 
the parts is stopped, there will be a reaction of 
the spring, tending to throw the plunger upward 
ly. The collar 33, however, remains in locked 
position by the balls 3. It is intended that the 
reaction of the spring 4 will throw the plunger 
upwardly sufficiently to remove the point from 
the punctured closure. When the plunger is to 
be removed, a suitable fishing tool can be low 
ered into the Well bore to grip the tapered head 
23 so as to exert a pull thereon and to raise the 
plunger to bring the reduced portion 37 up to 
the elevation of the balls 3. This permits the 
balls to move inwardly out of the recess 30 and 
release the assembly from the latched position. 
This upward movement in the plunger allows a 
full flow of fluid through the paSSage 6. The 
movement of the plunger assembly permits the 
fluid to move up in the well and of course if the 
fluid flow is sufficient it may be elevated to the 
SUrfaCe. 
In Fig. 2 a plunger 40 is shown as having the 

pointed lower end 4 and having the closed in 
ternal cavity 42 to reduce the Weight thereof." 
This plunger has the Swab cups 43 thereOn. Which 
are made up of the frusto-conical resilient cups 
44 retained in position by the springS 45 which 
are in turn confined at the lower end by a ring 
46. Two of these Swab cups are shown. m 
The closure 50 is supported between the lower 

end of the upper pipe Section 5 and the upper 
end of the lower pipe section 52 where the pipe 
sections are connected by a coupling or collar 53. 
This closure may be of any type as illustrated as 
being of material Such as cast iron. 
The upper end of the plunger has a head 55 

thereon which is arranged to be struck by the 
Weight or object 25. 
This plunger 40 may be positioned as shown in 

Fig. 2 when the pipe is lowered into the Well, then 
the weight 25 drops so as to break the closure 50 
and the flow of fluid then moving upwardly in 
the pipe will exert a pressure under the Swab 
cups so as to force the plunger out of the broken 
closure and upwardly in the pipe. 

Fig. 3 shows a plunger body 60 which is similar 
to that described in Fig. 2 except that a plunger 
rod 6 is slidable therein and has the perforating 
head 62 on the lower end. A coil Spring 63 is 
disposed between the body 60 and the retainer 
ring 64 is threaded on the upper end of the rod 
6. The Swab cups fit sufficiently tight inside of 
the pipe 66 to retain the parts in the position 
shown. 
When the object 25 strikes the upper end 6 of 

the rod 6, it will be Snapped downwardly to 
break the closure 50. The spring 53, however, 
absorbs the impact of the weight so that the back 
ing cups will not be sheared from the cylindrical 
body 60. 

Broadly the invention contemplates a closure 
perforator for pipes wherein the fluid flow which 
is initiated by the breaking of the closure Will 
remove the perforating assembly from Within the 
closure, and force it along the pipe. 
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What is claimed is: 
1. A disc perforator assembly for Wellpipe Com 

prising a pipe connection, a frangible flat disc. 
seal retained thereby, means movable in the pipe 
to engage and break said disc including a plunger, 
means to normally latch said plunger in the pipe 
above said disc, additional means movable in the 
pipe to strike and release said plunger to break 
said disc, and still additional means on said 
plunger to allow retraction to be effected from 
the broken disc. 

2. A disc perforator for Wells comprising a 
body, a lower end on said body to engage and 
break a frangible disc in the Well pipe, and means 
also on said body to be engaged by fluid moving 
up in the well after the disc is broken so as to 
move said end out of the broken disc. 

3. A perforator for pipe ObStructions COmpris 
ing a body, a member thereon to engage and 
break the obstruction, and means on the body t0 
substantially fill the pipe around the said mem 
ber so that the flow of fluid released by Such 
break will thereafter remove Said member from 
the break to be carried along the pipe With the 
flow. Of fuid. 

4. A pipe in a well, a frangible closure for said 
pipe, a plunger to engage and perforate said clo 
Sure, an enlargement about and above Said plung 
er to substantially fill the pipe so that the flow 
of fluid upwardly in the pipe through the per 
forated closure after the perforation will move 
Said plunger out of the perforated closure. 

5. A pipe in a Well, a frangible closure for said 
pipe, a plunger to engage and perforate said 
cloSure, an enlargement on Said plunger to Sub 
Stantially fill the pipe this characteristic caus 
ing the flow of fluid in the pipe after the per 
foration to move said plunger out of the per 
forated closure, Said enlargement comprising a 
collar about the plunger. 

6. A pipe in a Well, a frangible closure for said 
pipe, a plunger to engage and perforate said 
closure, an enlargement on said plunger to sub 
Stantially fill the pipe, Said enlargement com 
prising a collar about the plunger, and means 
in Said collar and engaged by said plunger to lock 
the collar in the pipe. 

7. A pipe in a Well, a frangible closure for said 
pipe, a plunger to engage and perforate said clo 
Sure, an enlargement on said plunger to substan 
tially fill the pipe, said enlargement comprising 
a collar about the plunger, and means in said 
collar and engaged by Said plunger to lock the 
collar in the pipe, said means being releasable by 
upward movement of the plunger after the per 
foration. 

8. A pipe in a well, a frangible closure for said 
pipe, a plulinger to engage and perforate said 
closure, an enlargement on said plunger to sub 
Stantially fill the pipe so that the flow of fluid 
in the pipe after the perforation will move said 
plunger out of the perforated closure, said means 
including a resilient sealing member carried by 
the plunger. 

9. A pipe in a Well, a frangible closure for said 
pipe, a plunger to engage and perforate said 
closure, an enlargement on said plunger to sub 
Stantially fill the pipe this characteristic causing 
the flow of fluid in the pipe after the perforation 
to move Said plunger out of the perforated clo 
Sure in movable position thereon. 

10. A pipe in a Well, a frangible closure for 
Said pipe, a plunger to engage and perforate said 

: closure, an enlargement on said plunger to sub 
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stantially fill the pipe this characteristic caus 
ing the flow of fluid in the pipe after the perfora 
tion to move said plunger out of the perforated 
closure in movable position thereon, and a Spring 
between said plunger and sealing means to absorb 
the shock of movement of the plunger. 

11. A perforator for a closure in a pipe in a 
Well comprising a collar in the pipe, a receSS in 
the interior of the pipe, lock balls in the collar 
and fitting into said recess, a plunger in the col 
lar and engaging said balls to hold them in lock 
ing position, a Spring in the pipe Supporting Said 
plunger, a frangible closure adjacent Said plung 
er, said plunger being movable downwardly when 
struck from above to perforate Said closure, con 
press said spring and then be thrown upwardly 
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by the spring to be released from the closure, 
and means on said plunger to be engaged so as 
to elevate said plunger to release said balls and 
collar to permit movement of the plunger and 
collar upWardly. 

JAMES LUTHER JOHNSTON. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
1884,165 Otis ---------------- Oct. 25, 1932 
2,232,688 BOyntOn ----------— Feb. 25, 1941 
2,352,744 Stoddard ----------- July 4, 1944 


