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SMALL GUN PERF0RATOR FOR WELLS 
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ment Company, Elizabeth,N. J. a corporation 
0f Delaware 

Application September 11,1950,Serial No.184,164 
(Cl?164?0.5) 5 CIaims? 

1 
This invention relates to guns for perforating 

pipe in oilwels orthe like and more particularly 
to guns which are Small enough to run through 
tubing in a well for perforating cesing beneath the tubing. 
Guns and explosives have long been used for 

perforating Casing in oilwells and the art is well 
developed,As commonly constructed the barrels 
0f guns uSed for Such purposes are fixed hori 

position for fring to perforate he casing in the 
well and,if desired,again brought back to a ver 
tical position for retrieving through the tubing. 
The objects of the invention will be apparent 

from the following description taken in connec 
tion with the accompanying drawings in which: 
Fig.1 is a fragmentary vertical cross-Sectional 

view of tubing in a well bore with a gun perfora 
tor Constructed in accordance with the invention zontally in a carriage and these barrels approach * being lowered through it. 

in length,es far as is practical,the diameter of 
the Casing so as to obtain the maximum fire 
DOWer. ff Shaped charges of explosives are used 
inStead of guns which fire bulletS,these also have 
been fixedin a carriage orgun body. Even under 
the best conditions,efective perforation of oil 
Wel Casing and the cement which usually sur 
rounds it,is dificult to accomplish,and since the 
Size of the gun or eXplosive is important,Casing 
perforators as conventionally used heretofore 
have not been run into the well through tubing 
or other pipe Smaller in diameter than the cas ing. 

It has recently been proposed to perform cer 
tain operations including the perforating of cas 
ing in an oil well while tubing is in it,See for 
example epplication of Theodore A. Huber,Serial 
No.133.025,fled December15,1949,for"Method 
of Completing and Repairing Oil Wells" where 
the use of a casing perforating gun Capable of 
being runthrough tubingis required,Large SaV 
ings in time and cost can be efected in this Way 
ifefective perforation Can be accomplished. 
?h acCordance with cpplication Serial No. 

184,161,filed September 11,1950,by Theodore A. 
Huber,now Patent No.2.639,770,it is proposed to 
solve the problem of providing efective firing 
powerto perforate casing with an ?ssembywhch 
is run into and out of thewel?hróugh tubing 

Fig.2 is a fragmentary view in vertical cross 
Section of casing in a well bore end showing the 
1ower portion of thetubing of Fig.1 with thegun 
perforator of Fig. 1 emerging therefrom and 
taking its initial hinged position in the casing 
due t0 gravity. 
Fig.3 is a fragmentary view in vertical Cross? 

Section of the Casing tubing and gun perforator 
of Figs.1 and2 with the lattershown inits firing position in the Casing. 
Fig.4is a Side view of the upper part of the gun 

perforator of Figs.1 to 3 with Some of the upper 
or control Section Cut away to show the internal 
ConstruCtion of the mechanism for Stacking the 
gun Sections. 
Fig.5 is a Side view of two of the gun Sections 

of the gun perforator of Figs.1 to 4,the view 
being from the opposite side thereof than that 
Shown in Fig.3 and illustrating the wiring of the 
gun sections. 
Fig.6 isa transverse cross-sectionalview ofthe?? 

gun sections of Fig.5,the view being takeríon 
the line 6?6 there0f. L?? 
Fig,7 is a perspectiyevieW of the muzzle end 

of the lower gun?Section of the perforator of 
Figs. Lto-6? 

ig.8is a view of a Section of agun which may 
be usedinstead of the sections of Figs.1 to 7,and 
illustrating the use of shaped Charges of explo 

by arranging the guns?ther carriage orgun 49 sives instead of bullets in the gun. 
body on hnions and by providing means for 

?3tatng them from the vertical positions which 
they ocoupy while being lowered into the well, 
into horizontalfiring positions. Inasmuch asthe 
gunsmay befired byelectricity,Huber proposed toemployanelectric motortorotatethemexactly 
the right amount, 
?naccordance with the present invention,it is 

proposed to provide a structure_in Which_gu° 

45 

Referring to the draWings in detail and first 
to Figs.1 to 7,it will be seen that the casing of 
an oil well is there shown at 12. A tubing 3 is 
positioned in the well with its lower end above 
the portion of the casing which is to be perfo 
rated,asshown in FigS.2 and3. 
Within the tubing 13,aS ShoWn in Fig. i and 

beneath it,as Shown in Figs. 2 and 3,is a gum 
perforator made of a number of gun sections 14 

?eisor shaped charges of explosive are fixed 50 and a Control section 16 Which are loWered int0 in position in the carriage or gun body but the 
gun body itself is made in sections which.are 
hinged together on alternate Sides SQ that they 
may be runinto the wel bore through tubing in 

the wel1 on a Cable #5. This perforat0r may be 
made ofsteeland each section é is Of CylindriCal 
shape and of a length greater than the diameter 
of the tubing 13 and only Slightly less than the 

?r??position,thenswunginto a horizontal 55 diameter of the casing t2,They are fastened 
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together on alternate sides by hinges 19. In 
order for thesesections 1? to be 1owered into the 
wel1through the tubing,it is necessary that they 
be held nearly in a vertical position as Shown in 
Fig,1,After they paSS Out of the bottom Of the 
tubing gravity Causes them to defieCt Slightly aS 
shoWnin Fig.2 andthissight or initial deflection 
then causes ?he control Section 16 of the gun to 
function to Cause the Se3tions to StaCK as ShOWn 
in Fig.3. 
The details of the Control section 16 of the 

gun are Shown in Fig.4,As there illustrated,a 
10ng CompreSSiOn Spring is inounted in a lOn 
gitudinaly extending chamber !8,A tension 
spring couid be used instead of this Compression 
spring,as wil be apparent to those Skilled in the 
art,and the 8trangemen? ShOWn is to be COn? 
sidered a8 for pUrposes of illustrating only the 
basic prinpiples of the invention. 
A buttGn ?? rests upon the top of the Spring 1T 

and is cCrnected to a Wire ?? Which extends Out 
of the lower part of ?ne Chamber 3 and is Con? 
ne3ted aCross the müzzie of tüe iOwer one of the 
gun seCtion ?? aS ShOWh in Figs.2 and 7. 

A180 assC6?3ted Vi?h ??1e upper Se3tion 16 is 
a Süitab?e letch for ?Gädiag the Spring 1? com 
Dresse? yhile the gU? is being loyered through 
the tübing ?. This Consists of a Catch 22 piv 
oted to the section 6 as shoy? g?23and adapted 
to engage the button 2@ &nd hold i? down when 
the button is brought heloW i? and the Catch 
Totated tC the left,as viewed in ?ig,4, 

Coupling rod 2? is Connegted to the catch 22 
and teraniha?es in a rider Or Cazn follower 25 
Which is arranged to rest upon ?1e Cam Surface 
2? of a link ?? pivoted to the 1ower end of the 
Section ?? a8 shOWn at ?? and C0nnected by a 
hinge 23 ?0 the Upper C1e Of the gun Sections ?. 
The construC?on is Süch that when the gun 

is heing 1Cwered down through the tubing f3, 
the 1ink 2? is ?eld Substaatially a?gned With the 
section ?3. In this position,tine rider 2? is held 
up and the catch 22 is held rotated to the left 
so tha? the spring ? is held Compressed. 
AssCon a8 the inK2? passes the bottom of the 

tubjng the partstake he position ShoWn in Fig.2, 
Under the infue?ce of gravity and When this 
CCCurs,the liak 2? h&3 rot8ted enoUgh to permit 
the rider ?? to move down sightly and release 
the CatCh??8O t?aat the Spring forces the büt? 
?On ?@ üpWardly e?erting tensiof in the Wire 24 
8nd draving the gui sections ?? into their 
stacKed position as ShoWain Fig.3. A coilspring 
$? on the piv0? pin 2$ of the link 2? may assist 
in releasi?1g the Spring ?. 
AS indiCated in dotted ines in Fig.5,each Sec? 

tion ?? may Cont3in a bulie?34 and a charge of 
explosive 3? 8nd these mBy be so arranged,as 
iliustrated,?hat adjacent guns fire in opposite 
directions. For fring the Charges of explosive, 
assaown in Figs.5 and 6,an electrical fuse may 
be employed,aad an ele3?rical Conductor 33 may 
be mou?ited ia slots @? in the gun Sections ?? to 
conveyelectric current from the cable 15to the 
charges of eXplosive. The conductOr33 may ex 
tend up through the seption 6 for making this 
Conne3tion. 

It is vi?hin the purview of the invention to 
10aü eaph SeCtion ?With tWo bullets Which are 
discharged from opposite ends of each section, 
88 6aught in the COpending application of 
Theodore ?uber mentionei above and in tha? 
case there wil be little reaction force set up in 
the gun SeCtiOnS. HOWeVer,if the Sections are 
eaCh 10aded With Only One buliet,as illustrated, 
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4 
they should have interfitting means for coupling 
them SO aS to Withstand the Shock or reaCtion 
forces,One Way of interfitting them is to pro 
vide lugs and Sockets on the Sections aS ShOWn 
at 35 and 36. 

If deSired,Shaped Charges of explosive,SuCh 
aS Shown at 3T in Fig.8 may be employed instead 
of bullets to perforate the CaSing 42. In that 
event the entire Sections 14 may be blown up 
When the explosive is fired and Only the section 
?3 remOVed from the Well bore. 
fn any eVent,since the Wire 2 paSSes over the 

muzzle of the loWer Section 1?,the wire2 will be 
broken when the gun is fired and the Sections 14 
pulled back up through the tubing. 

It Will thus be Seen that the invention pro 
vides gun Sections of adequate length to give 
Suficient fire power if bullets are used or of Such 
Shape aS to bring Shaped charges into the proper 
"stand-of" position with reSpect to the casing, 
if they are used to perforate and still permits 
these Sections to be lowered down through the 
tubing With a minimum of inconvenience, 

If SOme obstruction is first 1ocated in the cas 
ing at the point Where perforating is to take 
2lace,theWire2!,Spring??andthe controlmech 
aniSn Can be eliminated since the sections can 
be Caused to Stack on the obstruction. It isalso 
Within the purview of the invention to 1over the 
Sections 14 to the bottom of the well to stack 
them, They may then be 1atched together by 
Suitabie means and brought up in the wel1 to 
the point where the casing is to be perforated 
before firing them. 

it is Common Knowledge thattubinginoi1wels 
is often bent and long cylindrica1 bodies ap 
?r08Ching the internal diameter of the tubing 
Cannot be passed by Such bends,Because of 
the hinged arrangement of the SectiOns of the 
gun 9f the present invention,this dificuity i8 
obViated. 
While Only two embodiments of theinvention 

areshowa and desCribed it will be obvious that 
yargus Changes may be made without depart 
ing from the Spirit of the invention orthe SCOpe 
Of the annexed claims. 
I Claim: 
i·A device for perforating Casing in oiI wells 

beneath tubing Suspended within?said Casing 
Coaprising a controlsection;a D}uradity of cylin 
@rical gun Sections;hinges for hingedy connect 
ing Said sections together at their ends a?id fOr 
99nnecting the uppermost of said gun secions 
to Said control Section,alternate hinges being af 
fxed to the ends of the gunsectionsat diamet 
ricaly opposed points thereon in sucha Vay aS 
to permit the gun sectionsto assumea POsition 
Wheren their JGngitudinal axes are substantial 
*y Verticaland to permit saidgunsectionstoas 
Sume a p0sition Wherein their 1ongitudina1 axes 
are substantially horizontai;and means carried 
by the control Section for causng the ?R?} 883" 
?9ns to assume autonaticaly a positionfor? 
ing such ?hat their ongitudina axes are sü 
Stantialy horizontal when the gun sectionsars 
not prevented from assumingsaid firng position, 
the Cylindricalgun sections being longer in axia? 
3irectionthanin Cross-sectionaldiameter,where by Said Sections Will pass through said tubing 
Whenarranged So that theirlongitudina1axesar? 
Substantialy vertical and wil1assumea pOSitiOn 
Wherein the 1ongitudinai axes are Substantiaily 
horizontal when they have cleared the lOWer end 
of thetubing. 

2. The device definedin claim 1 in whicheach 
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Section is loaded with one bullet,a charge of 
eXplosive,and a detonator for the explosive ad? 
jacent Sections being So 1oaded that they fire in 
opp0Site directions. … 

3. The device defined in claim 1,adjacent SeC 
tions having interfitting means which couple 
them together So as to withstand the reaction 
forces Created When theyarefired. 
4,A device for perforating casing in oil wells 

beneath tubing SuSpended within Said Casing 
comprising a control Section,Said control sec? 
tion carrying a movable element biased upwardly 
within Said Section;a plurality of cylindrical gun 
Sections,the uppermost of Said gun Sections be? 
ing hingedly connected at its upper end to said 
control section and the remainder of Said gun 
sections being hingedly connected at their upper 
end to the lower end of the gun Section immedi 
ately thereabove,the point of hinged connection 

10 

6 
at the upper end of each gun section being di 
ametrically opposed to the point of hinged con 
nection on the gun Section immediately there 
below; and a fiexible connecting means intercon 
necting Said movable element in the control Sec 
tion With the end of the lowermost gun section 
removed from the end which is hingedly con? 
nected,whereby the longitudinal axes of said 
gun Sections are Substantially vertical as they 
pass through the tubing and then aSSume a po 
Sition Such that their axes are Substantially hori 
zontal when they have been lowered to a point 
beneath the 1OWer end of thetubing. 
5,Thearrangement definedin Claim 4 in which 

15 said fiexible meansisa Wireline? 
THOMAS O?ALLEN? 
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