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£y present invention relates to Eneans for pers 
goatiag casing and relates in particisar to . 
g: £or shooting projectiles & reagh he wall of 
& casing set in a well, such g; eggploying ray nev 
&ltic inproved method and 3.33Es for delaying irir 
itial govement of the projectiie, and wherein 
gecozony of gun inanufacture, ecozony of lugs 
keep, and superior perforating results are ob 
tailed. - 

, is 3E object of the preset in Weation to pro 
-vide a perforating gun werein a greater length 
of gun bore and greater vec city of projectile are 
obtained in a gun of a giver diameter, as COris 
pared to guns which have &e previously en 
ployed for this purpose. A rainy instances the 
production of a well is carried to the surface of 

Siegiosa Febryasry 23, 333, Set 2E ico. 33.236 

(C. 264-95) 

5. 

the ground through an oil tube consisting of a 
string of pipe of much staller diameter than 
the well casing ordinarily eagloyed. I find that 
one of the results obtainable in the use of Iny pres 
ent invention is the reduction of the overall diam 
eter of an effective perforating gun to such size 
that the gun may be lowered through an oil tube 
which has been set in 3, Wei to the position at 
which it is desired to perforate the casing, there 
by avoiding the necessity of pulling the oil tube 
from the well. 

It is a further object of the invention to pro 
vide a gun which is relatively cheap, or of low cost 
of manufacture, wherein economy of manufac 
ture, upkeep, and operating costs are maintained 
without sacrifice of efficiency of operation, and 
in fact enabling a greater efficiency of operation 
than is obtainable from many of the previous 
types of perforating guns of comparatively high 
Elaanufacture, upkeep, and operation costs. 
. A further object of the invention is to provide 
a perforating gun having a simplified form of 
projectile delaying means, whereby the invention 
avoids the use of the previously employed rela 
tive expensive projectile delaying means. For ex 
ample, to hold the bullet stationary for a time 
after ignition of the firing charge in the pogder 
chamber of the previous types of gun so as to 
build up the propelling gas pressure before re 
lease and discharge of the projectiiu, it has been 
the practice to employ collars or flanges on the 
projectiles or shear plates 'disposed adjacent the 
rear end of the projectiles. In any present in 

' vention I eliminate such restraining means, and 
due to the use of a simplified form of means 
for delaying initial movement of the projectile, 
an esaabled to employ a projectile of siinple cylin 
dric form without projectizag flanges or collars. 
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g, high Ent:le yeccity is (33.32&c. &g accord 
iragy eficiega, ReeSatc.) og Se Seii casiaag is ace 
coyaglished. 

it is 3E oec. of the vestion to poise reais 
is 3, R88orating gas (2 geaying eigeia noves 
i.e., of 3 greject: a giggested in legs are, by 
getaris the taleg age os proceling gas pres 
suse 333acea; the regg eas face of the projectile 

S. Reitely after iggs: 3 & Stig cisge in the 
Sirag charge charge associated with the gua 

C2'3, go 8:38, the goecite will be discharged 
under £osce of sa, iaige voire of progeling gas 
3&ga 2.2ctively hig sess Efe. 

, is 32 sect of tie invexation to provide 3. 
erotating gun having a Wai in Stein Spaced 

relation t3 he cea (2:26 of the projectile disposed 
in the gun bore, that the building up of a pro 
pelling gas pressure adjacent the rear face of the 
projectile is retarded &nd an ešective diesy of the 
novelent of the protectile is thereby obtained. 
A further object, is to provide a gun and pro 

ectile assembly whereign the guar bore is so placed 
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straining aneans. , 

relative to other wssils of the gun that a pro 
jectile in such gun fore has a side wall exposed 
to the initial gas pressure obtained from the 
burning of a fring charge in the Siring charge 
chamber of the gun, and whereby an effective 
delay of the movement of the projectile is oh 
tailed. 

Further objects and advantages of the inven 
tion yil be brought out in the following part 
of the specification. 

Referring to the drawing which is for illus 
trative purposes Oly: 

Fig. 1 is a view, sectioned on a vertical plane 
of a gun embodying a preferred form of the in 
vestion. * 

gig. 2 is a fragmentary sectional view showing 
an alternative form of the projectile delay raeans 
as applied to a multiple firing arrangement. 

Fig. 3 is a fragmentary sectional view showing 
an alternative form of projectiie delay or re 

gig. 4 is a fragmentary section showing the rear 
ead of a gun bore with the bullet renoved there 
froa. 

Fig. 5 is an enlarged fragmentary section simi 
lar to gig. 4 to show a space, adjacent the rear 
end of the bullet. 

in Fig. show a gun body comprising a 
suspension member and a plurality of gun body 
sections G 2 and 3 secured together in axial rela 
tion by threaded joints 5 individually identified 
as a Sai, a 5b, and Sc. The top or suspension 

and to use such projectiie in such manner that 55 member 2 carries a firing pin is in an axial 
w 

  

  

  



2 
opening 7, to engage, when driven down, 2. 
priming element f8 comprising a cartridge car 
ried in a removable cylindrical block 9 seated in 
a counterbore 20 in a position above an ignition 
charge chamber 2. The joint 5d. between the 
suspension member and the body section 2 
comprises a threaded pin 22 which extends down 
from the suspension member f into a threaded 
box 23. The primer block 9 is disposed in the 
counterbore 20 which extends down from the 
bottom of the threaded box 23 so that when the 
joint 5a is unscrewed, the block 9 may be re 
moved, thereby exposing the firing charge cham 
ber 2f for the placing of an ignition charge 24 
therein, and at which time a new primer 8 may 
be placed in the block f. From the ignition 
charge chamber 2 a passage of small diameter 
26 extends down through a replaceable restrain 
ing member 39, threaded in the pin 27 of the 
joint 5b, to communicate with a firing charge 
chamber 28 projecting downward in the body 
section 3 from the bottom of the threaded box 
29 of the joint 5b, thus being in such position 
that unscrewing of this joint 5b will expose the 
chamber 28 for recharging, as by placing there 
in a charge of powder 30 constituting the firing 
charge. 
From One side of the body 3 an opening ex 

tends inward so as to form a gun bore 3. The 
firing charge chamber 28 communicates with the 
inner end of the gun bore 3 through a passage 
33 of such large diameter that the gas from the 
burning of the charge 30 may readily pass there 
through. It will be noted that the firing charge 
chamber 28 lies to one side of the gun bore 3 
so that the inner end of the gun bore 3 can be 
disposed relatively near to the external face of 
the body section f3 opposite from the external 
mouth of the gun bore 3. Accordingly, the rear 
end face 34 of a projectile 35 placed in the gun 
bore 3 as shown, will lie at a distance from the 
mouth 36 of the gun bore 3 considerably greater 
than the radial dimension of the gun body. In 
view of this, it is possible to keep the projectile 
under direct pressure of propelling gases while. 
it is traveling through a considerable distance as 
compared to the diameter of the gun body, there 
by obtaining a high muzzle velocity for a gun 
having a given body diameter. 
From the inner end portion of the gun bore 3 

a passage 3 extends downward to the lower end 
face of the pin 40 forming the joint. 5c by which 
consecutive sections 3 are joined, this passage 
37 having a threaded portion 38 to receive a re 
straining means 39 of replaceable type having a 
Small diameter passage 39a therethrough com 
municating with a succeeding firing charge 
chamber 28 formed in the succeeding gun body 
Section 3 which is substantially a duplicate of 
the section 3 described in detail, with the ex 
ception that the gun bore 3 therein is faced in 
another direction from that of the gun bore in 
the upper section 3. Sealing means are provided 
to prevent entry of water into the interior of the 
gun body, such sealing means including packing 
49 around the firing pin f6 and sealing members 
50 placed in the gun bores 3 and 45 adjacent the 
outer ends of the projectiles 35 and 46. The seal 
ing means 50 may consist of rubber cups which 
are forced into the gun bores into the position 
shown or may consist of a sealing material placed 
in position and allowed to harden therein. The 
packing 49 is forced into sealing engagement with 
the firing pin f6 by threaded plugs 52 which are 
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screwed into diametrally disposed threaded open 
ings 53. It 
As hereinbefore indicated a principle of my 

invention consists in delaying the initial move 
ment of the projectile from the gun body with 
out the use on the bullet of shoulders, flanges or 
plates which by the shearing or deforming 
strength thereof delay the movement of projec 
tiles, until the propelling gas pressure has built 
up to a desired extent. It will be noted that the 
projectile 35 is essentially cylindrical and may 
be readily machined from suitable material such 
as steel. In the form of the invention shown in 
gun body section 3, a wall 54 is provided in a 
position adjacent to, and in some instances in . 
contact with, the rear end face: 34 of the projec 
tile 35. When the priming element f8 is set off 
as a result of the firing pin 6 being driven down 
ward into engagement therewith, the ignition 
charge 24 will be ignited and heat and/or pres 
sure produced in the chamber 2 f will be trans 
mitted through the passage 26 to the chamber 28 
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40 
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50 
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to ignite the firing charge 30. The propelling 
gases resulting from the ignition of the charge 30 
are transmitted through the communicating pas 
sage 33 to the inner end of the upper gun bore 
3, and the pressure of these propelling gases 
rapidly builds up as the burning of the charge 30 
progresses, but owing to the fact that the inner 
end face 34 of the projectile 35 is spaced relative 
ly close to the wall 54 the building up of gas 
pressure adjacent this rear end face 34 will be 
retarded, and by the time sufficient pressure has 
built up adjacent the inner end face 34 to start 
outward movement of the projectile 35 a very high 
gas pressure will have been built up in the cham 
ber 28, the passage 33 and the space 32 so that 
when the projectile 35 then moves outward in 
the gun bore 3 it will be propelled by a large 
amount of gas accumulated in highly compressed 
state and under high pressure in the chambers of 
the gun communicating with the rear end of the 
gunbore 3d. Therefore an extremely high muzzle 
velocity will be attained in the projectile 35 by 
the time it reaches the muzzle or mouth 36 of the 
gun bore 3. 

In the upper section 3 of Fig. 1 and in Fig. 4 I 
have indicated that the wall 54 may be cupped 
so that the peripheral portion 55 thereof may 
extend around an annular area of the side wall 
of the projectile 35. In Fig. 5, drawn to enlarged 
scale, I have shown a space 54' between the rear 
end of the bullet 35 and the Wall 54 in which 
gas pressure may accumulate. It will be under 
stood that this space 54 may be much less than 
a thousandth of an inch, and that it may consist 
of such space as exists when there is actual con 
tact between the rear end face 34 of the bullet 
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35 and the wall 54, for the reason that in ordi 
nary manufacturing processes the surfaces are 
not so perfectly formed that all portions of the 
walls.54 and 34 are in contact. It will be under 
stood, however, that the wall which lies adjacent 
the rear end of a projectile may be flat and in 
fact may be spaced from the rear end face of 
the projectile, under which circumstances a space. 
of restricted volume will be formed adjacent the 
rear end face of the projectile in which the build 
ing up of propelling gas pressure is retarded. As 
an example, I have in body section 14 of Fig. 2 
shown that the flat wall lying adjacent the inner 
end face of a projectile 46 may comprise the in 
ner end face of another projectile. It will be 
perceived, accordingly, that the rear end face 4 
of each projectile 46 will serve as a means for 
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retarding the building up of pressures adjacent 
the rear end face of the other projectile. In Fig. 
2 have shown the existence of a space ('be 
tween the rear end faces 45 of the bullets 46, and 
it will be understood that this space may vary 
within reasonably large limits and that it may 
be such space as exists when there is actual con 
tact between the rear end faces 47. 

Fig. 2 shows a fring charge chamber 4, f which 
communicates through a passage 43 with sub 
stantially the center of a diarietra bore 64 which 
forms a pair of gun bores 65 extending inward 
from the exterior of the gun body 3 and coin 
municating with the passage és. In each of these 
gun bores &S there is a projectile 46, these pro 
jectiles ée being positioned so that the inner end 
faces & thereof lie is such spaced relation, or in 

5 

general practice substantially in engagement, 
that the space between the inner end faces & Wii 
be of such size that the desired retarding effect 
will be attained. A firing charge 48 is placed 
in the firing charge chamber 4. The propelling 
gas produced from the burning of the charge & 8 
wi, pass through the passage 83, and owing to 
the relative closeness of the rear end faces & 
of the projectiles 46 there will be a short delay 
in the building up of gas pressure against the rear 
end faces 8, during which tine a heavy pressure 
of gas accumulates in the chamber 6 and the 
space 43 so that when outward movement of the 
projectiles 83 finally starts, these projectiles will 
be moved through the respective gun bores 5 
by propelling gas capable of producing in the 
projectiles a high razzle Velocity. 

in Figs. 1 and 2 I have shown forms of my 
invention whereigh a part of the rear end of a bi 
let projecting into a gas space is covered, thereby 
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3. 
Fig. 3, the fact that the projectile 84 is initially 
cramped in the inner end portion of the bore 8 
as evidenced by the marking of the inner upper 
surface of the gun bore 8 at the point 99 by 
the front shoulder of the projectile 84. 
A feature of the invention is to provide a mouth 

leading to the sace at the rear end of the pro 
jectile through which the pressure of the ex 
plosion of the powder charge may pass into the 
space. This mouth may be very small at the time 
the powder charge is set off and increases to full 
size as the projectile moves outward, thereby 
permitting application to the rear end of the pro 
jectile the full pressure of the gases accumulated 
during the short time the initial movement of the 
projectile is retarded. Such mouth may be the 
mouth 83, shown in Fig. 3. One wall of this mouth 
is formed by the rear end of the projectile 84, and 
therefore its size may be decreased to nearly zero 
value by moving the projectile 84 rightward from 
the position in which it is shown. The routh 
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accomplishing a delay in the forces which ten it 
to hold it stationary, including inertia of the 
projectile and frictional resistance of the pro 
jectile and the seating means associated there 
With, 

in Fig. 3 show an alternative form of the ini 
vention wherein the covered portion of the inner 
ead of the projectile consists of a side face of the 
inner end of the projectile instead of the inner 
end face thereof. . . . 

In this view again body section 3' is shown 
having a fring charge chamber 85, a gun bore 8 f, 
and a pass8ge 32 connecting the chamber 82 with 
a side pertion of the iner end of the gun bore 
8. It will be noted that the interconnecting pas 
sage 82 has a north SS which leads into the side 
vyal of the bore . . A projectile 36 of sigrape 
cylindric for is placed in the gun bore in 
such position that the inner end portion 85 
thereof projects part way across the mouth 33 
of the passage 82. Accordingly, the upper face ge 
of this inner end portion. 35 of the projectile 34 
is exposed in the not (23 of the passage 82, but 
the lower portion 3 of the sisie waii of the ed 
portion. 35 is covered by the inner lower portion 
38 of the gun bore 3. When a fring charre is 
Eterned in the charaber 85 the blast of progre firg 
gas under high pressage which passes downwards 
thirot:gh the passage 63 will strike directly against 
the exposed upper face of the inner end portion 
35 of the projectiie 88, forcing the rearward. pc 
tion of he projectile downward tightly against, 
the lower waii of the gian bore 'so as to bindi 
the projectile 8é in the gun sore, whereby to hold: 
the projectile 88 stationary until suicient pres 
stre has oil lap against the rear end face there 
of to start its outward Ovegeit in the guage bore, 
in the use of the perforating assembly, shown is 
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63 being Smaller in size than the diameter of the 
passage 82, retards the flow of gas from the firing 
of the powder charge into the space adjacent, the 
rear face of the projectile 84. Then, as the pro 
jectile moves leftward, the mouth 83 increases to 
the full size of the lower end of the passage 82. 
It will be understood that in the form shown in 
Fig. 5 this mouth may consist merely of the nar. 
row crack between the rear end of the projectile 
35 and the peripheral wall 55, through which gas 
pressure may enter the space 54' adjacent the 
rear face of the projectile. 
A further important feature of my present in 

vention consists in the provision in a gun of this 
character of a chamber or space for the accumu 
lation of propelling gases under high pressure, 
making it possible to use a heavy charge of ex 
plosive as compared to the strength of the walls 
of the gun body, as a result of the cushioning 
effect of thie chamber or space, and as the final 
result accomplishing a higher muzzle velocity of 
the projectile by reason of the application of high 
pressure propelling gases against the rear endi 
face of the projectile until it reaches and leaves 
the muzzle of the gun bore. 

5. 
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s: 

It has been the previous practice to design the 
firing charge or powder chambers of guns of this 
type with relation to the quantity of powfier re 
quired to propel the projectile and the strength 
of the chamber wall obtainable in a gun of a 
given diameter. Where attempts have been made 
to increase the strength or quantity of an ex 
plosive charge without increasing the diameter of 
the gun body, destruction of the gun body has re 
suited, or the gun barrels which are heli in 
threaded openings have been blown out of the 
gun body. I find that I am able to increase the 
muzzle velocity for a given diameter of gun very 
materially by providing an accumulator for gases 
under high pressure prior to the discharge of 
the projectile. This accumulator may cornerise 
a chamber formed in communication with the 
inner end of the gun bore, or in its simplest for 
may consist merely of an enlargement of the 
firing charge chamber so that the volume of the 
firing charge chamber will be greater then the 
volume of the powder charge, to an extent pro 
viding in the chamber a space which will serve, 
as a cushion for the detonation resulting from 
the burning of the pcvyder charge and for holding 
a volune of gas under high pressure which has 
resulted from the burning of the powder charge. 
Accordingly, the destructive effects of the detoia 
toi of the powdier charge on the gun body GE' oah 
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threaded joints of the gun structure is avoided, 
and the provision of the gas accumulator or res 
ervoir, in conjunction with the initial delay of 
the projectile, enables the attaining of a high 
muzzle velocity of the projectile, for the reason 
that the propelling gases, under high pressure, 
are fed from the accumulator space of the gun 
body into the rear end of the gun bore as the pro 
jectile moves outward, maintaining an effective 
propelling force against the rear end face of the 
projectile not only during the initial movement 
of the projectile but as the projectile moves 
through the outer portion of the gun bore. It 
will be perceived accordingly that the firing . 
charge chambers 28 and 4 are given a volume 
materially larger than the volume of the body of 
explosive material constituting the charges 30 
and 48. In the prior practice the volume of the 
firing charge chamber was completely filled by 
the volume of the firing charge. This, of course, 
can be varied within working limits, depending 
upon the characteristics and burning speed of the 
explosive materials, and other factors including 
strength of steel employed in the gun body, size, 
and inertia of projectile, length of gun bore, etc. 
Although I have shown and described simple 

and practical forms of my invention, it will be 
understood that certain parts or elements there 
of may be replaced by other equivalent parts or 
elements without departing from the spirit of the 
invention. Accordingly, the invention is not to 
be limited by the details of this disclosure but 
should be accorded full scope of the following 
claims. 
I claim as as my invention:. 
i. In a perforating means of the character de 

scribed, the combination of: a projectile; a gun 
barrel to receive said projectile at the inner end 
thereof and to guide the same through its out 
ward travel; means connected to the inner end 
of said barrel to supply propelling gases thereto; 
and wall means cooperating with the rear por 
tion of said projectile so as to form a chamber 
adjacent the rear end face of said projectile, 
said chamber having an entrance opening for 
flow of propelling gas into said chamber, said en 
trance opening transecting said chamber in ad 
vance of its rear end wall being of such small 
size as to retard the building up of gas pressure 
in said chamber, and the walls of said entrance 
opening being formed in part by the rear end of 
said projectile so that as said projectile moves 
outward the size of said entrance opening will 
increase. - 

2. In a perforating means of the character de 
scribed, the combination of: a projectile; a gun 
barrel to receive said projectile at the inner end 
thereof and to guide the same through its out 
ward travel; means connected to the inner end 
of said barrel to apply propelling gas thereto, 
said means comprising walls forming a chamber 
communicating with said barrel; and wall means 
disposed in adjacent relation to the rear portion 
of said projectile to retard the building up of gas 
pressure adjacent the rear end face of said pro 
jectile to delay movement of said projectile while 
pressure builds up in said chamber. 

3. In a perforating means of the character de 
scribed, the combination of: a projectile; a gun 
barrel to receive said projectile at the inner end 
thereof and to guide the same through its out 
Ward travel; means connected to the inner end 
of said barrel to apply propelling gas thereto, said 
means comprising walls forming a chamber com 
municating with said barrel; and a wall disposed 
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in such relation to the inner end of said projectile 
as to retard the building up of pressure adjacent 

, the rear end face of said projectile to delay move 
ment of said projectile while pressure builds up 
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in said chamber. 4.in a perforating means of the character de 
scribed, the combination of: a body having a 
gun bore; means for applying propelling gas pres 
sure to the inner end of said gun bore, said means 
comprising a firing charge chamber in communi 
cation with the inner end of said gun bore, and 
a wall contiguous to the inner end of said bore; 
a projectile in said gun bore, said projectile hav 
ing an inner end face disposed in such relation to 
said wall that the building up of gas pressure ad 
jacent the inner end face of the projectile will 
be retarded; and means for causing explosion of 
a firing charge disposed in said firing charge 
chamber. . 

5. In a perforating means of the character de 
scribed, the combination of: a body having a gun 
bore; means for applying propelling gas pressure 
to the inner end of said gun bore, said means com 
prising a firing charge chamber in communica 
tion with the inner end of said gun bore, and a 
wall contiguous to the inner end of said bore; a 
projectile in said gun bore, said projectile hav 
ing an inner end face disposed in such relation 
to said Wall that the building up of gas pressure 
adjacent the inner end face of the projectile will 
be retarded; a firing charge in said firing charge 
chamber, said firing charge occupying such por 
tion of said firing charge chamber that there will 
be left in said firing charge chamber a space of 
such size as to provide a cushion to absorb the 
initial force of the explosion and serve as an ac- . 
cumulator for gas under pressure prior to the . 
discharge of said projectile from said gun bore; 
and means for causing explosion of said firing 
charge. 

6. In a perforating means of the character de 
scribed, the combination of: a body having a 
gun bore; means for applying propelling gas 
pressure to the inner end of said gunbore, said 
means comprising a firing charge chamber in 
communication with the inner end of said gun 
bore, and a wall contiguous to the inner end of 
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said bore; a projectile in said gun bore; means 
operating to delay the discharge of said projectile 
from said gun bore, comprising a chamber formed 
in part by said contiguous wall and in part by the 
rear end of said projectile and having a mouth 
which increases in size as said projectile moves 
Outward from its initial position in said bore; and 
means for causing explosion of a firing charge in 
said firing charge chamber. 

7. In a perforating means of the character de 
scribed, the combination of: a body having a 
gunbore; means for applying propelling gas pres 
sure to the inner end of said gun bore, said means ' 
comprising chamber means to form an accumu 
lator and a firing charge chamber in communi 
Cation with the inner end of said gun bore, and 
a wall contiguous to the inner end of said bore; 
a projectile in said gun bore; means operating 
to delay the discharge of said projectile from 
said gun bore; and means for causing explosion 
of a fring charge, in said fring charge chamber. 

8. In a perforating gun of the character de 
scribed, the combination of: a body having a 
plurality of gun bores extending inward from the 

75 

outer face thereof, with the inner ends of said 
bores in communication; means for applying pro 
pelling gas pressure to the inner ends, of said gun 
bores; and a plurality of projectiles one each of 
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which is in one of said gun bores, the inner ends 
of said projectiles being spaced so close together 
as to retard the building up of pressure adjacent 
the inner end faces of said projectiles. 

9. In a perforating gun of the character de- 5 
scribed, the combination of: a body having a 

. . plurality of gun bores extending inward from the 
outer face thereof, with the inner ends of said 
bores in communication; walls forming a firing 
charge chamber having communication. With the 0. 
inner ends of Said gun bores; a plurality of pro 
jectiles one each of which is in one of Said gun 
bores, the inner ends of said projectiles being 
spaced so close together as to retard the building 
up of pressure adjacent the inner end faces of is 
said projectiles; a firing charge in said firing 
charge chamber; and means for igniting said fir 
ing charge. 

10. In a perforating means of the character 
described, the combination of: a projectile; walls 2 
forming a gun bore to receive said projectile; and 
means for applying a propelling gas to the rear 
end of said gun bore, said means including a fir 
ing charge chamber in which a firing charge may 
be burned, said firing charge chamber being so 26 
formed relative to the inner end of said gun bore 
that the initial pressure of gas resulting from the 
burning of said firing charge will be applied to a 
side of Said projectile in said gun bore, thereby 
delaying movement of said projectile from its 39 
initial position in said gun bore. 

11. In a perforating means of the character 
described, the combination of: a projectile; walls 
forming a gun bore to receive said projectile; and 
means for applying a propelling gas to the rear 35 
end of Said gun bore, said means including a fir 
ing charge chamber in which a firing charge may 
be burned, said firing charge chamber being offset 
to a side of Said gun bore and being connected to 
Said gun bore by passage means so placed that 40 
the force from the burning of a firing charge 
in Said chamber Will be directed against a side 
portion of said projectile in said gun bore. 

12. In a perforating means of the character 
described, the combination of: walls forming a 
gun bore; means for applying a propelling gas 
pressure to the inner portion of said gun bore, 
Said means comprising a port opening which com 
municates with one side of said gunbore; and 
a projectile positioned in said gun bore so that 50 
a portion of its rear end projects across said port 
opening for the purpose of receiving from a lat 
eral direction the initial application of said gas 
preSSure, to bind the projectile in the gun bore 
and delay its outward movement. 55 

13, in a perforating means of the character 
described, the combination of: walls forming a 
gun bore; a space communicating with the rear 
end of Said gun bore; a projectile positioned in 
the gun bore so that a rear end portion of the 8) 
projectile Wii extend into said space; delay means 
for Said projectile comprising a wall engaging a 
portion of Saidi rea; end portion of said projectile 
So as to cover the Sane aid leave a side portion 
of the projectile exposed; and means substantial- Sk 
ly instantaneousiy building up a propelling gas 
preSSure in said space. 

14. In a perforating means of the character 
described, the combination of: walls forming a 
gun bore; a Space connunicating with the rear 
end of Said guga bore; 8, projectile positioned in 
the gun bore so t3t a rear end portion of the 
projectile Wii extend into said space; delay means 
for said projectile congrising a wall placed so 
as to cover a side of said rear end portion and is 

leave the opposite side thereof exposed; and 
means substantially instantaneously building up 
a propelling gas pressure in said space. 

15. A well casing perforating gun comprising: 
means defining a gun bore; a bullet fitting the 
gun bore; means for generating an explosive pres 
Sure; means for diverting a limited portion of 
the explosive pressure to propel the bullet into 
position for full application of said explosive pres 
Sure during an initial period calculated to permit 
generation of the explosive pressure to a high 
Value. 

16. A well casing perforator, comprising: a gun 
body having a gun bore adapted to receive a 
bullet, and means for applying gas pressure into 
the gun bore at the side thereof; a bullet fitting 
the gun bore and positioned initially to close the 
gun bore to said gas pressure; and means for 
introducing a portion only of said gas pressure 
behind the bullet to move the bullet forwardly 
until the bullet opens said gun bore to the ful 
gaS preSSre. 

17. In a perforating gun, the combination of: 
a gun body having a gun bore adapted to receive 
a bullet, means for generating an explosive pres 
Sure, a port for introducing explosive pressure to 
the side of the gun bore, and means for diverting 
a limited portion of the explosive pressure to the 
rear of Said gun bore; and a bullet fitting said: 
glin bore and initially closing said port, said bullet 
being propelled initially at a comparatively low 
velocity under urge of the limited portion of the 
explosive pressure, and upon uncovering said port 
at a high Velocity under urge of the entire ex 
plosive pressure, 

18. A well casing perforating gun comprising: 
a gun body having a gun bore and a bullet fit 
ting Said bore; means for applying explosive 
pressure to Said bore; and means for diverting 
a limited portion only of the explosive pressure 
against the bullet to urge it forward in the gun 
bore for a predetermined interval before expos 
ing the bullet to the entire explosive pressure. 

19. A well perforating gun comprising: 'a gun 
body defining a gun bore, a cartridge chamber 
and a passage connecting the cartridge chamber 
to the side of the gun bore; an explosive cartridge 
in the cartridge chamber; a bullet in the gun 
bore, the bullet positioned to separate the pas 
Sage from the gun bore; and means providing 
restricted coEnmunication between the cartridge 
chamber and the base end of said bullet where 
by, upon ignition of Said cartridge, initial move 
rinent of the bullet along the gun barrel is in 
peded to permit rise of pressure in said cartricige 
chamber before the bullet uncovers said passage 
and receives the full application of said explosive 
preSStre. 

20. A Well perforating gun comprising: a gun. 
body defining a gun bore, a cartridge chamber, 
and 8 connecting passage extending laterary 
from the gun bore to the cartridge chamber; a 
explosive cartridge in said chamber; a bullet 
positioned in Said gun bore to close said pass 
Sage; the bullet and gun bore defining a re 
stricted nears of communication between the 
passage and the base end of the bullet to prever: 
full exposure to the pressures generated in tis 
Cartridge until the bullet; uncovers said passage. 

21. A Well perforating gun comprising: a gust 
body defining a gue bore, a cartridge chamber 
and a passage extending from the cartriggs 
chamber to a point in the side of but adjacent. 
the inner end of the gun bore; an explosive 
cartridge for said cartridge chamber; a buiet 
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for said gun bore initially fitting against the 
inner end of the gun bore to restrict communi 
cation between the passage and the base end of 
said bullet until the bullet is moved away from 
the inner end of the gun bore. 

22. A gun perforator comprising: a gun body 
defining a gun bore, a cartridge chamber and a 
passage extending from the cartridge chamber 
and intersecting the gun bore adjacent its inner 
end; an explosive cartridge for said cartridge 
chamber; a bullet for said gun bore, said bullet 
conforming to the inner end of the gun bore 
and initially positioned thereagainst, and when 
so positioned forming a slide valve substantially 
closing communication between the passage and 
the gun bore, there being sufficient clearance be 
tween the bullet and gun bore to permit a lim 
ited portion of the explosive pressure generated 
by ignition of said cartridge to leak behind the 
bullet and propel the bullet forwardly at low 
velocity until it uncovers said passage thereby 
to introduce a time delay period between igni 
tion of the explosive cartridge and full applica 
tion of the resulting pressure on the bullet. 

23. A well perforating gun comprising: a gun 
body having a gun bore, an explosive chamber, 
and a port connecting the chamber with the 
side of the gun bore; a bullet positioned in the 
gun bore and closing said port; means sealing 
the bullet from contact with the liquids in which 
the gun body may be immersed, said means being 
yieldable to the pressures of said liquids to hold 
said bullet against the inner end of Said gun 
bore; and means for bypassing a limited portion 
of the pressure generated upon ignition of said 
cartridge, and directing the bypassed pressure 
against the base of the bullet to urge the bullet 
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along the gun barrel in opposition to said liquid 

... pressure until said bullet uncovers said port and 
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is thereby exposed to the entire explosive pres 
Sure, 

24. A method of imparting high acceleration 
to a bullet, characterized by: applying explosive 
pressure laterally into a gun bore through a port 
located forwardly of the inner end thereof, plac 
ing the bullet in an initial position at least par 
tially closing communication between the gun 
bore and port to limit the effective application 
of pressure on the bullet until the bullet has 
moved forwardly and uncovered the port, thereby 
to introduce a delay between ignition of an ex 
plosive charge and full application of its pres 
Sure against the bullet. 

25. A method of operating a gun perforator 
to obtain high muzzle velocity' of the gun per 
forator bullet, characterized by: generating, an 
explosive pressure, diverting while generating the 
explosive pressure, a limited portion of the pres 
sure, propelling a bullet by the diverted portion 
for a period calculated to permit generation of 
the explosive pressure to a high value, then pro 
pelling the bullet by the fully generated force 
of said explosive pressure. 

26. A method of imparting high acceleration 
to a bullet, characterized by: generating an ex 
plosive pressure by the burning of an explosive 
charge; diverting a predetermined limited por 
tion of said explosive pressure to a bullet during 
the burning of the explosive charge, to move the 
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bullet slowly from an initial position substan 
tially unaffected by the explosive charge to a 
Secondary position exposed to the full force of 
Said explosive charge. 

IRA. J. McCULLOUGH. 


