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This invention relates to cutting tools and 
more particularly to an improved fluid Well-per 
forator. One object of the invention is to provide a fluid 
well-perforator which may be lowered within a 
well casing to any desired depth, and wherein 
fluid operated means is employed for perforating 
the casing at said desired depth. 
Another object of the invention is to provide 

a device of this character having perforating 
mechanism of Such durable construction that it 
will be possible to perforate a well casing repeat 
edly without withdrawing the device from the 
casing with the result that maximum economy 
and efficiency will be had from the use of the 
dewice. A further object of the invention is to provide 
a fluid well-perforator wherein the perforating 
mechanism is so constructed that but a relatively 
Small amount of fluid pressure Will be required 
for causing the perforator knife employed to 
perforate an elongated slot in casings of the 
heaviest weights. 

Still another object of the invention is to pro 
vide a fluid well-perforator having safety means 
for positively preventing premature actuation of 
the perforator knife, 
A further object of the invention is to pro 

vide a tool of the character described employing 
venting means for permitting reciprocating 
movement of fluid between the Well bore or casing 
and the cylinder. 
Another object of the invention is to provide a 

fluid well-perforator wherein means is employed 
for controlling the amount of penetration. 
And a still further object of the invention is to 

provide a fluid Well-perforator which employs 
improved means for directing the perforator 
knife outwardly against the wall casing. 

Still further objects of the invention Will be 
apparent as the description proceeds. 
In the drawing: 
Figure 1 is a vertical sectional view of my im 

proved fluid well-perforator, 
Figure 2 is a detail perspective view showing 

the locking collar, the cylinder head and the 
plunger head, Figure 3 is an enlarged detail sectional view 
showing a modified plunger construction, 

Figure 4 is an enlarged detail sectional view, 
partly in elevation, showing another modified 
plunger construction, and 

Figure 5 is a detail vertical sectional view show 
ing safety means of modified construction. 

In the drawing similar reference numerals are 

5 

10 

15 

30 

40 

50 

55 

used to designate similar parts in Figures 1 and 2. 
My improved fiuid well-perforator includes a 

cylinder which is indicated generally by the nu 
meral . The cylinder includes upper and lower 
sections 2 and 3 having their meeting ends con 
nected by a coupling element 4. The coupling 
element includes an upper threaded portion 5, 
Which is screwed into the lower end of the cyl 
inder section 2, and a lower threaded portion 
Screwed into the upper end of the cylinder Sec 
tion 3. Mounted axially within the coupling ele 
ment and extending upwardly into the section 
2 of the cylinder is an operating cylinder T. 
The operating cylinder has an externally thread 
ed end portion which is screwed into the cou 
pling element. The upper end of the cylinder 7 
is formed with vents 8. Further reference to the 
operating cylinder will be made hereinafter. 
Formed in the section 2 of the cylinder are 

vents 8a, the purpose for which will be set forth 
later on in the description of this invention. 
In order to close the upper end of the section 

2, I provide a cylinder head 9 which includes a 
reduced threaded shank 0 and a body which 
is formed at its upper end with slots 2. Extend 
ing throughout the length of the cylinder head 
9 axially thereof is a bore or opening 3. As best 
seen in Figure 2, the threaded portion 0 of the 
cylinder head is formed with slots 4. It is de 
sired to point out that the slots 2 and 4 are 
diametrically opposed. 

Normally slidably mounted within the upper 
section 2 of the cylinder is an operating stem 
5. The operating stem is slidable through the 

opening 3 in the cylinder head and is provided 
with a threaded lower end portion f6. Also, the 
stem is provided with a slightly enlarged threaded 
portion 7 on which is normally screwed a lock 
ing collar 8. Formed on the lower surface of 
the locking collar are tongues 9 which are en 
gageable in the slots 2 for a purpose to be de 
Scribed in more detail hereinafter. Screwed on 
the threaded lower end portion f 6 of the operat 
ing stem 5 is a plunger head 20, said plunger 
head, as best seen in Figure 2, including upwardly 
projecting diametrically opposed tongues 2 which 
are engageable in the slots 4 for a purpose to 
be set forth in more detail hereinafter. The 
plunger head 20 is formed with an axially dis 
posed internally threaded bore 22 which extends 
from its lower face upwardly, and screwed into 
the bore 22 is the threaded upper end portion 23 of 
a plunger 24, Said plunger having its lower end 
portion extending into the cylinder 7 and having 

  



2 
packing rings 25 on its lower end within said 
cylinder 7. 
Formed in the section 3 of the cylinder sub 

stantially medially of its ends is a longitudinally 
extending slot 26 and mounted in the said sec 
tion 3 between the upper end of the slot 26 and 
the upper end of said section is a bushing 27, 
said bushing being held rigidly in the cylinder 
by Screws 28. Formed in the blishing is an axial 
opening 29 and slidable in the opening is a stem 
30, said stem having threaded upper and lower 
end portions 3 and 32 respectively. Operatively 
Connected with the upper end portion of the stem 
is a piston 33, said piston having the usual pack 
ings 34 which are held in place by means of an 
axially extending bolt 35. Confined between the 
piston 33 and the bushing 27, and surrounding 
the stem 30, is a compression Spring 33. ScreWed 
on the lower end of the stem 30 is a mounting 
element 36 which is formed with a recess 37 
which opens at One side of the element and con 
fronts the slot 26. A pin 38 is carried in the 
element 36 and is slidably mounted in the slot 
26 for retaining the element 36 against horizontal 
displacement with respect to the slot. 

Pivotally mounted in the recess 37 of the 
mounting element 36 is a perforator knife 39. 
As will be seen, the perforator knife is of arcuate 
configuration and terminates at its free end in 
a point 40. A pivot pin 4, which extends trans 
versely through the element 36 and through the 
recess 37, pivotally mounts the knife on said ele 
ment. As will be seen clearly in Figure 1, the 
point 40 of the knife extends slightly into the 
slot 26. It should be understood that the posi 
tion of the knife with respect to the slot is de 
pendent upon the position of the piston. 33. How 
ever, the knife is always mounted with its point 
disposed toward the slot. 
In order to close the lower end of the cylinder 

, I provide a plug 42 which is formed with a re 
duced externally threaded portion 42 which is 
Screwed into the lower end of the section 3. 
Formed on the portion 42 is a yoke 43 and pivot 
ally mounted in the yoke is a cam 43. The cam 
438 is pivotally mounted in the yoke 43 by means 
of a pivot pin 43b and said cam is formed with an 
arcuate end face 43 which is normally engaged 
with the lower arcuate surface of the knife 39. 
The pivoting of the cam 43 not only tends to 
reduce wear on the upper crest of Said can but 
also insures accuracy of cut of the perforator 
knife and said can acts as a guide for the knife. 
The plug 42 is formed with a recess 44 and com 
municating between the upper end of the recess 
and the exterior of the plug is a slot 45. Pivot 
ally mounted within the recess 44 by means of a 
pin 46 is an anchoring element 47, Said anchoring 
element being of arcuate shape and having a 
serrated free end face 48. As will be seen, the 
anchoring element is formed with an arcuate low 
er surface, the purpose for which will be set 
forth presently. 
My improved fluid Well-perforator includes a 

retainer assembly which is indicated generally 
at 49. The retainer assembly includes arcuate 
arms 50, which are resilient and of bowed shape 
and which have their mid-portions engageable 
with the wall of a well casing for releasably re 
taining the entire device at a desired level within 
said well casing. The retainer assembly also in 
cludes collars 5 and 52 which engage the cor 
responding free ends of the arms 50. Rigidly 
mounted in the collar 52 and extending slidably 
through the collar 5 is a plunger 53, said plunger 
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having a threaded portion 54 near its upper end, 
which threaded portion is normally screwed into 
an internally threaded opening 55 in the lower 
end of the plug 42. The plunger 53 terminates 
at its upper end in a hardened head 56 which 
is engageable, under certain conditions, with the 
arcuate surface of the anchoring element 47 
for shifting said anchoring element outwardly 
whereby the serrated surface 48 thereof will en 
gage the Wall of the Well casing and anchor the 
device in place at a desired level within said well 
casing. 
The operation of my improved fluid well-per 

forator will now be set forth. The device is first 
placed in a well casing to be perforated and is 
moved downwardly by means of the operating 
stem 5. The locking collar 8 will engage the 
upper Surface of the cylinder head 9, during 
movement of the device downwardly within the 
well casing toward operative position, for pre 
Venting premature actuation of the perforator 
knife. The arms 50 of the retainer assembly 49 
will frictionally engage the wall of the well cas 
ing So that, as soon as downward movement of 
the stem 5 is stopped, the device will be held 
against further downward movement. After the 
device has been moved to a level at which a per 
foration is to be made, and it is desired to anchor 
the device at said level, the stem is rotated. If 
necessary, Said stem is raised slightly for assur 
ing that the tongues 2 will engage in the slots 
4. Inasmuch as said tongues are engaged in 
the slots when the stem is rotated, the entire 
cylinder will be rotated. However, the retainer 
assembly will be held against rotation by fric 
tional engagement of the arms 50 with the wall 
of the well casing as the cylinder is rotated. 
Therefore, the threaded portion 54 is unscrewed 
from the threads 55 for releasing the plunger 53. 
The stem f5 is then released for permitting the 
cylinder to shift downwardly slightly against the 
retainer assembly. The weight of the downward 
shifting cylinder will urge the plunger or stem 
53 upwardly for engaging the hardened head 56 
with the curved surface of the anchoring ele 
ment. When this takes place, the anchoringele 
ment will be shifted outwardly so that its ser 
rated face will be engaged with the wall of the 
Well casing. Thus, the device will be anchored 
against further downward movement and is in 
position for a perforating operation. 
In Order to effect the perforating operation, 

it is first necessary to disengage the locking col 
lar f8 from the stem 5. To accomplish this, the 
stem 5 is lowered until the tongues 9 engage 
in the slots 2. The collar 8 will thus be locked 
On the cylinder head. The stem is then rotated 
for disengaging the threaded portion 7 thereof 
from the collar, when said stem will be released 
and will be allowed to move downwardly within 
the upper Section 2 of the cylinder. Downward 
movement of the stem will, of course, impart like 
movement to the plunger head 20 and to the 
plunger 24. It should be understood that a suit 
able amount of liquid will always be retained 
Within the operating cylinder so that, when the 
plunger is shifted downwardly, the column of 
liquid within the operating cylinder will be 
shifted downwardly and against the piston 33. 
The piston 33 will be forced downwardly within 
the Section 3 of the cylinder and against the 
tension of the spring 33. Downward movement 
of the piston will shift the stem and the mount 
ing element downwardly with the result that the 
perforator knife 39 will be shifted downwardly 



and outwardly, by means of the cam 43, to en 
gage the point 40 with the wall of the well cas 
ing with the result that an elongated slot will be 
punched in said wall. 

After the plunger 24 has been raised, the 
spring 33 will urge the piston 33 upWardly for 
withdrawing the knife to retracted position. In 
view of the fact that I have provided the vents 
8and 8a, circulation of fluid between the cylinder 
and the wall of the well casing, and within the 
cylinders and 7, will take place and upward 
movement of the piston will not be retarded. 
Moreover, said vents permit unretarded move 
ment of the plunger 24 and the plunger head 
20. However, it is desired to call attention to 
the fact that the vents 8 are arranged near the 
upper end of the cylinder 7 so that there will be 
no interference with the proper operation of the 
plunger 24 when moving downwardly in said cyl 
inder T. 
When it is desired to remove the device from 

a well casing after a perforating Operation, it is 
only necessary to raise the cylinder upwardly, 
when the threaded portion 54 will again be en 
gaged with the threaded opening 56. The cylin 
der is then rotated, by means of the stem 5, 
the plunger head 20 and the cylinder head 9, for 
locking the plunger 53 in its lowermost position 
and releasing the anchoring element 47 from the 
wall of the well casing. 

In Figure 3 I have shown a slightly modified 
operating cylinder construction. In this view the 
numeral 60 indicates an operating cylinder which 
functions for the same purpose as the cylinder 
in the preferred embodiment of the invention. 
The cylinder 60 is provided with an enlarged up 
per end 6 which is formed with an internally 
threaded portion 62. Placed in the enlarged up 
per end portion 6 f is packing 63 and retaining 
Said packing in place is a packing gland 64. Slid 
able though the packing gland and into the cyl 
inder 60 is a plunger 65 Which serves the same 
purpose as the plunger 24. In order to Went 
the plunger 65, when it approaches the upper 
limit of its travel, I provide a bore 66 which ex 
tends axially of the plunger and which communi 
cates between the lower end of the plunger and a 
point along the Wall of said plunger in Spaced 
relation to the lower end of Said plunger. This 
bore will serve the same purpose as the vents 8 
and the plunger and cylinder will, as Stated, op 
erate in a manner identical with that of the pre 
ferred embodiment of the invention. 

In Figure 4 I have shown still another embodi 
ment of the invention. In this embodiment the 
numeral 67 indicates an operating cylinder which 
serves the same purpose as the cylinder 7. The 
cylinder 67 is formed with an enlarged upper end 
68 which is formed with an internally threaded 
portion 69. Carried in the portion 68 is packing 
70 and retaining said packing in place is a gland 
lf. Slidable through the gland is a plunger 72 
which serves the same purpose as the plunger 24. 
However, in order to vent the cylinder 67, I pro 
vide a reduced lower end portion 73 for the 
plunger 72. In operation, when the plunger T2 
approaches the upper limit of its travel, the re 
duced portion will be disposed within the gland 
T. Liquid will be permitted to pass between the 
reduced portion and the gland and thus escape 
into the cylinder . The cylinder 67 is thus 
vented. 

It is desired to call attention to the fact that 
the spring 33a will maintain the liquid at proper 
level within the cylinder 7 so that the device will 
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3 
be ready to operate immediately upon release of 
the operating stem 5 from the collar 8. 

It is also desired to direct attention to the fact 
that the amount of penetration of the knife may 
be controlled by movement of the plunger 24. In 
other words, the farther downwardly the plunger 
is moved within the cylinder 7 the greater the 
amount of penetration of the knife 39 in the wall 
of the well casing. As has been pointed out 
hereinbefore, the cam 43º, With the arcuate sur 
face 43c thereon will operate to direct the knife 
39 outwardly at all times. 
Attention is also directed to the fact that, as 

that the cylinder is relatively small, but a small 
column of liquid will be needed to shift the piston 
33. The advantage for this construction is two 
fold, i. e., practically no weight is caused to bear 
against the knife 39 when said plunger is in 
inoperative position. Therefore, the knife will 
be retained in proper position at all times. In 
addition, in view of the small column of liquid, 
but a relatively small amount of pressure will 
be required to actuate the piston 33. 

Figure 5 discloses modified safety means for 
preventing premature actuation of the perforator 
knife and for placing the device in operative 
condition. The numeral 75 indicates the upper 
end of a cylinder identical with the cylindel' . 
Closing the cylinder 75 at its upper end is a 
cylinder head 76 and extending into the cylinder 
head is a hollow operating stem 77. The oper 
ating stem is connected with a plunger head 78 
similar to the plunger head 20. Formed in the 
side of the operating stem 77 near its lower end 
is a slot 79 and pivotally mounted in the slot, 
by means of a pin 89, is a latch 8 f, said latch 
having arms 82 and 83. The arm 82 is engage 
able in a notch 84 which is formed in f he head 
76, for holding the operating stem in inoperative 
position. The arm 83 of the latch 8 is formed 
With a curved outer surface which is, when the 
latch is in latched position, disposed obliquely 
with respect to the longth of the stonn. Movably 
mounted in the stem is a go-devil 85. When it 
is desired to release the alm 82 of the latch 8 
from the notch 84, the ?o-devil is allowed to 
plunge down Wardly through the operating stem 
7. The go-devil will strike the curved surface 
of the leg 83 of the latch with the result that 
said latch will be swung about the pivot 80 for 
disengaging the end of the leg 82 from the notch. 
The stem 77 Will thus be pomitted to slide 
through the head 76. The go-devil will continu 
ally bear against the latch and prevent said latch 
from accidentally engaging in the notch 84 when 
the device is in use. Of course, when it is desired 
again to return the device to inoperative condi 
tion, the go-devil is withdrawn upwardly through 
the stem. After this has been done and tha stem 
has been raised so that the plunger head is in 
its uppermost position, the aim 82 of the lath 
Will tilt outwardly into engagement with the 
notch 84, for retaining the device in inciperative 
position. 

It is believed that furthar description of my 
invention is unnecessary. 

Having thus described the invention, what is 
claimed as new is: 

1. A fluid well-perforator including a cylinder, 
a cylinder head closing the cylinder at its upper 
end, a stem slidable through the cylinder head, a 
plunger head on the stem within the cylinder, a 
perforator knife in the cylinder, and fluid oper 
ated means between the perforator knife and the 
plunger head and operable upon downward move 

  



4. 
ment of the stem for projecting the perforator 
knife to perforate a casing wall, said fluid oper 
ated means including an enclosed operating cylin 
der fixed to the first mentioned cylinder and a 
plunger in the Operating cylinder, said plunger 
being connected with the stem. 

2. A fluid well-perforator including a cylinder, 
a cylinder head closing the cylinder at its upper 
end, a stem slidable through the cylinder head, 
a plunger head on the stem within the cylinder, 
a perforator knife in the cylinder, fluid operated 
means between the perforator' knife and the 
plunger head and operable upon downward move 
ment of the stem for projecting the perforator 
knife to perforate a casing Wall, and means dis 
placeably mounted on the stem for positively 
locking the stem against premature downward 
shifting movement of said stem and plunger 
head. 

3. A fluid well-perforator including a relatively 
large cylinder, a cylinder head closing the cylin 
der at its upper end, an operating stem having 
its lowel end extending through the cylinder 
head, a plunger head within the cylindel' and 
connected with the lower end of the operating 
stem, a relatively small enclosed operating cylin 
der fixed to the first mentioned cylinder, a 
plunger slidable in said operating cylinder and 
having its upper end connected with the plunger 
head, a perforator knife, a piston slidable in the 
first-mentioned cylinder beneath the operating 
cylinder, and means operatively connecting the 
piston with the perforator knife, said plunger 
being slidable within the operating cylinder upon 
downward movement of the operating stem and 
plunger head for shifting fluid against the piston 
whereby said piston will be shifted downwardly 
for projecting the perforator knife to engage a 
Wall of a well Casing for pel'?ol'ating the Same. 

4. A fluid well-perforator including a cylinder, 
a cylinder head closing the cylinder at its upper 
end, said cylinder head having an upper end por 
tion formed with a slot and a lower end portion 
also formed with a slot, an operating stem having 
a threaded portion at its lower end and another 
threaded portion near its lower end, a locking 
collar screwed on said second-mentioned threaded 
portion and having a tongue, a plunger head 
within the cylinder and screw on the first-men 
tioned threaded portion, Said plunger head hav 
ing a tongue, and means pivotally mounted with 
in the cylinder and operable upon downward 
movement of the operating stem for perforating 
the wall of a Well casing, said locking collar being 
engageable with the cylinder head for preventing 
premature operation of said last-mentioned 
means and the tongue of Said plunger head en 
gaging the slot in the lower end of Said cylinder 
head fol' rigidly connecting the operating stem 
and cylinder to turn as a unit, said tongue on the 
locking collar engaging in the slot in the upper 
end of the cylinder head for locking the slot 
against rotation with the stem whereby, when 
said stem is rotated, said stem will be freed from 
the locking collar for downward movement with 
in the cylinder for displacing the tongue on the 
plunger head from the slot in the lower end of 
the cylinder head and permitting operation of 
said last-mentioned means. 

5. A fluid well-perforator including a cylinder, 
a perforator knife pivotally mcunted in the cylin 
der for projection therefrom, an Operating Stem 
having its lower end slidable in the cylinder, an 
enclosed operating cylinder fixed to the first 
mentioned cylinder above the perforator knife, 
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a plunger in the operating cylinder and connected 
with the operating stem, and fluid operated 
means within the first-mentioned cylinder and 
operable upon movement of the operating stem 
for projecting the perforator knife to perforate 
the wall of a well casing. 

6. In a fluid well-perforator, a pivotally 
mounted perforator knife having a fixed center 
movement, fluid operated means for shifting the 
knife about its pivot, and a pivotally mounted 
cam disposed beneath the knife and slidably en 
gageable thereWith for directing the point of said 
knife outwardly to engage the wall of a well 
casing. 

7. In a fluid well-perforator as recited in 
claim 6 wherein the free end of said cam has an 
arcuate face for slidable engagement with an ar 
Cuate Surface of the perforator knife, 

8. In a fluid well-perforator as recited in 
claim 6 wherein said cam has an arcuate face 
for engagement with an arcuate surface of the 
perforator knife, and means mounting the cam 
beneath said perforator knife for pivotal move 
ment about a fiXed center. 

9. A fluid well-perforator including a cylinder, 
a cylinder head closing the cylinder at one end, 
an operating stem having its lower end slidable 
through the cylinder head, a plunger head on the 
stem, a perforator knife within the cylinder and 
pivotally mounted for projection from the cylin 
der, fluid operated means connected between the 
plunger head and the perforator knife and being 
Operable upon downward movement of the 
plunger head and stem for shifting the plunger 
knife, said fluid operated means including an en 
closed operating cylinder fixed in the first men 
tioned cylinder, and a plunger connected with the 
plunger head, and means in the first-mentioned 
Cylinder and engageable With the knife for direct 
ing Said knife outwardly to perforate the wall 
of a well casing. 

10. A hydraulic perforator including a cylin 
der, a cylinder head closing the cylinder at its 
upper end, a perforator knife pivotally mounted 
in the cylinder for projection therefrom, an oper 
ating stem having a portion thereof slidable 
through the cylinder head, a plunger head on 
the operating stem within the cylinder, fluid op 
erated means connected between the plunger 
head and the perforator knife and operable upon 
downward movement of the stem for projecting 
the perforator knife to engage and perforate the 
wall of a well casing, means locking the stem, 
plunger head and cylinder to turn as a unit, and 
means on the operating stem for preventing pre 
mature shifting movement of the operating stem 
and consequent actuation of the perforator knife, 
said means being displaceable by rotation of the 
Stem for freeing the shaft and said penultimate 
mentioned means for permitting displacement of 
the stem and plunger head from the cylinder. 

11. A fluid well-perforator including a cylin 
der, a stem Supporting the cylinder within a well 
casing, means carried by the cylinder and fric 
tionally engaging the wall of the well casing for 
retaining the cylinder at a desired level within 
the well casing, and anchoring means carried by 
the cylinder and operated by said friction means 
for anchoring the cylinder in the casing at said 
desired level, said cylinder being movable with 
respect to the friction means to permit resetting 
thereof at another desired level in the well casing. 

12. A fluid well-perforator including a cylin 
der, perforating means carried by the cylinder, a 
plug closing the cylinder at its lower end, means 



Operatively connected with the plug and fric 
tionally engageable with the wall of a well casing 
for releasably retaining the cylinder in a set posi 
tion in the well casing, anchoring means carried 
within the plug and shiftable by said friction 
means upon rotation of the cylinder for engage 
ment With the wall of the well casing for anchor 
ing the device in set position in the well casing. 

13. A fluid well-perforator including a cylin 
der, perforating means carried by the cylin 
der, a plug closing the cylinder at its lower end, 
an anchoring element pivotally mounted within 
the plug and projecting from one side thereof, 
and a retainer assembly carried by the plug and 
having arms frictionally engageable with the wall 
of a Well casing for releasably retaining the device 
at a desired level within the well casing, said re 
tainer assembly having a stem screwed into the 
lower end of the plug and being releasable upon 
rotation of the cylinder and movable upwardly 
for engagement with the anchoring element for 
urging Said anchoring element into engagement 
with the wall of the well casing for anchoring the 
device against displacement at the desired level 
within the well casing. ? 

14. A fluid well-perforator including a cylin 
der having sections, a cylinder head closing the 
cylinder at its upper end, a coupling element 
connecting the sections of the cylinder, an oper 
ating cylinder carried by the coupling element, 
a stem having a portion slidable through the 
cylinder head, a plunger head connected with 
the stem within the cylinder and above the oper 
ating cylinder, a plunger carried by the plunger 
head and slidable in the operating cylinder, 
means formed in the first-mentioned cylinder for 
permitting, circulation of liquid therethrough, 
said cylinder having a slot formed therein be 
neath the coupling element, a perforator knife, 
means pivotally mounting the perforator knife 
for projection through the slot for engagement 
with the Wall of a well casing, a piston slidable 
in the cylinder beneath the operating cylinder, 
fluid in the operating cylinder above the piston, 
and means connecting said piston with said last 
mentioned means, said piston being movable 
within the cylinder by pressure of the fluid in the 
operating cylinder and above the piston for shift 
ing Said mentioned means and knife upon down 
Ward movement of the plunger within the operat 
ing cylinder, said plunger being shiftable down 
Wardly by downward movement of the stem and 
plunger head. 

15. A fluid well-perforator including a cylinder 
comprising upper and lower sections, a coupling 
element connecting the sections, an operating 
cylinder rarried by the coupling element and pro 
jecting into the upper section, a plunger slidable 
in the operating cylinder, a piston slidable in the 
lower section, a perforator knife pivotally and 
slidably mounted within the lower section, means 
operatively connecting the knife with the piston, 
said piston being movable downwardly by pres 
Sure of fluid in the operating cylinder upon down 
Ward movement of the plunger, and means in the 
lower Section for directing the perforator knife 
outwardly to perforate the wall of a well casing 
upon downward movement of the piston. 

16. A fluid well-perforator including a cylinder 
Comprising upper and lower Sections, a coupling 
element connecting the sections, an operating 
cylinder carried by the coupling element, a 
plunger slidably mounted in the operating cylin 
der, a piston slidably mounted in the lower Sec 
tion beneath the operating cylinder, a stem con 
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nected with the piston, a mounting element con 
nected with the stem, a perforator knife pivotally 
connected with the mounting element, and 
means pivotally mounted in the lower section and 
engageable With the knife for guiding said knife 
to project outwardly to perforate a well casing 
Wall upon downward movement of the piston, 
stem and mounting element, said piston being 
shifted downwardly by pressure of fluid within 
the operating cylinder upon downward movement 
of the plunger in said operating cylinder. 

17. In a fluid Well-perforator as recited in claim 
16 wherein means is employed for shifting the 
piston upwardly upon retraction of the plunger 
for returning the perforator knife to inoperative 
position within the lower section of the first 
mentioned cylinder, said means including a bush 
ing, means anchoring the bushing to the lower 
Section of the first-mentioned cylinder, and a 
Spring Surrounding the stem and extending be 
tween the piston and said bushing. 

18. A fluid well-perforator including a cylin 
der, a relatively small operating cylinder, means 
mounting the operating cylinder within the first 
mentioned cylinder, a plunger in the operating 
Cylinder, a piston in the first-mentioned cylinder 
below the operating Cylinder, fluid in the op 
erating cylinder and above the piston, a mounting 
element, a stem connecting the mounting element 
With the piston, said first-mentioned cylinder hav 
ing a slot, a guide pin on the mounting element 
and slidable in the slot for permitting rotation of 
the mounting element within the first-mentioned 
cylinder, a plug closing the first-mentioned cyl 
inder at its lower end, a perforator knife pivotally 
mounted on the mounting element, a cam pivot 
ally mounted on the plug and having a surface en 
gageable with a surface of the knife for guiding 
the knife outwardly through the slot for perfo 
rating a wall of a well casing upon downward 
movement of the piston in response to fluid pres 
Sure created by downward movement of the 
plunger in the operating cylinder. 

19. A fluid well-perforator including a cylinder, 
a relatively small operating cylinder, means 
mounting the operating cylinder within the first 
mentioned cylinder, a plunger in the operating 
cylinder, a piston in the first-mentioned cylin 
der below the operating cylinder, fluid in the op 
erating cylinder and above the piston, a mount 
ing element, a stem connecting the mounting ele 
ment with the piston, said first-mentioned cylin 
der having a slot, a guide pin on the mounting 
element and slidable in the slot for preventing 
l'Otation of the mounting element within the first 
mentioned cylinder, a plug closing the first-men 
tioned cylinder at its lower end, a perforator knife 
pivotally mounted on the mounting element, a 
Cam pivotally mounted on the plug and having a 
surface engageable with a surface of the knife 
for guiding the knife outwardly through the slot 
for perforating a wall of a well casing upon down 
Ward movement of the piston in response to fluid 
pressure created by downward movement of the 
plunger in the operating cylinder, and means for 
imparting movement to the plunger. 

20. A fluid well-perforator including a cylinder, 
a relatively small operating cylinder, means 
mounting the operating cylinder within the first 
mentioned cylinder, a plunger in the operating 
cylinder, a piston in the first-mentioned cylinder 
below the operating cylinder, fluid in the operat 
ing cylinder and above the piston, a mounting ele 
ment, a stem connecting the mounting element 
with the piston, said first-mentioned cylinder 
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having a slot, a guide pin on the mounting ele 
ment and slidable in the slot for permitting ro 
tation of the mounting element within the first 
mentioned cylinder, a plug closing the first-men 
tioned cylinder at its lower end, a perforator 
knife pivotally mounted on the mounting element, 
a cam pivotally mounted on the plug and having 
a surface engageable with a surface of the knife 
for guiding the knife outwardly through the slot 
for perforating a Wall of a well casing upon down 
Ward movement of the piston in response to fluid 
pressure created by downward movement of the 
plunger in the operating cylinder, means slid 
able through the first-mentioned cylinder for 
imparting movement to the plunger, and means 
for releasably retaining the device at a desired 
level in a well Casing. 

21. A fluid well-perforator including a cylinder, 
a relatively small operating cylinder, means 
mounting the operating cylinder within the first 
mentioned cylinder, a plunger in the operating 
cylinder, a piston in the first-mentioned cylinder 
below the operating cylinder, fluid in the operat 
ing cylinder and above the piston, a mounting 
element, a stem connecting the mounting element 
with the piston, said first-mentioned cylinder 
having a slot, a guide pin on the mounting ele 
ment and slidable in the slot for permitting ro 
tation of the mounting element within the first 
mentioned cylinder, a plug closing the first-men 
tioned cylinder at its lower end, a perforator 
knife pivotally mounted on the mounting element, 
a cam pivotally mounted on the plug and having 
a surface engageable With a surface of the knife 
for guiding the knife outwardly through the slot 
for perforating a Wall of a Well casing upon down 
Ward movement of the piston in response to filuid 
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pressure created by downward movement of the 
plunger in the operating cylinder, means slidable 
through the first-mentioned cylinder and engage 
able with the plunger for imparting downward 
movement to the plunger, displaceable means On 
Said last-mentioned means for preventing pre 
mature actuation of the plunger, means fric 
tionally engageable with the wall of the Well cas 
ing for anchoring the device at a desired level in 
the well casing, and means carried by the first 
mentioned cylinder and operated by said last 
mentioned means for anchoring the device at the 
desired level. Within the Well casing. 

22. In a device of the class described, an op 
erating cylinder, and a plunger slidably mounted 
in the Operating cylinder, said plunger having a 
reduced lower end portion defining a vent upon 
movement of the plunger to raised position. 

23. In a device of the class described, a cylin 
der, a plunger in the cylinder, an operating stem 
for the plunger, and displaceable means carried by 
the operating stem for retaining the plunger 
against premature shifting movement, said means 
comprising a latch pivotally mounted in the stem 
and having an arm engageable with the cylinder, 
an arm disposed within the stem, and a go-devil 
movable into engagement with the Second-men 
tioned arm for tilting the latch out of engagement 
with the cylinder and thus permitting movement 
of the stem and plunger in the cylinder. 

24. In a fluid well-perforator, an operating 
cylinder, and a plunger slidable in the operating 
cylinder, said plunger having a vent formed there 
in and communicating between the lower end 
thereof at a point along the wall of Said plunger, 
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