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(57) ABSTRACT 

Apparatus for drilling wells including a magazine 
swingably mounted on a mast for moving a section of 
drill pipe into alignment with a string of drill pipes 
having a cutter at the lower end. The magazine con 
tains a plurality of drill pipe sections and includes 
mechanism for maintaining the drill pipes in the maga 
zine as well as mechanism for rotating the magazine So 
that a drill pipe section can be removed from or added 
to the magazine. 

9 Claims, 12 Drawing Figures 
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3,913,753 
1. 

DRILL PIPE HANDLING AND STORAGE DEVICE 

BACKGROUND OF THE INVENTION 
... Field of the Invention 

This invention relates generally to boring holes into 
the earth and relates particularly to apparatus for sup 
plying and removing sections of drill pipe to or from a 
drill string. 

2. Description of the Prior Art 
Heretofore many efforts have been made to provide 

apparatus for boring holes into the earth and such ap 
paratus has included an upright mast with a drill table 
at the lower end and a rotary drive mechanism recipro 
cably mounted for movement in a generally vertical di 
rection. Normally a cutter head or drill bit is mounted 
on the lower end of a drill pipe which extends upwardly 
through a guide in the drill table and the upper end of 
such pipe is connected to the rotary drive member to 
rotate the drill pipe and the cutter head. Simulta 
neously the cutter head is moved downwardly to pene 
trate the earth. When most of the drill pipe has pene 
trated the earth, the rotary drive member is discon 
nected from the upper end of the drill pipe and raised 
to an elevated position so that another section of drill 
pipe can be attached to the rotary drive member and 
thereafter connected to the drill pipe already in the 
ground to form a drill string which is rotated by the ro 
tary drive member to cause continued penetration of 
the earth by the cutter head. This process continues 
until a desired depth has been reached at which time 
the process is reversed to remove the drill string from 
the hole. 

In the past many efforts have been made to provide 
racks and magazines located on or adjacent to the drill 
mast to provide a convenient storage and handling 
mechanism for a plurality of drill pipe sections. In these 
prior structures many mechanisms have been suggested 
for holding the drill pipe sections on the rack or maga 
zine until such time as it is desired to release one of the 
sections so that such section can be added to the drill 
string. Some examples of prior art structures are the 
U.S. Pat. Nos. to Thornburg 2,869,826 and 2,972,388; 
Leven 3,025,918; Gyongyosis 3,157,286 and 
3,493,061; and Klem 3,185,310. 

SUMMARY OF THE INVENTION 

The present invention is embodied in a drill pipe 
magazine swingably mounted on the mast of a drill rig 
and movable from a retracted position to a position 
where one of the drill pipe sections carried by the mag 
azine is substantially in alignment with the drill string 
along the vertical axis of the bore hole. Apparatus is 
provided for rotating the magazine one step at a time 
in either direction so that any desired drill pipe may be 
positioned along the axis of the bore hole. The maga 
zine includes apparatus adjacent the bottom for receiv 
ing one end of the drill pipe sections while preventing 
rotation in either direction so that the rotary driving 
head can be either connected to or disconnected from 
a selected drill pipe section. Also apparatus is provided 
for positively engaging the upper portions of the drill 
pipe sections to prevent removal of the sections until 
the rotary driving member is connected to or discon 
nected therefrom. 

It is an object of the invention to provide a drill pipe 
handling and storage magazine having apparatus for 
positively holding the drill pipe sections adjacent oppo 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
site ends until the rotary driving member is connected 
to or disconnected from the drill pipe section. 
Another object of the invention is to provide appara 

tus for rotating the drill pipe magazine in either direc 
tion to locate a desired drill pipe section in a position 
to be removed from the magazine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation illustrating one application 
of the invention. 
FIG. 2 is a fragmentary perspective illustrating the 

magazine per se. 
FIG. 3 is an enlarged section on the line 3-3 of FIG. 

2. 
FIG. 4 is an enlarged fragmentary section on the line 

4-4 of FIG. 3. 
FIG. 5 is a fragmentary perspective of the lower por 

tion of the magazine with portions broken away for 
clarity. 
FIG. 6 is a section on the line 6-6 of FIG. 5. 
FIG. 7 is a fragmentary perspective of one of the drill 

pipe sections. 
FIG. 8 is a fragmentary perspective of a bridle for 

loading drill pipe sections into the magazine. 
FIG. 9 is a side elevation of another embodiment of 

the magazine. 
FIG. 10 is an enlarged section on the line 10-10 of 

FIG 9, 
FIG. 11 is an enlarged section on the line 11-11 of 

FIG 9, m 

FIG. 12 is an enlarged detail section on the line 
12- 12 of FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With continued reference to the drawings, a vehicle 
10 is provided having an elongated mast 11 pivotally 
mounted thereon. The mast normally is stored in agen 
erally horizontal position while moving from place to 
place and is swung to a substantially vertical position by 
fluid cylinders 12 when the mast is to be used. In order 
to provide a stable platform for the mast 11, the vehicle 
10 may have two or more stabilizers 13 having tele 
scoping feet 14 adapted to engage the earth. The feet 
are extended and retracted in any conventional man 
ner, as by fluid cylinders, screw jacks or the like. 
A drill table 15 is provided at the base of the mast 11 

and such table includes an opening (not shown) which 
functions as a guide for a drill pipe 16 having a drill bit 
or cutter 17 attached to the lower end therof. The 
upper end of the drill pipe 16 is releasably connected 
to the bull shaft 18 of a rotary driving member 19 in 
any desired manner, as by screw threads or the like. 
The rotary driving member normally is mounted for 
generally vertical movement on a frame which is mov 
ably supported by the mast 11 so that when the rotary 
driving member is being operated such member can be 
moved vertically of the mast to cause the drill bit 17 to 
penetrate the earth and form a well or bore hole. 
The frame on which the rotary driving member is 

mounted is power raised and power lowered in any 
conventional manner, as by providing an upper chain 
20 having one end connected to the rotary driving 
member frame and extending around sprockets 21 and 
22 after which its other end is fixed to the mast 11. A 
lower chain 23 has one end secured to the rotary driv 
ing member frame and extends around sprockets 24 
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and 25 after which the other end of the chain is secured 
to the mast 11. The sprockets 22 and 25 are rotatably 
mounted on a bracket 26 fixed to one end of the piston 
rod 27 of a fluid cylinder 28 carried by the drill table 
15 or other fixed structure. Extension and retraction of 5 
the piston rod 27 causes the rotary driving member 
frame to be raised and lowered along the mast 11. The 
structure thus far described is conventional in the art 
and forms no part of the present invention. 
When the vehicle 10 has been moved to a position 

where it is desired to drill a hole into the earth and the 
mast 11 has been raised to an upright position, the ro 
tary driving member 19 is operated to rotate the drill 
pipe 16 and the drill bit 17 after which the piston rod 
27 is extended to lower the rotary driving member 
mounting frame along the mast 11 and cause the drill 
bit to penetrate the earth. At the upper end of the 
stroke of the piston rod 27, a conventional clamping 
mechanism carried by the drill table 15 engages and 
clamps the drill pipe 16 to hold such drill pipe in fixed 
position while the rotary driving member is driven in a 
reverse direction to disengage the bull shaft 18 from 
the drill pipe 16. Thereafter the piston rod 27 is re 
tracted by the fluid cylinder 28 to raise the rotary driv 
ing member frame to a position adjacent to the upper 
end of the mast 11. In this position another section of 
drill pipe is moved to a position directly below the ro 
tary driving member and is connected to the bull shaft 
18 so that the rotary driving member frame can be low 
ered until the lower end of the drill pipe section en 
gages and is connected to the upper end of the drill 
pipe 16 which is being held by the drill string. 

In order to sequentially move a plurality of drill pipe 
sections into alignment with the rotary driving member 
19 to form a drill string, a magazine 33 is provided for 
holding a plurality of drill pipe sections 34. As illus 
trated best in FIG. 7, each of the drill pipes 34 is of hol 
low generally cylindrical configuration with an inter 
nally threaded counterbore 35 at its lower end and an 
externally threaded extension 36 at its upper end. The 
threaded extension 36 and the counterbore 35 are 
complementary to each other so that a plurality of drill 
pipes can be connected together in end-to-end relation 
ship. Each drill pipe section 34 is provided with a pair 
of opposed lower flattened portions 37 extending up 
wardly from the lower end and a pair of upper flattened 
portions 38 located adjacent the upper end thereof. As 
clearly shown in FIG. 7, the upper flattened portions 38 
are oriented in a different plane from the lower flat 
tened portions 37 for a purpose which will be described 
later. 
With reference to FIG. 2, the magazine 33 normally 

is disposed in a retracted position either within the mast 
11 or exteriorly thereof and if desired two or more 
magazines could be provided to increase the number of 
drill pipe sections 34 which can be added to the drill 
string. In order to mount the magazine on a fixed struc 
ture, such as the mast 11, a pair of spaced generally par 
allel arms 39 are provided having one end welded or 
otherwise attached to the mast 11 and extending out 
wardly therefrom. The outer ends of the arms 39 are 
provided with bearings 40 for swingably supporting a 
hanger shaft 41. If desired the lower end of the hanger 
shaft 41 can be supported by a thrust bearing 42 fixed 
to the drill table 15. 

In order to rotate the hanger shaft 41, a fluid cylinder 
43 having a piston rod 44 is provided in which the butt 
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end of the cylinder 43 is pinned to a lug 45 carried by 
the mast 11 and the outer end of the piston rod 44 i. 
pinned to a lug 46 fixed to the hanger shaft 41. Th 
stroke of the piston rod 44 is arranged so that at one ex 
tremity the magazine 33 is in a fully retracted position 
and at the other extremity one of the drill pipes 34 car 

alignment with the rotary driving member 19 and the 
bore hole. . . . 
An upper support arm 50 is welded or otherwise at 

tached to the hanger shaft. 41 adjacent the upper end 
and a lower support arm 51 is welded or otherwise at 
tached to the lower portion of the hanger shaft 41 in 
spaced substantially parallel relationship with the 
upper arm 50. A bearing 52 is mounted in the outer end. 
of the upper arm 50 and in vertical alignment with a 
bearing 53 carried by the outer end of the lower arm 
51 and such bearings rotatably receive opposite ends of 
a magazine shaft 54. 
With particular reference to FIGS. 2, 5 and 6, th 

magazine 33 is adapted to be rotated in either direction 
so that one of the drill pipe sections 34 carried by the 
magazine is located substantially in vertical alignment 
with the rotary driving member 19 and with the bore, 
hole. In order to rotate the magazine, a sleeve or collar 
55 is rotatably mounted on the magazine shaft 54 adja 
cent to the lower bearing 53 and such collar is provided . . . . . . ; - 
with an outwardly extending lug 56 connected by a 
pivot 57 to a fork 58 fixed to one end of a piston rod 
59. The piston rod 59 is carried by a fluid cylinder 60. 
which is connected by a pivot 61 to one end of a 
mounting bracket. 62 the opposite end of which is 
welded or otherwise secured to the hanger shaft 41. 
The collar 55 has an enlargement 63 spaced from the 

lug 56 and through which a generally vertically dis 
posed guide opening 64 extends. A pin 65 is slidably re 
ceived within the opening 64 and such pin is adapted 
to be extended and retracted by the piston rod 66 of a 
fluid cylinder 67 mounted below the enlargement 63 of 
the collar. An index plate 68 having a plurality of open 
ings 69, which are spaced apart a predetemined dis 
tance, is fixed to the magazine shaft 54 above the collar 
55. --- 

When it is desired to rotate the magazine shaft. 54 in 
a counterclockwise direction when the apparatusis in 
the position illustrated in FIG. 5, fluid under pressure 
is introduced into the cylinder 67 to cause the piston, 
rod 66 to be extended and swing the collar 55 about the 
magazine shaft 54. Since the pin 65 connects the collar 
55 to the index plate 68, such index plate likewise will 
Swing an equal amount to partially rotate the magazine. 
shaft 54. When the magazine shaft 54 has been rotated, 
the pin 65 is retracted from the opening 69 in the index 
plate 68 after which the fluid cylinder 60 is operated in 
the reverse direction to swing the collar 55 without ro 
tating the magazine shaft. At the end of the stroke of 
the cylinder 60, the pin 65 again is extended by the 
fluid cylinder 67 and is received in the next successive 
opening of the index plate. . . . . 
When it is desired to rotate the magazine shaft in a 

clockwise direction, the pin 65 initially is retracted 
from the opening 69 of the index plate after which the 
piston rod 59 is extended to cause the collar 55 to ro 
tate about the magazine shaft so that the pin 65 is lo 
cated below the next opening in the index plate 68. 
Thereafter when the piston rod 59 is retracted within 
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the cylinder 60, the collar 55 and the index plate are 
moved in a clockwise direction. 
A seat plate 72 is mounted on the magazine shaft 54 

adjacent to but above the index plate 68. Such seat 
plate has a plurality of openings 73 with generally par 
allel side walls 74 and of a configuraion complementary 
to the lower flattened portions 37 of the drill pipe sec 
tions 34. Each of the openings 73 has a slot 75 provid 
ing communication between the opening and the pe 
riphery of the seat plate 72 for a purpose which will be 
described later. A generally cylindrical upstanding 
flange 76 is welded or otherwise attached to the upper 
surface of the seat plate 72 about each of the openings 
73. The inner periphery of each flange 76 is slightly 
larger than the diameter of the drill pipe sections 34 
and is adapted to receive and guide the lower end 
thereof. Each of the flanges 76 is provided with a slot 
77 substantially in alignment with the slots 75 in the 
seat plate 72. The major axis of each of the openings 
73 is disposed radially of the seat plate so that the drill 
pipe section must be oriented so that the lower flat 
tened portions 37 are in alignment with the side walls 
74 before the drill pipe sections can be seated. 

In order to secure the drill pipe sections within the 
magazine 33, an upper latch plate 78 is mounted on the 
magazine shaft 54 and such latch plate is spaced from 
the seat plate 72 a distance corresponding to the dis 
tance between flattened portions 37 and 38 of the drill 
pipe sections. The latch plate 78 is provided with a plu 
rality of generally C-shaped openings 79 of a size 
slightly larger than the diameter of the drill pipe sec 
tions 34. Each of the openings 79 is located about a 
center spaced inwardly from the periphery of the plate 
and has a passageway or mouth providing communica 
tion between the opening 79 and the periphery of the 
latch plate. Such passageway or mouth is wider than 
the distance between the flattened portions 38 of the 
drill pipe sections 34. Within each of the openings 79 
a latch member 80 is provided having a generally C 
shaped central portion 81 which is rotatably received 
within such openings. The latch member 80 has an 
upper flange 82 adapted to overlie the latch plate 78 
and a lower flange 83 adapted to underlie such latch 
plate. 
Each of the latch members 80 is provided with an in 

wardly extending generally U-shaped opening 84 of a 
size to receive the upper flattened portions 38 of the 
drill pipe. Each latch member is rotatably received 
within a cooperating opening 79 of the latch plate so 
that the U-shaped openings 84 can be aligned with the 
mouth of such opening to locate the latch members 80 
in an open position. 
In order to maintain the latch members in open posi 

tion, an upwardly extending stop 85 is welded or other 
wise attached to the upper surface of the latch plate 78 
and an outwardly extending lug for finger 86 is welded 
or otherwise attached to the upper flange 82 of the 
latch member. The finger 86 is located in a position 
such that when the U-shaped opening of the latch 
member and the mouth of the latch plate opening are 
in alignment the finger 83 is in abutting relationship 
with the stop 85. Preferably a plurality of resilient 
members such as springs 87 or the like are provided 
with one end of each spring being attached to the mag 
azine shaft 54 and the opposite end of such spring being 
connected to an appropriate latch 80 to urge such latch 
toward open position. 
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6 
After a drill pipe section has been inserted within the 

U-shaped opening of the latch members, such latch 
members can be rotated to close the mouth of the 
openings 79 and prevent accidental removal of the drill 
pipe section therefrom. In order to limit the amount of 
rotation of the latch members, each latch member has 
an enlargement 88 which is adapted to abut some other 
structure, such as the magazine shaft 54 or the next ad 
jacent latch member 80. 
A generally circular retainer 89 is welded or other 

wise attached to the upper support arm 50 to prevent 
longitudinal movement of the drill pipe sections within 
the magazine 33, particularly when the magazine is 
being stored in a generally horizontal position. The re 
tainer 89 has a cutout or notch 90 extending inwardly 
from one edge to permit the bull shank 18 of the rotary 
driving member to engage the threaded extension 36 of 
the drill pipe section which is disposed along the axis 
of the drill string. 
With particular reference to FIGS. 1 and 8, when it 

is desired to load or unload the magazine 33, a loading 
cable 93 is provided, which is coiled on a reversible 
motor driven reel 94, and extends upwardly through a 
guide 95 mounted on top of the mast 11 and terminates 
at a hook 96. A bridle 97 is adapted to be engaged by 
the hook 96 and such bridle includes an upper bracket 
98 having a hook-receiving opening 99 at one end of a 
downwardly extending arm 100 at the opposite end. A 
flexible cable 101 has one end connected to the upper 
bracket 98 adjacent to the opening 99 and the oppo 
site end of such cable is connected to a lower bracket 
102 having an upstanding arm 103. 
To load a drill pipe section into the magazine 33, the 

upstanding arm 103 of the lower bracket is inserted 
into the counterbore 35 of the drill pipe section after 
which the arm 100 of the upper bracket 98 is inserted 
within the extension 36 at the opposite end of the drill 
pipe section. Thereafter the hook 96 is inserted 
through the opening 99 of the upper bracket and the 
reel 94 is operated to lift the bridle 97 and the drill pipe 
section carried thereby to a position such that the lower 
end of the drill pipe section is located slightly above the 
flange 76 of the seat plate 72. In this position the drill 
pipe section is oriented so that the upper flattened por 
tions 38 are substantially in alignment with the U 
shaped opening 34 of the latch member 80 and the lo 
weer bracket 102 of the bridle 97 is substantially in 
alignment with the slots 75 and 77 of the seat 72 and 
flange 76, respectively. 
The drill pipe section carried by the bridle then is 

moved toward the magazine 33 so that the upper flat 
tened portions 38 are received within U-shaped open 
ing of the latch member 80. In this position the lower 
flattened portions 37 of the drill pipe section are out of 
alignment with the side walls 74 of the seat plate open 
ing 73 and therefore the drill pipe section must be ro 
tated until the lower flattened portions 37 and the side 
walls 74 are in alignment. The bridle 97 then is lowered 
until the drill pipe section is supported by the seat plate 
72. 

In rotating the drill pipe section to align the lower 
flattened portions thereof with the side walls 74, the 
upper portion of the drill pipe section causes the latch 
member 80 to be rotated to close the mouth of the 
openings 79 in the latch plate 78 to prevent accidental 
removal of the upper portion of the drill pipe section. 
When the drill pipe section is fully supported by the 
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seat plate 72, the loading cable 93 is extended to pro 
vide slack in the bridle cable 101 so that the lower 
bracket 102 can be removed and thereafter the reel 94 
is operated to take up the loading cable and remove the 
arm 100 of the upper bracket 98 from the upper end 
of the drill pipe section. 
With particular reference to FIGS. 9-12, another em 

bodiment of the invention is provided which accommo 
dates a greater number of drill pipe sections 34 than the 
embodiment previously described. In this embodiment 
the magazine shaft 54 has a seat plate 72 located adja 
cent to the lower end and a latch mechanism 105 
mounted in spaced relationship thereto. The seat plate 
72 includes openings 73 having generally parallel side 
walls 74 and a slot 75 as well as an upstanding flange 
76, as previously described. 
The latch mechanism 105 includes a pair of substan 

tially identical upper and lower latch plates 106 and 
107 with a bushing plate 108 sandwiched between the 
same and welded or otherwise attached thereto. Each 
of the latch plates 106 and 107 includes a plurality of 
generally C-shaped openings 109 each of which has a 
passageway or mouth 110 connecting the C-shaped 
opening to the periphery of the latch plate and provid 
ing access into the opening. As illustrated best in FIG. 
10, each of the latch plates 106 and 107 is provided 
with a pair of bumpers or stops 111 disposed on oppo 
site sides of the C-shaped opening 109 and arranged in 
a manner to engage the upper flattened portions 38 of 
the drill pipe sections 34 when the drill pipe sections 
have been rotated a predetermined amount. 
The intermediate bushing plate 108 has a plurality of 

C-shaped openings 112 which are larger in diameter 
than the C-shaped openings 109 of the latch plates and 
are generally concentric therewith. Each of the C 
shaped openings 112 rotatably receives a latch member 
113 having a gererally U-shaped opening 114 which is 
adapted to be aligned with the mouth 110 of the latch 
plate. 
The upper flattened portions 38 of a drill pipe section 

are inserted into the U-shaped opening 114 of the latch 
member 113 and thereafter the drill pipe section is ro 
tated until the upper flattened portions 38 abut the 
stops 111 to prevent further rotation of the drill sec 
tion. Rotation of the drill pipe section causes the latch 
member 113 to be rotated and at least partially close 
the mouth 110 of the latch plates 106 and 107 and pre 
vent outward movement of the upper portion of the 
drill pipe section. When the uppper flattened portions 
38 of the drill pipe section are in engagement with the 
stops 111, the lower flattened portions 37 are substan 
tially in alignment with the side walls 74 of the seat 
plate openings so that when the drill pipe section is low 
ered, the lower end of the drill pipe section is received 
within an opening 73 of the seat plate. 

It is noted that the upper flattened portions 38 have 
a vertical length greater than the distance required for 
inserting the upper flattened portions into the latch 
mechanism and lowering the drill pipe section into the 
openings 73 of the seat plate. If desired, a support ring 
115 may be welded or otherwise attached to the lower 
surface of the seat plate 72 and extend across the open 
ings 73 to support the weight of the drill pipe sections 
when such sections are seated in the seat plate 72. 

In the operation of the device, the vehicle 10 is 
driven to a drilling site and the mast 11 is raised to a 
substantially vertical position and is stabilized by the 
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8 
stabilizers 13. A drill pipe 16 having a drill bit 17 con 
nected to one end and a rotary driving member 19 con 
nected to the oppposite end is already in position so 
that when the rotary driving member is operated and 
the piston rod 27 of the fluid cylinder 28 is extended, 
the drill bit 17 penetrates the earth. This operation con 
tinues until the upper end of the drill pipe 16 is located 
just above the drill table 15. In this position the drill 
pipe is clamped and the rotary driving member 19 is is 
operated in a reverse direction to detach the bull shaft 
18 from the drill pipe 16. The piston rod 27 then is low 
ered to raise the rotary driving member 19 to a position 
adjacent the upper end of the mast 11. The fluid cylin 
der 43 is operated to cause rotation of the hanger shaft 
41 and swing the magazine 33 from a retracted position 
to an operative postion in which one of the drill pipe 
sections 34 carried by the magazine is substantially in 
alignment with the notch 90 in the retainer 89 and in 
spaced vertical alignment with the bull shaft 18 of the 
rotary driving member 19. The rotary driving member 
is lowered until the bull shaft 18 threadedly engages the 
extension 36 of the drill pipe section and the rotary 
driving member is operated to connect the bull shaft to 
the drill pipe section. During this operation the drill 
pipe section is prevented from rotating due to the lower 
flattened portions 37 being located within the opening 
73 of the seat plate. 
When the bull shaft is connected to the drill pipe sec 

tion, the rotary driving member is raised to remove the 
lower flattened portions 37 of the drill pipe section - - 
from the opening 73 in the seat plate and the drill pipe 
section is rotated substantially 90 to cause the U 
shaped opening of the latch member 80 or 113 to be 
aligned with the mouth of the C-shaped opening 79 in 
the latch plate 78 or the C-shaped openings 109 in the 
latch plates 106 and 107. The fluid cylinder 43 then is 
operated to return the magazine 33 to the retracted po 
sition, while the drill pipe section which has been con 
nected to the rotary driving member, is removed from 
the magazine. The rotary driving member 19 then is 
lowered until the counterbore 35 of the drill pipe sec 
tion engages the threaded extension of the drill pipe 16 
and is connected thereto by rotation of the driving 
member 19. Thereafter the latches holding the drill 
pipe 16 are released so that operation of the driving 
member 19 causes further penetration of the drill bit 
7. 
When the magazine 33 is returned to retracted posi 

tion, the fluid cylinder 60 is operated to cause rotation 
of the collar 55 and the index plate 68 so that another 
drill pipe section is disposed in alignment with the 
notch 90 of the retainer 89 so that when the magazine 
again is swung to an operative position, another drill 
pipe section is in position to be engaged by the rotary 
driving member 19. 
After the drill bit 17 has penetrated the earth to a de 

sired depth, it is necessary to disassemble the drill 
string and this is done by raising the rotary driving 
member until uppermost drill pipe section is located 
above the drill table 16 and the upper flattened por 
tions 38 of the next uppermost pipe section are sub 
stantially in alignment with the latches carried by the 
drill table. As the latches engage the next uppermost 
drill pipe section, the rotary driving member is oper 
ated to break connection between the two uppermost 
sections and then the rotary driving member is raised 
until the lower end of the drill pipe section carried 
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thereby is located slightly above the seat plate 72 of the 
magazine. While the drill pipe section is being held in 
this position, the magazine 33 is rotated from a re 
tracted position to an operative position and the drill 
pipe section is loaded into the magazine and lowered so 
that the lower flattened portions 37 are received within 
the opening 73 of the seat plate. Thereafter the rotary 
driving member is disconnected from the threaded ex 
tension 36 of the drill pipe section and the magazine 33 
is returned to retracted position. The rotary driving 
member 19 is lowered and connected to the next drill 
pipe section which is being held by the drill table and 
the process is repeated until the drill bit 17 is removed 
from the bore hole. 
We claim: 
1. Apparatus for handling and storing a plurality of 

drill pipe sections for use with a well drilling rig having 
an upright mast and a rotary driving member mounted 
for movement along said mast, said apparatus compris 
ing a hanger shaft swingably mounted on said mast, a 
pair of spaced support arms carried by said hanger 
shaft and extending outwardly therefrom, a magazine 
having a shaft rotatably mounted on said support arms, 
an index plate fixed to said magazine shaft, collar 
means rotatably mounted on said magazine shaft adja 
cent to said index plate, means for selectively connect 
ing said collar means to said index plate, means for par 
tially rotating said collar means to cause partial rota 
tion of said magazine shaft when said connecting means 
engages said index plate, a seat plate fixed to the lower 
portion of said magazine shaft, said seat plate having a 
plurality of non-circular openings, each of said open 
ings being of a configuration to received a non-circular 
end of a drill pipe section, latch means mounted on said 
magazine shaft in spaced relationship to said index 
plate, said latch means having a plurality of C-shaped 
openings, each of said C-shaped openings having a 
mouth communicating with the periphery of said latch 
means, a latch member rotatably associated with each 
C-shaped opening of the latch means, each latch mem 
ber having a U-shaped opening which can be selec 
tively aligned with the mouth of a C-shaped opening, 
said U-shaped opening being of a size to receive the 
upper portion of a drill pipe section, and means for 
swinging sais hanger shaft about a generally vertical 
axis to move said magazine from a retracted position to 
an operative position, whereby said magazine can be 
selectively aligned with the rotary driving member. 

2. A magazine for handling and storing at least one 
elongated drill pipe section having at least one first flat 
tened portion at the lower end and at least one second 
flattened portion spaced from said first flattened por 
tion and being out of axial alignment therewith, said 
magazine comprising a shaft, a seat plate mounted on 
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said shaft, said seat plate having an opening comple 
mentary to the lower end of said drill pipe section, latch 
means mounted on said shaft and spaced from said seat 
plate a distance substantially corresponding to the dis 
tance between the first and second flattened portions 
of the drill pipe section, said latch means having agen 
erally C-shaped opening communicating with the pe 
riphery thereof, a latch member rotatably associated 
with said C-shaped opening of said latch means, said 
latch member having a normally open slot for comple 
mentarily receiving the second flattened portion of said 
drill pipe section, whereby the second flattened portion 
of a drill pipe section is introduced into the slot of said 
latch member after which the drill pipe section and the 
latch member are rotated to close the latch member 
slot and align the first flattened portion of the drill pipe 
section with the opening of the seat plate so that the 
drill pipe section may be received therein. 

3. The structure of claim 2 including an index plate 
fixed to said shaft, collar means rotatably mounted on 
said shaft adjacent to said index plate, means for selec 
tively connecting said collar means to said index plate, 
and means for moving said collar means to cause par 
tial rotation of said magazine shaft when said collar 
means and said index plate are connected to each 
other. 

4. The structure of claim 3 in which said index plate 
includes a plurality of spaced openings, and said means 
for connecting said collar means to said index plate in 
cludes pin means selectively engageable with an open 
ing of said index plate. 

5. The structure of claim 2 including a retainer lo 
cated at the upper end of the said shaft, said retainer 
having a notch of a size to permit the drill pipe section 
to be removed from said magazine. 

6. The structure of claim 2 including stop means to 
limit rotation of the latch member in at least one direc 
tion. 

7. The sturcture of claim 6 including resilient means 
normally urging the slot of said latch member to an 
open position. 

8. The structure of claim 2 in which said latch means 
includes a latch plate, and said latch member having 
flanges overlying and underlying said latch plate to per 
mit rotation of said latch member. 

9. The structure of claim 2 in which said latch means 
includes a pair of latch plates having vertically aligned 
C-shaped openings, a bushing plate mounted between 
said latch plates, said bushing plate having a C-shaped 
opening which is larger than the C-shaped openings of 
said latch plates and is generally concentric therewith, 
and said latch member is rotatably mounted within the 
C-shaped opening of said bushing plate. 
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