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Patented Nov. 7, 1939 

UNITED STATES 

2,179,316 

PATENT OFFICE 
2,179,316 

ORL, STEM FEED 

Olof B. Anderson, Marquette, Mich., assignor to 
E. J. Longyear Company, Minneapolis, Minn., 
a corporation of Delaware 

Application December 16, 1937, Serial No. 80,160 
4 Claims. 

The present invention relates to well drilling 
machines, an is particularly applicable to port 
able drills, although not limited thereto. 

It is the principal purpose of this invention to 
provide a novel drill stem feed arrangement 
whereby a frame which has a chuck that grips 
the drill stem is adapted to be rotated from a 
suitable power drive, the frame being so mounted 
that it can be coupled to the drill stem and 
driven through a greater length of stroke than 
has heretofore been considered practical. 
More particularly, it is the purpose of the pres 

ent-invention to provide in a drill of the char 
acter described a Supporting and guide frame 
having means whereby a drill chuck can be lifted 
With its driving mechanism by means of a power 
lift such as a hydraulic lift a distance Which is 
substantially double the stroke of the lifting pis 
ton. The invention contemplates the inclusion 
of a driving mechanism for rotating the chuck at 
any level. 
The features and advantages of the invention 

will be apparent as the description proceeds in 
connection with the accompanying drawings, 
wherein a preferred form of the invention is 
shown. It is to be understood, however, that the 
drawings and description are illustrative Only, 
and that they should not be taken as limiting the 
invention except insofar as it is limited by the 
claims. 

In the drawings: 
Fig. 1 is a view in side elevation of a Well 

drilling machine embodying the present inven 
tion. 

Fig. 2 is a view taken at right angles to Fig. 1, 
showing the machine in front elevation with the 
drill stern removed. 

Fig. 3 is a sectiofall view taken on the line 
3-3 of Fig. 2. 

Fig. 4 is a sectional view taker on the line 
4-4 of Fig. 2. 

Fig. 5 is a sectional view taken on the line 
5-5 of Fig. 4. 

Fig. 6 is a sectional view taken on the line 6-6 
of Fig. 2. 

Fig. 7 is an enlarged fragmentary section taker 
on the line - of Fig. 2. 

Fig. 8 is a view similar to Fig. 6 showing a 
modified form of the invention, and 

Fig. 9 is a sectional view taken on the line 9-49 
of Fig. 8. 

Referring now to the drawings, in Fig. 1 the 
well drilling machine is shown as mounted upon . 
a truck O which has an engine i? that furnishes 
power for the drill. The truck has a framework 

(CI. 255-22) 
consisting of uprights 2 and braces 3 for 
mounting the drill frame upon the truck. The 
drill framework itself comprises a base f4 having 
four posts 5, 6, 7 and 8 fixed therein and pro 
jecting upwardly to a top frame 9 upon which 
a pair of standards 20 and 2 provide bearings for 
a shaft 22 upon which a pulley 23 is mounted. 
The posts 5, 6, ? and 8 may be hollow pipes. 
as shown by Fig. 3. The framework made up of 
the base 4 and the top 9 and the posts 5, 6, 

and 8 is pivoted by means of a bracket. 24 
upon a bearing 25 which is carried by the up 
rights 2 and the braces 3 so that the entire 
framework may be folded down over the truck, 
as will be readily understood. For further brac 
ing of the drill framework brackets 26 may be 
mounted upon the posts 5 and 7 and connected 
by a shaft 2 to which a diagonal brace 28 is 
Secured. The brace 28 is slidable in a bearing 29 
supported by the body 0 of the truck and may 
be locked in place after the drill frame is raised, 
as Will be readily understood. 
The drill framework includes, in addition to 

the base d6 and the top frame 9, an upper frame 
30 which is fixed to the four vertical posts 5, 
6, 7 and 8, and a similar lower frame 3d is also 

fixed to the Vertical posts. 
mounted thereon a hydraulic cylinder 32 which 
extends up through the frame 3d and is bolted in 
place between the frame 3 ? and the base 4 by 
four bolts 33. The cylinder 32 has a piston 34 
therein (see Fig. 6). A piston rod 35 projects up 
wardly from the piston 34 and carries at its upper 
end a support 36 for two shafts 3 and 38. The 
shaft 3 has two pulleys 39 and 40 journalled 
thereon and the shaft 38 has two pulleys is and 
42 journalled thereon. 

The base é has 
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Ira front of the posts 6 and 8 two chuck frame 
guide posts 43 and 44 extend vertically from the 
base 4 to the upper frame 3. A chuck frame 35 
is vertically slidable on the posts 43 and 43. The 
frame 5 consists of lower cross frame 46 and two 
uprights 4 and 48 which are bored to receive the 
posts 63 and 4. The uprights and 48 have 
extensions 49 and 50 in the form of hollow rods. 
The extensions 49 and 56 are joined at their 
upper ends by an upper cross frame 5 which is 
recessed at 52 to allow a drill stem 53 to pass. 
The chuck frame 5 carries a housing 54 which 

includes chuck jaws 55 and 56 (see Fig. 5) and 
means whereby these jaws may be rotated, as will 
be more fully explained hereafter. 
The pulleys 40 and 4 have a pair of cables 

57 and 58 trained over them. The cables 57 and 
58 are fastened to the cross frame 46 by couplings 

45 
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2 
59 and 60. The opposite ends of the cables 57 
and 58 are fastened to the back side of the frame 
3 by suitable couplings 6 and 62, the frame 3 
being provided with a flange 63 to which the cou 
plings are secured in a suitable manner. The 
pulleys 39 and 42 have cables 64 and 65 riding 
in the grooves of the pulleys. The cables 64 and 
65 are secured to the cross frame 5 by couplings 
66 and 67. The opposite ends of the cables 64 
and 65 are secured to a croSS bar 68 by couplings 
69 and 70. Cross bar 68 is suspended from the 
frame 30 by means of a rod . 

It will be noted that a polygonal shaft 2 is 
journalled in the upper frame 30 and extends 
into a housing 73 on the base 4. This polygonal 
shaft is the drive means for rotating the drill 
stem 53. The shaft 2 has a gear 74 keyed to 
the lower end thereof and mounted between two 
bearings 75 and 76 within the housing 73. Drive 
connection is made from the power shaft (not 
shown) of the engine if to a shaft 77 which is 
provided with a suitable coupling 8 for connect 
ing it with a shaft 79 that is also journalled in 
the housing 73. The shaft 79 has a gear 80 
thereon which gear meshes with the gear 74 and 
is mounted between two bearings 8 and 82. 
The housing 56 includes a portion 83 through 

which the shaft 2 extends. Around the shaft 
72 and within the portion 83 there is a hub 84. 
The hub 84 has a round interior bore receiving 
the shaft 72, but is coupled to rotate with the 
shaft by means of a cap 85 that is fastened to a 
flange 86 on the hub 88 by suitable bolts 8. 
The hub 84 has a gear 88 fixed thereon. Suitable 
ball bearings 89 and 9) are provided within the 
housing 83 for the hub 84 and the gear 88. The 
lower end of the hub 84 is provided with a re 
duced screw threaded portion 9 on which a nut 
92 is threaded to hold the bearing 90 in place. 
The upper portion of the hub 88 has a shoulder 
at 93 which holds the inner ring of the upper 
bearing 89 in place. The gear 88 meshes with 
a gear 94 that encircles the drill stem 53 and is 
fixed to a hub 95 in the housing 54. The hub 95 
supports a housing 96 for the chuck jaws 55 and 
56. The chuck jaw 56 is shown as a stationary 
jaw which is secured to the hub 95 by bolts 97 
which also secure the chuck housing 96 in place. 
The chuck jaw, 55 is adjustable within the hous 
ing 96 to cause it to grip the drill stem 53. A set 
Screw 98 in the housing 96 is used for adjusting 
the jaw 55. The hub 95 and the gear 98 are 
rotatably mounted in the housing 54 by upper 
and lower ball bearings 99 and it. A nut it 
is screw threaded onto the hub 95 to hold the 
bearings in position thereon. The hub 95 is hol 

... low and within the interior of the hub there is a 
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cone-shaped guide block 02 which guides a drill 
stem 53 between the chuck jaws 55 and 56. 
The housing 54 is, of course, Secured to the 

cross frame 46, the portion 83 thereof being off 
set as shown best by Fig. 4, So as to be vertically 
aligned with the shaft 2. It is evident, there 
fore, that the shaft 72 can drive the drill stem 
53 by means of the gears 88 and 94 at any level 
between the upper and lower limits of the shaft 
72. In the operation of the drilling machine, the 
entire frame 45 is raised by turning a power 
fluid into the cylinder 32 below the piston. 34. 
The power fluid may be obtained from a pump 
driven by the engine and is fed to a four-way 
valve 64 (see Fig. 6) through a pipe 105. This 
valve directs the power fluid to a pipe f (6 to ele 
vate piston 34. When the piston 34 is to be low 
ered, the valve 104 is turned to a position where 

2,179,316 
it connects the pump to a pipe O that leads to 
the cylinder 32 above piston 34. When the valve 
is in this position it connects the pipe 06 with 
a discharge pipe 108 that leads to a reservoir 
tank carried by the truck O. The details of the 
control equipment for supplying and withdraw 
ing the motive fluid from the cylinder 32 are, 
however, not in themselves novel and may be of 
any suitable construction. Therefore, the pump, 
the reservoir tank and the details of the valve 
04 have not been added to the drawings. 
When the piston 34 is raised, the rod 35 lifts 

the pulleys 39, 40, 4 and 42, and this in turn 
causes the cables 57 and 58 to lift the frame 
45, and with it the entire chuck rotating mecha 
nism included in the housing 54, a distance which 
is equal to twice the distance that the pulleys are 
raised. The cables 64 and 65, owing to their 
coupling with the frame 5 and the cross bar 68, 
also remain tight around their respective pulleys. 
It this manner the frame 45 can be raised from 
the position shown in Figs. 1 and 2. The drill 
stem 53, which has been lowered through the 
chuck jaws 55 and 56, is secured by the jaws 55 
and 56 so as to be rotated when the power is 
applied to the shaft, 72. r 
In order to hold the drill stem 53 while the 

chuck jaws 55 and 56 are released and raised, the 
base A is provided with a cone-shaped opening 
09 through which the drill stem extends. Two 
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half-round manually removable jaws 0 and f . 
are dropped into the cone-shaped opening 09 
so as to grip the drill stem and hold it in place. 
After the drill stem has started and the first 
length of stem is down. So that the chuck jaWS 
are just above the frame 4, the drill stem is 
held in place by the half-round jaws O and , 
and a new length of drill stem is then threaded 
through the jaws 55 and 56 from above and 
coupled to the first length of drill stem by a 
suitable coupling such as is shown at 2 in Fig. 7. 
The piston rod 35 can then be raised to bring 
the chuck jaws 55 and 56 to their uppermost 
position where they are clamped upon the drill 
stem 53 and the rotation of the drill may then be 
continued until it is necessary to connect on a 
new length of drill stem. 
In FigS. 8 and 9 there is shown a slightly modi 

fied form of mechanism for raising the drill chuck 
frame. In this form of the invention, the Sup 
port 36, instead of having the pulleys thereon, 
has two gears 3 and 4 journalled thereon. 
These gears mesh at the back With two stationary 
racks 5 and 6 which are secured to the back 
posts 5' and ' in spaced relation thereto. 
Similarly at the front, the gears 3 and 4 
mesh. With the vertically movable racks and 
8 which are fixed to the cross frame 45' that 

carries the drill chucks. The vertically movable 
racks f and 8 are slidable through suitable 
guide openings in the upper frame 30', as shown 
at 9 in Fig. 8. 
Outside of the gears 3 and 4 suitable plates 
2G and 2 are fixed to the ends of shafts 37 
and 38 that project from the support 36. These 
plates 20 and 2 carry guide members 22 which 
are interposed between the frame posts and the 
racks. 
The operation of the modification is substan 

tially identical with that of the preferred form of 
the invention. It will be readily understood that 
by lifting the piston rod 35 the gears 3 and 4 
will be caused to rotate by the stationary racks 
5 and f6. This, in turn, will cause the movable 

racks 7 and 8 which carry the frame 45’ to 
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be lifted twice as fast as the piston rod 35 is lifted. 
From the above description it is believed that 

the construction and operation of this device 
Will be i'eadily apparent to those skilled in this 
art. Having described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. In a Well drilling machine, a framework com 
prising a base, a top frame and ari intermediate 
frame, frame posts extending vertically between 
said base and said top frame and fixed to the 
frames and base to provide a rigid framework, 
guide posts extending between the base and the 
top frame and secured thereto, a drill chuck 
frame having a chuck at the botton thereof and 
having guides extending upwardly from the lower 
end of the chuck frame for receiving said guide 
posts, said frame having a portion extending 
above the intermediate frame when the chuck 
frame is in its lowermost position, a cable se 
cured to the lower end of Said chuck frame and 
projecting upwardly therefrom, a lifting mem 
ber mounted in said framework and movable be 
tween the intermediate frame and the top frame, 
Said cable extending over said lifting member and 
being anchored to said framework, a second cable 
having one end anchored to the framework ad 
jacent the top thereof and the other end secured 
to the upper end of said portion of the chuck 
frame, said second cable extending beneath said 
lifting member, and means for raising and lower 
ing said lifting member. 

2. In a well drilling machine, a framework 
comprising a base, a top frame and frame posts 
extending between said base and frame and fixed 
thereto to provide a rigid framework, guide posts 
at One side of said framework extending between 
the base and the top frame and secured thereto, 
a lifting member mounted on said base, said lift 
ing member comprising a cylinder, a piston 
therein projecting from said cylinder and cable 
sheaves mounted on said piston, a drill chuck 
frame having a chuck at the bottom thereof and 
having guides receiving said guide posts, said 
frame having a portion extending above Said 
cable sheaves, a cable secured to the lower end 
of said chuck frame and extending over one of 
said sheaves, said cable being anchored to the 
framework, a second cable having One end an 
chored to the framework adjacent the top there 
of and the other end Secured to the upper end 
of said portion of the chuck frame, said second 
cable extending beneath the other of Said 
sheaves, and means for supplying fluid to Said 
cylinder to raise and lower said piston. 

3 
3. In a well drilling machine, a framework 

comprising a base, a top frame and frame posts 
extending between said base and frame and fixed 
thereto to provide a rigid framework, guide posts 
at One side of Said framework extending between 
the base and the top frame and secured thereto, 
a lifting member mounted on said base, said lift 
ing member comprising a cylinder, a piston there 
in projecting from said cylinder and cable 
sheaves mounted on said piston, a drill chuck 
frame having a chuck at the bottom thereof and 
having guides receiving said guide posts, said 
frame having a portion extending above said 
cable sheaves, a cable secured to the lower end 
of Said chuck frame and extending over one of 
Said sheaves, said cable being anchored to the 
framework, a second cable having one end 
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anchored to the framework adjacent the top 
thereof and the other end secured to the upper 
end of said portion of the chuck frame, said 20 
Second cable extending beneath the other of said 
sheaves, means for supplying fluid to said cylin 
der to raise and lower said piston, a polygonal 
shaft mounted in said framework, means on said 
base for connecting said shaft to a source of 
power to rotate the Sarne, and means for rotat 
ing said chuck vertically slidable upon said shaft. 

4. In a well drilling machine, a framework 
comprising a base, a top frame and frame posts 
extending between said base and frame and fixed 
thereto to provide a rigid framework, guide posts 
at One side of said framework extending between 
the base and the top frame and secured thereto, 
a lifting member mounted on said base, said lift 
ing member comprising a cylinder, a piston there 
in projecting from said cylinder and cable sheaves 
mounted on said piston, a drill chuck frame 
having a chuck at the bottom thereof and hav 
ing guides receiving said guide posts, said frame 
having a portion extending above said cable 
sheaves, a cable secured to the lower end of said 
chuck frame and extending over one of said 
sheaves, said cable being anchored to the frame 
work, a second cable having one end anchored to 
the framework adjacent the top thereof and the 
other end secured to the upper end of said por 
tion of the chuck frame, said Second cable ex 
tending beneath the other of said sheaves, means 
for supplying fluid to said cylinder to raise and 
lower said piston, a drive shaft journalled in 
said framework and extending parallel to said 
guide posts, and means carried by said chuck 
frame for drivingly connecting said chuck to said 
shaft in all positions of the chuck frame. 
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