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'To all whom ¿1t/may concer/n? . 
Be it known that l, GUsTAr W. Hanson, 

a citizen of the United States, residing at 
lWichita, in the county of Sedgwick and 
State of Kansas, have invented certain new 
and useful improvements in Earth-Boring 
lilach‘ines, of which the following is a speci 
iication. _ ~ 

rl‘he píésen't?invention relates to improve 
ments in earth boring machines of the ro 
tary, motor operated type, especially de 
signed for drilling oil, gas, and water wells, 
and equally adaptable for other similar 
earth boring operations. 'l‘he invention 
hereinafter set forth contemplates the pro 
duction and utilization of an apparatus or 
outfit for oil well drilling, and involves im 
provements in certain parts of this type of 
machinery in order thatv highest efficiency 
may be attained in the application of power ` 
to the rotary stem of the drilling machine. 
By the use of my improved apparatus the 
downwardV movement of the well casing and 
drill bit is accomplished conjointly with the 
digging operations of the bit', through the 
instrumentality of suitable suspending 
means 'for the motor, well casing and drill 
stem whereby the shoe at the lower end of 
the casing is maintained in its proper posi 
tion relative to the drill bit, as the drilling 
and reaming operations progress. 

'l‘he invention also provides means where 
by the connection between the motor and its 
rotated drill stem adords a safety device that 
may be broken or disconnected in the event 
of excessive resistance between the drill 
stem and its motor or power unit when cut 
ting at low depths, thus eliminating the dan 
ger of breaking the drilling tools or parts 
thereof. lìrovision is made for the with 
drawal of the rotary unit to position to per» 
mit utilization of impact devices to be used 
at the beginning of drilling operations and 
also for deep drilling in hard structures, 
whereby this latter form of cable drilling 
apparatus may be substituted for the ro 
tary drill. 
As a component element of the invention, 

for operating the drill, l utilize a self con 
tained, suspended and adjustable unit, em 
ploying a suitable power device which may 
be either an electric motor, steam engine, or 
.an internal combustion engine with proper 
connections. l 

ln the accompanying drawings l have 
illustrate-d one complete lexample of the 

physical embodiment of my invention utiliz 
ing an electric motor as the power unit, in 
which the part/s are combined and arranged 
according to one inode l’ have so far devised 
for the practical application of the princi 
ples of my invention. llt will be understood 
that changes and alterations may be made in 
the construction illustrated, within the 
scope of my appended claims, 'without de 
parting from the spirit of my invention. ` 

Figure l is a view in elevation of a rig 
or equipment ofthe standard type tower 
or derrick employed in connection with my 
oil well drilling machinery. 

Fig. 2 is a similar view, as seen from a 
point at right angles to Fig. l. 

Fig. 3 is a similar view, enlarged, show 
, ing the safety connecting device between the 
power unit and the drill head. 

Eig. 4 is a transverse sectional view at 
line 4-4 of. Fig. 3 illustrating the belt-pin 
safety device or safety connection between 
the power unit and drill head. 

Fig. 5 isa sectional detail view showing 
the relation of guide rollers of the power' 
unit movable frame to the lined frame of 
the derrick or tower on line 5-5 ll‘ig. 3. 

Fig. 6 is a detail side elevation of the 
crane portion of the outfit detached. 

Fig. 7 is an enlarged detail top lplan view 
of the clamp device of the crane of Fig. 6. 
ln the form of the invention as illustrated 

particularly in the assembly views of Figs. 
l and 2, a standard type of derrick or tower 
1 is `employed .having the >usual braces and 
cross bars, in the vertical axial center of 
which is constructed a ñXed guide frame 
comprising the spaced parallel columns 2 
and 3, preferably of irl-shape, and designed 
to form traclrways or guides for the rollers 
4, arranged in pairs, and journaled on the 
sides at' the upper and lower ends of a 
traveling or vertically movable supporting 
frame 5'. The vertically movable frame is 
preferably fashioned of channel irons, and 
the rollers are journaled in these channel 
irons or plates, and proiect therefrom to 
travel within the inner channels of the lt 
columns. Angle irons 6 may be attached to 
the guiding columns for the retention of 
the rollers within their channels. 
The movable frame 5 is held in suspen 

sion in its guiding columns through the in 
strumentality of a double block 6 and tackle 
7 , attached at its lower free end to the up 
per cross bar 8 of the movable frame, and 
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supported at its upper fixed end from theÀ 
tower at 9. A suspending or hoist cable 10 
is connected with this tackle, and passes 
over the pair of sheaves 11 and 12 at_ the 
top of the tower, and from thence is guided 
by sheaves 13, 14, 15,' 16 (Fig. 1) to the 
ldrum 17 of the hoisting apparatus. The 
frame 5 may be altered to conform to dif 
ferent forms of power units as required. 
In the movable frame is fixed the power 

unit, in this instance illustrated as an elec 
tric motor 18 rigidly attached to the mov 
able frame' and vertically disposed in order 
that its armature shaft may be utilized in 
connection with a reducing gear inclosed 
within the housing 19, located below the 
motor 18. The motor, through the reducing 
gears, is connected with the drill head 20 
of the drilling machine by means of a safety 
device indicated as a whole at 21 in Figs. 1 
and 2, and shown in detail in Fig. 4. IThis 
safety device comprises a “pin-belt” cou 
pling composed of the disk 22 fixed on the 
lower end of the shaft 23`of the reducing 
mechanism, which disk is provided with a 
series of four downwardly projecting pins 
24 co-acting with a complementary set of 
upwardly projecting pins 25 on the disk 26 
fixed on the upper end of the main rotary 
drilling shaft or spindle 27 . A flexible belt 
28, of leather or other suitable material, is 
circumferentially disposed and interposed 
between these two sets of pins tov afford a 
flexiblevconnection therebetween, and it will 
readily be apparent that the flexible belt 
forms the joint or connecting medium be 
tween the pins to transfer the rotary motion 
of the shaft 23 to the drill spindle 27. II‘he 
function of this safety device is to provide 
a comparatively weak connection in the ro 
tary moving parts which may be broken if 
the resistance of the drilling device, for any 
reason, becomes excessive, and the breaking 
of the connection at this point eliminates 
possibility of breaking the drill stem, cas 
ing or any other part of the tools or ma 
chinery. rI‘he broken parts of the safetyv 
joint may readily be replaced, with com 
paratively slight expense and minimum loss 
of time and labor when the break is above 
the surface ofthe ground. ‘ 

. In Fig. 1 the inñow of water from a cir 
culation pump is provided through the hose 
28 to the drill head 20, and the well casing 
is indicated at 29 from which the outflow of 
water is through the overflow basin 30 and 
outflow hose 31 to the settling tank _andsurnp 
by way of the trough 32 (Fig. 2). 4 
The electric _motor 18 is furnished with 

electric current through the cables 32, which 
are held in tension by means of the coun 
terweight 33 and sheave 34 utilizing the 
double sheave 35. The cables are suspended 
from the extended bracket 36 attached to the 
tower 1, through thel instrumentality of the 
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ment of the m'otor and its frame, in connec 
tion with the drilling operations. 
In some instances it is _found advisable 

to employ the impact or concussion type of 
drilling tools, and change from rotary drill 
ing to cable drilling. Therefore provision 
is made fork shifting the power unit from its 
central position> in the tower, topermit in 
stalla'tion of the reciprocating mechanism of 
the cable drilling tool, which mechanism is 
actuated from the rotary motor unit and 
the rotary movement ofthe motor is trans 
formed by suitable connections to reciprocal 
movement of the cable and drill bit. 
In Fig. 1 tWo pairs of inclined guides, in 

the form of metal H-beams 37 and 38, at 
tached tothe tower are utilized, upon which 
the movableframe and its motor unit may be 
shifted laterally to the dotted position in 
Fig. 1, and there bolted or otherwise secured 
tothe tower, for operating the cable drilling 
mechanism. In this shifted position of the 
power unit, the central portion of the tower 
is cleared of all obstructions, leaving suffi 
cient space for installation of the cable drill 
ing mechanism. The suspended power unit 
may be shifted to its lateral position by 
means of a hoist cable 39 attached at 40 to 
the upper end of the movable frame. The 
cable then passes over a sheave 4l journaled 

' on a'fixed shaft 42 in bracket 36 down to» 
the drum 43 (Fig. 2) on the main, contin 
uously revolving shaft 44, journaled in the 
frame of the'lower part of the derrick or` 
tower. The power unit and its frame are 
lifted by means of the suspending cable 10 
and its tackle with the rollers 4 traveling in 
theguide columns 2 until the frame and 
unit are in position for lateral shifting. The 

_ drum 43 on the main continuously revolving 
shaft 44 is then turned to wind cable 39, 
drawing rollers 4 through openings in these 
guide columns and the rollers are thus guid 
ed into H-beam inclined guides, along which 
the rollers travel until the unit and its frame 
reach the designated position of dotted lines 
in Fig` 1. When returning the power unit 
and its frame to central position in the-der 
rick, the cable 39 is released andthe rollers 
are permitted to run down the guides again 
bringing the suspended frame into central 
position in the tower with the rollers 4 in 
the columns 2 and 3. ° 

_ The different apparatus for suspending 
and elevating the movable frame 5 and its 
power unit; for shifting said unit to its 
new location preparatory for cable drilling 
operations and for actuating the substituted 
cablev drilling mechanism, and the means 
employed for lifting the well casing and 
drilll stem, are all actuated from'the main 
pulley 45, in Fig. 2. The pulley is fixed 
on a hub or bushing 46 and the latter is 
1005€ to revolve on the shaft 47. rlFhe _main 

tension device thus providing for move 
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shaft 44 is driven from the driving pulley 
through the pinion 48 fixed on the bushing, 
and a gear wheel 49 fixed on the main shaft 
4_4, thus' providing for a continuous rota 
tion ofthe main shaft while the apparatus 
is in operation. 
F or hoisting and suspending the movable 

frame and its power unit, the drum 17 on 
the main shaft 44 is employed, the cable 
l() passing therefrom as heretofore described 
to the top cross bar of the movable frame. 
rl‘he drum 17 and its rigid brake wheel 50 
are loose on the shaft 44 but may be caused 
to revolve therewith through the action of 
the clutch 5l for that purpose. 

rl‘he drum 43, vlor the cable 39, by means 
of which the power unit and its frame are 
shifted laterally for cable drilling', is pro 
vided with a brake 52 and clutch 53. 
The well casing and drilling stems are 

lifted from the ground through the opera 
tion of a drum 54 on the shaft 47 and its 

l cable 55, which latter is passed over sheaves 
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56, andthe free end of the cable may be 
attached to suitable auxiliary tools for con 
nection with the well casing and drill stem. 
A usual brake device 57 and clutch 58 are 
provided for controlling the driim and ca 
ble, and the shaft 47 is driven from the 
main drive shaft 44 through spur gear 59 
loose on shaft 44, and gear 60 keyed on 
shaft 47. A two way clutch device 61-62 
revoluble with shaft 
member 6l-to operate the drum 54 for wind: 
ing the cable thereon and slowly lifting' the 
well casing and drill stem, and member 62 
is utilized in similar manner 'to permit the 
drum to run tree to run out the cable 55 
for lowering the 
drum being controlled by the brake 5 . A 
silent‘chain 63 from clutch member 62 is 
connected to the keyed pinion 64 on shaft 
47 for accomplishing the reversed and rapid 
revolution of said shaft 47v for lowering the 
casing and Stems. l 
ln order to control, and regulate the pres 

sure or load on the drilling bit at the bot 
tom of the well casing and also the load of 

' the casing, ll provide a scale mechanism in 
50 

55 

60 

dicated as a whole at 65 in Fig. 2. 
scale mechanism is actuated from the brake 
wheel 50 ofthe suspension mechanism of 
the rotary motor, drill head, well casing 
drilling tool, &c., and as it is made the sub 
ject matter of a co-pending application for 
patent a detailed descriptlon of the same 
is omitted from this case, 
ln Figs. 2, 6, and 7 a jib crane is illus 

trated that is utilized b_v attendants when 
manipulating the oil well casing and drill 
stem sections, for connecting and discon 
necting the well casing and drill stem sec- g 
`'tions during boring ' operations. 

p rlfhe .crane is „constructed adjacent the 
tower and comprises aceleran or metal pipe 

44 is utilized throughy 

drill stem or casin , theA 

.they are lifted from 
rl‘his ' and cable 55 and hoisted to position in ~llig. . _. 

66, detachably supported at its lower end 
on the base block 67 and revoluble in the 
bearings 68, 68 that are attached to the 
tower or tower frame. A hand lever 69'on 
the column may be grasped and swung 
around horizontally in order to swing the 
column. N ear the upper end of the column 
and at the required altitude is attached a 
frame or 'jib«part of the crane indicated as 
70 and including the upper and lower hori 
zontal arms 7l and brace 72 firmly secured 
to the column 66. 
The frame 7 O is provided with a platform 

or deck upon which the attendant stands 
in manipulating the well casing sections 
29 and drill stem sections S, and the sec 
tions are supported from the jib frame as 
indicated in Fig. 6 by means of a pair of 
lugs 72’ on the lower arm 7l of the frame, 
and clamped to the frame by means of the 
clamp lever 7 3 at the upper frame arm. 
The clamplever is curved to conform to the 
periphery` of the well casing and is pivoted 
at 74 in. one of the supporting blocks 7 5 
7_5’ attached to the frame arm 7l. 
¿A pin may be passed through an opening 

in.the lever and a similar registering open 
ing in the block 75’ to lock the lever in its 
clamped position about the casing section. 
At its upper end the column is provided 

with a cap and eye 76’7 tor attachment ot 
the hook 77 on the end et the cabh` 55, and 
this hook is also designed for connection at 
78 to the special drill stem section Si, in 
Fig. 6. - 
The jib crane is designed to swing through 

an arc of 45a to bring the sections, as indi 
cated in 1litiga 6, in the central position for 
coupling to the well casing and drill stein 
already in the ground. 
When an additional casing section and 

drill stem section are to be connected, the 
power unit is iirst disconnected from the 
drilling tools, and elevated to position leav 
ing the central portion of the tower clear for ‘l ’ 
operations. The special short section S’ is 
connected tothe drill stem section S and to 
ether with the additional casing section S 

the ground by hook 77 

6 where they are locked as shown. 
The lower end of the additional stem scc 

tion S is below the top of the drill stem, and 
i therefore the additional sectionsy must be 
lifted or elevated in order to malte the i 
proper connections. ‘The hook 77 is attached 
to the column as indicated in Fig. 6 and the 
crane, with its clamped sections, is bodily 
elevated from its supporting bloclr 67, by 
hoisting on the cable 55. The crane is now 
swung around by action of the handy lever 
69, through an arc of lltlonntil the addi 

ftional sections are located directly above the 
well casing and drill stem. '_llhennby utiliz 
ing auxiliary tools as described rainy co» 
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pending application for patent Ser. No. 
400,713 filed August 2, 1920 the added well 
casing section and the added drill stem sec 
tion are connected to the well casing and 
drill stem, after which the power unit and 
drill head are connected to the extended well 
casing and drill stem and the operation of 
digging continues. When not in use, of 
course the jib crane is swungl around out of 
the way. . 

l claim- - “ 

l. The combination in an earth boring 
machine with a supporting tower, of a sus-A 
pended vertically reciprocable power un1t,` 
a drill head, drillinee tool and well casing 
supported from said unit, and means for 
laterally moving said power'unit, when the 
latter is disconnected from said supported 
elements, to adjusted position for the pur! 
pose set forth.- » i v 

2. The combinationïin an earth boring 
machine with a supporting tower and mov 
able frame, of a suspended vertically re 
ciprocable power unit fixed in said frame, 
a drill head, drilling tool and well casing 
supported from the unit, guide rollers on 
the movable frame and a guide frame for 
said rollers, and an inclined, laterally ex 
tended guide frame for said rollers whereby, 
when the unit is disconnected from its sup 
ported elements, the former may be moved 
to adjusted position, and may be returned 
by gravity to central location. 

3..'I`he combination in an earth boring 
machine with a supporting tower, combined 
hoisting and suspending cable, and a self 
contained power unit, of a supporting frame 

' for the unit suspended from said cable, 

40 
guide rollers on said frame and guide col 
umns for said rollers ñxed to the tower, and 

1,375,092 

'laterally extended, upwardly inclined guide 
frames connected with said columns for said 
rollers whereby the unit may be moved to 
laterally adjusted, position, and may return 

 by gravity to central position. 
4. The combination in an earth boring 

machine with a rotary power unit and _alined 
drill head and drill tool, of a power trans 
mission device vtherebetween adapted to 
break under excessive resistance from the 
rotary tool. 

5. The combination in an learth boring 
machine with a'rotary power unit and alined 
drill head, and a drill tool and well-casing 
suspended from said head, of a power trans 
mission device between said unit and head 
adapted to break under excessive resistance 
on the part of the tool or casing. 

6. The combination in an.“ earth boring 
machine with a rotary pó'wer unit and 
alined drill head, `a driving shaft and a 
driven spindle, of complementary transmis 
sion disks on said shaft and spindle, com 
plementary pins on said disks, belt inter 
locked with said pins, and said belt-break 
able under excessive resistance on the part 
of the driven spindle. ‘ 

7 . The combination. in an earth boring 
machine with a supporting tower, central, 
spaced columns, and a combined hoisting 
and suspending mechanism and cable, of a 
rectangular reciprocable frame suspended 
from said cable having rollers guided in 
said columns, an axially alined motor, trans 
mission device and safety clutch operatively 
connected and supported in said suspended 
frame, and a drill head, drilling tool -and 
well casing supported from said reciprocable 
frame. . 

GUSTAF W. HANSON. 
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