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| This invention comprlses a novel and 'useful drillin o
ﬂIld servicing mast and more particularly relates to a
mobile, foldable but sturdy easily erected and collapsed
mast particularly adapted for servicing and drﬂlmg op-
erations of oil wells and the like.

‘The primary obiject of ‘this invention is to prowde a

mobile drilling mast and rig with all of the equipment

thereof mounted upon and carried by a single automobiie

trailer 11 a highly compact and convenient manner.

- A further object of the invention is to provide a mobile

drilling mast consiruction wherein an extensible mast is

movably mounted upon a single trailer vehicle in such a

manner as to be movable longitudinally upon the trailer
to enable the mast to be positioned at the most effective
position upon erection to perform a drilling or servicing

operation upon a well and to posifion the mast most

effectively upon the trailer to thereby shorten the over-all
length of the tractor and trailer and otherwise 1mprove
the transporting characteristics of the apparatus.

A further objec:.t of the invention is to provlde a mobﬂe |

:dthng and servicing mast and rig construction in accord-
ance with the foregoing Objects;' wherein the entire sub-
structure of the drilling rig is permanently mounted upon
a single trailer in an improved manner such as to facilitate

25
~ readiness for the erecting of the mast from its horizontal
~ to its vertical position while the two sections of the

- showing the positmn‘ of the collapsed 1
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ast when shifted
upon the trailer into a position for tramsportation:
"FIGURE 2 is an elevational view, somewhat diagram-
matic and showmg a ftractor trailer combination there
being shown in dotted lines and in the horizontal p051t1011

- the collapsed mast after it is shifted into a position in
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preparafion for erection of the mast, and showing in
full lines the erected posmon of the collapsed mast, while

in vertical dotted lines is shown the extensible section of

the mast moved into its final erected position in prep-_

aration for a drilling operation:

"FIGURE 3 is a fragmentary view in side elevatlon and
taken upon an enlarged scale and showing in full lines
the position of the rear portion of the collapsed mast when
shifted into erecting position, and showing in dotted lines

the position of the mllapsed mast and the supporting of
the same when the mast is tilted into its vertical position;.

FIGURE 4 is a fragmentary view showing the crown

portion of the extensible mast, this bemg the posﬂmn
shown in FIGURE 1;

EIGURE 5 is a fragmeniaw plan view, parts being

- broken away and parts shown in horizontal section of the

~construction and mounting upon the trailer of the base

'- portion of the cc:llapmble mast and with the telescopmcr'

crown portion thereof in collapsed pasnwn therein 1mn

ast

- are in telesmped relation;

30

its use in the erected position {}f the mast for drilling -

operations.

- Still another unportam object of 1he 1nven¢10n in ac-

- cordance with the precedmn objects is to provide a mobile
drilling apparatus in which the trailer construction is such
as to enable it to provide vertical clearance with the well

head assembly when the well is completed to thereby

facilitate the re: |
drilling mast and rig thereon from the completed well.
Another very important object of the mvention is to

provide a drilling mast and rig having an improved and

oval of the trailer and the collapsed .

40

more advantageous relationship of the crown block and

traveling block assemblies with respect to each other to

thereby reduce wear and strain upon the cable system

and to ef]

and service of the same. |
Still another important object of the invention is to

‘ect a substantial incr ease in the trouble free hfe-

45

FIGURE 6 is a vertical longltudmal sechonal detail
view taken substantially upon the plane indicated by the
ection line 6—6 of FIGURE 5 and showing further de-
tails of the structural arrangement of the telescoped lower

portions of the base and .crown sections of the mast:

FIGURE 7 is a vertical transverse sectional view talien

substantially upon the plane indicated by the section line
7—7 of FYGURE 3 and showing the underside of the

‘crown portion of the upper telescoping section of the mast;

FIGURE 8 is a fragmentary view in elevation of the
lower and upper end portions respectively of the telescop-

ing upper and lower sectmns of the mast in its erected
pos11:10n

FIGURE 9 is a detail view taken upon an enlarged scale
in horizontal section substantially upon the plane indi-
cated by the section line 9—9 of FIGURE 8 and showlng
one of the means for securing the telescoping sections in
longitudinally extended position: |

FIGURE 10 is a further detail view taken upon an

~ enlarged scale in vertical transverse section substantially

provide a collapsible and extensible mast assembly having -

improved latching and locking means for maintaining the
~ telescoping mast sections in “their eret:ted and - extended
positions. |
Still another object of the invention is to provide a

portable collapsible and extensible frailer mounted mast

assembly together with all the requisite elements of a 55

 drilling rig therefor and including means enabling ef-
- fective use of the draw works of the drilling rigs to facili-
tate the movement of the mast in its horizontal position
from a compact transportation position to a shifted posi-
tion 1n readiness for the erecting operation of the mast
together with means facilitating the use of the draw
works for the erection of the mast to its vertical operative
pOSItmIl

‘These together Wlﬂl other ﬂb]E:CtS and advantages whwh
will become subsequently apparent reside in the details
of construction and operation as more fully hereinafter

50

60
portion of the top or crown section of the extensible mast

65

described and claimed, reference being had to the ac-

companying drawings forming a part hereof, wherein like

numerals refer to like parts throughout, and in which:
FIGURE 1 is a side elevational view of a preferred

- form of apparatus in accordance with this invention and

70

- ro]lers which facilitate telescoping sliding move
9 the upper and lower sections of the mast;

upon the plane indicated by the section line 10—10 of
FIGURE 8 and showing further details of the latching

means for securing the telescoping sections of the mast
1n their extended position;

FIGURE 11 is a detfail view showing the suppartmg
ent of

FIGURE 12 is a dlagrammamc view illustratin g the

cable rigging by which the mast is moved and tilted from
its horizontal traveling position to its erected position by
the use of the draw works of the drilling rig;

FIGURE 13 1s a perspective view of the upper or crown

and showing the canted position of the crown block as-
sembly thereon in accordance with this invention: |
FIGURE 14 is a horizontal sectional view taken upon

an enlarged scale substantially upon the plane indicated

by the section line 14—14 of FIGURE 13 and showing
from underneath the canted position of the crown block
assembly of the rigg mg of the mast; and

FIGURE 15 i 18 a view somewhat dlagrammatlc showmﬂ
in elevation the manner in which the rigging and draw
works are employed to effect longitudinal extension of the

- mast sections after the mast is in its erected position.
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In the drilling of oil wells, and in the servicing of wells
for various reasons, it is necessary to provide a mast or
derrick in order to support the crown block employed for
various purposes in handling equipment and the like, and
also provide a sub-structure upon which is mounted the
various equipment required in the drilling and servicing
of a well such as the power source including a draw
works, the rotary table for rotary drilling and the like.
Considerable time is required for the erection :of the mast
and the mounting of the various equipment on the site
upon which they are to be used, and considerable expense
is involved. Moreover, after the well is completed if a
drilling operation is being performed a further relatively
great expense is required to disassemble or dismantle this
equipment and remove it from the well site. It is there-
fore a growing trend in the industry to provide a mobile
apparatus which can be conveniently moved to a different
site, can then driil or service a well and thereafter be re-
moved and transported conveniently to another site. It
is with equipment of this nature that the present inven-
tion is primarily concerned. |

More specifically, the present invention relates to a
portable or mobile drilling rig and service mast equip-
ment in which the entire mast and all of the components
of the drilling apparatus and equipment are conveniently
and compactly mrounted upon a single automobile trailer
in a permanent manner such that all the necessary equip-
ment including the mast can be readily transported from
one location to another as required, and when placed in
position the tractor can be removed for other purposes
until it is again required for transporting the equipment.
The apparatus includes on a single trailer all of the nec-
essary equipment incident to the complete operation of a
drilling or well servicing rig including the power source
and draw works, the rotary table by whch the rotary drill-
ing operation is performed, the mast and the crown and
traveling block assemblies required to facilitate the raising
or lowering of casing, pipe, drilling, string and the like.
In accordance with the present invention the trailer itself
1S so designed as to faciiltate its removal from a com-
pleted well site and the casing head thereon after the serv-
icing or the drilling operations have been completed, with
a minimum of effort; and to permanently mount thereon
in a compact manner all the necessary equipment pertain-
ing to the servicing and drilling of oil wells. Further
mounted upon the trailer is an extensible mast which is
capable of being longitudinally extended to provide the
complete desired height of the mast for the drilling or
servicing operations, and may be telescoped to its smallest
size for convenience in transportation and storage of the
mast with the trailer. There is further provided means to
effect the sliding movement of the collapsed mast upon the
trailer to one compact position during transportation and
storage of the device, and to a relatively horizontally ex-
tended position in preparation for erection of the mast
into a vertical position.

In collapsible and extensible masts, considerable rigid-
ity of the mast is required in order that it may provide a
trouble free life during the many collapsing and extend-
ing operations performed upon the telescoping sections
thereof, and the many erecting and lowering operations.
At the same time, it is essential that the sections shall be
capable of relatively easy sliding movement with respect
to each other to facilitate their handling in the erecting or
collapsing of the mast while easily applied and released
latching and locking means are also necessary to afford
a secure and safe retention of the mast sections in the
collapsed or in the extended positions.

Referring first to FIGURES 1 and 2 of the accompnay-
ing drawings, it will be observed that the numeral 10 des-
ignates generally any suitable form of tractor to which
is attachably coupled in the usual manner a trailer indi-
cated generally by the numeral 12. The trailer includes a,
suitable supporting framework having a bed 14 upon
which is mounted all of the equipment required for the

o
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drilling and servicing of a well including the draw works
16, the usual power plant, any desired accessories, and
the usual stabilizing jacks and supports such as those in-
dicated by the numeral 18 in FIGURE 1. However, the
trailer departs from the usual construction in that the
forward end of the trailer is provided with a vertically
elevated platform portion as at 20 of sufficient height to
clear the casing head of a completed well so that the trailer
may be readily moved from the same with a minimum of
difficulty,

A telescoping or collapsible mast designated generally
by the numeral 30 is movably supported upon the top por-
tion of the trailer 12 in a manner and for a purpose to be
subsequently set forth.

Mounted upon the raised forward portion 20 of the
trailer as by meains of a pivot 32 carried by a bracket 34,
is one end of a gin pole 36 having a pulley or pulley as-
sembly 38 at its other end. As will be seen from a com-
parison of FIGURES 1 and 2 this gin pole is adapted to
be folded flat upon the portion 20 in the stored position of
the mast but is adapted to be erected and secured as by
stiitable brace rods or guy lines 49 in a substantially ver-
tical position to assist in the erecting of the mast.

It will be observed that in the collapsed position of the
gin pole 3§, it may rest upon a supporting bracket 42 and
is disposed above the portion 2% and below the collapsible
mast 39 as shown in FIGURE 1.

With continued reference to FIGURE 1 it will be ob-
served that there is provided a rear support structure 44
and a forward support structure 46 secured to the trailer
12 and projecting upwardly above the equipment mounted
thercon and also above the forward raised portion 20.
Carried by this support structure are rollers each indi-
cated by the numeral 48 upon which the collapsed mast
39 is supported for horizontal sliding movement in the
horizontal position of the mast. It is to be understood
that when the mast is in its stored and lowered position
its telescoping sections will be fully collapsed and the col-
lapsed mast, supported by the rollers 48 and resting in a
horizontal position is capable of sliding movement longi-

~ tudinally of the trailer between the position of the mast

45

o0

09

60

6o

70

75

shown in FIGURE 1 and the rearwardly shifted position
of the mast as shown in dotted lines at 30A in FIG-
URE 2.

The purpose of this -slidable mounting of the mast is
to reduce the over-all length of the trailer when the same
is to be transported from place to place or stored. Thus
preferably the collapsed mast has an over-all length sub-
stantially equal to that of the trailer and thus reduces
the over-all length of the latter to a minimum as shown
in FIGURE 1. However, in this position the mast is not
in proper position for erection since it would not be prop-
cerly located with respect to the rotary table forming a
part of the drilling apparatus, not shown. When the mast
1s properly positioned with respect to the rotary table, it
IS necessary to rearwardly displace the mast from the po-
sition shown in FIGURE 1 to the position 30A of FIG-
URE 2. This will result in greatly increasing the over-
all length of the trailer, which, while permissible for use
%n the drilling area will be extremely undesirable when it
:is:,knecessary to transport the device on a roadway or the

ike.

~ Before describing the detailed structure of the telescop-
ing mast and the means for effecting the telescoping move-
ment as well as the erection of the mast, it is deemed ad-
VIS a-lgl'e to refer now to the series of steps involved in the
moving of the mast from its stored position to its fully
erected and drilling position.

During transportation the apparatus is in the position
shown in FIGURE 1 with the sectional mast telescoped,
aqd shifted to its traveling position upon the trailer, and
with the platform 50 which is pivotally mounted upon the
upper end of the lower or base section of the mast as at
52 being folded flat upon the top of the horizontally dis-
posed mast.




- position shown at S0A i FIGURE 2.
~erected position, the mast is not vertical but is slightly

other.
At its ‘base end, the lower section 62 is pmwded Wl’[h .
~a pair of rearwardly and laterally projecting support

3,101581_6 B

- When the mast is to be erected 'the_mast is shifted lon- B

gitudinally of the trailer upon the support rollers 48 rear-

6

_pyramdal support 82 are aligned with the slots 76, the

| pms 78 may be inserted in place thereby pivotally se-

wardly of the trailer to the position 3GA shown in FIG-

URE 2 at which position the upper end of the lower
- section of the mast overhangs by a considerable distance
_the rear of the trailer while the base end of the mast is

now positioned closely ad]acent to the forward support
46. By the use of the gin pole 36 the mast is then tilted

from the position 30A c}f FIGURE 2 to the full line po-

sition of FIGURE 2. Thereafter, the telescopmg sections
the upper or crown block section of the mast has moved
to the dotted line fully erected position shown at 30B

in FIGURE 2. During this positioning, the platfori

‘has automatlcally moved from its collapsed position

shown in full lines in. FIGURE 2 to its fully erected

inclined to the vertical as will be apparent.from FIGURE
2, so that as indicated by the vertical line 68, the drilling

“siring or the equipment being raised or lowered by the
- mast will pass through or adjacent the platform 58A for

convenient access by the workmen, through the rotary

‘table not shown and along the Vertlcal axis of the well

| bore | | - |

~ In order to lcollapse the mast from its 0perat1ve posnmn'
to its transporting p051t101:1 of FIGURE 1, after a well

~ has been completed, it is necessary merely to release the

latching and locking means which retain the sections of

- the mast in their extended position, and then lower the

- In this fully

curing the lower end of the mast to a fixed support with

‘a- slight limited movement relative thereto permissible
'- __by virtue of the inclined slot. |

“There is also provided a releasable fastening for the

. lower end of the lower section of the mast consisting of
- a pair of brackets or supportmg Iugs 84, having project-

10
~of the mast are extended to then' maximum extent until

ing therefrom trunnions 86 as will be readily apparent

'-:from FIGURE 5. These trunnions are adapted to seat,

in the erected posri:mn of the mast as shown in doited

~lines in FIGURE 3, in an open recess or seat 88 provided

150

15

in support legs 90 carried by the trailer portion 2¢. As
will be seen from FIGURE S5, the support leg 90 prefer-
ably is bifurcated to prowde a pa.lr of upstanding flanges
each indicated at 92 in which is formed the recesses 88,
so that the lugs 84 can be received between the flanges

- 92 when the trunnions are received in the recesses 88.

20

As so far described it will thus be apparent that due
to its inclined position as shown in FIGURE 2, the weight
of the mast and the lIoad carried thereby retains the trun-
nions &6 in the recesses or sockets 88, while the pivot

 pins 78 serve to firmly anchor the mast to the trailer.

20

It will be understood, of course that suitable guy wires
and braces, not shown, are provided to provide the nec-

- essary lateral stability to the mast to withstand the loads
~ to which it is subjected. it may be noted at this point

30

upper section into its fully retracted position. This witl

automatically allow the platform S8A to move from the

position of 5QA to the position 59 shown in FIGURE 2.

The mast 39 is then pivoted from the full line position |

of FIGURE 2 to the posﬂmn 30A. At this point the

~ collapsed ‘and lowered mast is then shifted forwardly |
-of the trailer into the full line position shown in FIG- o
ready for transportatmn to an-

URE 1 and the device is
other location. - .

- Referring now ‘more spemﬁcally to FIGURES 3 10
it will be now understood that the mast 30 includes a
lower or base section 62 within _whlch is telescopingly

and slidably received an upper or CIown block section 64.

Each section of the mast is reéctangular in cross sec-
tion consisting of corner structural members 66 for the

- 40
- sides of the crown block assembly 160 and of the upper

‘that the form of mast disclosed is one which. is specifically
‘adapted to handle 200,000 1b, loads and has successfully

performed in the drilling and compTetmg of 6500 ft.
wells,

At ifs upper or outermost end the upper section 64 has

' a suitable supporting framework as indicated generally

- by the numeral 188 which constitutes a cap or crown
35

block assembly. This assembly consists of two sets of

~ pulleys or sheaves at 102 and 184, each set of pulleys

45

lower section and 68 for the upper section, which, mem- =

bers may couveniently comprise angle irons or the like.

“Suitable cross bracing is provided to rigidly connect these

corner members into a rigid framework.
As will be understocod from FIGURE. 7, in the hori-

- zontal or lowered position of the mast; the corner mem-
~ ber 66 of the lower section 62 will rest upon the support

rollers 48 and will be guided and retained thereon for

‘sliding movement by the upwardly pI‘O]ECtIIlﬂ‘ ﬂanﬂes 70

of the front and rear supports 46 and 44.
In order to facilitate the ease of the sliding movement

of the telescoping sections with respect to each other, as

shown in FIGURE 11, the corner angle members 66 of

the base section 62 are provided with longitudinally

spaced lateral projections, lugs or ribs 72 which project
from their inner faces and have preferably convex sur-

by parallel support beams 148.

being journaled on axles 106 which in turn are carried
As shown particularly

in FIGURE 14, the support beams 108 are parallel to
each other but are tilted or canted with respect to the

mast section 64. The pupase {Jf th1s cantmﬂ will be

- hereinafter set forth.

In order to provide for automatic raising and lewermg |
of the platform 50 as the upper mast section is projected
or retracted with respect to the lower mast section, there
is provided a cable 11§ having its upper end fixedly se-
cured at any convenient portion to the crown block as-

) sembly 100 and having its lower end secured to the outer-

80

most end of the platform 50 or 50A from the pivotal

connection 52 thereof. The arrangement is such that as

~ the upper section 64 completes its upward longitudinally

25

extending movement, the cable 118 will be tautened there-
by lifting the platform to its horizontal position of FIG-
URE 2 at 50A and support it in that position; while when

~ the upper section is lowered or is not in its uppermost

position, sufficient slack will be imparted to the cable

119 to permit gravity to urge the platform from its

- raised position of 5CGA to its lowered position of 50.

60

faces engaging the exterior surfaces of the corner mem-

bers 68 of the upper section 64 to thus facilitate sliding -

movement of these corner mer

bers with respec:t to each

brackets or lugs 74 having therein elongated slots 76, see

FIGURE 6, which in the horizontal position of the mast
- are inclined slightly with respect to the horizontal plane.

Replaceable pivot pins 78 are removably inserted through

- these slots an'd through alignable apertures 80 formed in

65

a pyramidal support structure 82 upon which the for-

ward support 46, previously mentioned, is carried. The

arrange 16111; is such that When the apertures 80 in the

- 'mast section.
70 1 : : _ : Pte
-~ ing with the internal bore 132 extending through the
~ sleeve 120.
‘post of the lower or base section of the extensible mast

Attention is next directed more specifically to FIG-
URES 6, 8-10 for a description of the means for selec-

tively but releasably locking the sections of the mast in

their extended positions. As will be seen best by refer-
ence to FIGURE 9, at a convenient portion upon the
sides or corner posts of the upper section 64 there are
secured sleeves 120 as by welding at 122, these sleeves
being abutted against reinforcing plates 124 which in
turn are welded as at 126 to the corner posts of the upper
Aligned bores as at 128 and 130 are
formed in the corner posts and in the plates 124 register-

A similar bore 134 is formed in the corner

- and a locking bolt 140 is slidably received in the bore

75

132 of the sleeve 128, being provided with a laterally
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projecting pin 142 by which the bolt may be slid into
and out of engagement with the series of openings 128,
130 and 134. This pin in turn is slidably received
through an elongated longitudinally extending slot 144
which is provided in the sleeve 120¢. The arrangement
is such that when the upper mast section 64 is in the
desired raised position, the openings 128, 130 and 134
will be in alignment and the bolt 1408 can then be slid
into the same to thereby lock the sections together. It
is contemplated that further bores or openings similar
to the opening 134 and formed in the corner posts of the
base section of the mast will be appropriately positioned
to enable the top section of the mast to be locked in
the retracted position as during storage as in FIGURE 1
or during the tilting of the mast into vertical position
which is shown in full lines in FIGURE 2 and before
the supper section 64 has been extended into the position
of 30B therefrom. |

In addition to the lock sleeves shown at 120 in FIG-
URE 9 and FIGURE 8, there is also provided a releas-
able latch means indicated generally by the numeral 150
positioned as shown in FIGURE 8 and shown in detail
in FIGURE 10. The releasable latch means 150 consist
each of a latch lever 152 pivoted as at 154 to a sunitable
portion 156 of the lower base section 62 and to a corner
post thereof., A cable 158 is secured to each latch lever,
these cables extending downwardly to a convenient loca-
tion adjacent the lower end of the lower section where
they may be readily manually operated to effect pivoting
movement of the latch levers into an unlatched position.

The latch levers have their pivots adjacent one end
thereof so that the force of gravity can be relied upon
to urge the latch levers into the position shown in FIG-
URE 10, in which position they will rest across and be
supported upon cross members 160 of the base section
62 with the ends of the latch levers extending inwardly
of the corner posts of the base section and into a position

10

15

20

25

30

in which they will underlie and support cross frame mem-

bers 162 of the upper mast section 64. The arrangement
1s such that as the upper mast section is slid upwardly it
will readily lift the inward extremities of the latch levers
152 to pass the same whercupon the latch levers will
drop down into their latching position and prevent re-
turn movement or downward movement by engaging an
adjacent cross member 162 of the upper section 64. Thus,
when it 1s desired to collapse the mast, it is merely nec-
essary to withdraw the locking bolts 14¢, whereupon the
latch levers will support the weight of the upper section
until they are manually released by applying a pull to the
lower end of their cables 158. |

In addition to the crown block assembly there is pro-
vided the usual traveling block indicated generally by
the numeral 170, including a hook 172 thereon, see FIG-
URE 12. The usual cable rigging is trained over the
pulleys of the crown block and traveling block assem-
blies and is connected to the winch forming a part of
and driven by the draw works 16. In addition to its usual
function the rigging and traveling block of this invention
are utilized to assist in telescopingly extending the sections
of the mast, shifting the mast upon the support rollers 48
of the trailer, and assist in the lifting and lowering of the
mast between its horizontal and vertical positons.

In accordance with the usual rigging arrangement of a
drilling rig, the cable 174 has its live end connected to the
power operated winch of the draw works, is then en-
trained over one of the guide pulleys 104, then is reeved
about the guide pulleys 162 of the crown block assembly
and the corresponding pulleys of the traveling block as-
sembly 170, with its dead end entrained over the other
idler pulley 104 and anchored as at 176 to a suitable
bracket 178 secured to the side of the base section of
the mast. Use is made of this rigging and traveling
block assembly in order to facilitate the previously men-
tioned movements of the mast sections. When it is
desired to shift the collapsed mast when in the horizontal

40
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position upon the trailer from its rearwardly shifted posi-
tion 30A of FIGURE 2 to its stored position 30 of FIG-
URE 1, the traveling block 170 is anchored to the for-
ward end of the trailer and upon applying tension to the
cable 174 by the winch of the draw works, the stationari-
ly mounted traveling block will cause the crown block
and thus the entire upper section of the mast which is
now locked to the lower section to move towards the
left or into its final position.

A. suitable cat’s head pulley and fast line is employed
to reversely shift the collapsed mast from the stored posi-
tion of FIGURE 1 to its shifted position 30A of FIG-
URE 2.

With the collapsed telescoped mast in its shifted posi-
tion 3GA of FIGURE 2, and with the pivot pins 78 now
positioned to pivotally connect the base extremity of
the base section 62 of the mast to the pyramidal support
82, and with the gin poles 36 in their erected or vertical
position shown in FIGURE 12, a sling 180 has its two
ends secured to the apertured ears or brackets 170 pre-
viously mentioned, and is then entrained over the pulleys
38 of the gin poles 36, with the looped portion 180 of
the sling being engaged upon the hook 172 of the travel-
ing block 170. With this arrangement, upon actuation
of the winch of the draw works, the cable 174 will be
tensioned which in turn will apply tension to the sling
180, thereby causing upward pivoting of the telescoped
mast unfil the tfrunnions 86 of the brackets 84 are seated
in the scat recesses 88 of the support members 99. With
the mast in the erected position as shown in full lines in
FIGURE 2, a second sling 182 has its ends 184 anchored
to the base section 62 adjacent the upper ends of the
latter, has its mid-portions entrained over support pul-
leys 186, carried by brackets 188, see FIGURES 8 and
15, at the lower end of the upper section 64 and has
its loop portion 196 engaged upon the hook 172 of the
traveling block 170. Again upon operation of the cable
174 by the winch and draw works, a thrust will be ap-
plied to the sling which will lift or longitudinally extend
the movable section of the mast to its elevated or raised
position. A reverse operation is performed to lower the
mast and collapse the same.

As previously mentioned, the crown block assembly
160 1s canted as shown in FIGURES 7 and 14. The pur-
pose of this is to insure a straight line pull without effect-
ing a twisting of the traveling block assembly 170 as the
latter moves towards and from the crown block assembly
100, and also to cause the cable 174 to lie in the vertical
plane as it passes from the crown block assembly to the
winch of the draw works. With the conventional ar-
rangement in which the crown block pulleys have their
axes disposed perpendicular to a side of the mast, the
vertical flights of the cable as the same are entrained
over the crown block pulleys 182 and over the pulleys
of the traveling block 170 owing to the lateral displace-
ment of successive pulleys of the assembly would effect
a twisting of the traveling block assembly. This tend-
ency is overcome and aveided by the canting of the crown
block assembly.

The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly all suitable modifications and

equivalents may be resorted to, falling within the scope
of the invention as claimed.

What is claimed as new is as follows:

1. A mobile, self-contained well drilling and servicing
apparatus comprising a trailer, a drilling rig having all
of 1ts components including the winch and draw works
fixedly mounted on said trailer, a drilling and servicing
meast carried by said trailer in a horizontal position above
satd drilling rig components, means mounting said mast
for shifting of the entire mast as a unit longitudinally of
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said trailer while in a horizontal position between a re-
tracted p031t10n in which the over-all length of the trailer

 is'a minimum and an advanced position projecting be-
- yond an end of the trailer and in which the over-ail length

of the trailer is a maximum, erecting means operable

- extending erected position. -

2. The combination of clann 1 including shlftmg means
connected to said mast and trailer for effecting said lon-
gitudinal shifting of said entire ‘mast between sa1d Ie-
tracted and advanced positions. . |

3. The combination of claim. 1 wherein said mast in- -
cludes a pair of slidably conne cte_d telescoping longitu-

dinally extensible upper and lower sections movable be-
tween collapsed and extended positions. | |
4. The combination of claim 1 including a pair of

pivotal connections for said trailer and mast at one side
 of the latter and a pair of seat recesses on said trailer and
sard mnast, removable pivots for said pivotal connections.

and a“bcmt which said mast is tiltable when moved by

said erecting means between said horizontal and erectedj‘
positions, said mast having trunnions receivable in said
seat recesses when said mast is in said erected position. -

5. A mobile, self-contained well drilling and servicing

apparatus comprising a trailer, a drilling rig having all
of its components including the winch and draw works

fixedly mounted on said trailer, a drilling 'and servicing
mast carried by said trailer in a horizontal position above

- said drilling rig components, means mounting said mast
for shﬁtmg longitudinally of said trailer while in a hori-
zontal position between a retracted posman in which the

over-all length of the trailer is a minimum and an ad-
vanced position projecting beyond an end of the trailer
and 1n which the over-all length of the trailer is a maxi-
mu

I—I

zontal position and a vartically extending erected posi-

“tion, said mast having at one side thereof and projecting
- beyond its lower end a pair of slotted lugs, said trailer
- having a pair of apertured supports cooperating with said
- lugs when said mast is in its advanced position, remov-

able pivot means engaged in said slots and apertures and
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- when the mast is in said advanced position for moving
said mast between a horlzontal posmon and a vertically

10

weell anSIIlg head when the use of the apparatus is com- '_

pleted thereby enla,blmg the traﬂer to be readlly removed
from a well casing head.

7. The combination of claim 1 wherem said mast in-.

cludes a pair of slidably connected, telescoping longitu-
“dinally extensible upper and lower sections movable be-

- tween collapsed and extended positions, a crown block

assembly on said upper section, a traveling block assem-

- bly, a cable reeved through said assemblies and con-

10

nected to said winch, means connected to said sections

. and engageable by said traveling block for effecting lon-
- gitudinal extensions. {)f Sa:ld sections upon operation of

15

- sa1d winch.

3. The combmatmn ‘{}f claim 1 wherein said erectmg
means includes a gin pole having one end pivoted to said
trailer for folding between an erected position and a
stored position beneath said miast when the latter is in
its horizontal position, a pulley joumaled on the other

~end of said gin pole, a line connected to said winch and

20
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entramed over said gin pole pulley and secured to said

mast for tilting the mast upon movement of said line.

9. The combination of claim 8 wherein said mast has

a crown block assembly mounted thereon and a traveling
-block assembly, each assembly including a set of pulleys
journaled therein, a «cable reeved through said pulleys
and connected to said winch, sald line bemg connected

. to said traveling block.

30

10. The combmatmn of claim 1 wherein said mast
includes a pair of slidably connected, telescoping longi-
tudinally extensible upper and lower sections movable

‘between collapsed and extended positions, means con-

necting said winch to said upper section and operative

. to effect longitudinal extension of said ‘mast when the

35
m, erecting means operable when the mast is in said
ladvanced position for moving said mast between a hori-

latter is 1n its erected position.

~ 11. The combination of clal_m 10 including a platform
pivoted to the upper end of said lower section' and seated
upon the top side thereof when said mast is in said hori-

- zontal position, a connection between said platform and

40

pivoting said mast to said trailer for tilting when moved

by said erecting means between said horizontal and
erected positions, 2 second pair of lugs on said mast and

projecting beyond the lower end thereof, a second pair.

of supports on said trailer having recesses therein for
- receiving and. supportmg said second pair of lugs when
said muast is in said erected position.

6. The combination of claim 1 wherein the forward

~end of said trailer is vertically. elevated relative to the
“remainder thereof whereby to provide sufficient increased

vertical clearance with the ground to enable the forward

~ end of the frailer to be moved laterally from above a
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the lower end of said upper section for pivoting said

platform to a horizontal position when said Upper sec-

.tlcm is extended longltudmally from said Jower section.
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