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. This ‘invention relates to. ‘new and useful ‘improve-
ments in well derricks.
In the drilling or servicing ‘of oil or water wells or

the like; the height of the well derricks uised for han-.

dling - well ‘pipe -such ‘as; drill pipe, casing and tubing has
been determined primarily by the lengths ‘of the $eé-
tions.‘or stands:-of pipe added to ‘or removed from the
pipe ‘alteady  in the well “bore. . This results. from the
construction of the conventional ‘crown ‘block assembly
and traveling block on the derrick in such a manner that

the well pipe cannot extend above the crown block with-

out bending or distortion of the well pipe.
-A-reduction in the height of the derrick while mamr—
taining adequate support- for the stands of :well - pipe
bemg handled is particularly desirable since:it resulis
in a:reduced’ cost of the initial -constructen; less 'weight
for portability, a:light and-simple unit to set up: at the
well site, and less resistance:to wind when. raised.. - The

advantages. of a derrick of reduced height becomes even -

more- evident in :portable..well derricks,  because in the

transportation .of ‘the derrick from one well site. to an--

other,  the length.of trailers' and. .the objects: they carry
on:the highways is limited by State law. . If the derrick

is, so high that its length when in-a horizontai position

exceeds the. limits imposed by the State, the derrick must
be at least partially disassembled or must-be telescoped
In some instances efforts have been made to handle
lengths of pipe longer than the height of the demek by

bendmg or -distorting the upper end of the plpe around,
‘the “crown block ‘with thé result: that -the pipe. is not

suspended: in- a -truly -vertical: position throughout its

in line with: the pipe.
practical and of course:tesults in dlfﬂculhes when at-
temptmg to bend or dlstort the p1pe ‘

an improved Well derrick Whlch is capable of handlmg

stands’ of well pipe wherein the height of the dertiek. is

considerably lsss than the length of said stands.. -
©... An important objéct. of this invention ‘is to provxde,
- in-a Wwell derrick an’improved ciown block and an’im-
provéd ‘traveling block -which are: so -constructéd that

sections. or stands of well. pipe of gieater lengths than

the: height. of the derrxck can be ralsed or lowered there— ;

in
Another obJect of thls invention is to prov1de in an
improved portable well-deérrick; an imiproved ‘meéans for

folding the. derrick from a substanhally veitical posi- .

tion for use at a well site 16 a substantially. horizotital

position for transportation frorh oné well sité to afiothet; .

said folding means eﬁectmg a shorteriing of - the length

pared to its height when in said vertical positioi.

A further object of this invention is t6 provide an ifi- .

proved crown block and.an iniproved traveélifig. block

- “for.a well derrick which are adapted to gipport a ‘well

pipe. which projects. above the crown biock withotit bérid-
ing or distorting the pipe by providing ai afrangemeht’

i wherem the pipe. beiﬂg Hoisted from ‘the well 1§ sup
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ported below and in vertical Hie With ‘an 'open §éction
of the crown block, whereby fhe Bipe is Suspended ver
tically throughout. its Tebpth: s0 that a darect line of pﬁll

~ can ‘bé‘applied on the pipe.

A still further object of “this invention is 1o p’rovide
a 'strong, light-weight dérrick ‘with an ‘open t6p afd ‘an
opeint front 'whereby wefl pipe can Ye hoisted ‘abeve the
crown block ‘abd- facked in lengths or stands Wwhich &re’
longer ‘than the derrick is tall; said “derrick being fold-
able inté -a minimum height dnd length to conforii ’to i
maximum-dimehnsiofis for transportmg

The construction designed to cairy -out the mve(ntfon"
will be -hereinafter descnbed together with other fek=
tures thereof, -

The - invention- will be’ more readily underst’ood from
a readmg ‘of the followmg specification and by reference
to. the accompanying drawings formmg a part thereof,
wherem an . example - of the 1nvent1on is shown, and,‘
wherein: : :

Figure .1' is an elevational view of the derrick of 'thls
invention  as. mounted upon the bed of a tiuck, with
the sohd imes mdlcatmg the defrick in its position for’
use at a well site and the dotted lines - indicating the
dernck in jts substantxally horizontal posxtxdn for trans-;.

e portatlon

30

35

40

; Flgure 2 is an. isometric view of the derrick of  this
mventlon, «1llustratmg partlcularly 1ts open side and
open ‘Upper-end.:

“Figure 3 is an elevatlonal view of the upper . end of :
the derrick of this mventmn, 111ustrat1ng in - detail the
improved crown block assembly and the 1mproved travel-
ing block of thls }nventlon

Figitte 4 i3 a view taken on 2 hne 4—4 of Flgure 3
and " further illistrates détails of the improved crown

. block assembly and the : 1mproved travelmg block.

Figure 5 8.2 vigw, partly. in ¢levation and partly in:
section, illustratifig oné type of elévator wh1ch may. be;
used for suppoiting -the weIl p1pe in the derrick of this.
invention. :

Fxgﬁre 6y a v1éw 111hstra

fie type of hght ele--

- vator whick gy “be used £ot % swmgmg the stands or sec-.

1457
length and therefore ‘the line of pull on the pipe is. not.
- This -has been found to be im-.

55 :
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2 C. The Iower séetion A i adapted to be mbunted upon

65
of 'the derrick when in said horizontal positios as ¢om-

70

tiohs of the well pilﬂe ‘from the i plpe ‘tack to the derrlck
or wée‘Vérsa : :
Figire 7 15 an isotetric vigw. of the foldmg sectlon‘
of the derrick of this invetitioi. :
Figure 8 is an isometric view of the foldmg séetion ef‘
thé derrick of this invéition taken froin the téar side of
the view shown in Figiits 7. -
Figure 9 s a dlagrammanc view' 1llustratmg the ¢ '1='
lapsing of folding of the foidmg section 6f the di ko

Tin an intérinediate’ pos:hort ‘bétween the veftical. and

horizéntal posutlons .

Figife . 10 15" Viéw 'sitnilar 6" Flgure 9, but 1ﬂus-‘;
trating  the folding $éction after: the derrick has becn
lowered 16 4 SuBstantlally honzontal position for tfans—j

~In “the drawifigs, the Jetter W designates generally'
the imiproved well deérrick of his inventiot Wwhich is”
forined of three basnc secﬁoris, a lower section A, . an
mtérmedtate or foldmg séction B, and an uppér section

thé groiifid; or: if the derrick ig porfable upofi 4 titick
ot trailer bed 10 (Figure 1). As will be explaified, the
folding section B permits the derfick to be folded from
a substaiitially vertical position (solid lines in Flgure 1)

10 & substantially horizonital position (dotted ings in Fig-

uté 1), Thé éntire derrlck has ong sids thérsof open to
facilitate the haﬁdhﬁg of ‘$tands of sections of  well pipé
S from. the well deirick W to 4 pipe rack 11 and vice- .

_vérsa, with the tack 11 beifig pivotally conticgtéd to the
'uppef éftd of the detrick. The tipper énd of fhe fipper -
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section C.of the derrick is alsc.open and this is provided
for by the improved crown block assembly K from which .

is suspended an improved traveling block T. The par-
ticular construction of the crown block -assembly K and
the traveling block T permits stands or sections S of
well pipe of greater length than the height of the derrick
W to be handled without bending or. distortion of the
well pipe so that a direct line of pull or a substantxally
vertical support is provided at all times for the well pipe
P suspended from the derfick.

The well derrick W.is formed with four demck legs
or uprights 14, 15, 16 and 17, the upper ends of which
-are joined together by a water table 18, which is formed
in a' U shape or similar shape such as a V. shape by two
substantially paralle! sections 18z and 1854 and a cen-
tral section 18c which is connected therebetween and is
substantially . perpendicular thereto. The table section
184 is connected to the upper ends of the derrick legs
15 and 16 while the table section 18b is connected to
the derrick legs 14 and 17. The central table section
18¢ is connected to the derrick legs 16 and 17, so that
the water table 18 is formed with a substantially unre-
stricted open area therebetween and ‘an open side be-
tween the derrick legs 14 and 15.

The ¢rown block assembly K is mounted on the wa-
ter table 18 and includes one or more sheaves 20 rotata-
bly supported in brackets 21 through which the sheave
pin 22 extends, whereby one or more of the sheaves 20
are supported on the pin 22. On the other table section 185
there is mounted one or more sheaves 23 in brackets 24
which support the pins 22 -extending therethrough and
through the center of the sheaves 23. Preferably, the
sheaves 20 are parallel to the sheaves 23 and a space or area
which is unrestricted is formed between such sheaves 20
and 23 (Figure 3)-which area or space is sitbstantially
equal to the open area between the table sections 182 and
18b. The inner support brackets 21 and 24 are preferably
connected to a roller 25 which is set back from the central
open unrestricted area between the sheaves so as not to
interfere with any well pipe passing into that area.. This
roller 25 serves to balance well pipe as it is being moved
from the well derrick to the pipe rack 11 ~as will be ex-
plained.

2,742,260
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Below the roller 25 and between. the sets of sheaves -

20 and 23, a sheave bracket 27 is connected for the sup-
port of one or more sheaves 28 which is substantially
perpendicular to the sheaves 20 and 23, this sheave 28

45

being supported on a sheave pin.29 which extends through

the sheave 28 and bracket 27 in the usual manner. It

will be apparent from Figure 4 that the sheave 28 is
offset to the rear of the water table 18 so as to be sub-
stantially adjacent to the central table section 18¢, where-
by the sheave 28 does not interfere with the substantially
open and unrestricted area between the table sections 18a
and 18b or the area between the sheaves 20 and 23.
The traveling block T includes one or more sheaves

50

35 mounted for rotation in a bracket 36 and one or

more sheaves 37 mounted in a bracket 38. The brackets

36 and 38 shown as connected:at their. inner surfaces .

with a connecting bar 40 extending therebetween and
offset to the rear thereof (Figure 4) so as to provide
a. substantially open and unrestricted area between the
sheaves 35 and 37. The brackets 36 and 38 have de-
pending extensions 362 and 38a, respectively, which are
connected to an elevator body 41 by means of bolts 42 or
an equivalent securing means. In some instances the
bar 40 may be omitted as the elevator body 41 will serve
to maintain the brackets 36 and 38 properly spaced.

A cable 45 having one end thereof wound about a
drawworks ‘46 (Figure 1) extends upwardly from. the
drawworks around one or more of the sheaves 23 and

then extends downwardly through the sheave 35 on the-

traveling block T and then passes upwardly over the in-
termediate block 28 where it is directed downwardly for
passing through the sheave 37 and then upwardly over

60
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“one of the sheaves 20. The cable is led from the sheave

20 to a fixed connection 18a-so as to form the dead
end of the cable 45.. Thus, a raising and lowering of the
traveling block T is controlled by the paying out and
reeling in of the end of the cable 45 connected to the
drawworks 46. In some instances, the traveling block
T may have more than one of each of the sheaves 35
and 37 and in that event, more than one of each of
the sheaves 20 and 23 and an additional sheave at 28
will be utilized. .

It will be understood that even thovgh only an elevator
body 41 has been illustrated in Figures 3 and 4, some
type of clevator must be employed for the handling of
the well pipe string P for the addition and removal of
the stands of pipe S therefrom. One type of such con-
struction is shown in Figure 5 wherein the elevator body
41 is formed with bolt holes 41a through which the
bolts 42 extend. The central portion of the body 41
has a bore 415 therethrough which is shaped at its upper
end in the form of a bowl 41c for the reception of pipe
gripping dog segments 47 which are pivotally supported
from a ring 48 through links 49. A control lever 50
is connected to the ring 48 for the raising and lowering
of the dog 47 when such manual manipulation is neces-
sary. The particular type of elevator shown in Figure 5
is known as an automatic elevator since it is construct-
ed so that the dogs 47 ride up and outwardly in the
elevator bowl 4ic as the elevator is lowered and passes
over a collar connecting several sections of the well pipe
P, but upon raising of the elevator the dogs 47 contact
the lower end of the collars of the well pipe P to support
same for the raising or lowermg of the well pipe in the

‘derrick.

For ‘the §winging of a stand of pipe S from the well der-
rick to the pipe rack 11, or vice versa, the light elevator
L of the type shown in Figure 6 may be employed.
The light elevator has a split ring 52 with the ends 52a
thereof spaced from each. other a sufficient distance to
readily permit ‘the stand pipe S to pass therethrough for
positioning within the split ring 52. The internal sur-
face of the split ring 52 has a plurality of sharp knife
edges 52b which are adapted to engage the pipe when the
arm. 53 connected to the ring 52 is raised by the light
line .54 connected thereto. Such line 54 extends up-
wardly and over the roller 25 and has its other end con-
nected to the cathead 55 on.the drawworks 46 for the
shifting" of the stand of pipe S to be removed or added
to the string of pipe P, as will be explained.

Below the crown block assembly K and the water
table 18, the derrick legs 14, 15, 16 and 17 are inter-
connected and made rigid by a -plurality of lateral U-
shaped braces 57 (Figure 2). These braces 57 are sub-
stantially horizontal when the derrick is in a vertical
position and each of the braces 57 extends from the der-
rick leg 14 to the leg 17 and from there to the leg 16
and from there to the derrick leg 15, but there is no
portion of the brace spanning the area between the legs
14 and 15, whereby that side of the derrick is open or

‘unrestricted. The side braces 58 extending diagonally

from one lateral brace 57 to the next may be also em-
ployed for additional rigidity and strength, but at no time
will any of the braces 57 or 58 extend between the der-
rick legs 14 and 15.

As previously mentioned, the derrick is constructed
with an intermediate leg section B which is adapted to
permit the folding of the legs of the derrick in order to
move the derrick from a vertical position to a horizontal
position, or vice versa. This is particularly desirable if
the derrick is to be portable and is mounted upon a truck
or trailer bed such as the truck bed 10 illustrated in
Figure 1.  This derrick folding section B (Figures 2, 7
and 8) includes an upper folding panel formed of leg
segments 162 and 17q which, if desired, may be joined
by lateral braces 59 (Figure 2) and diagonal braces, not
shown, It also includes a lower folding panel which is
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made up of leg segmeénts 165 and 17h and if desired -of

lateral braces 60 (Figure 2) and diagonmal braces, not
shown. For clarity of illustration, the dizgonal braces
have been omitted entirely and the .lateral braces 59
and 60 have been omitted from Flgures 7 and 8. The
upper ‘end of ‘the leg segment 16a is pivotally ‘connected
to the rest of the leg 16 by a hinge 62 and the lower end
of the leg segment 165 is pivotally connected to the rest
of -the leg 16 by a hinge 63, with the. pivot portions of
the hinges 62 and 63 being on the inner side of the leg
and leg segments. - The leg segments 16z and 16b are
plvotally connected together by a hinge 63 which has its
pivot point exteriorally of the leg segments. The leg
segments 17a and 176 are connected to the leg 17 in an
identical manner with the connection of the segments 16a
and 165 to the leg 16 and: therefore include a hinge 65
connecting the upper end of the leg segment 172 to
the rest of the leg 17 and a hinge 66 connecting the
lower end of the leg segment 17b to the rest of the leg 17
and ‘a hinge 67 connecting the segments 174 and 17b
together.. The leg 14 is split at 14a to receive a hinge
70 for pivotally connecting the portions of the leg 14
thereabove and: therebelow together.  Similarly, the leg
15 is split-at 154 to form two:sections which are pivotally
connected together by a hinge 71. . These hinges 70 and
71 have their pivotal portions on the inner side of the
legs and they are in substantially the same horizontal
plane as'the hinges 67 and 64, when the derrick is 1n
a-vertical position.

When the derrick is.in a vertical position, side remov-
able braces 72 and ‘73 are provided, with ‘the bracé 72

_extending from the leg 14 to the leg 17 and having bolts

T2a extending through the legs' 14 and 17 to prevent
any -inadvertent folding of -the derrick structure. Simi-
tarly, 'the ‘brace 73 extends between the derrick legs 15
and 16 and is secured thereto by bolts' (not visible).
To reinforce the folding section B, while not interfering

with - the folding thereof, the "U-shaped braces 57a and

57b are provided, with the brace 57a being substantially
identical with the other braces 57, but being inclined and

‘being connected to the legs 16 and 17 above the hinges

62 and 65, respectively, and also being connected to the
legs 14 and 15 above .the -hinges 70 and 71. - The brace
§7b is inclined at an opposite angle to the brace 57a
and is-connected to-the derrick legs below the hinges 63,
66, 78 and 71 The brace 57q has a hook or eyelet 75
thereon for connection with ‘a hydraulic or mechanical
jack 76 which is pivotally connected to the truck bed. 19
(Figure 1) by a pivotal connection 77, or is mounted
pivotally upon any -other suitable support. If ‘desired,

-a plurality of jacks 76 may be utilized; for example, if

two jacks are used, one could be connected to leg: 16
and the other to leg 17 so that more substantial support
for raising and lowering is provided as compared to the
use of the one jack 76 as illustrated. Thus, the uppeér
section -C of the derrick is .directly connected to -the
hydraulic jacks-76.

When it is desired to fold the derrick from a vertncal
to :a horizontal position, the side removable braces 72

and 73 are detached from the derrick legs and the

hydraulic "jack or ‘jacks 76 ‘are lowered to lower ithe

upper derrick “section C. As ‘the upper section C. is
lowered, the upper-and lower panels of the folding sec-
tion B move inwardly by pivoting about their hinges
(Figure 9), and such lowering of the upper section. C
continues until the upper section C is in a substantially
horizontal position (Figure 10) at which time the upper
and lower folding leg panels of the folding sections B
are, substantially parallel to each other and are folded
between the inclined braces 57a and 57b.. To support
the derrick in its horizontal ‘position, a vertical support
78 mounted on the truck bed 10' may be provided (Fig-
ure 1). By .reason of the’ fact that the crown block
assembly K and the traveling block T of this derrick

are constructed to- handle stands of -well pipe’ which are
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‘the second exposed ‘tool joint or collar.

6 .

of greater fength than the height of the dernck thie -deft
rick can be constructed of a length such that when ih
its folded: or horizontal ‘position, it is of a short enough
length ‘to meet the requirements of State law for trans:
portation purposes on the highways.  “Also, it is ‘of :suffi-
ciently low ‘height when folded to meet the State reqmre-
ments and to be able to pass under normal underpasses
and similar obstructlons The width of the derrick -can
also be of sufficient size so a3 to meet State requlremen‘ts
and it generally will not exceed the width of the trallcr
or truck bed 10,

In order to further reduce the hexght of the derrick
when in a folded position, the pipe rack 11 -and the
derrickmans stand 80 are also- pivoted to the derrick
legs so’ as to be disposed in a: substantnaily horizontal
position (Figure 13 when the derrick is so posmoned :
for transportation. - The ‘pipe rtack 11 includes an outer-
frame 11a which-is pivotally connected at 115 and 1l¢
and which is 'supported by a pair of cables 81 extendmg
from' the upper end of the “derrick.” ~Fingers 11d are.’
provided with the frame 11a so as to forin spaces there-
between for the reception of the stands S of pipe, when
not in use. . To counterbalance the welght of the stands S
when racked in pipe rack 11, a guy wire 83 is usually
provided for connection “with the forward end of the
truck or ‘some other support (Figure 1).  The derrick-
man’s stand. 80 includes a pivotal connection 84 and
all of the links thereof aré pivoted so that the stand can
be swang to a horizontal -position as shown in Figure 1
and may be raised ‘to a position for use as shown in
Figure 2 with a removable brace 85 being bolted thereto
to prevent the pivoting during such use. The details of
the pipe rack 11 and the derrickman’s stand 80 may be
varied so:long as the pivoting thereof can be effected.

In the use or operation of the derrick of this invention,
the derrick is transported to-the well site on the. truck
bed 18, or a trailér bed or .any similar portable device,

“and - then is moved' from its horizontal transportation

position to a substantially vertical position over the well
9¢ by a raising of the jack or jacks 76 (Figure 1).. The
rear of the truck bed 10 can be supported upon mechan-
ical jacks 91 mounted upon blocks 92 positioned on
the ground: or other support. - With ‘the derrick in its
vertical - position, the. removable side braces 72 and 73
are bolted in place to prevent folding of the structure
during vse.”

Assuming that -the well pipe is in the well 90 and is

‘being held therein by ‘the usual slips: 93, the removal

of such pipe from the well would then be effected. First,
the traveling: block T would be lowered until the auto-:
matic elevators such as that shown in Figure 5 engage
the tool joint or collar of the well pipe P projecting above

"the:slips 93. The slips 93 are then released and by the

operation of the drawworks 46, the traveling block T is
raised, thereby raising the well pipe P a sufficient dis-

tance to expose. another:tool joint or collar on the well -

pipe P, at which time, the slips 93 are again set and the~
traveling block T is lowered: until the: elevators engage
The elevators
at the bottom of the traveling block T then engage 'with
such second exposed tool joint or ‘collar and the well pipe
is-then- again raised’ by raisitig: the traveling block T,
This: continues until two or more sections of-the well pipe
which form a stand S are exposed above the slips 93.
Because of the open structure of the crown block  as-
sembly K, the well pipe can extend considerably above
the upper end of the derrick without any necessity for
a distortion or bending thereof and whzle’permlttmg a
direct pull to: be apphed to the well pipe for the raising
of same. By raising a multi-joint stand S, considerable
time is saved over the usual system, with this size derrick,
of disengaging and handling each. joint individually. . It
should-be noted that inclined. guide pIates 86,87 and 88
are provided below the water table sections 18a, 185 and
18c; respectively, 5o as to guide the upper end of the well
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pipe P through the open area of the crown block K.
With a stand of pipe thus raised above the slips 93 and
with the upper end thereof projecting above the upper
erid of the crown block assembly K, the light elevator
L is attached to the well pipe at the upper end thereof
by the derrick man working on the derrickman’s plat-
form or stand 86. The lower coupling in the vicinity
of the traveling block T and above the shps 93 is then
threaded out so that the portion of the well pipe P which
forms a stand S above the slips 93 is detached from the
portion of the well pipe being held by the slips 93 within
the. well. 9. The load of the stand of pipe thus
detached is.then carried by the light elevator L with the
knife edge: 52b thereof gripping the exterior of the pipe
to prevent shppage of same and any necessary raising of
the pipe beiig effected by the operation of the cathead
55 to effect a moving of the line 54 connected to the light
elevator. | The derrick man on the platform 8¢ then
swings: the released stand of pipe so that the upper end
thereof contacts the roller 45 and the lower end is brought
over onto a platform 95. Thereafter, the upper end of
the stand of pipe S'is positioned between two of the ﬁngers
11d of the rack 11. The traveling block T is then in a
position to repeat the above sequence of operations in
order to raise another-stand S of pipe from the well.
Such. sequence of steps or operations is continued until
all of the well pipe which is desired to be removed from
the well has been removed and positioned as-stands S
in pipe rack 11 alongside of the derrick.

When it is desired to add the stands of pipe S to
the well pipe P in the well, the above sequence of steps
or operations is reversed by swinging a section of stand
S from the pipe rack 11 with the light elevator to a
position over the well 90 and connecting the same into

" the well pipe in the well, while the elevators are below
the coupling of the pipe joint resting in the slips. The ele-
vators are manually released above this coupling. The
traveling block T is raised so that the elevators engage
the middle tool joint or coupling and then the traveling
block T assumes the full support of .the well pipe, and
the slips are disengaged. The traveling block T is then
lowered until it is substantially in the vicinity of the slips
93. The slips are then set, the elevators are manually re-
leased, raised above the middle coupling by the winch,
and subsequently raised up to the top joint in the stand
to engage the top coupling in stand S. The traveling
block T again assumes the full support of the well pipe,
the slips are diserngaged,-the traveling block T is lowered
again to the vicinity of the slips 93, slips are set, and
another stand of pipe S is added to the well pipe stung P
in the well, in the same manner.

From the foregoing; it is believed evident that the im-
proved crown block assembly and the improved traveling
block are so constructed that the upper end of the derrick
is open so that lengths of well pipe can be handled therein
which are greater in length than the height of the derrick
structure. The open side of the derrick permits the pipe
to be racked along side of the derrick and is pariiculariy
advantageous -in its use with the open crown block as-
sembly. It is also believed evident that the folding struc-
ture of the legs of the derrick permits the derrick to be
folded from a vertical position to a-horizontal position
for transportation with a single lowering movement and
with relative ‘ease and simplicity. By reason of the fold-
ing feature of the derrick of this invention and the open
crown block assembly of this invention, the derrick is
especially suitable for use as a portable derrick, because
it can handle lengths of pipe substantially equal to the
lengths of pipe normally handled by taller portable der-
vicks and fixed or “permanent” derricks, while at the same
time the length of the derrick when in a horizontal posi-
tion can be short enough to meet the requirements of
State law for transportation of same.

The foregoing disclosure and description of the inven-
tion is illustrative and explanatory thereof and various
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changes in the size, shape and material, as well as in the
details of the illustrated construction can be made, within
the scope of the appended claims, without departing from
the spirit of the invention.

What is claimed is:

. A well'derrick adapted to handle lengths of plpe of
greater length than the height of said derrick, comiprising
four derrick legs having braces comnecting said legs to
form a four-sided derrick, said braces joining said legs
on only three of the four sides leaving an open side on
the derrick through which well pipe can be passed to and
from the derrick, a.substantially U-shaped water table
secured on the upper ends of the derrick legs with the open
portion -of the substantially- U-shaped water table being
on the same side of the derrick as said open side, a crown
block assembly having a side sheave mounted on each of
the two parallel sections of the substantially U-shaped
water table with an open area therebetween of substan-
tially the same shape and size as the open area of said
{J-shaped water table, each. of said side sheaves of said
crown block assembly being mounted on stub shafts which
terminate outside of said open area of said water table,
and said crown block assembly also including a cross
sheave mounted on the rear or closed end of the water
table substantially perpendicular to said parallel sections
of the water table and rearwardly of said open area of
the water table to enable a support line to be passed over
said cross sheave from one of the side sheaves to the other
of the side sheaves without passing through or obstruct-
ing said open area of said open side of the water table,
whereby a well pipe can be passed upwardly through the
open area of said U-shaped water table and the open area
between said sheaves without distortion or bending of the
pipe.

2. The structure set forth in claim 1, including a travel-
ing block suspended by the support line from said crown
biock assembly and having a set of two or more sheaves
connected together with an open area therebetween of
substantially the same size and shape as said open area iit
said water. table.

3. A well derrick including, a structural framework
having a central unobsiructed passage extending through-
out its length which passage is aligned with the well bore
over which the derrick is disposed, a crown block assembly
at the upper end of the derrick having an opening there-
through in alignment with the central passage, a travelling
block assembly adapted to be movably suspended from the
crown block assembly aid adapted to traverse the central
unobstructed passage, said travelling block assembly hav-
ing a central opening therethrough which is in alignment
with the central passage, whereby a well pipe being in-
serted within or removed from the well bore may extend
within the central passageway and through both the travel-
ling block and the crown block assemblies.

4. A well derrick as set forth in claim 3, wherein one
side of the structural framework of the derrick is cpen to
communicate with the central unobstructed passage to fa-
cilitate tlie insertion and removal of pipe into and from
said passage.

5. A well derrick as set forth in cleim 3, together with
means secured to the travelling block assembly for en-
gaging a well pipe extending through said assembly to
raise and lower said pipe within the well bore.

6. A well derrick as set forth in claim 3, wherein the
travelling block assembly comprises a pair of sheaves
which are spaced from each other on opposite sides of
the central unobstructed passage, and means connecting
the travelling block sheaves to each other with said con-
necting means having a central opening aligned with the
central passage and also including a coupling device for
connecting the travelling block assembly to a well pipe,
whereby said pipe may be suspended from the travelling
block assembly.

7. A well derrick including, a structural framework
having a central unobstructed passage extending through-
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" out its lenigth, a crown block assembly comprising at least

one sheave at the upper end ‘of the derrick, means for
mounting said sheave at one side of the unobstructed pas-

' sage; said mounting means terminating outside of said

unobstructed passage .so as to permit:the vertical move-
ment of ‘well pipe in said passage above said sheave and
adjacent to.said mounting means, and a travelling block
assembly including a pair’ of sheaves adapted to be sus-
pended within ‘the. central passage by means of ‘a cable

which passes over -the crown block sheave, and. around.

the travelling block sheaves, said travelling block sheaves
being spaced from each:other and located out of align-
ment with the central: unobstructed passage, whereby a
well pipe may extend upwardly. within. the central pas-
sage and through both the-travelling block and the crown

~ block.

8. A well derrick inciudiﬁg, a ‘structural framework

‘having a_central unobstructed passage extending through-

out its'length, a‘crown block assembly comprising a pair
of side sheaves spaced from éach other on opposite sides

-of said passage, a traveling block assembly. including a

pair of sheaves which are located on opposite sides of
said central passage, an additional sheave mounted at the
upper end of the derrick as part of the. crown block as-
sembly and disposed substantially perpendicular to-the
sheaves. of the traveling block and located at one side of
the unobstructed ‘passage, a:cable-threaded over one of
the crown block: side sheaves, over one of the traveling
block sheaves; - thence around said additional sheave,
thence over another of the traveling block sheaves, and
thence over the other side of ‘the crown block sheave,
whereby the cable suspends the traveling block assembly
and permits it to be raised and lowered within the central
unobstructed passage and whereby-said additional sheave
crosses -said cable from one side of said passage to the
other without obstructing said passage.

9.~ A well derrick as set forth in claim 8, together with
means connected with “the traveling block sheaves for
connecting the traveling block dssembly with a well pipe
extending through the central passage, whereby said travel-
ing block may be utilized to raise :and lower said well

pipe.
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10..A well derrick including, a structural framework
having a central unobstructed passage extending through-
out its length and an open side through which a well pipe
can be laterally moved, a crown block assembly com-
prising a pair of side sheaves spaced from each other on
opposite sides of said passage, means mounting said side °
sheaves on said framework, said mounting means termi-
nating outside of said central unobstructed passage where-
by the area between said side sheaves is unobstructed, a
traveling block assembly including a pair of sheaves which
are located on opposite sides of said central passage, an
additional sheave mounted at the upper end of the derrick - -
as part of the crown block assembly and disposed sub-
stantially perpendicular to the side sheaves of the crown
block assembly and located at one side of the unobstructed
passage and on the closed side of the derrick framework "
opposite to said open side for guiding and suspending-a
support line across from one. side sheave to the other side
sheave without obstructing said passage or:said open side,
a support line extending over the crown block side sheaves
and said additional sheave-and extending downwardly

- therefrom around: said traveling block sheaves . for sus-
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pending the traveling block assembly from said crown
block assembly ‘for raising and lowering same within the -
central unobstructed passage. i

- References Cited in the file-of this patent
UNITED STATES PATENTS

2,314,323 Alexanderetal. .____.._. Mar. 23, 1943
2,474,846 Jobhns ol lo____ill July 5, 1949
2,505,087 AthY oo oLl Apr. 25, 1950
2,527,255 Hunt _io o oeowoi-ioz2- Oct. 24,1950 .
2,558,119 Young .- —ioo ooiiaol June 26, 1951
2,577,642 Woolslayer et:al. ________ Dec. 4, 1951
2,595,307 Selberg ——oooooomoii_il May 6, 1952
2,609,180 Alexander ______._.______ Sept. 2,1952
2,634,831 Haisch o . __ . Apr, 14,°1953°
2,699,965 Owen ..______ i aem Jan. 15, 1955



