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My invention relates to oil well derricks fabri 
cated from structural steel members. Such dera 
ricks are in general use throughout the world 
and are fabricated by many manufacturers. All 
of these manufacturers, so far as I am aware, 
have adhered closely to standard tower design, 
using four leg members connected by girts, which 
encircle the derricks, and diagonal cross bracing 
members, each member of which extends from 
the junction of a girt with a leg to the junction 
of an adjacent girt on an adjacent leg, the cross 
bracing members crossing each other at ap 
proximately the center of the panel formed by 
the two girts and the two legs. 
In steel derricks of all kinds with which I am. 

familiar, including the derrick described herein, 
the corner legs are designed to carry the entire 
vertical load. In addition to this vertical load, 
such derricks are subjected to certain loads pro 
ducing horizontal stresses in the derrick. Such 
stresses for example are produced by the drill 
pipe which is not in use and which rests upon 
the derrick‘ door and leans against the upper 
portion of the derrick. Since several thousand 
feet of pipe in long stands are constantly so 
stored, the horizontal component of force pro 
duced thereby on the derrick is considerable. 
In addition to this component the derrick in 

. times of high wind is subjected to horizontal load 
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ing due to this wind. In the conventional form 
of derrick the cross bracing in the panels formed 
by the legs and girts is depended upon to resist 
all horizontal load componets. This cross bracing 
is always in tension and is not designed in such 
a manner as to have any material strength in 
compression. . 

It is an object of my invention to produce a 
derrick in which the conventional cross bracing 

- is eliminated and in which a novel arrangement 
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of diagonal bracing is used. By this novel ar 
rangement I am able to produce a derrick having 
the same ability to resist the forces to which a 
derrick issubjected as the conventional form of 
derrick but in which a considerable saving in 
weight of material over that used in the con 
ventional derrick is possible due to a better 
utilization of material. ' 
In derricks of my invention the diagonal mem 

bers are also depended upon to resist the hori 
zontal load components imposed on the derrick, 
but these diagonal members are in compression. 
Derricks constructed in accordancewith my in 
vention are not only more economical in material 
usedin their construction than conventional der 
ricks but are much more rigid, due to the open 

type of construction used, offer less wind re 
sistance than the standard derrick, and due .to 
a reduction in the number of parts and connec 
tions require less labor to fabricate and erect 
than a conventional derrick. 
Further objects and advantages will be made 

evident hereinafter. 
In the drawings which are for illustrative pur 

poses only: 
Fig. 1 is a diagram in pseudo-perspective, 65 
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'showing'the preferred form of derrick embodying 
my invention. 

Fig. 2 is an elevation of 
side of said derrick. 

Fig. 3 is an elevation of the calf wheel'side of 70 
said derrick. ' 

Fig. 4 is an enlarged view showing one method 
of connecting the various derrick members. 

Fig. 5 is an elevation showing a center six point 
connection. 

Fig. 6 is a view showing a corner six point 
diagonal connection as it would appear were that 
portion of the structure shown to the left of the ~ 
line a--a turned ’90° towards the plane of the 
paper from its actual position. 

Fig‘. 7 is a section through one of the legs. 
Fig. 8 is a section taken as indicated by the _ 

line b--b of Fig. 6;. this ?gure, however, is not 
distorted from its normal plane. , 
In the drawings I have illustrated a derrick 

of the proportions usually employed in well 
drilling rigs, the derrick having four sides and 
being substantially larger at its base than at its 
upper end. I have illustrated a construction suit- . 
able for a derrick in the neighborhood of 120 feet so 
high and intended to carry various units of drill 
ing equipment, such as a crown block, draw 
works, etc. ' 
The derrick illustrated, being four-sided, in 

cludes four legs 10. In accordance with the pres 
ent invention, horizontal girts 11 are provided 
at each side of the derrick to extend between. 
the legs 10, diagonal members 12 are provided 
between the girts 11 and the legs 10, and various 
other features of construction are provided, as 
will be hereinafter described. 
The legs 10 of the derrick are located at the‘ 

corners of the structure and extend from the base 1 
to the upper end. ,Each. leg 10, in accordance 
with my invention, involves three principal parts, 
namely, two main ?anges 13 lying in the planes of 
the adjoining sides of the derrick, and an outer 
?ange 14 projecting outwardly from the point 
of intersection‘ of the main ?anges 13. The 

theladder and pump 
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-'main ?anges together form an angle-shaped 110 
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2 
structure, each main ?ange for a part to 
which the girts and diagonal members of the 
structure may be connected. The outer ?ange 
14 projects. outwardly from the corner formed 
by the main ?anges so that there are equal angles 
between the outer ?ange and the two main 
?anges,'as clearly illustrated in Fig. 'l of the 
drawings. The outer ?ange 14, because of its 
relationship to the main " ?anges, adds a sub, 
stantial amountof strength and rigidity to the 
leg by the addition of but little material to the - 
structure formed by the main ?anges alone. 
In accordance with the preferred form of the 

invention, each leg is of sectional construction, 
1. e., the legconstruction just described is in 
two sections, the line of division being through 
the center of the outer flange 14: in the plane of 
the outer ?ange, so that each leg section includes 
a main ?ange and an outer flange part 14“. 
When the leg is assembled, as shown throughout 
the drawings, the ?ange parts la“ abut and are 
secured together as by bolts 15, or the like. In 
practice, bolt holes are provided at suitable in-. 
tervals throughout the lengths of the ?ange parts 
14“ and the bolts 15 are applied to secure the 
?ange parts 14;“ together as the derrick is ase 
sembled. A feature of the sectional leg construc= 
tion just described is that the sides of the der= 
rick can be assembled on the ground in sections 
of suitable length and then moved into position 
to be secured by coupling the ?ange parts 14“ of 
the legs through the bolts 15. ’ 
In the structure of the present invention, there 

are several horizontal girts 11 at each side of the 
derrick. The girts 11 are arranged to extend 
between opposing main ?anges 13 of the derrick 
legs and are vertically spaced. The girts 11 may 
be formed of angle iron and may be connected 
to the main ?anges 13 of the legs through joints 
or connections such as I will hereinafter describe. 
The invention provides a novel and e?ective 

arrangement of diagonal members 12 between the 
legs 10 and horizontal girts 11. In accordance 
with the invention, there are four diagonal braces 
located in each space de?ned by adjacent legs 
of the derrick and adjacent girts 11 extending be 
tween said legs. The diagonal members 12 are 
connected to the opposing main ?anges 13 of the 
said derrick legs at points intermediate the 
points of connection between the horizontal girts 
and the legs. Diagonal members A extend from 
their point of connection with the derrick legs 
upwardly and inwardly to’ a point where they 
adjoin each other and connect with the middle 
portion of the upper girt 11, while ‘diagonal 
members B extend from their point of connection 
with the legs downwardly and inwardly -to a 
point where they adjoin and connect with the 
lower girt 11. This arrangement of parts is 
clearly illustrated in Figs. 1, 2, and 3 of the draw 
ings. The diagonal members A and B are pref 
erably formed of angle iron and are connected 
with the leg ?anges and the girts through con 
nections such as I will hereinafter describe. In 
the case illustrated, the diagonal members are 
shown connected directly to the leg ?anges 13 
and are shown connected to gusset plates 16 
attached to the horizontal girts by bolts 17. The 
diagonal members 12 of the construction are 
active or load-carrying parts of the structure 
and, when the derrick is under a strain, these 
members act either under compression or ten 
sio?‘. By supporting the diagonal members 12 
intermediate their ends, a given load capacity can 
be gained by the use of lighter members than 

aesaecs 
is possible if the members are free or unsup 
ported between their ends. I may therefore 
brace or support the diagonal members 12 inter‘ 
mediate their ends by braces 18, as shown at 
portions of the derrick illustrated in the draw 
ings. The braces 18, as illustrated in the draw~ 
ings, are connected with the middle portions of 
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the diagonal members and extend to points ad- 3 
jacent the points of connection between the hori 
zontal girts 11 and the legs 10. 

It is to be noted that the braces 18 that may 
be employed to permit of the use of light diagonal 
members are comparatively short and form. but 
a small portion of the derrick structure. 
The framing and bracing at the lower part 

of the derrick may vary considerably from the 
main derrick construction that I have herein 
above described in order to accommodate equip 
ment such as may be employed in connection with 
the derrick. In the drawings, _ I have shown 
framing below the horizontal girts C suitable for 
.units or? equipment such as are commonly em 
ployed in the drilling of oil wells. 
My present invention provides a joint or con“ - 

nection for coupling the ends of the angle iron 
members with the other parts, for instance, with 
the leg ?anges and the gusset plates. In accord 
ance with my invention, a reinforcing member 
20 is applied to the end portion of the angle iron, 
being connected to the member, and a bolt 21, 
or the like, connectslthe reinforcing member and 
one ?ange of the angle iron to the member to 
which the angle iron is connected, while a bolt 
22 connects the reinforcing member with the 
vother ?ange of the angle iron. The reinforcing 
member may be an angle-shaped part designed 
to ?t into the angle iron and having ?anges 23 
?tting against the inner sides of the ?anges of 
vthe angle iron. The main connecting bolt 21 
which joins the. angle iron to the member to 
which it is to be connected joins two ?anges and 
the reinforcing member to the angle iron. The 
bolt 22 joins the other ?ange of the angle iron 
to the other ?ange 23 of the reinforcing member. 
Through the medium of the reinforcing member 
and the bolts 21 and 22, the second or otherwise 
unsupported ?ange of the angle iron is connected 
with the member to which the angle iron is con= 
nected, thus developing the strength of both 
?anges of the angle iron. In addition to the bolt 
21, the reinforcing member 20, the angle, and 
the member to which the angle iron is connected 
may be connected through a lug 2% formed on one 
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?ange 23 of the reinforcing member to project ' 
through registering openings 25 in the ?ange of 
the angle iron and the member to which the angle 
iron is attached. The lug 24 does not act to tie 
the parts together; however, it is e?'ective with 
the bolt 21 in resisting shearing strain tending to 
separate the parts, and it increases the load or 
strzatisn taking bearing surfaces of the connected 
pa . 

Through the sectional leg construction provided 
by my invention, sections or lengths of the sides 
of the derrick can be assembled on the ground 
and lifted into place, where they may be made 
secure by the bolts 15 joining the ?ange parts 148 
of the leg sections. It is to be noted that the 
outwardly projecting ?ange parts 141*‘ are angu 
larly disposed so that a side section of the derrick 
‘can be readily moved inwardly into position so 
that it is guided by the ?ange sections 14“ of 
the adjoining sides of the derrick and that the 
leg parts requiring connection, 1. e., the ?ange 
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parts is“, are located so that the bolts 15 can 
be readily applied. 

It will be noted that the diagonal members 1122 
form six point (or member) connections at the 
points indicated by the dotted circles at we and 
101 in Fig. l. The connections at point 100 are 
shown in Fig. 5, and the connections at point 
101 are shown in Fig. 6. ‘ 
Referring to Fig. 5 it will be seen that forces 

are distributed from the point 102 in six direc» 
tions, due to the six members which radiate 'iZro 
this point (the girt i1 acting as two‘ of these 
members). 
Referring to Fig. 6 it will be seen that forces 

are distributed‘from the point 103 in six direc~ 
tions, due to the six members which " 1'11:- from 
this point (the leg is acting as two of these 
members). . 

The derrick in fact consists of legs and (liege 
onal members, each of the diagonal members 
terminating at each end in a six point connection. 

ese diagonal members di?er from the corn 
ventional cross bracing foundin all sorts of strnc‘= 
tures in that they act in compression to resist 
horizontal forces. 

It will further be noted. that in the embodiment 
of my invention, as shown in Fig. 6, the diagonals 
of one side are de?nitely positioned with relation 
to the diagonals of an adjacent side, that is all 
the diagonals at one end or the other terminate 
at a six point connection which is de up of 
the legs, two diagonals from one side and two 
diagonals from another side. This six point sys 

tem or bracing gives great sti?’ness to the derrick 
with a um use of material. 

I claim as my invention: 
i. In an oil well derrick, the combination of: . 

i’our leg members; girt members arranged in sets 
of four extending around the-derrick in the same 
plane and being connected at their ends to said 
legs; and diagonal members each extending from 
‘and connected toadjacent legs, said diagonal 
members being so placed that they form with the 
girts six point connections at the centers or” said 
girts and that they form with the legs six point 

' connections on said legs at a point midway be 
tween the planes oi‘ adjacent girts. 

2. Inv an oil well derrick, the combination of: 
tour leg members; gilt members arranged in sets 
or tour extending around the derrick; in the same 
plane and being connected at their ends to said 
legs; diagonal members each extending from and 
connected to adjacent legs, said diagonal inexn= 
hers heing'so placed that they form with the 
sirts six point connections at the centers of snid. 
sirts and that they form with the legs sis: point 
connections on said legs at a point midway be~ 
tween the planes of adjacent girts; auxiliary 
hraces substantially perpendicular to said diag~ 
onal members, each of said braces extending from 
the junction of a girt with a leg to a point on 
'a diagonal brace midway between the‘girt and 
the leg; and means for securing one end of said 
brace to said leg and the other end oi’ said ‘brace 
to said diagonal member. 
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