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My invention relates to the construction of a 
deltrick base having particular utility when em 
ployed with a heavy duty derrick of the type 
used to drill deep Wells, such as oil or gas wells. 
The base structure provided on a derrick of this 

class must be so constructed as to withstand ex 
tremely heavy loads. Inasmuch as the rotary 
table is attached to the center of the derrick 
base, the base must be able to withstand the dy 
namic loading imposed upon it by the drilling 
operation. This dynamic loading is of a vibratory 
type and of such magnitude that unless these vi 
brations are isolated from the derrick tower as 
by transmission to the foundation piers instead 
of directly to the tower, fatigue of the tower 
members and a consequent tower failure may 
result. 
The method of constructing derrick bases in 

current use provides separate tension and com 
pression members for anchoring the derrick legs 
to each other. These braces are not tied to the 
axis of the derrick legs, but are offset so that 
when loaded they tend to distort the entire der 
rick structure. 
In this construction, the various members com 

prising the base structure are cut into numerous 
pieces and provided with bolted connections at 
the ends thereof of such type that the bolts are 
loaded in direct shear. In view of the fact that 
the main structural members in the present con 
Struction. are not continuous, these members 
must, of a necessity, be heavier in construction 
than would be required were it possible to use a 
continuous member for this purpose. 

Also, the use of bolted connections of such type 
that the bolts are loaded in shear, requires a 
larger bolt with the result, of course, that a 
larger hole must therefore be provided in the 
member to accommodate the larger bolt. The 
larger hole, in turn, weakens the member to such 
an extent that a member larger than ordinarily 
required must be installed. 

Furthermore, the present method of construct 
ing derrick bases is such that the main load 
bearing members of the base do not transmit the 
loads directly to the derrick foundations, but in 
stead transmit these loads to auxiliary members, 
which in turn, in many cases, transmit the loads 
to the derrick leg rather than to the derrick 
foundation. 

In Summary, it will be seen that the disadvan 
tages of the present method of constructing der 
rick bases pointed out above require the installa 
tion of a derrick base which is considerably heav 
fer in construction than would be required were 
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it possible to overcome the aforementioned dis 
advantages. 

It is therefore a primary object of my inven 
tion to provide a derrick base in which the main 
Structural members are the diagonals and extend 
essentially continuously and in a straight line 
from the point of loading to the foundation piers. 

it is also an object of my invention to pro 
vide a method of constructing derrick bases 
which eliminates the points of weakness in the 
present designs, thereby allowing a much lighter 
construction. Without Sacrificing strength and 
rigidity. 

it is an additional object of my invention to pro 
Wide a derrick base of the character described, 
in Which the loads imposed upon the base are 
transmitted directly to the derrick foundations. 

It is an additional object of my invention to 
provide a derrick base construction of such type 
that the main load bearing members thereof may 
be made continuous. 

It is a further object of my invention to pro 
Wide in a derrick base of the character set forth 
an improved System of bolted connections for re 
ducing the shearing StreSS imposed upon said 
bolts. 

It is also an object of my invention to provide 
in a derrick base of the character set forth a sin 
gle member for each of the diagonal braces for 
transmitting both tension and compression loads. 

In accordance With the preceding objects, it is 
also an object of my invention to provide a means 
for attaching the aforementioned diagonal braces 
Such that the loads transmitted thereby will be 
applied to the foundation at the axis of the der 
rick leg. 

It is an additional object of my invention to 
provide a derrick base of the character set forth 
which includes the necessary recesses for ac 
commodating the drilling equipment and to pro 
vide a novel method of construction which rein 
forces these recesses. 
Other objects and advantages of my invention 

Will be apparent from a study of the following 
Specifications, read in connection with the ac 
companying drawings, wherein 

Fig. 1 is a plan view of the derrick base of my 
invention. With the flooring removed to show the 
relative location of the members; 

Fig. 2 is a vertical section taken on the line 
II-II of Fig. 1 showing the vertical relationship 
of the various members; 

Fig. 3 is an enlarged plan view of the portion 
TTI indicated by dotted lines in Fig. 1; 
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IV-W of Fig. 3 showing the method of reinforc 
ing a receSS provided for a rotary table; 

Fig. 5 is a vertical section on the line W-W 
Showing the connection details employed at the 
corner of an inner frame; 

Fig. 6 is a fragmentary exploded perspective 
view showing the connection details employed at 
point VI indicated by dotted lines in Fig. 3; and 

Fig. is a partial plan View Sinillar to Fig. 1 
showing an alternative method of construction of 
the draw-works portion of the derrick base of 
lay invention. 
Referring to Fig. 1 I have illustrated the bottom 

potion of a derick enploying the base construc 
tion of Tiny invention. The derrick includes up 
standing legs i& which rest upon foundations f 
and ai'e anchored thereto by means of derrick 
leg footings 2, winich are described in my co 
pending application, Serial No. 221,947, filed July 
29, 3.938, now Patent No. 2,164,428. 

Briefly, the footings 2 include a footing plate 
E3 which rests upon skid plates 4 of the founda 
tion ii and upon which rests the derrick leg f 8. 
Secured to the footing plate i3 and the derrick 
leg A are footing side plates 5. 
The derick base of my invention includes peri 

metric member's which extend between adja 
cent legs so as to define a rectangle and are at 
tached to the foundations by means of Suitable 
connections to the footing side plates 5. I also 
provide a structure for Securing and supporting 
a rotary table (not sinown) including an inner 
perimetric frame 5 which is rectangular in shape 
aid disposed with its sides parallel to the peri 
metric members 8. Since the inner perimetric 
fireme is the location of the origin of the 
dynamic and vibratory forces which must be 
transmitted to the foundations , I extend the 
main structural members comprising diagonal 
3races is of the base of my invention in a straight 
line between the inner perimetric frame 7 and 
the foundation . The main members 9 may 
be additionally braced with a system of transverse 
members 8 as illustrated in Fig. 1 which are also 
eraployed as fioor supporting members for Sup 
porting a derick floor (not shown). 
As best illustrated in Figs. i. and 3, two of the 

sides of the inner perimetric frame f are formed 
ity transverse braces 28 and 2?. The braces 20 
and 2 are preferably of channel shape and ex 
tend from one of the perimetric members 6, to 
which they may be attached as by means of suit 
able clips 22, to another of the perimetric mem 
bel's 3 located on the opposite side of the der 
rick base. The channels 2) and 2 have a portion 
of the upper flange thereof removed as indicated 
at 23 in Fig. 1. An adjacent transverse member 
24 lying parallel to the transverse members 20 
and 2i also has the upper flange thereof removed 
as indicated at 25 in a position corresponding to 
the inner perimetric frame 8. The recess thus 
formed in the channel members 28, 2 and 24 are 
ordinarily empioyed as a socket into which the 
'otaly table employed for drilling the well is 
inserted. 

In order to reinforce the transverse members 
3, 2 and 24 at the point where the upper flange 

is removed, I provide reinforcing members 26, 27 
and 28, which are preferably of angle shape and 
piaced with tine upper leg of Said angle extending 
horizontaily. I carry the angles 26, 27 and 28 
well past the einds of the recess portions So as to 
provide the required additional strength and 
ligidity. The horizontally extending upper legs 
of the angles 26, 27 and 28 form a base upon 

2,194,124 
which the under side of the rotary table may 
rest. 
The sides of the inner perimetric frame 7, op 

posite to those just described, include a member 
29 at One side thereof and a member 30 at the 
Other. As illustrated in FigS. 3, 4 and 5 the nem 
bers 29 and 30 are preferably of angle shape and 
are so disposed as to place the upper edge of Said 
angle in the vertical plane, while the horizontal 
leg extends away from the opening in the innei 
perimetric frame 7. I prefer to form the ends 
of the members 29 and 33 in Such a manner that 
the horizontal leg 3 thereof Will lie in abutting 
relation with the Web of the channel member 20 
and rest upon the horizCntal leg of the angie il'On 
27, to which it may be secured as by bolts 32, 
While tine vertical leg 33 thereof is extended be 
yond the end of the horizontal leg 3) so as to 
eXtend beyond the Web of the channel 20 as indi 
cated at 34 of Fig. 3. 
With this method of construction it will be seen 

that forces imposed upon the angle members 3) 
tending to move these members away from the 
opening in the perimetric frame 7 will place the 
bolts 32 in Slear. By extending the vertical leg 
33, however, into such a position that it bears an 
Overlapping relation to the Web of the channel 
member 28, a part of the load imposed on the 
angular member 35 will be carried by the vertical 
leg 33 the 'eof So as to materially educe the 
shearing stresses in the bolts 32. The vertical 
legs 33 of the angle iron 3) also operate as guides 
for securing the rotary table in position in the 
Center of the derrick base and operate as load 
bearing elements to transmit the horizontal re 
actions on the rotary table to the diagonal braces 
9, which are attached at the corner of the inner 

peririnetric flane in a manner which will now 
be described. 
As illustrated in Fig. 3, the diagonal braces 9 

are preferably of I-beam shape so that they may 
effectively transmit compression and tension 
loads. At the point of attachment of the I-beam 
A 9 to the corner of the inner perimetric frame 7, 
I renove the upper and lower fanges of the 
I-beam 9 and allow the Web 35 to project beyond. 
To the Web 35 I Securely attach, as by welding, 
a connection plate 35 which is disposed at the 
proper angle to lie parallel to the channel member 
28. The connection piate 36 may be attached to 
the web of the channel member 2 and the down 
wardly extending leg of the angle member 27 as 
by bolts 37. 
As best shown in Fig. 6 the connection between 

that portion of the I-beam 9 lying between the 
transverse members 20 and 24 to the web of the 
member 24 is accomplished by Welding a con 
nection plate 38 to the Web and fanges of the 
I-beam 9 at the proper angle to cause the con 
nection plate 38 to lie parallel to the tranSverse 
member 24. The connection plate 38 and the 
I-beam attached thereto are Secured to the trans 
verse member 24 as by bolts 39 which may also 
attach a connection plate 36a on the remaining 
portion of the I-beam 9 which is similar to that 
just described as being used at the corner of the 
inner perimetric frame f. 

It will be noted that in this type of connection 
detail, forces transmitted from the inner peri 
metric frame to the diagonal brace member 9, 
place the bolts 33 primarily in tension, although 
a relatively small shear component is present. 
In the previous methods of construction this con 
nection was made by the use of angle clips which 
Were bolted to the Webs of the members 9 and 20. 
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It is obvious that with a clip type of connection, 
although the bolts attaching the angle clip to the 
Web of the member 20, are stressed in the same 
manner as the bolts 3, the bolts which are used 
to attach the clip to the web 35 of the I-beam 9 
are stressed in direct shear. 
AS is well known in the art, bolts are capable 

of transmitting. Inuch heavier loads in either Con 
pression or tension than they are in shear. It 
will be readily understood, therefore, that the 
method of construction employed in the connec 
tions at the corner of the perimetric frame 7, 
namely the method of attaching the I-beam 9 so 
as to reduce the shearing streSS in the bolts, and 
the method of overlapping the vertical leg 33 of 
the angle members 38, provides a corner connec 
tion which is materially stronger and more rigid 
than the methods of connection at present used. 
The use of a stronger and more rigid method of 
construction allows the substitution of lighter 
elements without sacrificing strength and rigidity, 
thereby materially reducing the cost of a struc 
ture of this type. 
In order that the derrick base of my invention 

may be fabricated in the shops as a standard or 
stock unit, it is necessary to provide means where 
by the draw-works employed in the operation of 
drilling a Well may be extended into the space 
enclosed by the derrick base if such construction 
is required. For this purpose I provide a short 
longitudinal member 49 which is disposed parallel 
to the perimetric member 6 located on the draw 
works side of the derrick and spaced in Wardly 
therefrom a sufficient distance to allow the draw 
works to be extended sufficiently far into the 
derrick base structure to meet the requirements of 
any specific application. 
The member 40 is made as long, or longer, than 

the width of the draw-Works to be employed. I 
attach the longitudinal member 40 to the trans 
verse member 24 and to a corresponding trans 
verse member 4 located on the opposite Side of 
the inner perimetric frame 7 by means of Suit 
able clips 2. 
2 are cut at the member 40 and are attached 
thereto as by suitable clips 43. Extensions 44 
and 45 of the members 20 and 2 span the Space 
between the longitudinal member 40 and the 
draw-works. The perimetric member 6 is 
attached in any suitable manner to these men 
bers. 

It will be seen that in case it is required to 
move the draw-works toward the center of the 
derrick beyond the side of the derrick base defined 
by the perimetric member 6, it is only necessary 
to remove the extensions 44 and 45 and to cut 
free and remove that portion of the perimetric 
member 6 extending between the transverse 
members 24 and 4. The removal of these three 
parts will thereupon provide a notch-shaped re 
cess in the draw-works side of the derrick base, 
into which the draw-works may be extended. 
Inasmuch as cutting the perimetric member 6 
requires that the portion of the member 24 lying 
on the draw-works side of the diagonal braces 9 
carry any vertical loads imposed thereon While 
essentially unsupported at its end, I prefer to 
extend the member 24 continuously from one 
side of the derrick to the other so that the afore 
mentioned draw-works portion thereof may 
operate as a cantilever beam. 

In Fig. 7 I have illustrated an alternative , 
method of construction which is preferred in cases 
where it is definitely known that the dra W-WOrkS 
Will not be inserted into the side of the derrick 

The transverse members 20 and . 

3 
base. As clearly shown in Fig. 7, in this case I 
prefer to carry the diagonal members f9 con 
tinuously from the derrick foundations to the 
inner perimetric frame 7 to where they are 
attached in the manner previously set forth. 
Inasmuch as the perimetric member 6 is, in this 
case, left intact, the transverse member 24 may 
be cut to allow the continuation of the diagonal 
brace 9 without weakening the structure, inas 
much as loads imposed upon that portion of the 
member 24 which is disposed between the diag 
onal brace 9 and the outer perimetric member 6 
Will be transmitted by a simple beam action to 
the diagonal braces 9 and the perimetric mem 
ber S. 

Referring to Fig. 2, it will be noted that all 
of the members comprising the derrick base of 
my invention are preferably of the same vertical 
dimension and so connected that the lower Sur 
faces thereof lie in the same plane. This entire 
structure may then rest as a unit upon the foot 
ing plates 3 so that any vertical loads imposed 
upon the derrick base may be transmitted direct 
ly to the foundations. 
The attachment of this unit structure to the 

footing, in contradistinction to attachment to 
the derrick leg as in current practice, provides 
for the direct transmission to the foundation 
of horizontal loads and vibrations. This prevents 
vibrations resulting from the drilling operation 
from being transmitted to the derrick tower 
and avoids the danger of a tower failure due to 
fatigue from vibration of its members. 

It will therefore be seen that I have provided 
a novel method of constructing a base for a 
derick of such type that the main structural 
members extend essentially continuously and in 
a straight line from the point of Origin of the 
loads to be carried to the foundations. This is 
a fundamental improvement over the present 
method of construction in which these loads are 
transmitted over discontinuous members disposed 
at angles to each other to the derrick tower. 

For the purpose of convenience in understand 
ing the foregoing specification and the appended 
claims, I have employed the expression "essen 
tially continuous' to describe the main structural 
members; by which I mean that these members 
may be actually a single member or a member 
comprising a pair of interconnected parts, as de 
sired, provided, however, that the parts are so 
interconnected (in the manner taught herein 
before for example) that the resulting member 
functions as a single unit and operates structural 
ly in my derrick base construction as though 
such interconnections did not exist and a single 
member were employed. This is in contra-dis 
tinction to previous constructions in which the 
various interconnected members, although coop 
erating with each other, nevertheless functioned 
as separate units rather than as a single con 
tinuous member. 

I have also provided a novel construction for 
a derrick base such that the points of Weakness 
existing in the present base designs have been 
eliminated, thereby allowing a lighter and less 
expensive structure to be employed for the same 
load conditions. 

It will further be noted that the derrick base 
of my invention provides means for accommodat 
ing the various pieces of machinery employed 
in the drilling of Wells of this character and 
also includes novel" means for reinforcing the 
recesses or Openings provided for this accom 
modation. 
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4. 
While I have shown and described the preferred 

embodiment of my invention, I do not wish to 
be limited to the details of construction previous 
ly described herein, except as defined in the ap 
pended clains. 

Clain: 
1. In a derrick base, the combination of: an 

Outer rectangular perimetric frame including out 
er perimetric members Secured together at the 
adjoining ends thereof; transverse members ex 
tending parallel to one pair of said perimetric 
members and eXtending between the other pair 
of said perimetric members and attached there 
to; notches formed in Said transverse in embers 
by removing a portion of the upper part there 
of, whereby derrick machinery may be confined 
in Said notches; reinforcing members disposed 
parallel to Said transverSe Internbers and lying 
below the bottom of Said notches, said reinforc 
ing members extending beyond each end of Said 
notches and being attached to Said transverse 
members; cross ties attached to said reinforc 
ing members With the ends thereof abutting 

2,194,124 
the sides of Said transverse members; and means 
On the ends of said cross ties protruding through 
Said notches for preventing movement of said 
CrOSS ties beyond the ends of said notches. 

2. In a derrick base, the combination of: an 
Outer rectangular perimetric frame; an inner rec 
tangular perimetric frame; transverse members 
extending between opposite sides of said outer 
perimetric frame and attached thereto; diagonal 
members extending between corresponding cor 
ners Of Said inner and Outer perimetric frames 
and attached thereto; a longitudinal member 
dispOSed in the plane of Said transverse mem 
bers and parallel to One of the Sides of Said outer 
perimetric frame for inter-tying a plurality of 
Said transverse members; and means for remov 
ably attaching to said outer perimetric frame 
and to Said longitudinal member the parts of 
Said transverse members included between said 
longitudinal member and said outer perimetric 
frame for permitting their removal to admit a 
portion of a well rig draw-works. 

AARON D. RHODES. 
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