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This invention relates to an improved
type of fabricated steel tower or derrick con-
struction, and is particularly directed to that
class of structure in which the corner leg
columns and associated girts are formed of
standard structural angles. '

It is the major purpose of the present in-
vention - to produce an improved type of
heavy duty corner construction formed of
fabricated steel angles associated in a par-
ticular relationship to produce adjacent
sides connected to a corner leg column, with
said column comprised of two opposed inner
leg angles and an outer intermediate leg an-
%le arranged in back-to-back relationship to

orm a triple-angle leg column cross-shape
in cross section, and with the transverse
girts of each adjacent side connected to one
of said inner leg angles and the outer leg an-

gle connected only to said inner leg angles,

whereby said outer leg angle may be inde-

pendently removed to convert the heavy-

. duty structure into a structure suitable for

25
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lighter duty; and to provide a novel type of
compound gusset-bracket adapted for asso-
ciation with the leg angles and transverse
girts to strengthen the structure at points of

“juncture of the side members with said ‘cor-

ner column, - . . : ,
A further object resides in incorporatin

such a comstruction in a tower or derric

structure in a manner permitting the erec-

~tion of such a structure progressively in sto-
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_easy, quick, and economical manner. -

ries or tiers each of which may be finished to
a horizontal level, and in which the corner

leg columns are each formed: of three strings

of angle leg sections vertically aligned to
abut one upon the other with the sections of
the outer intermediate string arranged in

-break:joint relationship with those of -the

two inner opposed strings of leg sections.
A ‘still further object is to incorporate
such a construction in a.well derrick grad-
ually tapering upwardly and arrang

rick to a lighter pumping derrick in an

Tn the drilling of wells, the derrick is stb-
jected to very heavy loads and strains and

must for this reason be of very sturdy con-

struction, while a derrick used for operating
a completed well is not subjected to such
heavy loads or strains and can therefore be
of much lighter construction,

for
conversion from a heavy duty drilling der- !
"two  vertical gusset  plates each  associated
~with one of said sides; to provide'such gus--

A heavy derrick bsi'li_tvable' for drilling is

quite expensive and as a matter of economy-

some operators have established a practice
of dismantling the heavy derrick used dur-
ing drilling and of replacing it by a lighter

derrick after the well is on production, the

heavy derrick being assembled elsewhere for
use in drilling -another ‘well. - While this
practice is cheaper than providing new der-
ricks for every well, the dismantling and
erection amounts to an item of great .ex-
pense. o

It is therefore of great eéo‘nomical vimp‘or-"
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tance to so design a well derrick that it may - 'b

be of such strength as to be first used as a

drilling derrick and can be subsequently con-

70

verted, at a minimum of expense, into a -

lighter pumping derrick, without excessive
dismantling of parts and so that such parts
are fully available for replacement to
quickly and easily reconvert the structure
back to a drilling derrick, or may be com-

75

pletely salvaged for use in the building of
another drilling derrick. It is of further

importance that a. well derrick be well . - -

braced and reinforced, especially at the cor-

80

ner legs, to withstand. strains- tending to -
bend or twist the structure; and for this rea- -

-son it is desirable that the girts of each side
-of the structure be connected to the corre- -
- sponding girts of the adjacent sides by hori-

85

zontal gusset. means, ‘that -the girts ‘and -

braces be connected to the leg columns by

_vertical gusset means, and that such gusset.

means be of such character that their se-
curance in place is not entirely dependent

upon bolts or like means,

90

" Therefore, among the vfurthe_.r»objecté of

this invention are; to providé an 1integral

compound gusset bracket adapted for asso- .

ciation with a corner ‘leg column and the
two adjacent sides of the structure, and pro-

viding a horizontal gusset plate forming an .
“independent connecting means between the - -.
adjacent sides, and -

horizontal girts of sai

set bracket with a‘ngied wings or anchor
plates adapted to be. clamped between the
outer and inner leg angles of the corner col-
umn; and to provide a compound gusset
bracket of the character, which may consist
of a single sheet metal stamping. '

. Various other objects and advantages will

“
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" be more fully's
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18

parent from:the following
description of the accompanying drawings,
which form a. part of this disclosure;, and
which illustrate a preferred form of em-

bodiment. of the invention.
Of the drawings:. =

Fig. 1 is an elevation of a tower structure
constructed in accordance with the present
“invention. o T :

Fig. 2 is an eﬂdi‘géd‘phﬁ"éééﬁox),' partly

.. broken, taken on line 2—2 of Fig. 1.
" Fig. 8 is a fragmentary vertical section
taken on line 8—3 of Fig. 2. = - ’

Fig: 4 is a fragmentary elevation of a

.corner portion’ of the-tower, looking -out-
wardly in the direction indicated by the

arrow 4 in Fig. 2. S - :
~ Fig. 5 is a plan view of the gusset bracket
blank before being bent to form: S

. Fig. 6 is a perspective view of one of the
_gusset brackets as it will appear before the
_ bolt holes are punched therein. o

" Fig. 7 is an elevation of a drilling derrick

constructed in accordance with

the present
invention. ; :

© - Fig. 8 is an enlarged fragmentary eleva-
‘. tion of one corner of

' the derrick as it will
appear with the outer intermediate leg

.- angles removed.
30

- replace the removed intermediate leg angles.

.38

. In Figs. 1 to 6 there is illustrated a heavy

duty type of structure in the form of a
square tower having four corner leg columns
connected together by transverse girts and
diagonal sway braces which form the re-

- spective sides of the structure. - ‘The several

45

Jeg columns are of duplicate construction

- and each is formed of three strings of angle

sections disposed in back-to-back- relation-

ship- to form a leg column substantially

cross-shape in cross section, with the sec-
tions of each string vertically. aligned to
abut one upon the other. ' - Co
The inner opposed angle leg sections 10
and .11 are disposed with their respective
flanges 10* and 11* extended in the planes
of the respective adjacent sides of the tower
and with. their other flanges 10* and 11® ex-

. tending outwardly, and the respective leg
_sections 10 and 11 of the several corner leg
““columns are arranged in horizontal align-
- ment. so. as to bring the several lines 12 of

‘abutment at coincident verticalll_z'e spaced in-
- tervals, whereby-the tower may

assembled
progressively in stories or tiers to a hori-
zontal level. The outer intermediate angle
leg sections 13.are disposed between the
inner opposed leg sections 10 and 11 -with
their flanges in parallel relationship with the

. flanges 10* and 11® of said inner leg angles

and said outer leg angles are disposed in
brake-joint- relationship with the inner leg

_angles 10 and 11 so that their lines 14 of

-be bent

Fig. 9 is a similar elevation showing the
angles' joint-plates which may be used to-

e

abutment come half way between ‘those- of
the inner leg angles, as shown'in Fig. 1.

- Disposed at ¢ach end of each pair of the
inner leg angle sections 10 and 11 is a-com-

pound gusset bracket of novel construction,
ormed to provide two vertical gusset plates
15 and 16 disposed at right angles to each

other; a horizontal gusset plate 17 connect-:
! ing said vertical gusset plates, and two ver-
_tical anchor plates 18 and 19 extending out-

wardly from and at right angles to the re-.

spective vertical gusset plates. This gusset
bracket is preferably formed of a single
sheet metal stamping of the contour illus-
trated in Fig. 5, said stamping being formed
with a central aperture 20 and a slit 21 ex-

tending inwardly to intersect said aperture.

73

80 ‘lak

In the forming of the bracket from said

stampin%, the anchor plates 18 and 19 may
ack along the dotted lines 18* and
19* and at right angles to the vertical gusset

plates 15 and 16, and said vertical gusset

plates 15 and 16 may then be bent upwardly
along the lines- 15* and 16* and at right

. angles to the horizontal gusset plate 17, thus

forming a bracket of substantially.the shape
illustrated in Fig. 6, said bracket being, by
preference, subsequently punched or bored

" to accommodate the several rivets or bolts

by which it is secured into the tower struc-
ture.. - . '

At each level or tier of the tower struc-
ture, as defined by the lines 12 of abutment
between the vertically adjacent inner leg
angles, two of the above described gusset
brackets are positioned in reverse relation-
ship with their respective horizontal gusset
plates 17 back-to-back and their respective
vertical plates extended in opposite direc-
tions; and such gusset brackets are disposed
so that their vertical gusset plates 15 and 16
closely engage the inner surfaces of the
flanges 10+ and 11* of the respective inner
leg angles 10 and 11, and with their vertical
anchor plates 18 and 19 disposed between
the adjacent outer leg angle section 13, and
the respective flanges 10* and 11® of the in-
ner leg angles 10 and 11, as clearly shown
in Fig. 2, these particular gusset brackets
being indicated generally, by the reference
characters A and B. S

Certain other intermediate gusset brack-
ets C and D, similar to those above de-
scribed, are preferably located at approxi-
mately the middle of the respective pairs of
inner leg angles 10 and 11 of each corner
column and are disposed ‘in- the same re-
Jationship to the several leg angles as are
the gusset brackets A" and B, that is, each
pair of said brackets C and D are in reverse
relationship vertically with their verical
anchor plates positioned between the leg
angles and their horizontal gusset plates in
back-to-back relationship. _ :

In erecting the structure, the several leg

03

100

105

110

1156

120

125

130



10

e

20

30

35

_ anti-vibration

- _said bracket,

“together by
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angles of each corner leg column are secured
bolts 22, 23, and 24, the bolts 22
extendin% through the flange 10° of the re-
spective leg angles 10, the anchor flanges of
the respective gusset brackets A and B, and
the adjacent flange of the res ective leg
angle 13, the bolts 23 extending t}fu‘ough the
flange 10, the anchor flange of the respec-
tive gusset brackets
cent flanges of the leg angles 13,
bolts 24 extending through the flanges 107,
through suitable spacers 25, and through
the adjacent flange of the respective leg
angle 13; and by bolts 26, 27, and 28 extend-
ing in like manner through the flange 11°
of the respective leg angles 11, the anchor
plates of the respective gusset plates and
the adjacent flanges of the respective le
angles 13, the bolts 28 extending through
suitable spacers 29, in the same manner as
do the bolts 24, it being understood that a
greater number of the bolts 24 and 28, with
their associated spacers, may be’ provided
if desired. :

The side structure connecting the adja-
cent corner leg column is illustrated as com-
prising a pluralit of girts and braces, and
as such girts and braces included in each
story or tier are duplicates of those included
in the other stories or tiers, only one set
thereof will herein be described in detail.
The sides of each story includes lower and
upper transverse marginal girts 30 and 31,
so called because they define the respective
lower and upper margins of the respeotive
story, a pair of intermediate transverse girts
39 and 33, a lower pair of diagonal sway or
braces 34 and 35, and an up-
per pair of similar sway or anti-vibration
braces 36 and 37. ‘

The several transverse girts are of angle
form and may be of identical size and shape,
with the ends of their horizontal flanges cut
angular as shown in Fig. 2, and the respec-
tive ends of each agirt are disposed in nested
relationship inside the cooperating %usset
bracket with the horizontal flange o said
girt engaging the horizontal gusset plate
thereof and the vertical flange of said girt
engaging the adjacent vertical gusset plate
of said bracket. This relationship, will in
the complated structure, dispose the several
girts in pairs, which pairs are secured to-
gether at spaced intervals by bolts 38 ex-
tending through the horizental flanges of
the respective girts. and through suitable
intermediate spacers 39. :
~ Each end of each girt is secured to the
associated gusset bracket by a bolt 40, ex-
tending through its vertical flange and the
adjacent vertical gusset plate portion of
and.is secured to said bracket
and the adjacent inner leg angle by a bolt
41 extending through the vertical flange of
said girt, said vertical gusset plate portion

‘girt and said inner

C and D, and the adja-.
and the

in back-to-back relations

‘cross-shape in cross

-angles,

of said bra‘cl.(e_tf and through said inner leg
angle, said vertical gusset plate portion of
the bracket being thus clamped between said

ovident in Fig. 2. Bolts 42 extend through

the horizontal flanges of the respective girts.

leg angle, as is plainly '

70

and through the horizontal gusset plate por- -

tions 17 of each pair of 4
C, D, thus securing said pairs of brackets
together independently of their connection
with the corner legs, |

sset- plates are- further secured together

brackets A, B, and -

L

and said horizontal -

independently also of the girts, by a bolt 43.

The several diagonal sway braces are of
angle form and their ends are swaged to
bring both flanges thereof to vertical par-
allel contact thus providing securing ends
of double thickness. These respective sway
braces are each secured to the vertical gus-
set plate portions of the associated-brackets
by bolts 44 and 45, the bolts 44 extending
through said braces and the vertical gusset

80
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plate portions of said brackets, and the bolts -

45 extending through said braces, said brack-
et and the adjacent.inner angle leg sections.

The above described construction provides
o tower or similar structure in which the re-
spective corner leg columns each consists of
three strings of angle leg sections arranged
ip and secured to-
gether throughout their lengths at spaced
intervals to form corner legs substantially
section, and transverse

irts and braces connected to -said ' corner
egs by compound horizontal and vertical
ousset brackets, with such gusset brackets
forming reinforcing connections joining the
transverse girts and
the tower to those of the adjacent side there-
of. .Such construction further provides

‘corner leg columns consisting of two verti-
cal strings of opposed inner corner leg.

angles and an intermediate string of outer

corner leg angles connected to%ether in a

manner permitting a removal of said outer
leg an
adaptable for use for lighter service.
In Fig. 7, the above described construc-
tion is shown incorporated in an_oil well
drilling derrick, and when such a derrick is
to be converted to a lighter pumpin
the outer leg angles 13 thereof wi
moved, Fig.
rick with such leg angles removed. . In cer-
tain instances the structure may be used in
this condition, but it is
sirable to substitute for
short angle joint-plates 50, as shown
in Fig. 9, these joint-plates being secured in
place by bolts 51 which extend through the
same bolt holes as did the respective bolts

92, 23, 26, and 27 previously used to secure

les to convert the structure- to one .

believed to be de-
the removed leg

90
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braces of one side of =

105

110

115

derrick. -
1 be re-
8 showing a corner of the der-

120 -

1256

the leg angles 18 in place. In case the joint- -
plates 50 are not used, suitable bolts may be

provided to extend through the bolt holes

130
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52 and secure the vertical ‘andhor plates 18,

19 to the respective -inner ‘leg angles 10

and 11, . -

The several stories or tiers-of the tower are
~herein described as

being of like construc-

. tion, but it is to be understood that this has

Y e
-

* . ified - to " sccommodate

15

20

3¢

-

ore. particular reference to the major por-
tion thereof, for it will be evident, particu-
larly to those skilled in the oil industry, that
in a well derrick certain portions of the
structure will necessarily be somewhat mod-
i the walking-beam
draw-works and other portions. of the drill-
ing or pumping ‘equipment and also that
suitable provisions will be made for the der-

rick ladder, platform, water table, crown-’

block, ete, "~ :
-While the structure herein illustrated and

described is fully capable of fulfilling all of

the objects primarily stated it is to be un-
derstood that I.do not wish to restrict the

resent invention to the specific embodiment

erein disclosed, for it is susceptible of em-
bodiment in various other forms, all coming
within the scope of the claims, which follow.

I claim as my invention : S »

1. In a structure of the nature disclosed,
the combination of relatively spaced triple-
angle corner leg columns, each comprised. of
only two opposed. inner leg angles and one
intermediate “outer leg angle disposed in
relatively spaced back-to-back relationship

- to form a corner leg column substantially

35

- umns, the girts of each

40

45

- mediate

50

- intermediste outer leg-

cross-shape in cross section ; transverse girts

forming the respéctive sides of the structure
and connecting the adjacent. corner leg col-
side being secured at
opposite ends to the adjacent inner leg
angles of the associated’ leg columns; means

connecting the inner leg angles of ‘each cor-

ner column independently of the intermedi-
ate leg angles thereof; and independent re-
movable means for securing the intermedi-.
ate leg angle of each corner column to the
inner %’e‘g angles thereof, whereby the inter.
leg angles may be independently re-
moved. - .~ Tl o - ,
2. In a structure. of the nature disclosed,
the combination, of : relatively spaced triple-
angle corner leg columns, each comprised of
only two opposed inner leg angles and one
-angle disposed in

- relatively spaced back-to-back relationship

. to form a corner leg

58

. of each inner leg an,
" the adjacent side of t

’ column' substantially
cross-shape in cross section, with one flange
! le disposed parallel to

- girts: forming the respective sides .of the

—

structure and connecting the adjacent corner:
leg columns,

the girts of each side being se-
cured to the respective parallel flanges of
the adjacent inner leg angles; means con-
necting said flanges of both inner leg angles
of each corner leg column independently of
the intermediate leg angle thereof; and re-

- column to the intermediate leg

: anFIe corner leg columns,
on
an

e structure; transverse _
‘angles of said /
-horizontally aligned so

1,876,538

movable means for secufing the otherﬂan%es
of both inner leg angles of each corner leg

of, whereby said intermediate lfeg angle may
be independently removed. c ‘

8. In a structure of the nature disclosed,
the combination of : relatively spaced triple-
angle corner-leg columns, each comprised of
only two opposed inner leg angles and one
intermediate outer leg angle disposed in
relatively spaced back.to-back relationship
to form a eorner leg column substantially
cross-shape in cross section ; transverse girts
forming the respective sides of the structure
and connecting the adjacent corner leg col-
umns; means %o

removable means for securing the intermedi-
ate. leg angle only to the inner leg angles,
whereby said intermediate leg angle may be
separately removed, .

4. In a structure of
the combination of:

the nature disclosed,
relatively spaced triple-
each comprised of

two opposed strings of inner leg angles

one intermediate string of outer leg
angles arranged in relatively spaced back-to-
back relationship to form a corner leg col-
umn substantially cross-shape in cross sec-
tion, the leg angles of each string being ver-

tically aligned to abut one upon another, the '

the inner leg angles of said two opposed
strings being horizont.ally aligned so that
the leg angles of both sajd opposed strings
abut at coincident levels, and the interme.-

.diate leg angles being disposed to break-

joint with the innér leg angles; transverse
girts forming the _respective sides of the
structure and connecting the adjacent corner
leg columns; means for securing the girts
of each side to the adjacent inner leg angles
of each associated corner column; and inde-
pendent removable means for securing the
Intermediate leg angles only to the inner leg
angles, whereby said intermediate leg angles
may be separafely removed. .

5. In a structure of the nature disclosed,
the combination of: relatively spaced triple-

-angle corner leg columns, each comprised of

two opposed strings of inner leg angles and
an intermediate string of outer leg angles ar-
ranged in relatively spaced back-to-back re.
lationship to form ‘a corner leg column sub-

‘stantially cross-shape in cross section, the le

anglesof each string“being vertically aligne

to abut one upon another, the inner leg
two opposed strings being
that the leg angles of
th said opposed strings abut at coincident

levels, and the intermediate leg angles being

disposed to brea -joint with the inner leg
angles; transverse girts forming the Tespec-
tive sides of the structure and connecting the
adjacent corner leg columns; means for se-

r securing the girts of each.
-side to the adjacent. inner leg angle of each
- associated corner column 5, and independent

angle there- -

o
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curing the girts of each side to the adjacent
inner leg angles of each associated corner
column; means connecting the inner leg
angles of each corner leg column independ-
ently of the intermediate leg angles thereof ;
and independent means for securing the in-
termediate leg angles only to the mnner leg
angles, whereby said intermediate leg angles
may be separately removed.

6. In a structure of the nature disclosed,
the combination of : a triple-angle corner leg
column formed of two opposed strings of
vertically aligned inner leg angles with the
angles of each string horizontally aligned
with those of the other string and an inter-
mediate string of vertically aligned outer
leg angles disposed In break-joint relation-
ship with said inner le% angles, the three
strings of leg angles be
relatively spaced back-to-back relationship
to form a corner leg column substantially
cross-shape in cross section; reinforcing
brackets positioned at opposite ends of said
inner leg angles and secured thereto to form
direct connections between both strings of
inner leg angles; transverse girts forming
adjacent sides of the structure, -the girts of
each side being secured to the adjacént in-
ner leg angles and to said brackets and
means for securing the intermediate leg an-
gles only to the nner leg angles, whereby
said intermediate leg angles may be sepa-
rately removed.

7. In a structure of the nature disclosed,
the combination of: a triple-angle corner leg
colump formed of two inner strings of ver-
tically aligned leg angles with the angles of
each string horizontally aligned with those
of the other string, and an intermediate
string of vertically-aligned leg angles dis-
posed in break-joint relationship with the
inner leg angles, the three strings of leg
angles being arranged in back-to-back re-
1ationship to form a corner leg column sub-
stentially cross-shape in cross section; com-
pound gusset brackets reversely arranged in
pairs and positioned at the abutting ends of
the inner leg angles, each bracket having two
vertical gusset.plate portions connected by
» horizontal gusset plate portion, with each
vertical gusset plate secured to the adjacent
inner leg angle and the horizontal gusset
plate forming a direct connection between
the two inper strings
scuring the horizontal gusset plates of
each pair of brackets together to connect
the ssveral leg angles of both inner strings;
srensverse girts and braces forming adjacent
sides of the structure, the girts and braces
of cach side being secured to the adjacent

inner leg angles and the adjacent brackets; i

and separate means for securing the inter-
mediate leg angles to the inner leg angles
independently of the girts, braces, and
brackets. ’

_of the structure and

intermediate angle
ing arranged in-

of leg apgles; means

_ leg columns, the girts

5

8.Ina structure of the nature disclosed,

the combination of : relatively spaced corner
leg columns each formed of two opposed
strings of vertically aligned leg angles with
the flanges of each string disposed at right
angles to the adjacent flanges
string, and with the inner flange of each

70

of the opposed

string disposed parallel to the adjacent side .

the other flange thereof
extended outwardly, the leg angles of both

strings being horizontally aligned to bring

76

their respective abutment joints at coincl-

dent levels; transverse girts- forming the re-
spective sides of the structure and connect-
ing the sdjacent leg columns; means for se-
curing the girts of each side to the adjacent
inner flanges of the associated leg columns;
connecting elements as-
sociated with each corner leg column and
disposed between the outer flanges of both
strings of leg angles thereof in positions to.
span said- respective abutment joints; ‘and
separate means for securing
eloments to said outer flanges of the leg an-
gles of both opposed strings. .

9. A compound gusset bracket for a fab-
ricated steel structure, comprised of: two
angularly disposed vertical gusset plate por-
tions; a horizontal gusset plate portion con-
necting the lower edges of said vertical gus-
set plate portions; and two vertical anchor
plate portions, each:

vertical edge of ome of said vertical gusset

80

said connecting -

@8

connected - to an -inner

plate portions.and angularly disposed rela- w0

tive thereto.

10. A compound gusset
ricated steel structure, comprised of : a sin-
gle shest metal stamping having & horizon-
tal triangular gusset plate, two vertical gus-
get plates extending upwardly from the re-
spective opposite edges of said horizontal
gusset plate, and two vertical anchor plates
each extending outwardly
vertical edge of one of said vertical
plates and angularly disposed relative
thereto. . ‘

11. In 8 structure of the nature disclosed,
the combination of : relatively spaced triple--
angle corner leg columns, eac comprised
of only two opposed strings of vertically-
sligned leg angles and one intermediate
string of vertically aligned leg an :

bracket for a fab-

105

from the inner .
sset

11¢

115

les ar- -

ranged in relatively spaced back-to-back re-

lationship to form a corner leg column sub-

stantially cross-shaped in’ cross section, the |

leg angles of both oppesed strings of all-of
said leg columns being respectively, of cor-
responding lengths. so as. to break joint at
coincident levels, and the intermediate Ie
an%ies of each corner column being disposeg
in break-joint relationship with those of the
companion opposed strings; and transverse.
girts forming the respective sides of the.
structure end connecftin% the adjacent corner
of each side being se-

120
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cured to the adjacent opposed strings of the
associated corner leg columns independently
of the intermediate leg angles thereof.

12. A combination as defined in claim 7,
in which each compound gusset bracket has
two vertical anchor plates each connected to
one of the vertical gusset plate portions
theréof and positioned between one inner
leg 1angle and the adjacent intermediate leg
angle. :

1g3. A combination as defined in claim 7 )
in which each girt is of angle form and is

nested in a horizontal corner of one of said
gusset brackets with its horizontal flange

1,676,538

connected to the horizontal gusset plate and

its vertical flange connected to the adjacent

vertical gusset plate of said bracket. '
14. A combination as defined in claim 4,

in which the girts of each side comprise up-

per girts secured to the upper ends of the ¢

inner leg angles of the associated corner leg
columns and lower girts secured to the lower
ends of said inner leg angles. v

In testimon% whereof, T have hereunto set
mﬁ hand at Los Angeles, California, this
8th day of-July, 1926.

CLARENCE B. FOSTER.
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