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C 85

means  for supporting towers, columns and
the like, and more particularly to anchorages -
or footings for slaeleton towers, such as are
--used in trs ansmission lines, - - )
-1t is' known that such towers are sub]ected _-

UNITEI STATES

PATEN'Il OFFICE

ROBERT W LUIPPOLD AND WILLIAM T SPARROW OF HAMPTON VIRGINIA

TOWER ANGHORAGE

Apphcatmn ﬂled N‘ovember 19 1926 Serlal No 149 478

ThlS 1nrent10n relates to 1mprove1nents n -

"'.--to oons1derable loads due to the weight of

o ~the towers themselves and the Wewht of the
- Wwires, ice loads, etc.; and must be supported' :
on secure footings to resist any tendency of
the tower toward d1splacement
© considerable overturning forces are set up by
- the force of the wind, unbalanced line pulls
‘and similar lateral iorcus which must also be
taken up by the i‘ootlngs in order to prevent -
~any movemeént of the tower leg and conse-

10

. 18

quent tower distortion or deflection. Where
~permissible, - - o
A further ob]eot is to employ Inateuals in

such towers are built on ground of rocl:y or

- unyielding character, the anchorages are
a form readily available eommerelally 1n all
required, sizes and Welghts -

simple 1n- constrnctlon and llght in welght

~ but where the ground is of a granular nature,

95

~ such as sand, it 1S necessary to distribute the .
~ thrusts resultmcr from the above loads over
- considerable areas and to dispose the anchor-
ing members so as to assure a sufficient weight

of supenmposed earth to reS1st the uphft-_ -
' | 1nafter

j forces

30

Furthermore, the locatlon of the towers 1S
' oiten removed from transportation facilities

and may be comparatively inaccessible. This

‘requires an anchorage which 1s llght 11

- welght, compact and capable o:E ready assem-

~ bly ancl installation with a minimum of labor
- and equipment.
N must likewise be such as to be reachly vari-
~ able in dimensions and proportions of the

parts, in order to meet the widely varying

The design of anchorage

o .eonchtlons of load with the most efficient and

.40

“economical distri oution of material, and at
the same time it is desirable to employ ma-
terials in a form which is readily available
' oommerolally 1n all reqnlred srzes and._

wel 1ehts.

- principally, interconnected grillage elements
‘such as angle irons, Z-bars, I-beams and the.
like. These anohorages are unsatisfactory in

practice, particularly where the soil is light,

90 for n1any reasons. Their surface area is small-_

Varlons rjrnes of anchorages have hereto-' P
- of the mernher

fore been used for this purpose, including

Likewise

‘and an excessive amount and welght of ma-

terial is required in order to obtain sufficient
‘bearing surfaces.
such anchorages is such that an efficient dis-
tribution of material s 11nposs1ble and the

‘Moreover, the design of
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available commercial sizes and weights of

One of the objects of the present, invention

‘isto provide a novel form of anchorage which

“the elements are limited so as‘to result fre- o
quently in uneconomical use of material.

'BOII . ,'l. -

will provide a large surface area Wlth the :

‘minimum amount of material.

~Another object is to prov:lde an anchorage -
in which the dimensions and proportions are

readily variable to suit particular conditions

“in order to promote economy through the use

of the minimum size and wel o‘ht of anchorage SIS

A still further object is to- prorlde a novel :

form of anchor age which will minimize the

cost of labor of transportatlon assembl};r and o

| 1nstall ation.

'

Other obJ ects wﬂl appeal Inore fully here- _

- With the abore obJects in view, ‘the press

dium. Either one or a plurality of intercon-

~nected base members may be’ employed as
‘described  more fully hereinafter.
members are preferably prepared by press-
ing, rolling or stamping into trough-like form
“rolled sheets of metal, which may be obtained

These

commerc1ally In practmall'_yr all thicknesses

-and sizes; or they may be built up from suit-
~able un1ts
erably formed with a slight flare, Wthh facili-
‘tates the fornnno* of the Inemher and likewise

The walls of the trough are pref:

ermits of a Var1at10n in the effective area’

ness and size of plate, size and depth of

Dnnens1ons such as thick- ¢

enit invention employs base ]:nelnbers sub- .
stantially trough-shaped in cross-section and.
~possessing a large horizontal aréa Wherehy
- the load 1s distributed to the supporting me-

'3'_L5  .__

trouo'h and amount of flare are determined |
for the particular conditions encountered and

may be readily ealculated by Well known en- -

0'1neer1ng formulw

[




These members are buried i the earth at 2
depth determined by calculation to give the

- required weight of soil, and the legs of the

T

~thereto.

Z0
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towers are attached thereto in any ~ suitable
manner. Preferably the members are stiff-

ened by means such as cross-girders secured
The number of members to be em-
ployed is likewise determmed by caleulatmn,
and where a plurality is reqmred they are

connected together by suitable means such as

eress-—ﬁ‘lrders so as to provide a unitary sup-
portmﬂ* structure, to which a tower leﬂ’ or the
ke is atta,ched -

For the purposes of exemphﬁcatwn SeV-

eral forms of the invention have been illus:-

trated in the accompanying drawings, but it

is to be expressly understood that the in-
vention is not limited thereto and that ref-
erence is to be had to the fl,ppended claims

for a definition of the limits of the invention.
In the dra,wmcrs_——- .
Fig.11s an elevatmn Of one form of an-
chorsﬂe | S - |
Fw 9 ; 1S & pla,n view of I‘w 1; -
Fm 3 1s an ‘elevation of an anchorage
employmo' a plurality of base members
Fig. 4 is a plan view of Ifig.

I‘w 5 shows a further arranﬂ*ement of the
base members ' |

Fig. 61s a perspeetwe vrew of a single base
member

- Fig: [& is an elevetlon of an. snehoraﬂe em-
Ulovmg a built-up form of base member?

- Ifig. 8is a plan view of Fig. 7;
Flg 9 1s a seetmn taken on the lme 9—9

of Figo. 8; |
Fw 10 1S an elevatlon of a st111 further

| Ferm of base member; and

50

itk

-
1

Fw 11l i1sa dla.crrammatle elevatmn of the

base sectlon of a toweror the like, showing

its anchorage in place. .

Referrmo' now to the drawings, wherein
like 1eference numerals indicate like parts,
Fig. 1
ploymfr a trough-shaped base member which
1S 11]11strated in perspective in Fig. 6. This
member is here formed from a umtary sheet
of metal of the required thickness, preferably
by stamping, rolling or pressing the same 50
as to form a tretlﬂh 1 having outwardly flar-
ing. walls 2 which connect with flange-like
faces 3. The base member is set in the ground

at the required depth and may be stiffened

when  necessary by means such as a cross-
oirder 4 secured to the faces 3 of the base
member by any suitable means as by bolting.

This base member serves as a support for a
| tower leg 5 which may be attached thereto

In any suitable manner. In the form shown,

‘the tower leg is in the form of an angle iron

which extends into the trough 1 of the base
member, and is secured thereto by means ot
angle clips 6 which are suitably secured as

by bolting to the base member, tower leg and

CroSs- r.rlrder so as to form a, 11mtary support—

tion.

shows a simple form of anchorage em-

1,777,469

ing structure. This form of anchorage 1is
deswned for use when the loads are com-
pamtwely small.

Where the loads to be supported are larger
and require a greater supporting surface area,

a plurality of base members may be employed
as 1llustrated in Figs. 38 to 5. The number,
grouping and ar rancrement of these members
depends in each case on the particular con-
dltlons encountered and is capable of con-

siderable variation, only two. forms being

shown for purposes of illustration.

- In Fig. 3, two trough-shaped members are
placed parsllel to one another in the position
shown in Fig. 1, and are preferably connected
together and at the same time strengthened
by means of ‘a plurality of eress-—glrders 4.

JJJJJ

In the ferm shown, the- two center cross-

oirders are connected togéther by a section of

I-beam 7 to Wh]ch the tower leor 5 15 secured
by any suitable means. ‘Vhere desired the

tower ler may also be secured to the base

members themselves by Slllt‘lble antrle clips as
illustrated in Fig. 1.
Fig. 5 shows a a slightly different. form of
nﬁherage employmcr a plurality of trough-
shaped plates placed in. an inverted posi-
The cross-girders 4 in this case are con-
nected to the bettems of the troughs 1 in-
stead of to the faces 3 as in the preeedmrr
illustration.. The tower leg 5 may be secured
to the sssembly by means of a section of
I-beam 7 disposed similarly to the arrange-
ment shown in Fig. 4. In this censtructmn

the- honzontql area covered by the troun'h

plates. or covered by the anchorage 1S the
same as in Figs. 8 and 4, but the construction
is lighter and less r10‘1d and requires less
maierlal

Figures 7 to 9 show an snehorafre in which
the treugh sections are disposed in a continu-
ous “series instead of the unitary elements
shown 1mm Figures 3 to 5. In.this construc-
tion a. plurahty of par allel cross ties 8 are em-
ployed between which are inserted the metal

trough-shaped sheets 9. When these sheets

are designed to take a proportional part of
the compressive load they are suitably

sectred to the cross tie members, as by bolt-
ing, but when designed to aid in resisting the

uphft forces only, they are simply mserted_

between said members. The cross ties 8 are
contiected 'at each end by means of angle irons
10 which also serve to retain the metal sheets
9 in place. As in the preceding examples,
Stlﬁ()l’lillf)‘ members or cross girders 4 are prei-
erably employed and the tower leg is con-
nected to the assembly In a manner similar
to that illustrated in Fig. 4. In some in-
stances the sheets 9 may be flat.

In Fig. 10, the constructlon 1s similar to
that shewn in Figs. 7 to'9 except that Z-bars
11 are employed in place of the cross ties 8,
between which the metal sheets are inserted.

It will be readily understeod that thls SYs-
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- terial, resulting in considerable economy in

'.1‘;""7;77‘&”66 o

R tem 1s capable of expansmn to any number
- of members which may be required to meet
. the load and soil conditions encountered.
'Thus, for given conditions, the surface area

or footing requlred becomes fixed and 1s de-

termined by calculation, and this area may be
~ made up by eombmmo mto one unit the neces- )
- sary number of trough-ehaped base members.

The

lexibility of the arrangement permits

with the most economlcal distribution of ma-

. the amount of material employed. Further-

- o more, owing to the simplicity of form of the
15 _
~ thesamemay be varied at will without chang-
- ing the cost of labor, and the sheets of metal;_'
| _employed may be obte.med commercmlly mn

trough- sheped members the dimensions of

o practically all thicknesses and sizes at the

20
- over simple in construction and installation
- and
' - of proportion permits of varying the demgn_ '
‘to meet any given set of conditions.
- ‘While several embodiments of the mven-”
tmn have been 1illustrated in the dI‘&WlIlO‘S_
it is to be expressly understood that the in--
- 'vention is not limited to these embodlments,;-
' - but is capable of wide variation in the num-
“ber and arrangement of parts and in their
. relative dlmensmns and proportions, without
departmg from the spirit of the invention.
~Reference is therefore to be had to the ap-
pended claims for a deﬁmtlon of the llmlts
5 of the invention. ' B o

I

:..:1_

‘same cost per pound. The design is more-

the ease of manufacture: and of variation

- What 1s claimed is:

said member including a plurality of 0'1rders

“attached to said ﬂenges to prevent dlstortmn,.

and means for attaching a tower leg or the

like to said member and to said glrders .
- 2. In means of the class described for sup-
~ porting a tower leg or the like, a trough-like
 metal member opening toward the towen to
~ be supported and ha,vmg flanges extending
from the walls of said trough and means. for
attaching a tower leg or the like to said
flanges, said flanges and bottom of the tr ough -

”'Spreadmﬂ' .

o nected by upright side portlons and means
- for securing a tower leg or the like both to.

1+ said flange portmns a,nd to sald bottom por-
- tiom.

4. In means of the class descrlbed for Sup— --

| portlno' a tower leg or the like, a plurality of

ﬁi:

3. A troﬁgb shaped metel footmo' for.
‘tower legs and the like having substentmlly -

o hOI‘lfOIlta,l bottom and ﬂenoe portions con- undulations.

10, A feotma- for a tower or the hke, 111- -
cluding an anchora,ge structure made of plate
-_meterlel provided with a plurality of trough-

* metal members opening toward the tower to

65

'h-l

“prising

- 1. Means for: supportmﬂ* a tower leﬂ' or

' the like, constituting a Substantlelly trouohw |
~ like metal member prowded with a ﬂanﬂe-
~along each side thereof, means for stlﬁemnﬂ'

e

the form of a trough ha,vmg ﬂannres at ea,ch
side thereof, cross girders: connected to said
ﬂentres to prevent dlstortmn of said members |
"md uniting the same to constitute 4 unitary
_supportmt:r structure, and means for secur-
Ing-a tower: Ieg or the hke to sald eress—glr-
B, A footmO* for a tower or the like, m—.
_cludmﬂ* an anchorafre member mede of
of obtaining the required supportmg area
'fsmn ‘a series of beems extendmg crosswise
of sald anehoracre merber and said trough-
~shaped depresswn therein and secured to the B
‘upper face of said-anchorage member at op- .
‘postte ‘sides of said- depressmn and means g;

A
.....

ments

. . . . .
' . . .o h . b o A . -
- - | .3 . | | I
1 1 oL .
. o
1

80

'connectnw seld bea,ms to seld structurel ele-— R

6. A feotmcr for a tower or the hke coni- '

an mnehox age member of plete mate-
rial Wlth 1e111f0r01110' unduletlons formed o~
-;therem and a rigid foet connecting.element
-‘enea@mfr a plmehty of ‘the unduletlons of

smd member to prevent ﬂe}_ure of seld mem- :

-~ ber along the undulations. " SRR
oA footing for a tower or the’ hke, 111-_”'

flat surfaces are secured.

8. In a footing for a tower or the llke, the-_" o .
combination of an anchorage structure pro-

- vided with a plurality of undulations extend-

cured to said frame members for attachmg

~a part of a tower to said footing. T
9. A footing for a tower or the like, in- =~

90
cluding an anehel age structure havinga plu-

rality of trough- sheped depressions opening
upwardly and provided with . substa,ntlally* R
flat surfaeee at the upper edges of said de-
‘pressions, and structural members connected 95 =
~with said tower or the like end to Wthh said |

100 .

- ing lengthwise of said anchorage structureto. =
resist bending of said base structure in the
direction of the 1e11gth of said undulations =
‘and which anchorage structure extends sub-
~stantially througheut the area of said foot- 305 -
ing, frame members which extends trans-
versely of said undulations and which are
secured to portions of said anchorage struc- -

“ture between said undulations, and means se- IR
11

cluding an anchm age structure formed W1th o

‘said -anchorage structure, and structural
members cooperating with said. anchorage

_undula,tlens for reenforcmﬂ* said structure, =
the surface of said enehorecre structure evell--

o ~able to resist dlsplacement of said structure
o remstmo* dlsplecements of the tower and be-

- 1ng eennected by said walls to prevent'

s

In the ground being substantially coexten- -
~sive with the horizontal space occupied by

120

structure and extendmg transversely of said’

125

shaped portions formed therein and extend-

Ing in one direction, and structural members

~engaging said ancheraﬁ'e structure between -

be su_pported eech shaped substantlally n S&ld trough sheped portlons, end extendlng{f --

ek
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transversely of the Iength of the trough- N

- shaped portions thereof.

11, A footing for a tower or the 11ke in-
-cludmcr an anchorage structure made of ] late
rnaterial provided with a plurality of troucrh-
shaped depressions, a pair of beams secured

to the middle portion of said anchorage =

structure and extending transversely of the

“depressions therein, means for connecting

10

said tower or the hke to said beams, and a

structural member secured near each end of
said anchm age structure and extending
crosswise of said depressions.

12. A footing for a tower or the hke, in-
cludmer an anchorage structure having a plu- '
rality of trouﬂh-shaped portions, each in-

cluding a base “and upwardly extending side

20

o
ot

40

s speclfication.

portmns terminating in substantially “hori-
zontal flat portions, and structural members
extending transversely of said trough-

shaped portions and: arranged to exert down-
ward préssure against sald horizontal flat

portions.
In testimony Whereof we ha,ve mgned this

.....

ROBERT W. LUIPPOLD.
WILLIAM T. SPARROW
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