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ROBERT L. ALLEN, OF SYRACUSE, NEW ¥¢

SKELETONSTOWER

ifo. 818,b1L. - : Bpecification of Letvers Poient.

Application fiod May 16, 1096, Seiial T, 46

To all whom it may concoriv:
Be it known that I, Ropert L. ALLEY, of -
Syracuse, in the county of Onondaga, in the
State of New York, have invented new and

5 useful Improvements in Skeleton-Tower:
Structures, of which the following, taken, in
_connection with the accompanying drawings, | geth
is o full, clear, nnd exact description. -~ | heig
"This invention relates to improvements in ! s

1o skeleton-tower siructure, and vefers more
. particulerly to the tripod type, similar to

T

that set forth in my Patent No. 791,575, sune
56,1905, in which the primary object is to pro-
duce a_comparat/iveg]-light yet strong and

15 durable structure, possessing a maximum ve-
sistance to tensile, torsional, and crushing
strains and capable of being manufsctured
and set up at & minimum cost.. This is also

the main object of my present invention, al-

-20 though I have sought to improve upon the

former striicture, first, by clamping the up-
wardly-coiverging extremities of the legs of
the tower within a one-piece casting in sub-
gtantially the same relative trianguler posi-
25 tions as the base of the tower and &t the same
 time providing mesns to expand end friction-
_ ally hold said converging extremities in fixed
welation to each other; second, by utilizing o
portion of the clamping means for the recep-
30 tion of superstructures, such as insulator-
pins snd sumiler devices, without loosening
or disengaging the clamping-head from the
upper ends of the tower-legs; third, by
clamping the expanded meeting ends of the
3z leg-sections together in such manner as o To-
lieve the tubular legs from buckling strains
and at the sams time to reinforce the clamp-
ing-sections by the use of U-shaped bolts for | pi
drawring said Sections sogether upon oppesits | its lowe
40 fnoces of the expended ends of the tubuler The clampl
legs, whereby the tightening of the bolts op~ i
erates to draw said meeting ends together;
fourth, to secure the transverse braces or
decks to each tubuler leg by means of a clamp-
4% ing-plate and U-shaped bolt, which engage
opposite faces of the leg in substantially the led end 3
same plane, so as to’ avoid short leverage | portion of each aperfure i
_strains upon the leg and parts of the clamp- to permit the tabes A
. ing device. » ' ' upwardly in i
5o Other objects relating to'the specific con- | folding
struction of the parts hereinbefere metitionsd | tower structu
will be brought out in the following descrip- | leg-seetions
tion. . o on, to be st b
In the drawings, Figute 1 is 2 side eleva- | nation in &k position to oscupy a 1 1o
55 tion, partly broken away, of a portion of a | minimum space, thereby facilitating 'ﬁhev
" tower, showing a portion of my improved | handling, storage, and transportation of the
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parts of the tower and also enabling the
tower to be more quickly assembled while be-
ing evected.  altheugh in the erection of the
tower the upper ends of these legs A are
brought close together, vet they are sepa-
rated or spaced apart in the form of an equi-
lateral triangle, and the apertures 5 of the
plate 1 are similarly spaced apart to veceive
and retain the upper ends of the legs in the
saime relation without friction one with the
other, thereby leaving a portion of the cast-
ing intervening between the openings 5 and
upper ends of the legs A for the reception of a

clamping-holt 3 and washer 4, which will be
presently desceribed. - 1t 1is now clear that the

axes of the openings 5 in the plate 1 ave dis-
posed at an angle to cach other and coinci-
dent with the axes of their respective tubular

- lege A and the portions of the plate 1 imme-
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diately surrounding the tubes A are extended
downwardly a considerable distance below
the upper face of the plate fow forming rein-
forcing-hitbs 6, which tend“to reduce the
shearing strains at the junction of the plate 1
with thelr respective tubes. The plate 2 also
consists of a one-piece metal casting, which
i3 mounted upon and secured to the top face
of the plate 1 by elamping-bolts 7 and is pro-
vided with a series of—in  this instance
three—hollow couical hubs 8, which enter
the upper ends of the openings 5and snugly
fit within the expanded upper ends of the
legs A, so that when ithe pg‘at‘e 2 is drawn
downwardly by the ¢lamping-bolts 7 the con-
ical hubs or bossed 8 wedge into the faring

expanded ends of the tubular legs A, thereby

tending to further expand said flaring ends
against the fiaring sides of the upper end of
the openings 5, and it is therefore apparent
that when this plate 2 is rigidly clamped in
place the expanded ehds of the legs A are im-
pinged betwaen the conical bosses 8 and walls
of the cpeuings 5, thereby firmly locking the
plates 1 and 2 to the expanded ends of the
tegs A. - One of the important features of this
mhpaer of securing .the upper ends of the
tubular legs together is that it avoids any
buckling or eccentric strains upon the legs,

which msy therefore be miade of corapara-

tively thio Hght metal. R

The eclaraping-bolts 7 for fastening the
piates 1 and 2 together are passed through
aperbures in radially-projecting flanges at the

vertices of the plates at the outside of the’

hubs 6, end one -of the important advan-
tages of the use of these bolts is that the
heads engage the lower faces of the plate i
and extend upwardly through said plates
some distance above the upper face of the
plate 2, which is preferably flat horizontally,
the upper ends of said bolts being threaded
snd receive lock-nuts 8, which engage the top
face of th: plate 2. The voper ends of these
bolts, which project some distance above the
lock-nuts 8, conssitute studs for receiving va-

- conical hubs

818,511

rious kinds of superstructures, such as an in-
sulator B, (shown by dotted lines in Fig. 1,)
such superstructure being held in position by
additional clamping-nuts 10, which are en-
gaged with the upper ends of the bolts 7. I
db not wish, however, to limit myself to the
use of insulators, as many other devices not
herein necessary to mention may be applied
to the upper ends of the bolts 7 and secured
by the nuts 10 without loosening the nuts §
or any of the parts by which the upper ends
of the tubular legs are clamped together.
The plates 1 and 2 are formed with central
apertures 11 and 12, which are alined with
each other vertically and receive the bolt 3.
This bolt 3 is therefore located substantially
midway between the upper ends of the tubu-
lar legs A, and its upper end is usually
threaded and provided with an adjusting-nut
13, while its lower end is provided with a
‘head 14, upon which the washer 4 rests, said
washer being therefore located between the
head 14 and under side of the plate 1, leav-
ing clearance for the vertical adjustment of
the wagher. This washer, as best seen in
Figs.. 3 and 4, is substantially triangular in
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form and is provided with curved bearing- .

faces which have sliding engagement with
the inner adjacent faces of the tubular legs
A, so that by screwing the nut 13 in one di-
rection this washer is wedged upwardly be-
tween and against the adjacent faces of the
legs A, thereby tending to spread them later-
ally and ﬁrml;f impinging them within their
respective sockets or openings 5, thus estab-
lishing a means for taking up any imperfect
fit or lost motion of the legé in the sockets
5. and at the same time further wedging the
¢ & into the expanded ends of said
egs. : : -

z‘It_ will be observed that the plates 1.and 2
are not only clamped together upon the ex-
panded ends of the legs A al sach vertex of
the triangle, but are further clamped at the
center by the bolt 3 and washer 4.. On ac-
count of the height of these towers it is nec-
essary to make the legs in sections, which
sections are clamped together end to end by
suitable clamps or fastening means 16, as
best seén in Figs. 1, 7, and & and are braced
at suitable intervals throughout their height
by transverse or horizontal frames 17. (Best
seen in Figs. 5 and 6.) )

The tower is preferably built in the factory

|in sections of suitable length to reduce the

cost of manufacture and facilitate and expe-
dite the work of setting it up on the ground,
and therefore the joints or meeting ends of
the tubular legs are brought in.substantially
the same horizontal plane when the tower is

completed.

The meeting ends of the leg-sections are
expanded and brought close together, and
the means for fastening them in this relation
preferably consists of an inner bushing ‘18,
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The upper and lower

upon the tubwlar legs.
edges of these collurs 19 are hoveled and the
inwer sections 20 ¢ & 21 are provided with

smilarls-beveled shovdders 26, which engage

the heveled surfaces of the coflars 15, so that
wheil ons 20 and 21 are drawn to-

2, Upon
r’“gb*r’r

\ b
the secll

aces of the
drawi coll
obher
operate to ¢
A boward each otber am
surfaces 24 of Lhe bushing

“iha tul
the conical
1t is now seen
s 20 and 21 uo
ing ends of the
swuent, but also op-
of the collars 19
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erate (hrough the inedin
10 draw sald meeting end ,
forming a more vigid and permarent con-
nection.

except that the
houpper and lower
sibabie apertures for ve-
ceiving the threaded cnds of the iU-shape
Holt 22, s¢ that the civenlar part of the U-
shape | 29 fits upon and engages the pe-
riphery of the section 20, while the ends of
the bolt sre passed through the apertures in
the section 21 and are engaged by the muts
23, which hear against the section 21, thereby
drawing said seetions rmly against opposite
sides of the tubuiar ions & and collars 39,

"The hovizontal braeing frames or decks 17
are triangular in outline and 0% with theiy
vartices against the inner faces of the ¢ bular
legs A and preferably consist of o series of—in
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is instance thiee
for securing the converging: ends of the
20 to ench other, corner-plates 32, which
3 b b
ecured by bolts 33 to the plates 31, and
. o T ’\
ape clamping-holts 34, which are fitted
2 the onter faces of the tubular logs A and
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6 will be seen upon reference to Kig. 6 that
eireular partion of the bolt 34-and outer
end of the plate 32 engage opposite faces of
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the tubular leg A in nearly the sane horizon-
1al plane, or, rather, in the same dizmetrical
plane of the leg A, thereby avoiding short
leverages, which are more or less liable te
cause abrasion or buekling of the legs by the
vibration of the tower.

The plates 31
horizontally and sre permanently secured to
the flat top faces of the angle-bars 30 by
rivets or bolts 35 and serve as o means for re-
and supporting the plates 32, which
in this instance are secured to the top faces
of the plates 31 and ave each provided with
apertured ears 36 for receiving the ends of
the bolb 34, said bolt being provided with
nuts 37, engaging the Imper ears or. lugs 3,
and thereby .drawing the curved or ‘circular
portion of the bolt against the outer face of
the leg A and at_the same time forcing the
outer eoncave end of the plate 32 against the
opposite or inner face of the leg forming the
rigad conneclion, whereby the bracing frame
or deck is held in its adjusted position.

I have now described the three importent

fentures of my invention—viz., & €2p OF
means for securing the upper expanded ends

i

of the legs snd holding them in separated
the meens for clamping the ex:
.ecting ends of the leg-sections to-
4, third, the meens for braeing the
ower-iogs horizontally—and 1t will be ob-
served that when all of the parts are assem-
bled in the manner described the upper ends
of the tubular legs are open and are subse-
quently filled with concrete, which is admit-
ted in & Hquid or semiliquid state by pouring
it into theupper ends of the tubes, thereby
further reinforcing and stifiening the entire
structure. ' :

Fiaving thus described my invention, what
7 claim, and desire to secure by Letters Pat-
enb, s : - -
1. In a skeleton-tower structure of the
class deseribed, the combination of & plural-
ity of leps converging upwardly from the base
toward vhe top, a one-piece meteal casting or
plate baving a series of apertures there-
through one for each leg in which said legs
are inserted, a wedging member movable

-

said legs, aud means for ‘drawing said mem-
ber npwardly, thereby tending fo spread: the
o ends of the legs and causing them to
~ iy engage the walls of their respec-
tive epertures 1 the first-named plate.

angle-bars 30, tie-plates

are comparatively broad.

iengthwise of and engaging the inner faces of
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2. In a skeleton tower of the character de-~
seribed, a series of upright tubular legs con-
verging toward the top and having their up-
per ends expanded, a plate having flaring
openings one for each leg receiving suid ex-
panded euds, conical hubs fitting in said ex-
panded ends, and means to secure said hubs
m operative position. '

3. In a skeleton tower of the character de-
seribed, a series of tubular leds converging
upwardly from the bottom, and having their
upper ends expanded, a plate having flaring
cpenings receiving and fitting upon said ex-
panded ends, a second plate having conical
hubs fitting witiun said expanded ends, and
raeans for clamping said plates together.

4. In a skeleton tower of the character de-

seribied, in combihation, a series of upright”

tubular legs converging from the bottom up-
ward and having their upper ends expanded,
s plate having a scries of openings receiving
the upper ends of the tubular legs, the upper
ends of said openings flaring upwardly and
fisting upon said expanded ends, the lower
end of said openings being elongated radially
to permit the lower ends of the tubular legs
to be brought into pavallel position to each
other, and means for securing the expanded
ends {n their respective openings.

5. In a tower of the class described, the
combination with a series of upwardly-con-
verging tubuler legs haviag their upper ends
expanded, a plate having a series of upwardly-
farin® openings receiving and fitting upon

: the expanded ends of the legs, a second plate

having hellow conical hubs fitting within
sald expanded ends of the legs and means for
clamping said plates together, thereby wedg-

-ing the conical hubs into said expanded onds.

6. In a tower of the class deseribed, the
cornbination with s series of upwardly-con-
verging subular legs having their upper ends
expanded, a plate having a series of cpenings
receiving and fitting upon the expanded ends
of the tubular legs, a second plate having

conical hubs fitting within'the expanded ends

of said legs, means for clamping the plates to

cach other to wedge said hubs into the ex-.

panded ends of thetl‘egs', a third plete buneath
the first-named plate and wedginig between
and against the inner faces of the legs, and

‘means Tor moving ssid third plate endwiss of-

the legs for the purpose described.

7. In & tower of the character deseribed,
the coinbination of a series of upwerdly con-
verging legs, a plate having sonical hubs
wedging within the upper end$ of the legs,
and means to clamp said plaje in operative
position. :

8. In a tower of the characterdescribed, a
series of upwardly-converging tubular legs, a
plate having openings for receiving the upper
ends of said legs, a second plate having con-
izal huths wedging into the upper ends of said

.

818,611

legs, and means for clamping said plates to
each other. :

9. In a tower of the class described, the
combination with a series of upwardiy-con-
verging tubular legs, a plate having hollow
wedge-shaped projections entering the upper
ends of said legs, and means for moving said
plate endwise. '

10. In a tower of the class described, the
combination with a series of upwardly-con-
verging tubular legs, a plate having hollow

wedge-shaped projections entering the upper-

ends of said legs, means for moving said plate
éndwise, a second plate fitting between and
wedging against the inner faces of the legs
when moved upwardly and means for clamp-
ing said plates together, thereby wedging the
“second plate between the legs and also wedg-
ing said projections of the first-named plate
into the open ends of the tubes.

11. A skeleton tower having a series of up-
right. tubular legs composed of sections ar-
ranged end to end, the meeting epds of each
leg-section being expanded, a bushing ﬁtting
within the meeting ends of said sections an
provided with double conieal surfaces fitting
in the expanded ends, clamping-sections em-
bracing said meeting ends and a U-shaped
bolt clamping said sections upon opposite
faces of the mesting ends of the tubular sec-
tions, the inner bushing extending beyond
the ends of the ocuter clamping-section to
avoid buckling. :

12. In a skeleton tower of the class de-
scribed, the combination with a series of up-

right legs, each com{)osed of sections ar-

ranged end to end and having their meeting |

ends expanded, separate collars having a
wedging fit upon said expanded ends and
movable endwise, and means having a wedg-
ing fit upon said collars to draw them endwise
toward each other.

13. In o skeleton tower of the class de-
scribed, the combination with a series of up-

right legs, each com({aosed of sections ar-

ranged end to end and having their meeting
ends expanded, a bushing fitted in said ex-
pendad ends, ssparate collars each having a
“wedgtng it upon one of said expanded ends,
-opposite elamping members having & wedg-
“ing fit upon said collars, and means to draw

1 gaid members toward each other. v

14. In & skeleton tower of the class de-

" scribed, the combination with.a series.of up-

vight legs, each composed of sections ar-
renged end to end and having their meeting
ends expanded, & bushing fitted in said ex-
panded ends, separate collars each having a
‘wedgidg it vpon one of said expanded ends,
clarping members inclosing said coilars and
having beveled shoulders. engaging their
outer ends, and means to draw said members
“together, whereby the beveled shoulders

wedge the collars toward each other and
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" and each compowd of sections arranged
1o end, the meeting ends of
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_and cIampmg members

‘sections, said collars 1m. ng

818,

against the expanded ends of the leg-sec-
tions.

15. In a skeleton tower of the class de~

geribed, the combination of a series of tu’nw
lar le;r‘; converging upwarﬂly froro the base
end
the tubular sec-
tons bcmg (\p‘*‘)dedy collars ﬁbteﬁ upon the
outer surface of the expanded cnas each hiav-
ing a biting-tooth engaging said expanded
ends said collars having beveled shoulders
ha‘vmg boveled shoul-
ders engaging the bevelsd shoalders of the
eollars and means for drawing said clamping
members together, whert bV the engaging
beveled bbovlderL operebe to draw the mwt—
ing ends of the mbular leg-sections toward
each other.

16. In a skeleton tower of clags de-

eribed, the combination of a plurality of up-
\mrd‘y -gonverging legs, o oach uoxposul of
sections ary mgod end to collars fitting

upon the adjacent ends ¢ log-sections
snd having bn.mxr—teeth oing “said lesr—
{isir outer end
faces beveled in opposite mrubmns
ing members engagg said mve;eu }
the collars and means for d
mcr sections together aro ad *"w

nds of the leg—sewlms whereby the @
‘nent of the clamping-sec fong with the bev-
eled end faces of the collars 0;;01‘% o drt
said collars and leg-sections ioward -a:;.ch
other,
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17. Tn a skeleton tower of the ciass de-
seribed, the combination of a p iumhw of up~
wardlv—wnverg ng tubular legs each com-
posed of sections & rranged md to end and

having their meoting ends expanded, hollow
double-tapere d %ms.i ings fiting in the ex-

T)&I'deﬂ ends of the leg-sections, toot hed col-

jars fil tmo upon the outer faces of said ex
1
BRI

panded en’-f, and
end i&cos, clam Ams incloging said
collars mu meebis 40 “enudls of h leg-gections
and provided, with beveled MEAgIing
the beveled faces of the collcns and neans
for drawing said clamping-sections together
upon the collars and amvnd the %dywenf
ends of the leg-sections, the holtow bushing
having its e wis extended heyoud (he ends
of the r’hmpm o-500

st
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18. In & bower of ik eribed, the
combination of a ui walit Ml/ COM-

verging legs spac (J'i
7ontal bm =v-l’

opposzte fe <Les of its leg in su‘ns
same diametrical nl:mn for the purpose of
avoiding short lev E‘Im
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