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To all whony it may concer:

" Be it known that I, Rosert L. ALLEN, of -

Syracuse, in the county of Onondaga, in the
State of New York, have invented new

Structures, of which the following, taken,1n
connection with the accompanying drawings,

" is a fail clear, wnd exact qescription. |
This invention relates to improvements in
skeleton-~tower structure, and vefers more
particuiarly to the tripod ty similer 4o

10

0
I

that set forth in my Patent No. 781,975, sune

. ® 5 0 ' : : L .
6,1905, in'which the primary object is to Pro-
- . ' : . B ] . "i"l" » - ry
duece 8 comparatively light yet strong and

durable structure, nossessing & MaxMUMm re-
sistance to tensile, torsional, _aﬁd__cmghmgg:
strains and capable of being manufaciurea
and set up at @ minimum cost. . This 18 2is0
the main object of my present invention, al-
though- I have sought to mprove upon
former striicture, first, by clamping the up-
wardly-coverging extremities of the legs o3
the tower within a one-pisce ¢
atantially the same relative triangular posi-
tions as bhe base of the tower and &t the sawme
time providing mesns tc expand and {11¢ E}.mlj-
~ ally Dold said converging extremities n fixed
welation to each other; second, by utihizmng &
nortion of the clemping means for the recep-
tion of superstructurés, such as insuiavor-
pins end sumiler devices, without loosening
or disengaging the clamping-head irom une
upper ends of the tower-legs; third, bY
‘clamping the expanded meeting ends of the
leg-sections together in such MAanner as o re-
Lieve the tubular legs from buckling sirains
and at the same time o reinforce the CLOIND-
ing-sections by the use of U-shaped bolts fox
drawing said sections together upon opp@ggia?
s0 fnces of the expanded ends of the tubuioy
legs, whereby the tightening of the bolts 6D~

.20

crates to draw said meeting ends together; |

fourth, to secure the transverse braces of
LC Syerse b |
decks o each tubulerleg by means of aclamp-
45 ing-plate and U-shaped _b@lt; which P%’lgffigi
opposite faces of the leg in SubS‘tfﬂ,?tl&Ly the
same plane, so as to avold Shgr'u leverage
strains upon the leg and parts of the clamp-
 ing device. | |
so  Other objects
struction of the parts re
will be brought cut in the following
tion. - o |
In the drawings, rFigure 1 18 & side eleva-
¢z tion, partly broken away, 0£ a portion of 2
" tower, showing a portion or Iy .1MProved

relating to'the specific con-
hereinbefore meniioned
descrip-

and -
useful Improvements in Skeleton - Tower

ove upon the

casting in sub- |
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paris of the tower and also enabling the
tower to be more quickly assembled w hile be-
img erected,
tower the upper ends of these legs A are
brought close together, vet they are sepa-
rated or pa({ﬂd ~1pdt‘i‘ in the form of an equi-
iateral triangle, and the apertures 5 of the
plate 1 are umﬂmlﬂ* spaced :'Lpait to recerve
and retain the upper ends of the legs in the
same relation without thmn one with the
other, thereby L:.,zwmﬂ a portion of the cast-
1ng nter wrz_ms_ hetween the openings 5 and
upper ends of Mu., legs A for the reception of a
dampmmf}ol b ana washer 4, which will be
piresentiy de;“mlb( ~itignow clear that the
axes of the {}I}{‘ﬂ}ﬂ 5 5 1n the plate 1 are dis-
pt}sed at an angle to each other :.{Lnd conei-
denp with the axes of their respective tubulat
tegs A and the portions of the plate 1 imme-
diately sur mmldmn the tubes A are extended

the upper l.-:u,,@ of the plate for forming rein-
forcing-hitbs 6, which tend to lem,e the
50earing | m ‘llﬂ 3 at the Junction of the plate 1
with thewr respective tubes.  The pLLtL 2 also
consists of a one-piece metal (‘JSLIH;L which
s mounted upon and secured to the top face
of the piate 1 by {‘lam}mw—bﬂlfs 7 and is pro-
vided with a series G?n—--lz_l thls  instance
three—hollow coniml hubs &, which enter
the upper anrl of the openings 5 and snugly
m within f n ewmnd@d upg}er ends of the
.L{,g?'fa A, so that when the plate 2 is drawn
aownwatdly by the ﬁ]amp ng-bolts 7 the con-
el hubs or bosses 8 wedge into the flaring

expanded ends of thetubular legs A, thereby-

tending to further e_‘:{pﬂmd said ﬁmmr* ends
against

that when this ;{nﬂwﬁ 2 1z rigidly clamped in
place ML e expanded ehds :nf the legs A are im-
pinged between the conical hosses 8 and walls
of the ui"‘e‘{i*?lﬂS 3, thereby firmiy 1(;(.3:;:111@ the

plates 1 and

*e:gsa A, One of the iimportant features of this
mihnner of bem..rmg the upper ends of the

tubular legs
buckling ov E:GCGHBY‘IP strains upa)n the leg

whieh ma..sr therefore be maue ot QII].P&I‘&J{

tively th:' o hight metal.
The ol wzpm

plates 1 and 2
) 7

aperbures mdmlhmpi ojecting flanges at the
he plates at the outside of the

vertices of ¢

one -of the important advan-

tages Gi the use ol thesge bolts is that the

Teads engage the lower faces of the plate 1

and extend upwardly through mld plates
soine distance above the upper face of the
plate 2, which is preferably flat horizontally,
the upper ends of said bolts being threaded
and v r‘ﬂ‘i.m 10 L-—nutm %, which engage the L(}p

lace ol th - plate 2, The ner ands of thes

bolts, 1-af*ur-i'1 pm;mt 3GIe dlstance aﬁbove'the

lock-nt s 9, consiitute studs for receiving va-

Slthoueh i the evection of the |

.ht, ad 14 and undu side of th

the fiaring sides Gf the upper end of
the 0P« mnm 3, cmrz 1t 18 therefore apimrent,

2 to the expa,nded ends of the

ogether 1s that it avoids any_

-bolts 7 for fas tm ing the
together are passed ‘through

818,511

rious kinds of qupel structures, such as an in-
sulator B, (shown bV gotted lines in g 1))
such 8 upercﬂ;r ucture being held in position by
additional “Lmlpmn—nuts 10, which are en-
caged with the upper ends of the bolts 7. I
do not wish, however, to limit myself to the
use of 111@11131;01'&, Qs mfmv other devices not
herein necessary to mention m way be applied
to the upper ends of the bolts 7 and secured
by the nuts 10 without loosening the nuts 9
or any of the parts by which the upper ends
of the tubular legs are claimped together.
The plates 1 and 2 arve formed with central
apertures 11 and 12, which are alined with
each other *;mrt}(.;ﬂlv and receive the bolt 3.
This bolt 3 is therefore located substantially
midway between the upper ends of the tubu-
lar legs A, and 1t&, upper end is usually
threaded and provided with an adjusting-nut
13, while its I]vawer end is provided with a

_hea& 14, upoun which the washer 4 rests, said

washer being therefore located hetwoen the
plate 1, leav-
ing ciearance for the vertlcaﬁ ad]usmmm of
the W.}Jshﬂ} This washer, best seen in
Higs.. 3 and 4, 1s substanti d y triangular in

70

735

S0

)G

form and s provided with curved bearing- -

f&ces which have sliding engagerment with
the inner adjacent faces of the tubular legs
A, so that by screwing the nut 13 in one di-
rection this washer is’ Weaged upwardly be-
tween and against the adjacent faces of the

legs A, thereby tending to spread them later-

mmpinging fLem within their

aUy and firml
yets or openings 5, thus estab-

respective s

li8hing a “nﬁans for taking up any imperfect
fit or '

ost motion of the legé in the sockets
5 and at the same time further wedging the

legs.
It will be observed th&t the pl&tes 1 amd 2

are not only clamped together upon the ex-

panded ends of the 1@};@ A at each 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 u‘lese Lowers it is nec-
essary to make “the legs in sections, which
sections are clamped together end to end by
suitable clamps or fﬂstemnﬁ' means 16, as
best seen i Higs, 1, 7, and 8 and are braced
at suitable intervals thmuwmut their height,
by transves se or horizontal f‘rmne 17. (Be%
seen in Kigs. 5 and 6.)

'The tower 1s preferably built n ‘the factory

in sections of suitable lﬂngth to recduce 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 hOI’lZOﬂtw] plane when the tower is

~completed.

The meeting ends of the leg-sections are
*{panded and brought close t{}gether and
the means for fastening them in this relation

| preteraply consists of an inner bushing 18,

95

100

conical hubs 8 into the expzmdr,,d ends of Fsaid
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of the leg- efn,}m’ and outer clamping-sec-
tinns 20 and 21, which e g‘* L6 (ppasﬂ,e faces

of the leg-sent ons and el oze the collars 19
and are draws together by a L .J}mm bolt 22
syl Imm 234 The irmer bushing 18 is hollow

and of greater {ength than the oub er clamp-
ing-sections 20 and 71, s as to avoid buckling
OT COTPTe mn upen che A7) ;mlm leg-sections,
which would ba more ls "'1]-'- Lo oceur 1T the

'a"f“"“"*‘L'ﬂ%I_{aﬂdmw e of the mner busning 18

- and 5 ater sleeve-spciions 20 and 21 herni-
nated in the same horidontal planes.  This

Cinner bushing 18 i@ pro ﬁ.ml“*fﬁ Witi fmnhifh
cone-surfaces 24, ﬂﬁ{*%:mm oly fib against the

nner faces of the wnded ends of the ing-
it .1d Lhus

g 1nsh o Tpres :;nam. it, being unde:
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\o-sections through-
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i collars 19 fit upon ths '*u’pa.. ai::-'ﬁ; ancis OF the
- 1**@ 4000 ons A mei ATE pEOiRrably Dro vided
1' i 'i?‘ﬂ cU:!’!* peath on v L""il* 2L 88 “’W‘Lt‘ ns 25

Lo betbesr res 1~f H(‘g}ﬂ AL OF @ ndwlse bi%i"l"‘
upon the ‘tﬁhu%m loos.  'The upper r and lower

_-l

d”f:“": of these cotlars 16 are mveim .,...,31@1 the
'-waﬂrm sections 20 and 21 are provided witn
--mm]ml“ haveled showddaers 23, which engage
+he beveled surfaces of ﬂn{, cotiars 1§, so tnat

.Tilt:tl Tdf
cofher mr

hP l‘tfﬁ- B L ‘{5
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hoveled shouk %ﬂﬁ 40 ;"‘Tﬂr‘{}“\”f
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A toward eaci ¢
mrmf*m 24 of the (5. [bis now
that the Ciﬁ,lh}}i_“-;ﬂ mf“mk-{ﬂ:q 2() and ‘)i smt
only sexve to hold th mieating ends of the
L—a‘ur--cse*‘” ions 1 perlo
erate throueh the moedivm of the mllﬂw 19
Lo draws said meet ne eods oward each other,
forming a more r-gg;{l and permanent cor-
niection. |
The -'1*1?:1}; ng-seetions S0 and 21 ares
stantisily sei ii‘-,,i.l (drieal, except iha
sectlon H1 s provided with Lpper @ and lowe
pairs of ears h VI ,L,m; abie ¢ prmum:; for Te-
ceiving the thvend 4 ends of the il-shape
holt, 22, 5 lﬂ*ﬂ: tne {mu]
LI} PR
wl‘ulﬂ the ends of

22, w0 ar part of the U-
shajpe holt 22 hts o pon hufl engages the pe-
rlphu.. o l “he sectton 2
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the bolt sre passed i‘rmmwh the apertures o
the‘- socticon 21 and are engaged by the nnuts
23, which bear aguinst the “-‘-{‘“'Ll(}ﬁ ‘7‘1 Lnerelw
A0

.-g r-l-

.f'J

The horizontal bracing frames or decks 1
are tt’lﬂﬂf““'ﬂ“ in leiti';'i‘{‘ and Ot with therm
yértices fi*’““L 5t %w nner taces of 3 rzeipmiim

65 logs A and prefera

(23

servve to reinfores %mlﬂ i Teus

cechions 20 and 21 ihﬁ dvpwn to-

‘tr?-*'f.ﬁ‘ E.Jb o

.a';'r"t_

i alinefuent, but also op~

ne.
L
i

dm“ﬂﬂ_g said sections firmiy ag: un st Unpmue-
dides of the t 11%1*3&7 soctions & and collars 319,
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this wstance thiee Mlsc,le b&u ), tie plﬂtes
21 for Swmmcr the converging eml
hars 30 to eaeh Cother, mrmr—phtm 32, which
are secured by boits 23 to the plates ’%1 and
ti-shape dmm}mﬂ—bsl*ﬁ 34, which are fitted
apon the ouber faces of the tabuim logs A and
ured.to the plates 32

16 will he seen ¢ ipon reference | to Fig. 6 that

"{_.
L.-* -..-*

me circalar }mr‘tmn of the bolt 34 and outer

end ol the p“.me 39 engage opposite faces of
111? tubular leg A n n%ﬂjy the saine horizon-
tal plane, or, raji he“ in the same diametrical
plane of she leg f:,_j thereby ﬂ,rmdnw short
{everages, which are more or less lisble to
couse abr ma‘a.ﬁﬁ ot buckling of th& lur&, by the
ration of the tower.
Ti‘aa plates 31 are
horizentally and are m,rmmﬂHltw' secured to
the {lat top faces of the a,ﬁgic hars 30 by
rivets or Lolts 35 and serve as & means for re-
wwmw and supporting the plates 32, which
1 this m tanco are socured to the top faces
of th:} plate 31 and are each provided with
npertured
the bolt 34, said bolt being prmudml Wit
nuts 27, engaging the mner ears or lugs 3,
and mﬂz‘e}"jr drawing ¢ the CULY 30 O ciroular
portion of the bolb against the outer face of
che leg A and at the same- tune forcing the
outer concave end of the plate 32 against the
O ppomm or inner face ol the leg formi ing the
mgm connection, %hmeby the bracing fmme
or deck is held in 1ts adjusted j osition.
T hwve now described the three important
satures of my v ention—viz., & C&p Or
neans for securing the upper Qxi,.a,ﬂued ends
e legs um hold; ng. them in separated
fixed d mm tion, the Imeans for clamping the ex
anded m mimn ands of the leg-sections to-
sther, ] uhll’{.. the means for bracing the
OWer-1egs 1(‘1"120I1uwl”-—-*&11d it will
._,ﬁved that when all (ﬁ the parts are assem-
bled in the manner described the uppet encls
of the tubular leg* are open s and are subse-
quently hlled with concrete, which is admit-
ted in & Hquid or semiliquid state by pouring

it into the upper ends of the
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STTLCLUre.
b;Wi ng thus described My Inv emmﬂ Wha,t

I elnlm, and desire o SeCiLre by Lefters Pat-
ont, 19— -

ZE._. n a mm%emn TOWET ca*rme:,t are oi th@

class demcrmed the combination of & plural-

ity of legs converging upwardly from the base
boward Lhe top, a one-piece metal casting or
nlate having a series of

of the

coOmpal a*t,i'afely‘ broad .

36 for recerving the ends of

tubes, t‘mreby_
! turther reinforeing and &,uﬁemne" the entire

apertures there-

ot
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through one for each leg in. which said legs

L1E msmtcd n wedging member movable
k;fwthwum of and e&waﬂ*mﬂ' the inner faces of
said legs, and means fo drawing said mem-
ber HNWo m%*ﬂ' thereby iciﬁmff ;o spread the
upner ends of the legs and causing them to
meunaﬂ engage the walls of their respec-

m the Arst-n a;um@{i Platﬁ
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ing the eonieal hubs inio
4.0

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 flanng
openings one ror each leg receiving sald ex-
panded ends, conieal hubs fitting 1o said ex-
nanded ends, and means to secure said hubs
in operative position, |

3. In a skeleton tower of the character de-
seribed, a series of tubular legs converging
upwardly from the bottom, and having tnewr
upper ends expanded, a piate having flaring
cpemngs receiving and fitting upon said ex-
panded ends, a second plate having conical
hubs fitting witiin said expanded ends, and
neans for clamping said plates together.

4. In a skeleton tower of the character de-
seriped, m combination, a series of upright
tubular ldgs converging from the bottom up-
ward and having thew upper ends expanded,
s plate having s series of openings receiving
the upper ends of the tubular legs, the upper
ends of said openings flamng upwardly and
{itting upon said expanded ends, the lower
end of said openings bemg elongsted radially
to permit the lower ends of the tubuiar legs
to be brought inio paralle] position to each
other, and means for securing the expanded
ends {n their respective openings. |

5. in a tower of the class described. the
compination with a series of upwardiy-con-
verging tubulaer legs haviag their upper ends
expanded, a plate having a series of upwardly-
flarind openings receiving and fitting upon
the expanded ends of the legs, a second plate

having hollow cconical hubs fitting within

sald expanded ends'of the legs and nieans for
clamping said plates togetner, thereby wedg-
said expanded ends.

6. In a tower of the class aescribed, the
corubination with o series of upwardiy-con-
verging tubular legs having their upper ends
expanded, a plate having a series of openings
receiving and fitting upon the expsnded ends

of the tubular legs, a second plate having
conical hubs fitting within the expanded ends

of said legs, means for clamping the piates to

each other to wedee said hube into the ex- |

panded ends of theiegs, a third plafe buneath
the first-named plate and wedgirig between
and against the mnner faces of the legs, and

means for moving said third plate engwiss-of-

the legs for the purpose deseribed.

7. In a tower of the character described,
the combination of a series of upwardly con-
verging legs, a plate having eonical hubs
wedging within the upper end$ of the legs,
and means to clamp saic plate in operative

. posttion. |

6o

8. In a tower of the characterdescribed, a
series of upwardly-converging tubuiar
plate having openings for recetving the upper

i

Cends of sald legs, & second plate having con-

" . 3 . ' .
sul hnihs wedging into the upper ends of saia
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legs, oy having beveled
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Jegs, and means for clamping said plates to
each other. ' |

g. 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

70

75

wedge-shaped projections entering the upper -

ends of said legs, means for moving said plate
endwise, a second plate fitting between and
wedeing against the inner faces of the legs
when moved upwardly and means for elamp-
ing said plates together, thereby wedging the
second piate 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-

richt tubular legs composed of sections ar-

ranged end to end, the meeting ends of each
oo b

' leg-section being expanded, a bushing ﬁtting

within the meeting ends of said sections an
provided with double conical surisces 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 outer clamping-section to
avoid buckling. |

12, In a skeleton tower of the class de-

scribed, the combination with a series of up-
richt legs, each mm{rosed of sections ar-

o

ranged end to end and having their meeting

ends expanded, separate collars having a
wedging fit upon said expanded ends and
movabie endwise, and means having a wedg-
ing fit upon said collars to draw them endwise
toward eaci otner.

13. In 4 skeleton tower of the class de-

| seribed, the combination with a series of up-
right legs, each composed of sections ar-

ranged end to end and having their meeting
ends expanded, a bushing fitted in said ex-

pandad ends, separate collars each having a

wedgtng fit upon one of said expanded ends,

opposite clamping members having & wedg-
ing fit upon said collars, and means to draw

e Wical

said members toward each other. v+
14, In & skeleton tower of the class de-
scribad, the combination with-a series.of up-

vight legs, each composed of sections ar-
renged end to end and having their meeting
ends expanded, a bushing fitted in said ex-
panded ends, separate collars each having &
wedging fit upon one of said expanded ends,
clarping members inclosing said collars and
: shoulders. engaging their
outer ends, and means Lo draw said members
together, whereby the beveled shoulders

wedge the. collars toward each other and

8o
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ﬁ,g&mst the expanded ends of the 1{—3:}' - SeC-
tions. -

i5. In a sk;elemn tOWﬂt ot ’th class de~

seribed, the combination {}'* a series of isubu--
a7 lem converging upwardly fromn the base

and each (‘Olﬂpﬂbed of sections arranged end

290

V)
tn

_30

'._-m end the meeting ends of

‘and clamping members

sections ary mged end to pnd

-sections, said CG}. ars fm Ving i oute

the tubulay sec-
tions bcmg expa andad, collars %teﬁ_ Upon the
outer surrace of the expanded ﬂ-nafs each 1av-
ing a biting-tooth engaging said expanced
enda, said eollars having bevelea shoulders
]mwng heveled shoul-
ders engaging the beveled shoulders of the
eollars and means for drawing said clamping
members to*ether wher: b\r the engaging
beveled &»hovlderu opergte to draw the mwt—-
ing ends of the tubular leg-sections tows ard

each other.

16. In o gkeleton tower of the

eribed, the combination of a plurality of up-
*"m:i:'d,.y -gonverging legs, e sach COIN P{}de of
collars nittimg
upon the adiacent ends ol * the leg-sections
and having bltmw—teaﬁth "n guging said leg-
{.»J.l(i
faces beveled in Dp[}i)ﬂllb {:nmu mns; 2larmn-
ing members engaging said beveled Iaces of
the collars and means for d f":!.WlH'“" aaid cla -
mﬂ*-s“f‘honb together d_lmidd the adjocent

ends of the l eg::eﬂtw ns, wherehy the engage-
ment of the cla “npﬁw—-s.-,m Hons with tne pev-
eled end Taces of the collars operate o draw
said collars and 1@3-—&3&.*}3{3&; toward each

O, lh‘"!‘

8 cl.ﬁt&b e |

|

- for drawing
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17. In a skeleton tower of the ciass de-

‘scribed, the cmuhu ation of a plurality of up-

Wardh - CONVerging tubular legs sach com-
nosed of sections almmf‘fi and Lo end and
having their meoting e expanded, hollow
doubie-taper: {4_ t’“ﬂm ings ftong i the ex-
?}&ﬂiieﬁi ends of the lsg-sections, L{h}'hﬁii a0l
lars fitting upon the w*{,r faces of ".:ull{,l. eX-

- panded enf‘fﬁ. and having oppose ] beveled,

end i&ceb, clamyring-secilons inclogig said

coLiars mu mvm ne ends of the lnﬂ-twmons
and providec, with Beve led faces engaging

| faces of the collars and incans

said clarping-sections fogether
upon the collars and around the fzd]ﬁ.benf
ends of the leg- {*(,.umm, the hollow bushing
having its ents ex anded beyond the {-"-.mib
of the clamping-sections.

18. In a tower of the class degeribed, the
combination of a uiﬂa,hw of wpwardly-con-
verging legs wawwi apart, 8 (ransverse hori-
zontal brace-irame between the legs and in-
cluding a ﬂﬁﬂn?ph‘{*“'{};um and Li-holt for each
185"' eaci (;1111"*1}}1‘"’”-'1‘!@”.&; Ry olt 213 itl_hhlﬂ'

ite leg In substan tigll v the
ssne diaret wmi plans for the pumow of
avolding short l wmmw 5‘rm11:1c; |

In 1.”“115?1{}“‘ vheveot § b ve hes
hand this 1ith {f:;s,.g of Kav, 1905,

the beveled
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