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To all chon it may concert: 
Be it known that i, RoBERT L. ALLEN, 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, 
is a full, clear, and exact description. 

This invention relates to improvements in 
! O skeleton-tower structure, and refers more 

particularly to the tripod type, similar to 
that set forth inity Patent No. 791,975, June ... 6, 1905, in which the primary object is to pro 
duce E. yet strong x d 

I5 durable structure, possessing a maximum re. 
sistance to tensile, torsional, and crushing 
strains and capable of being manufacture 
and set up at a minimum cost. This is also 
the main object of my present invention, al 20 though I have sought to ihprove upon the 
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former structure, first, by clamping the up- wo 
wardly-converging extremities of the legs of 
the tower within a one-piece casting in sub 
stantially the same relative triangular posi. 

25 tions as the base of the tower and at the same 
time providing means to expand and friction 
ally hold said converging extremities in fixed 
relation to each other; second, by utilizing a 
portion of the clamping means for the recep 

3o ion of Superstructures, such as insulator 
pins &nd similar devices, without loosening 
or disengaging the clamping-head from the 
upper ends of the tower-legs; third, 
clamping the expanded meeting ends of the 

35 leg-sections together in such manner as to re 
lieve the tubular legs from buckling strains 
and at the same time to reinforce the clamp 
ing-sections by the use of J-shaped bolts for 
drawing said sections together upon opposite 

40 faces of the expanded ends of the E. 
legs, whereby the tightening of the bolts op 
erates to draw saidiaeeting ends together; 
fourth, to secure the trainsverse braces, or 
decks to each tubuliarieg by means of a clamp 45 ing-plate and J-shaped bolt, which engage 
opposite faces of the leg in substantially the 
same plaine, so as to avoid short everage 
strains upon the leg and parts of the clamp 
ing device. -- 5o Other objects relating to the specific con 
struction of the parts hereinbeforementioned will be brought out in the following descrip 
tion. 

In the drawings, Figure 1 is a side eleva 
55 tion, partly broken away, of a portion of a 

tower, showing a portion of my improved 

riangje () ---. a 

base than & the top, &c.; diagio Éi 
of is: i.e. yje i5: he tubular | grouaci. 

:::: Re "Cy: 

33 in died, 
fixed reiaki) by gears -- 

3' fiate 1, a second 
plate 2, aid a, cis-Eaging-icii. 3, carrying 3.5 
its oyer end a spacing sasher pit sep: ret: 4. 95 
The claiaping-plate ; is provided wiii. 3, 

rises of -in this instance shree-age; 
one foi" each of the tablis: legs A, which have 
their expe:)i&i ends inserted into their re. 
spective apertures 5, aid the uppe end of cc 
each spesire is made flaring to fit the faring 
or expanded eiid of its tribe, while the oyer 
portion of each aperture is eio:gs, i.ed 
to permit the tubes. A. to be loved efid upwardly a ticii respestive openings 8d to 5 
folding radisily toward each other before the 

is is assembied to permit the 

1. " 

tower structii's leg-sections is, with the cap-section tiere 
on, to be stored of transported to their desti 
nation in a knockdown position to occupy a Io 
minimum space, thereby facilitating the 
handjig, 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 erected. 
tower the upper ends of these legs A are 
brought close together, yet they are sepa 
rated or spaced apart in the form of an equi 
lateral triangle, and the apertures 5 of the 
plate : are similarly spaced apart to receive 
and retain the upper ends of the legs in the 
same 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 
clainlping-bolt, 3 and washer 4, which will be 
presently described. it is now clear that the 
axes of the openings 5 in the plate 1 are dis 
posed at a angle to each other and coinci 
dent with the axes of their respective tubular 
legs A and the portions of the plate imme 
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diately surrounding the tubes A are extended 
downwardly a considerable distance below 
the upper face of the plate, so forming rein 
forcing-hubs 6, which tend to reduce the 
shearing strains at the junction of the plate 1 
with their respective tubes. The plate 2 also 
consists of a one-piece metal casting, which 
is not inted upon and secured to the top face 
of the plate by clamping-bolts 7 and is pro 
vided with a series of -ir, this instance 
three-hoiiovy coliga i hubs 8, which enter 
the tippei' ends of the openings 5 and Slaugly 
fit, within the expanded f ends of the 
legs A, so that when the plate 2 is drawn 
downwardly by the clariaping-bolts 7 the con 
ical hubs or bosses 8 wedge into the flaring 
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 W: P. 
that when this late 2 is rigidly camped in 
place the expanded ends of the legs A are in 
pinged between the conical bosses 8 and walls 
of the openings 5, thereby firmly locking the 
lates and 2 to the expanded ends of the 

A. One of the important features of this 
manner of securing the upper ends of the 
tubular legs together is that it avoids any 
buckling or eccentric strains upon the legs, 
which may therefore be made of 
tively thin light metal. 

rt ihe claraping-bolts 7 for fastening the 
iites 1 aid 2 together are passed through 

apertures in radially-projecting flanges at the 
vertices of the plates at the outside of the 
hubs 6, and 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 
'a direcai velock-nuts 9, which engage the top 
face of the late 2. The apper ends of these 
bolts, which project some distance above the 

3.lthough in the erection of the 

compara 
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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 
do 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 9 
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, leave 
ing clearance for the vertical adjustment of 
the washer. This washer, as best seen in 
Figs., 3 and 4, is substantially triangular in 

75 

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 firmly 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 legs in the sockets 
5, and at the same time further wedging the 

95 
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conical hubs 8 into the expanded ends of said legs. 
It will be observed that the plates 1 and 2 

are not only clamped together upon the ex 
panded ends of the legs A at each "vertex of 
the triangle, but are further clamped at the 
center by the boit 3 and washer 4. On ac 
count of the height of these towers it is pec 
assary to make the legs in sections, which 
sections are clamped together end to end by 
suitable clamps or fastening means 16, as 
best seen in Figs. , 7, and 8 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 

35 lock-ju is 9, constitute studs for receiving ya- preferably consists of an inner bushing 18, 
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(if the leg-seations a 
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'uter collars 19, ne of each expanded end 
of the leg-sections and oriter clamping-sec 
tions 20 and 23, whici engage opposite faces 

ld inclose the collars 9 
and are drawn together by a j-shape bolt 22 
& d nuts 23. The inner busining 3 is hollow 

- r s 

ind of greater length thai, the outer &lamp 
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inner bishing i8 
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iing-sections 20 and 2i. So as to avoid buckling 
or compression up'Q: the tular leg-sections, 
wirich would bara ore liable to occur if the 
corresponding ends of the inner bushing 18 
and outer sleeve-sections 2G aid 2: termi 
lated in the saile horizantsi planes. This is provided with double 
cone-sirfaces 24, which closely fit, against the 
inter faces of the expanded ends of the 
sections, and thus serve to reinforce said leg ression, it being inder 

& fits closely within 
the adjacent ends ions through 
out its entire length, thereby distributig the 
twisting or bucklig stairs (it:d prevening 

&allizatie: of said ieg-sec. 
tions ai, their junctic: ) with the laps, The 
colla's 39 fit is poll th: 3. le; eds of the 

act a ty provided 
ia:::ii) (; i seristicas 25 

3t S(t)a, :: Or indwise strains 
spoil the till illiar The upper and lower 

Sections ag: inst, co, 

edges of these collars 9 ai'e leveled and the 
iwei sectio as 29 and 2i are provided with 
similarly-beveled sinolid bi's 25, which engage 
the ye veled surfaces of the collai's 19, so that 
whein the sections 2) and 2i s'e d'asiya to 

peye Age upon 
SCS 3, itéreby 
car visa ow:xxi cach 

y (as ) {} igging-eatis 25 
operate to ri'a is ti i? six is of th: ties 
A towai'i aaki (t along the conical 
surfacts 2-i of the its 3. it is now seen 
that the claising fileinbers 2) and 2i tact 
only serve to hold the leating ends of the 
leg-sections in erfect airlenient, but also op 
erate is 'ough the inaciiti in of the collars 9 
to dra Y said teeting {:}ds toward each other, 
forming a more rigid and permanent con 
jection. 
The clailing-sectio 

stanti:ii a 

is 2() and 2 ire sub 
except that the 

saction 21 is th pipel' and lower 
pair's of ears havig suit alie apertures for re 
ceiving the threate aids of the j-shape 
iboit 22, is that the circular part of the - 
shape iii. 22 fits upon and engages the pe. 
riphery of the section. 20, while the 2nds of 
the bolt a re passed through the apertures in 

:til 2i and are engaged by the its 
which year against the section 21, thereby 

drawing said sections firmly against opposite 
() 
4. 

sides {f the tubular sections 8 and collars. 39. 
The horizofital bracing frames or decks 7 

are triangulai' in outine and fit, with thei 
vértices against the iner irices of the Azhiliar 

3 

this instance three-angl -ba's 30, tie-plates 
31 for Securing the converging ends of the 
'bal's 30 to each other, corner-plates 32, which 
are secured by bolts 33 to the plates 31, and 
2 5-shape clamping-bolts 34, which are fitted 
upon the outerfaces of the tubular legs A and 
Secured. to the plates 32. 

it will be seen upon reference to Fig. 6 that 
the circular portion of the bolt 34 and outer 
end of the plate 32 engage opposite faces of 
the tubularieg A in nearly the saine horizon 
tai plane, or, rather, in the Saine diametrical 
plane of the leg A, thereby avoiding short 
leverages, which are more or less liable to 
cause a brasior or bucking of the legs by the 
viration of the tower. 
The plates 3 are comparatively broad. 

horizonta iy and sure permanently secured to 
the flat top faces of the angle-bars 30 by 
Fivets or olts 35 and serve as a means for re 
ceiving and suppoiting the plates 32, which 
in this instance are secured to the top faces 
of the piates 3i and are each provided with 
apertured ears 36 for receiving the ends of 
the boit, 34, said bolt being provided with 
nuts 37, engaging the inner ears or lugs, 3, 
and thereby drawing the curved or circular 
portion of the bolt against the outer face of 
the jeg A. and at the same time forcing the 
outer concave end of the plate 32 against the 
opposite O’ inner face of the leg forming the 
irigid connection, whereby the bracing frame 
or deck is held in its adjusted position. 
iiave now described the three important 

features of my invention-viz., a cap or 
Eleans for securing the upper expanded ends 
of the legs sind holding them in separated 
fixed relati38, the means for ciamping the ex 
paindex i.eeting ends of the leg-sections to 
gether, stad, third, the means for bracing the 
$ower-iegs :orizontally-and it 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 a liquid or semiliquid state by pouring 
it into the upper ends of the tubes, thereby 
further reinforcing and stiffening the entire 
stiricture. 

Fiaving thus described my invention, what 
i claim, and desire to secure by Letters Pat 
int, is- - 

i. in a skeleton-tower structure of the 
:ass described, the coin bination of a plural 
ity of legs converging upwardly from the base 
toward the top, a one-piece metal casting or 
plate having a series of apertures there 
through one for each leg in which said legs 
stre inserted, a wedging member movable 
iengthwise of and engaging the inner faces of 
said legs, and means for drawing said mem 
be: lawardly, thereby tending to spread the 
upper ends of the legs and causing them to 
fictionally engage the walls of their respec 

legs A and preferably consist of a series of -in five apertures in the first-named plate. 
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2. in a skeieton tower of the character de 
Scribed, 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 said ex 
panded ends, copical hubs fitting in said ex 
panded ends, and means to secure said hubs 
in operative position, 

3. In a skeleton tower of the character de 
scribed a series of tubular legs converging 
upwardly from the bottom, and having their 
upper ends expanded, a plate having flaring 
(peiings receiving and fitting upon said ex 
panded ends, a second plate having conical 
hubs fitting within said expanded ends, and 
Reans for champing said plates together. 

4. in a skeleto) tower of the character de 
Scribed, in combination, a series of upright 
tibular legs converging from the bottom up 
ward and having their upper ends expanded, 
a plate having 8 series of openings receiving 
the upper ends of the tubular legs, the upper 
ends of said openings flaring upwardly and 
fitting upon sid expanded ends, the lower 

25 

4. 5 

end of said openings being elongated radially 
to permit the lower ends of the tubular legs 
to be brought into parallei position to each 
other, and means for securing the expanded 
&nds in their respective openings, 

5. in a tower of the class described, the 
combination with a series of upwardly-con 
verging tubular legs having their upper ends 
expanded, a piate having a series of upwardly 
flarisis. 
the expanded ends of the legs, a second piate 
inaving hollow conical 

6. in a tower of the class described, the 
combination with a series of upwardly-con 
verging tubular legs having their upper ends 
expanded, a plate having a series of openings 
receiving and fitting upon the expanded ends 
if the tubular iegs, a second plate having 
conical hubs fitting within the expanded ends 
of said legs, means for clamping the plates to 
each other to wedge said hubs into the ex panded ends of the legs, a third plate beneath 
the first-named plate and wedging between 
and against the inner faces of the legs, and means for moving said third plate endwise of . 
the legs for the purpose described. 

7. In a tower of the character described, 
the coimbination of a series of upwardly con 
verging legs, a plate having sonical hubs 
wedging within the upper ends of the legs, 
and means to clan said plate in operative 
position. 

8. In a tower of the character described, a 
series of upwardly-converging tubular legs, a 
plate having openings for receiving the upper 
ents of said legs, a second plate having con - - 

ral ribs wedging into the tipper ends of said wedge the collars toward each other and 

openings receiving and fitting upon 
- hubs fitting within 

said expanded ends of the legs and neals for 
clanping said plates together, thereby wedg 
-ing the conical hubs into said expanded ends. 

4.O. 

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 
ends of said legs, means for moving said plate 
&ndwise, a second plate fitting between and 
wedging against the inner faces of the legs 
when noved upwardly and means for clamp 
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. 

. A EE tower having a series of up 
| right tubular legs composed of sections ar 
ranged end to end, the meeting ends of each 
leg-section being expanded, a bushing fittin 
within the meeting ends of said sections an 
provided with double conical surfaces fitting 
in the expanded ends, ciamping-sections em. 
bracing said imeeting ends and a U-shaped 

I bolt clamping said sections upon opposite 
faces of the meeting ends of the tubular sect 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 
right legs, each composed of sections ar 
ends expanded, separate collars having a 
wedging fit upon said expanded ends and 
movable endwise, and means having a wedg 
ing ?it upon said collars to draw them endwise 
toward each other. 

13. In a skeleton tower of the class de 
scribed, 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 panded ends, separate collars each having a 
wedging fit upon one of said expanded ends, 

: opposite clamping members having 8 wedg 
ing it upon said collars, and means to draw 
sail members toward each other. w 

14, in a skeleton tower of the class de 
scribed, the combination with a Series, of up right, iegs, each composed of Sections ar 
singed end to end and having their meeting 
aids expanded, a bushing fitted in said ex 
panded ends, separate collars each having a 
wedging fit upon one of said expanded ends, 
claiping members inclosing said collars and 
having beveled shoulders engaging their 
outer ends, and means to draw said members 
together, whereby the beveled shoulders 

e upper. 

ranged end to end and having their meeting 
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&nd each composed of sections arra 
to end, the meeting ends of 

IS 

2 5 sections, said collars having ti 

818,53. 

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

15. In a skeleton tower of the class de 
scribed, the combination of a series of tubu 
lar legs converging upwardly from tie base 

aged end 
the tubular sec 

tions being expanded, collars fitted upon the 
outer surface of the expanded ends eachiav ing a biting-tooth, engaging said expanded 
ends, said collars having beveled shoulders 
and clamping members having leaveled shoul 
ders engaging the beveled shoulders of the 
collars ind means for drawing said clamping 
members together, whereby the engaging 
beveled shoulders operate to draw the meet 
ing ends of the tubular leg-38ctions toward 
each other. 

16. in a skeleton tower of the class de 
scribed, the combination of a pilliality of up wardly-converging legs, each composed of 
sections arranged end to end, coia's fitting 
upon the adjacent, ends of the leg-sections 
and having biting-teet: gingaging said leg 

g tieir otter end 
faces beveled in opposite directions, clamp 
ing members engaging said beveled faces of 
he collarsan-resis for drawing said clamp 
ing-sections together around tile a 
ends of the leg-sections, where; the sing age 
meant of the ciamping sections v 'w it the irov 
eled end faces of the collars operate to draw 
said collars and leg-sections toward each 
?hither. 

17. in a skeleton tower of the class de 
scribed, the comitiation of a plurality of up 
wardly-converging tubular legs, each com 
posed of sections arranged end to end and 
having their neating ends expanded, hollow 
double-tapered busings fitting in the ex 
panded ends of the leg-sections, to the col 
lars fitting upon the outer faces of said ext 
end faces, clamping-sections inclosing said 
collars and meeting eids of the leg-sections 
and provided, with eyeled faces engaging 
the beveled faces of the collars and ineans 
for drawing said clara pig-sections together 
upon the collars and around the adjacent | ends of the leg-sections, the hollow bishing 
having its eitis extended beyond the ends 
of the champing-sectii is. 

18. in a tower of line ciass described, the 
combination of a plurality of upwardly-con 
verging legs spaced spart, a transKerse ori 
Zontalbrae he between the legs aidi 
cluding a clairping-plate and -iti t . 
leg, each cla, in pig-liate arti oit, engaging 
opposite faces of its leg in substantially the 

| same diametrical plane for the purpose of 
avoiding short, leverage strains. 

in witness wheress is: we his 'ear to 
hand this 13th day of Ålay, 1905. 
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panded ends and having opposed beveled. 
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