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- or variation of the angles at which said parts

__ _30

~~the chordsor longitudinal members of a tower |

35

40 andthe several trussed panels of the structure,
~of which these sections form a part, may be
' adjusted to the same

45

- nut being-serewed upon the unitary or com- | joints
so pound coupling of the upper 1o

a skeleton iron tower with adjustable com-

with the diagonal braces—which couplings are

sequently a material variation of the angles at
which the girts or struts and the longitudinal

pendently of the next seetion be adjusted to
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TO all 'LUZ?/OI?@ A7, ?%&y‘rconc@pn.‘. .
Be it known that I, JOEN S. ADAMS, a citi- |

county of Kane, and State of Illinois, have 1n-
vented certain new and useful Improvements
in Skeleton Jron Towers, of which the follow-
ing is a specification. R o
"My invention relates to improvements in .
skeleton 1ron towers,
are constructed in sections coupled together
at their ends, transversely connected by means
of girts or struts, and diagonally connected and
trussed by means of diagonal ties or braces.
The objects of my invention are to provide

pound couplings—that is to say, couplings
connecting the chord or longitudinal section |
of the structure with the girts or struts and
adapted to permit a limited radial oscillation

are connected, the purpose being to provide
for the erection of towers of a given helght
over streets, street intersections, or other simi-
lar areas of different widths necessitating ma-
terially differing widths - of base, and con-

sections are adjusted without changing the
form or the construection of the couplings by

‘which said parts are connected and adjusted; |
-~ second, to provide a radially-adjustable union-

coupling for connecting the several sections of
or other trussed structure, by means of which
couplings the several sections of thelongitudi-
nal members, when so connected, may inde-

the same or to different angles of inclination,

or to different horizontal
or vertical planes. I attain these objects by
devicesillustrated in the accompanying draw-
ings. . o
:f‘igure 1 represents a longitudinal section of
the several couplings and parts embodying the

male threaded coupling or bushing

the uprights of which |
of three tubes, forming

“which tubes are screwed. The lower portion
ofthe compound or unitary coupling C isserew-
threaded externally to receive a union-nut, D,
and has itslower end made in convex form to-
fit the concave portion of the union-socket E.

proper angular
! tion is secured.

principal features of my invention,the union-

ngitudinal | ling.-

| girder-section; Fig. 2, a similar view ofa de-

fail in which the union-nut is serewed upon a
. . serewed
into a compound or unitary coupling; Fig. 5,
a plan view of the concave coupling, and Fig. 55

4 2 horizontal section of the girt-coupling.

Similar letters of reference indicate the same
parts in the several figures of the drawings.
- A A represent in the present instance two
- an upper sectlonal 60
member of a trussed chord or upright of a
tower, and B B a lower and similar trussed

or girder sectional member connected with the
upper section and with the girts or struts, as
hereinatter
per and lower sections ofthe upright,or chord, -
as shown,

deseribed. The tubes of the up- 65
_ are arranged at the corners of a
triangle and converged toward the ends of the
sections, at which point they are in this rela-
tive position serewed into unitary or compound 70

couplings C and I, the sockets being cham- _

bered, as shown at a, to provide for tapping

the sockets and adjusting the tubes therein,

as are also all parts of these couplings into
75

This compound coupling C, thus forming a 8o
portion of a. concavo-convex union-joint, 1s -
therefore called a ¢ compound union-coup-
ling.’’ I | -

The union-nut D is provided with external
ribs, (indicated by dotted lines in Fig. 1,) to
provide a ready means for its manipulation,
either by hand or by a wrench, 1o tighten the
concavo-convex joints of the union after the
adjustment of the chord-sec-

_ " The lower internal portion go-
of the nut D is provided with an annular
concave shoulder upon the union-socket mem-

ber BE. The concave surface of the internal
shoulder of the union-nut D thus fitting the
convex external flange of the union-socket
E, and the concave seab of the union-sock-

et fitting the convex end of the compound

union:-coupling C, form the CONCcavo-convex
of ‘a radially-adjustable union-coup-
‘The internal portion of the nut below ' $00




~endof the compound union-coupling and the
. convexianternal shoulder of the nut.: It will be |
- noticed thatall the convex and concave surfaces:

- 1o of this universal coupling device have a com-.

o

. theshoulder 4 is made flaring or bell-shaped, |
~© as shown at e, and: the central internal por-

~ tiom of the nut is: chambered, as shown at b, |
thereby providing for a limited radial ad- |
Justment of the position of the concavo-con- |
- vex surface of the socket between the convex |

294,344

angle of bearing of the ball or couplingonthe -~

socket, and, on the other hand, the socket, the

lower member, and the parts intermediate may
be set at an oblique angle to the upper meni-

ber by corr |

joinbin the nut, and on the ball-joint, themnt |
‘being tightened after either adjustment, torig-
idly lock the opposing members of the union.

- Thegirt-conpling may be adjusted by loos- 7
‘ening either the concave or the compound

espondingly shifting the socket- |

A allel with each other, so that in the union itself:

. also for preserving a perfeet bearing or fit of

‘coupling, and this adjustment may be made
e i and thegirt coupling secured without disturb- =
~ means are provided for cither maintaining the | ing the members or so much of the coupling

~Sectional members in a straight line with or at | as connects them. 77 g4 |

15 an angle to each other without mjury to the |  As these towers are sometimes erected by

- Joints or the members connected thereby, and | beginning at their top section and thenele- = . v

- ' vating this and other sections next below it

and each other, and at.other times by build-

. moncenter,and aretherefore concentricor par-

————— e, o - o . . .

- the concavo-convex surfaces of the union at

~ all points within the radial limits of their os-

20

- external ribs, (indicated by dotted lines,) for
~ manipulationby awrench, andtermed a ““con-
25 cave coupling,’”” because its lower end is con-
~cave, as shown at f; to form a ball-and-socket
~joint with the convexed end of a hollow girt- |
~ coupling, G, approximately spherical in form.
, Passingthrough thegirt-coupling,andserew--

. threaded in the concave conpling, is a nipple, |
K, screw-threaded at its lower end in a com-

- bound coupling, I, supporting on its upper
~end a concave eollar, J, forming a ball-and
~Socket joint with the Jower convexed end of

130

cillatory movements. Thelower extremity of
- the socket B is externally serew-threaded, to
At in a coneave coupling, I?, provided with

!

Ing from the base-section up, the advantages
of the adjustments of the couplingasaboveset -
forth may be readily understood. It mayalso
be noted that if the girt-coupling is not tight-
~ened when erecting the structure the coup- = ;
ling will adjust itself, and co nsequently needs:
~ouly to be tightened after the members or up-
-rights have been fixed in their adjustment. -
In Fig. 2 the conyex member C is modified -~
by screw-threading itsprojectingend,asshown

at &, to provide for connecting the union by

IOO

90 - i

_ | _ Q5.

means of a compound coupling, L, with a ~~

-Section of a tower, whether such section be
trussed,  as shown, or composed 'of a single " ;.
chord, of which latter the upper portion of

the tower is usually composed..

- 35 the gixt-coupling, said collar and the girt- | Inapplication thie improvements herein de. |
~ coupling being loosely sleeved upon the nip- }

seribed are not limited to tower structures, |
for they are equally adapted to bridges and ~~ ~

o ple, and the compound I receiving the tubes for 1  bridges and
other trussed structures in which the several - 0

B B, forming the compound member of the

40

45

35

60

.65

structure. . As will be seen, girt-coupling G
forms the ball of a ball-and-soclet joint, the
sockets of which are formed by the concave
coupling I' and concave collar J, or by two
concave couplings, as the requirements of the
case may be, said girt-coupling being provid-
ed with bifurcated extensions ¢ g, (see I a. 4,)
each being internally serew-threaded and re.
celving, respectively, a girt, k, the extensions
being arranged fora girted structure trian cgular

In cross-section, but may be arranged for a ,

structurequadrangularin eross-section ,where-
in the extensions would be at a right instead of
an oblique angle, as shown. Extensions gy
are (see I'ig. 1) provided with perforated lugs
h, In'which are pivoted clevises t, provided at
their bent ends with serew-threaded perfora-
tions, receiving rods j, forming the diagonal

braces of the structure, which, secured in this |

manner, may be adjusted to the desired ten-
sion by turning them back and forth in the
clevises. ~

With the coupling and members in the ver-
tical position shown in Fig. 1, 1t will be seen
that the upper member may be adjusted ra-
dially—that is, at an oblique an gletoand with-
out disturbing thelowermembe r—byloosening
the nut D and correspondingly shifting the

nmembers or elements and
theiradjustment substantially correspond with
those of a tower, except in direction.

Having now deseribed my invention, what
I claim, and desire to secare by Letters Patent,
18—

1. Inaskeleton tower, the combination,with
one element thereof, of another joined there-

to.by a universal joint, whereby the two may-

be adjusted at any angle with each other, sub-
stantially as deseribed. .

2. Inaskeleton tower, the combin ation,with
one element thereof, of another element joined
thereto by a ball-and-socket joint,whereby the
clements may be adjusted at any desired an-
gle with each other, and means for rigidly set-
ting or fixing the joint when the adjustment
has heen effected, substantially as deseribed.

J. Inaskeleton tower, the combination,with
one element thereof, of another element joined
thereto by a ball-and-socket joint, one of said
elements being made to pass axially through
the ball and sockets of said joint, substantially
as described.

4. In a skeleton tower consisting of several
uprights joined by lateral braces and tie ele-
ments, -which constitute with said uprights a
trussed structure, a universal joint uniting

the necessities of 105
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sald lateral br aces with tﬁe upright, Whereby.

the two may be adjusted to any required an-

ole with each other and brought into proper
velation with each other regar "dless of the an-

gle of spread between the upright elements.
5. In askeleton tower, an upright or corner
element consisting of two or more sections,

- one or more of S&ld sections united to its ad-

Jaeent section by a flexible joint, thus permlt-

ting the said adjacent sections tostand at dif-
ferent angles with the axis of the tower, sub--

stantially as described.

a coupling connecting the sections thereof, of a
girt and a ball-and-socket coupling, the socket

~of which is formed in two parts opposing each

other, substantially as described.
7. The combination, with the uprights aud

. girts, of a tower with a ball-and-socket joint-

20

~ parts belnﬂ adj ustable and adapted to be tight- |

couphnﬂ' the socket of which consists of two
parts opposing each-other, and one of said

' ened upon the ball and the ball in turn upon
the opposing socket-piece, substantially? as de-
scribed.

8. Ina couplmcr the combmatlon of the uni-
versal joint, the compound coupling I, and the

as described.
9. The combination of the couplmg I col-

members screw-threaded in the concave coup

1 ling F, substantially as described.
6. The combination, with the upmghts and

10. The combination, with the concave coup

‘the. mpple K, p&sgmg through said ball and
collar and serew-threaded in the opposing .

J OHN S ADAMS

Wltnesses -
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- W. W. ELLIOTT

lar J, ball G, concave coupling F, and mpple |
K with 2 universal joint h&wmg one of its

ling F, the coupler T, ball G, and . collar J, of

nipple, all arranged and operated substantmlly o

30

35

_ couplmgs, F and 1,  substantially as. described.
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