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To all whom it may concern:

Be it known that I, GEORGE P. YOUMANS
a citizen of the Umted States, residing at the
village of Galesburg, in the county of Kala-
mazoo and State of Michigan, have invented
certain new and useful Improvements in
Towers, of which the following is a specifica-
tion.

This invention relates to improvements in
towers, and especially to towers adapted for
use as windmill-towers.

The object of the invention is to produce
a strueture that is strongly braced, in which
the braces are easy to apply and can beread-
ily adjusted for the whole tower with a mini-

mum nwmber of tightening bolts or serews.

A second object is to provide a tower which
can be made up sectional with all of the parts
properly braced at a minimum expense, al-
though the invention is well adapted to strue-
tures that are not made sectional.

The objects of the invention relating to
details of construction will definitely appear
from the detailed deseription to follow,

I accomplish the objects of my invention
by the devices and means described in the
following specification.

Theinventionisclearlydefined and pointed
out in the claims.

A structure fully embodying the features
of my invention is clearly illustrated inthe
accompanying drawings, forming a part of
this specification, in which—

Figure 1 is a side elevation view of a wind-
mill-tower embodying the features of my in-
vention. Fig. 2 is an enlarged detail view
of one of the corner connections between two
of the sections, showing the arrangement and
connections of the braces and rods at that
point. Fig. 3 is an enlarged detail sectional
view on line 3 3 of Fig. 1, still further show-
ing the details of such connections. Fig. 4
is an enlarged detail view of the bottom con-
nection to the anchor-post and of a tighten-
ing-bolt. Fig.5is a detail cross-section view
on line 5 5 of Fig. 4. Fig. 6 is an enlarged
detail view of one of ‘the angle-iron corner-
posts.

In the drawings the sectional views are
taken looking in the direction of the little
arrows at the ends of the section-lines, and

similar letters of reference refer to similar
parts throughout the several views.
Referring to the lettered parts of the draw-
ings, the corner-posts of the tower are pref-
erably made upof L angle-irons A,preferably
in sections. Each of these corner-posts is
provided with longitudinal slots @ a toward
each end and with bolt-holese. Throughthe
bolt-holes ¢ are extended suitable bolts, as
', which also connect the cross bars orbraces
B to the corner-posts, as clearly appears in
Figs. 1, 2, 3, and 5. The slots @ come oppo-
site each other also, and through these slots
extend small bolts ¢, the heads being located
on the inside, so that the bolts can play up
and down within the slots ¢ without danger
of becoming detached and so that the stay-
rods can be readily attached. To these bolts
a'the diagonal brace or stay rods C C are se-
cured zigzagging down from the top of the
tower, as is illustrated in Fig.'l, the ends
of these stay-rods C being formed in suit-
able eyes which embrace the outer ends of
the bolts o', and thereby afford a pivotal
connection between the ends of the rods and
a sliding connection with the corner-posts.
At the bottom of the tower and extending
through the anchor-posts, as well as the cor-
ner-posts,
eyes extend tightening-bolts ¢,which are cou-
nected to the bottom end of the bottom rods
C. It will be observed that as the bolt ¢ is
tightened it draws down on the bottom stay-
rod C, which pulls down on the bolt a’,which
pulls down on the bottom of the next suc-
ceeding stay-rod C, which in its turn affects
the connection tothe nextstay-rod, and so on,

until the top of the tower is reached, where®>

the top stay-rods C are secured by a fixed
bolt,which consequently has no play, so that
the tightening-bolts ¢ at the bottom of the
tower tightens all of the brace-rods in the
tower, making the tower rigid from the top.
It is obvious that this would be the case if
the angle-irons A were continuous from top
to bottom of the tower, and it is also thecase
where the structure is made seectional. This
puts stress on the cross-bars B, which serve
as struts, making the tower a very stroug.
trussed tower It is obviously very 'inbx-
pensive to produce. The same result could

are eyebolts b, and through thess .
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be attained if the irons were of other form
than right angles, or, for that matter, with
any kind of corner-posts with cross bars or
struts.

Having thus deseribed my invention,what-

Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a tower, the combination of angle-
iron corner-posts A A made in sections and
joined together by suitable bolts; eross-braces
B between the ends of the sections; slots a
through the meeting ends of the sections of
the corner-posts; bolts extending outwardly
through the same so that they are free to
play up and down within the slots; a series
of stay-rods connected at a fixed point at the
top of the tower with eyes to embrace the said
bolts extending outwardly through the slots
and extending zigzag downwardly from top
to bottom of the tower; eyebolts between
the sections at the bottom of the tower; and
screw-bolts connected to the bottom of the
bottom stay-rods and extending through the
eyes for tightening the stay-rods, all coacting
substantially as described and for the pur-
pose specified. ,

2. In a tower, the combination of corner-
posts made in sections lapped together and
joined by suitable means; cross-braces be-
tween the posts at the ends of the sections;
longitudinal slots through the posts at sub-
stantially the meeting-pointsand opposite the

_..—Dbraces; bolts extending outwardly through

the said slots so that they are free to play up
and down through the same; a series of stay-
rods connected at a fixed point in the tower
and extending zigzag between the different
bolts, and a serew-bolt at the end of each set
of stay-rods to tighten the same and thereby
brace the whole tower.

3. In a tower, the combination of corner-
posts; eross-braces between the posts; longi-
tudinal slots through the posts opposite the
braces; bolts extending outwardly through
he said slots so that they are free to play up
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and down through the same; a series of stay-
rods connected at a fixed point in the tower
and extending zigzag between the different
bolts, and a serew-bolt in each set of stay-rods

to tighten the same and thereby brace the
whole tower.

4. In a tower, the combination of corner-
posts; cross-braces between the posts; longi-
tadinal slots through the posts; bolts extend-
ing outwardly through the said slots so that
they are free to play up and down through the
same; a series of stay-rods connected at a

fixed point in the tower and extending zigzag

between the different bolts, and a serew-bolt
in each set of stay-rods to tighten the same,
and thereby brace ihe whole tower.

5. In a tower, the combination of corner-
posts made in sections lapped together and
joined by suitable means; cross-braces be-
tween the posts at the ends of the sections;
longitudinal slots through the posts at sub-
stantially the meeting-points and opposite the
braces; bolts extending outwardly through
the said slots so that they are free to play up
and down through the same; a series of stay-
rods connected at a fixed point in the tower
and extending zigzag between the different
bolts; a tightener for said rods to brace the
whole tower,

6. In a tower, the combination of corner-
posts; cross-braces between thesame; aseries
of stay-rods connected at a fixed point on the
upper part of the tower, having pivotal con-
nection successively with each other, extend-
ing zigzag across the tower and connected by
sliding connections tothe corner-posts; and a
tightening-bolt in each set of connected stay-
rods for tightening the samse, for the purpose
specified.

In witness whereof T have hereunto set my
hand and sealin the presence of two witnesses.

GEORGE P. YOUMANS. [L.s.]

Witnesses:

A. IRENE ADAMS,
OTIS A. EARL.
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