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To all whom 2t may concern:
Be it known that I, HowaArp FRIEND,
residing at Lexington, in the county of
Cleveland and State of Oklahoma, have n-
vented certain new and useful Improvements
in Bridge Construction, of which the follow-
ing 1s a specification. '

- My invention, which relates generally to
improvements in bridge construction, pri-

marily has for its object to provide an 1m-.

proved type of truss bridge composed of wire
cables and main and intermediate tower sup-
ports that have each correlative arrangement
and capable of being anchored whereby the
cost of building the same in proportion to the
weight and class of material used is reduced
to the minimum. -

Another object of my invention 1s to pro-
vide a plan of bridge construction in which a
sustaining means 1s so designed that a per-
fectly rigid truss is provided, and having a
areater carrying capacity in proportion to

- the cost and weight of the materials used

than is attainable in the ordinary types of
truss bridges now in general use.

Furthermore, my invention has for 1its

object to provide an improved combination

and arrangement of parts having such con-
nection that a uniform and even division ot
strain is effected, another and essential fea-
ture of my invention lying in a new and 1m-

proved means of connecting the truss or sus-

pension cables with the main tower posts and
the anchorage in such manner that a uniform
bridge floor level is maintained under the
contraction and expansion of the cables.
With other minor objects in view which
will hereinafter appear, this invention con-
sists in certain details of construction and
combination of parts, all of which will be
hereinafter fully explained, specifically poimnt-
ed out in the appended claims, and 1llustrated
in the accompanying drawings. -
Referring to the drawings: Figure 1 1s a
perspective view that illustrates a single span
bridge in accordance with my nvention.
Fig. 2 is an inverted plan view thereof, the
end or main tower posts being in horizontal
section and particularly illustrating the hori-
zontally-disposed transverse brace rods here-

inafter referred to. Fig. 3 is a perspective

view of a portion of the end or main tower
posts, one of the intermediate tower posts

and the parts cooperatively connected there- |

after referred to.
of one of the saddle-blocks used in the
lower ends of the intermediate towers and
side posts hereinafter referred to.

are used 1in the to

tower posts, which

[ 'with, parts of the tower posts being broken

away to better illustrate their construction.
Fig. 4 is a detail horizontal section taken on

line 4—4, of Fig. 3, and looking 1n the direc-

tion of the arrow. Fig. 5 1s a perspective
view of one of the main tower blocks herein-
Fig. 6 is a similar view

Fig. 7 1s
a detall view of one of the saddle-blocks that
of the main and inter-
mediate towers. Fig. 8 is a detail cross sec-
tion of one of the stationary tower blocks
hereinafter referred to. I1g. 9 1s a perspec-
tive view, and, Fig. 10 is an inverted bottom
plan of a modified form of my invention,
hereinafter referred to. _ '

By referring now more particularly to Fig.
1; which shows the single span bridge con-

struction in accordance with my invention,
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15—15 designate what I term the main

bridged, and each of the said posts 15 com-
prises two like sections of channel iron with
their channel faces opposing each other, so as
to form an intermediate space x as best

shown in Fig. 3, from which it will be noted

posts are arranged 1n.
pairs at opposite sides of the stream to be

80

that said channel sections are closed at the

upper ends by caps 152—15% and are secured

by transverse bolts 20 and braced and held

separated by the tubular members 16 that

are mounted on the said bolts 20 as shown.
In the lower ends of each of the main tower

posts is mounted a cast-iron block 17, shown

in detail in Fig. 5. Each of the blocks 17 has

oppositely-disposed flanges or ribs 17¢ that
fit in the vertical slots z’ formed between the
opposing edges of the post sections, and the

lower ends of said blocks have integral and
laterally-projected flanges 17° that form the
SUPPOrt: %
that carry the bridge floor beams, said beams

23 being firmly secured to the block 17 by the .
100

bolts 22 as clearly shown in Fig. 3, from
which it will also be noticed that the said
beams 23 are arranged in pairs with their

ends straddling the posts 15, such connection

of the beams with the blocks 17 and the
mounting of the blocks 17 within the posts 15
being provided to permit vertical movement

of said cross-beam sustaining blocks upon the
posts 15 for reasons hereinafter explained,

orts for the channel-iron cross-beams 23
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Each of the blocks 17 has a button-shaped | posts 15, is divided, after passing the block 16

head 17¢ on its upper side and it also has a
vertical extension 17 provided with an in-
wardly-projecting button head 17, the pur-
pose of whichi will be hereinafter appdrent.
Fixedly mounted in the upper ends of the
main tower posts and preferably just below
the caps 15* are saddle-blocks 16 having
longitudinal grooves 162 in their upper faces,
as shown 1n detail in Fig. 7. By reason of

rorming the main tower posts as shown and

described, a strong and rigid main and sup-
porting post 1s provided at a minimum cost
which can be firmly set to form the main
supports for the suspension cables:

In the construction shown in Fig. 1, sup-
plemental or intermediate tower posts
35—35 are provided and these posts dre con-
structed similar to' the main or end tower
posts, except that their cross-beam sustain-
ing blocks 172 are fixedly secured to the
channel sections that constitute the said
posts 35 by bolts 17*—17= that pass through
the channel sections and through the trans-
versely disposed apertures 17—177 in the
block 172, In addition to intermediate or
center tower posts 35-—35 a number (depend-
ing on the length of the bridge required to
complete the span) of short side posts 21 are
included which are constructed like the cen-
tral tower posts 35, except that they have no
le-blocks in their upper end, and the

thereof have grooves 242 on the under side as

30

40

45

00

clearly shown in Fig. 8. The several inter-
mediate tower and side posts are sustained
by the suspension cables that pass from and
are supported by the end or main tower
posts 15—15, and in constructing the bridge
the posts 35 and 21 are placed in position
after the suspension cables have been an-
chored and suspended from the main tower
posts 15—15. |

1 and 2 designate the two main supporting
cables. These cables are separate and inde-
pendent of each other until they reach the
saddle-block 16 in the tops of the end towers
15 where they unite to form single cable por-
tions 10—10* that run to anchorage, this
being the manner of joining the two main

- cables 1 and 2 when a single span bridge is to

" be built.

5%,

6O

CH

it will be noted that

When the bridge is of two or more
spans, the two-cables, after passing over the

main tower posts 15—15, again separate and

perform the same functions as in the first
span. The cables 1 and 2 are the only ones
that run independent from one end of the
span to the other end, since all of the other
cables hereinafter referred to are united on
top of the intermediate tower posts, as will
presently more fully appear.

By referring more particularly to Fig. 1,
the cable section 10,
which 1s anchored in any approved manner
on the outside or land side of the main tower

e-blocks 24 mounted in the lower ends

in the top of said post, into anuimber of smaller
cables as follows: The two main supporting
cables 1 and 2 supporting the intermediate
tower posts 35—35; and the still smaller
cables 30 and 31, 32 which support the
smaller side posts 21. The main cable 1
extends through the adjacent intermediate
tower post 35, and under the saddle-block
17% 1 the lower end of the other interme-
diate tower post 35, from which it passes up
to the saddle-block 16 on the other end tower
post 15, at which point it merges with the

70

79

other and smaller cables 2, 30, and 31 32 to

form the cable section 10* at the opposite
end of the bridge. _

It 1s to be understood by reference to the
drawimgs, that, while the cable section 102 is

80

shown in position for anchorage into the bank

or ground, sald section 10* may, in case of
additional spans, be again divided into
smaller cables 30; and 31, 32 the cable 1 pass-

ing again under one of a similar pair of inter-

mediate tower posts 35 in the next span.
Starting again at the main cable section 10,
the cable member 2 formed therefrom passes
from the top of the tower post 15 to and
under the saddle-block 172 in the bottom of
the adjacent intermediate tower post 35,

 passing thence through the other post 35,

and up to-the top of the opposite main tower
post 15, at which point 1t merges with the

85

90

90

other cables 1, 30, and 31 32 to form the cable

section 10* aforesaid.

The cross-beams that support the floor are
made fast to the saddle-blocks, as before
stated, and are braced laterally and held

properly spaced apart by bolts 5 and tubular

%pacmg' members 50, as shown in Fig. 2. The
oor-beams and side-rails of the bridge are
mounted on the cross-beams in any approved
manner. |

To prevent side sway of the bridge I brace
the same by two brace wire cables 8—8 which
1s done by winding one end of each of said
cables around the button head 17¢ on the

blocks 17 in the lower ends of the two oppo-

site tower posts 15 at one end of the bridge
and crossing said wires and looping them on

the button head of the saddle-blocks in the

first set of intermediate posts, and then pass-

160

105

110

115

g them to and looping them over the but-

ton heads of the saddle-blocks in the other
set, of intermediate posts, Ifrom hence they
cancross over and join with the button heads
of the saddle-blocks in the other end tower
posts 15—15, as will be readily understood
from the drawings.

3—3 - designate a supplemental pair of
truss braces, one end of which is secured, by
means later described, at the lower end of
the intermediate tower posts 35—35. The
upper ends of these brace cables 3—3 extend
over the blocks 16 in the tops of said inter-

| mediate tower posts 35—35, at which point

120
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they
32. The cable 30 passes from the top of said
post 35 down to and under the saddle-
block 24 of the first small post 21, and up
to the top of the main tower post 15, where
it merges, with other cables, into the main
cable section 10. The cable 31 passes from
the top of said post 35 down to and under
the next small post 21, and up to the top
of said main tower -post 15 where 1t also
merges with the other cables to form the
mailn cable section 10. - The remaining cable

32 passes from the top of the post 35 down

to the block 17 that is Vertlca,lly movable .
5 In the lower end of the tower post and to

which the floor beam 23 is secured as clearly
shown in Figs. 3 and 4 by reference to which,
it will be seen that the said cable 32 is looped
over the stud 17f of the said block and from
the said stud 17° it passes forwardly and
merges with the main cable section 10 as
cleerly shown in Fig. 1. If said tower post
15 be a mid-stream post between two spans,
sald cable 32 passes from said stud 17f di-
rectly to-the top of the adjacent interme-
diate tower post of the next span, and per-
forms the same function as in the first span.
The lower ends of the brace cables 3—3 are

secured by passing under the blocks 172 of

the intermediate tower posts 35—35, at

which point their strands lie with the etrends |

of the eebles 1 and 2 end extend therewith

39

4()

over the tops of the main tower posts 15 and
to the anchorage.

By reason of providing the supplemental
strand 32 and making the saddle-block 17,
that carries the cross beams 23 in the lower
ends of the tower posts 15 vertically slidable,

I provide a simple and effective means for

maintaining a floor level during the contrac-
tion and expansion of the cables, and by sus-
taining the intermediate tower and
members as shown and described a uniform
and even distribution of the straln 1S pro-

5. vided.

In the pra,etleel construction of bridges

- under my invention, all of the cables, whose

o0

00

separate strands extend from the enehoreo’e
at one end of the bridge to the anchorage at

the other end, are formed by laying one |

strand of wire into place at a time, and then
binding the several strands tegether parallel
with each other into the separate cable divi-
sions by wrapping a strand of smaller wire

around them. It will be understood that

where there are more than one set .of inter-
mediate towers in a single span there should
be the saime numberof cross-beams and cables

- between them ds at the end between the 1n-

60

65

termediate tower and main tower posts, in

order to evenly distribute the load and ob-
taln a uniform size in all of the main sup-
porting cables.

From the foregoing, taken in connection

post

e o T

are divided into the cables 30, 31, and ! tion, combination, and many advantages of

3.

my invention will be apparent to those skilled -

in the art to which it appertains.

In Figs. 9-.and 10 1 have illustrated a sim- .'

ple form of the Invention, especially de-
signed for the construction of smaller bridges

of such short spans that intermediate towers
In this form the main
cable 10 has its separated strands 1 and 2

are not necessary.

passed from the opposite tower posts under
the short side posts 21-—21 and crossed mid-

way between the side posts and thenee—

passed up to the top of the opposite main
tower post. In this form the
1s arranged as shown in Fig. 10

While I have especially deserl:bed the floor

bracing members as consisting of wire cables,
it is manifest that when the bridge span 1is
such as to require more than one set of inter-
mediate towers, the said members, to meet

together at each end between the cross-

beams on the said angle that the wire cable -

would assume if the span were lengthened.
Again, where the span requires more than
one set of intermediate towers, the main and
intermediate towers, to insure the desired

rigidity, may be coupled together over the
‘road way 1n any suitable manner.

‘Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent 1s:

1. In a suspension bndge of the character

described, the combination with the end and

the mtermedlete towers and the Cross-beams

carried thereon; of suspension cables sup-

oor bracing

70

75
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89
the requirement, may be rod irons bolted

90

95

100

ported from the end towers, said cables hav-

ing separated divisions of strands that pPass
under the cross-beams on the intermediate
towers, and ylelding connections that join
the seperete divisions of strands with the
main or tower posts, thereby providing for
the contraction and expansion of the suspen-
sion. cables.

2. In a bridge construction of the charac-
ter described, the combination with the main
and intermediate towers and the cross-beams
carried thereby; of suspension cables an-
chored at both ends and supported from the
maln towers, sald cables being divided into
separate divisions of strands between said
main towers to support the several interme-
diate towers and their cross-beams, and
means for connecting the separated strands

with said main tower posts to maintain a 1

floor level during expansion and contraction
of the cables.

105

110

116

3. In a bridge construction of the charac- .

ter described, the combination of the main
tower posts, intermediate posts and side
posts; suspension cables supported on the
main tower posts; said cables being divided
into separate divisions of strands between

the main towers and their cross beams, the

with the drawings, the complete construc- | common posts and thelr cross beams, and 130
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means for connecting the separated strands
with the said main tower posts to maintain
a floor level during expansion and contrac-
tioh, of the cables.

4. In a bridge construction of the charac-
ter described; the combindation with the
main and intermediate towers; of suspension
cables anchored at both ends and supported
from the main towers; said cables passing
under the intermediate towers; a separate
division of the strands of each said cable
passing obliquely from the bottom of each
intermediate tower to the top of the other
intermediate tower, thence to the bottom of
the adjacent main tower. _

5. In a bridge construction of the charac-

ter described; the combination with - the-

main aénd intermediate towers; of suspension
cables anchored at both ends and supported
from the main towers; said cables passing
under the intermediate towers; the upper
erids of the Intermediate towers being pro-
vided with saddle-blocks; separate divisions

of éach of the suspension cables passing from

the lower ends of said intermediate towers
upward obliquely to the tops thereof, and
thence to the lower portions of the end
towers. ' ‘ | |

6. In a bridge constiuction of the charac-
ter described, the combination with the
main and intermediate towers; of suspen-
sion cables supported from the main towers,
sald cables passing under the intermediate
towers 1n separate divisions, saddle blocks
mounted in the upper ends of the intermedi-
ate towers, separate divisions of each of the
suspension cables passing from the lower
ends of said intermediate towers upward ob-
liquely to the tops thereof and again forming
separate divisions, for supporting the com-

mon posts and the floor cross beams, a yield-~

ing connection that joins the ends of the last
stated separate divisions with the lower por-
tions of the end towers for the purposes
specified.

7. In a bridge construction of the charac-

ter described, the combination with the

slotted end and intermediate tower posts, of

cross floor beam carrying blocks mounted
on the lower ends of said towers, each having
an upwardly projecting button head, and the
suspénsion cables that pass from the end
towers and support the intermediate towers,
crossed truss cables that pass under the
cross-beams, said cables having their ends
secured to the button heads on the blocks in

the said towers, and at points between their

ends looped onto the button heads of the in-
termediate tower blocks, for the purposes
specified. _

8. In a bridge construction of the charac-
ter described, the combination with the
slotted end and intermediate tower posts,
and the common posts; of the ecross floor
beams bearing blocks thereon mounted in

‘integral lateral projections that form the

891,417

' the lower ends of the towers and posts, each

of the blocks having an upwardly projecting
button head, the suspension cables that pass
from the end towers and support the inter-
mediate towers and posts, the trussed cross
cables, said cables having their ends secured
to the button heads of the blocks in the
towers and posts, and at points between
their ends looped onto the button heads of
the intermediate tower blocks and common
post blocks, for the purposes specified.

9. In a bridge construction of the charac-
ter described, the combination with the end
towers and common posts, the suspension

“cables supported from the upper ends of the

towers, intermediate pairs of towers, a cross

beam mounted on each pair of intermediate

towers and common posts, a member on the
lower end of each of the intermediate towers

and common posts having its lower end

shaped to seat on the cable strands, and the
crossed truss cables connected at their ends
to the end towers passed over the cross beams
and secured to the seat portions in the lower
ends of the intermediate towers and com-
mon posts, for the purposes specified.

10. In a bridge construction of the charac-
ter described, the combimation with the sus-
pension cables, and the end or anchor towers
of intermediate towers arranged in pairs, 4
block mounted on each of the said interme-
diate towers, each having its lower end fitted
to seat upon the suspension cables and having

supports for the floor cross-beams, for the

purposes specified.

11. In combination, a pair of end or an-
chor towers, the suspension cables that hang
therefrom, a block fitted into the lower end
of each tower and having means for support-
ing the floor cross-beams, the blocks in the
end or anchor towers being movable, and
cable strands that pass down from the main
tower posts over and under the interinediate
tower posts and have their free ends con-
nected to movable blocks,; in the end tower
posts, for the purposes specified.

12. The combination with the end or an-
chor posts, and a beam carrying block fix-
edly mounted in each of the intermediate
tower posts; of the suspension cables an-
chored at the ends and passed over the end
towers, said cables having their strands
separated at points between the end towers,
one set of strands passing in opposite direc-
tions under the intermediate tower posts,
another set of strands passing under and
over the intermediate tower posts and thence
to the lower ends of the end tower posts, and
beam carrying blocks mounted in the end

posts for vertical movement, to which the

ends of the last named cable strands are se-
cured, for the purposes described.

13. The combination with the end towers
and the suspension cables supported there-
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from, sald cables having their strands sepa-
rated; of intermediate towers, each com-
posed of opposing channel irons, means tor
holding said irons spaced apart, blocks fixedly
mounted in the lower ends of the mterme-
diate towers, sald blocks having lateral pro-
jections for sustaining the floor cross-beams,
blocks secured in the lower ends, of the end
towers, and having vertical movement there-
in, one set of cable strands, passing from the

opposite end towers under and over the m- :

termediate towers and thence down to and
connected with the blocks movably held in
the end tower posts, as set forth. .

14. In a bridge construction of the char-

acter described, In combination with the sus-

pension cables, the strands of the suspension

portion of which are separated; of opposing
pairs of intermediate towers, each having its
outer edges slotted for the passage of the
cable strands therebetween, a block mounted
in the lower ends of each of the hollow towers,

the blocks in the end towers being held for a

limited vertical movement, each of the blocks
having lateral flanges, the cross-beams
mounted thereon, one set of the cable strands
passing under and over the intermediate
posts and secured at the ends to the movable
blocks in the end posts, the other strands
passing under the other tower blocks, sub-
stantially as shown and described.

15. In combination with the hollow towers
having slots in their. opposite edges, the
cross-beams, the stringers; of blocks mounted
in the towers having lateral lugs that sustain
the beams, and having vertically projected
button heads the blocks in the end towers
having limited vertical movement and being
provided with lateral button heads, the hori-
zontal truss brace cables secured at the ends
to the vertical button heads, on the end tower

blocks and passed through the slotted inter-

mediate towers and loopéd on the button

head of the blocks thereon, the suspension

cables having their strands separated, some |

posing palrs of supp

>

of which pass under the blocks in the mnter-
mediate tower posts and some of which,pass
under and over the intermediate tower posts
and have their ends secured to the lateral pro-
jections on the blocks in the end- towers, as
set, forth. T -

80

16. In a bridge construction of the char- '

acter described, in combination with the end
tower or anchor posts, a pair of intermediate
posts, and cross-beams supported on the
anchor 1%o;()sts for vertical movement, cross-
beams fixedly secured to the intermediate
tower posts; of a main cable anchored at the

‘ends and sustained at such ends at the tops

of the end posts, the strands of said cables
between the end posts being separated, one
set, of strands crossing and passing under the
seats on the intermediate tower posts, an-
other set of strands being passed under and
over the intermediate tower posts, connected
with the tower posts and joined with the
main cable at points beyond the main tower
posts, as set forth. o '

17. In a suspension bridge of the char-
acter described, the combination with the
end and the intermediate tower posts and op-
lemental side posts; of
the suspension cables 10—10 sustained from
the end posts, the said cables being separated
after passing over the end posts to form inde-
pendent strands 1—2, said strands 1—2 be-
ing passed under one set of intermediate
tower posts and over the other set of mter-
mediate tower posts and then again sepa-
rated to form additional strands 31, said
strands 31 passing under the supplemental or
side posts and thence up to the end tower
posts where they again merge with the mam

| cables 10, as set forth.

Witness my hand this 22 day of August,
1907. -
' "HOWARD FRIEND.

Witnesses:

Frank P. SHEPARD.
A. M. RISHEL.
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