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To all whomv it may conceri:
Be it known that I, JosSHUA HARPER, a citl-

zen of the United States of America, residing

at Melvern, in the county of Osage and State
of Kansas, have invented certain new and use-

ful Improvements in Bridges; and I do hereby !

declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to letters of reference marked there-

~on, which form a part of this specification.
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Thisinventionrelatestosuspension-bridges;

and it consists in the improvements herein:

desceribed and set forth, whereby a light,
strong, and efficient stractare is provided
that will be comparatively inexpensive.

In the accompanying drawings, fqrming a
part of this specification, Figure 1 is a side
view of a bridge embodying my improve-
ments. Fig. 2 is an end view of the same.
Figs. 3 and 4 are detail views. Ilig. 5 i1s a
plan view of the bridge; Fig. 6, an inverted
plan. Fig. 7is a detail view of one of the
lower plates in an inverted position, and Ifig.
3 ig a detail view of one of the plates for sup-
porting the tubular standards. |

On each side of the stream or chasm and
adjacent to the bridge approaches is located
a pier A, and upon each of these 1s secured
a plate a, preferably secured 1n position by
being bolted to a vertical rod a’, secured to a
hase embedded in the masonry of the pier.
Each plate ¢ is provided on its upper side
with two lugs ¢? each of which enters the
lower open end of a vertical column or stand-
ard B, two of such standards being located

upon each pier and converging at their upper !

ends. Adjacent to {heir bases these stand-
ards are transversely perforated for the pas-
sage of & securing-rod 0, 1.:he ends of xx:hmh
are engaged by nuts to ri gidly and relatively
brace said standards. A casting B forms a
cap for said standards, and is provided upon
‘tq lower side with depending lugs, which en-
ter the upper open ends of the standards.
Kach cap has a longitudinal groove or de-

pression b’ formed therein, and on its inner
side the said cap is provided with two diag-
cnal openings 0% intermediate of which is a

—— -

vertical perforation 0%, A curved or arched
tie-rod extends transversely to counnect the
inner standards of the adjacent piers, and is

secured to each of said inner standards by a

bolt passing through the vertieal perforations
in the cap thereof. These tie-rods not only
connectand brace the adjacent pairs of stand-
ards, but furnish a medium upoun which may
be suspended any suitable notice required by
the law of the locality in which the bridge
may be located and annouuncing regulations
for the bridge travel.

In constructing my improverd bridge I dis-
card the employment of the ordinary twisted
compound cable, and use in lien thereof a
cable composed of aseries of untwisted strands
of wire, which rest and are retained longi-
tudinally in the groove of the cap-plate, and
in applying such cable I make use at each end
of the bridee approach of an anchor device
comprising a transverse horizontal cylinder C,
seated in any suitable arrangement of embed-
ded masonry, and toone of the ends of said ¢yl-
inderis permanentlysecured the wire compris-
ing the strand forming part of the cable, and
said strand is then led to the opposite side of

the bridge approach, whereit is looped around,
or, if necessary, connected with, a similar cyl-

inder located thereat, is then led back and

forth until a suspension means of the desired

size 18 secured.

In order to protect the embedded anchor de-

vice and portions of the cable adjacent to the

same, I coat the same with tar or other equiva-

lent compositions to prevent corrosion by
water and dampness, and 1n applying the
same prefer to employ a box ¢, which ems-

braces the cable beneath the bed of the road-

way and partially embraces the anchor device,
and is thereafter filled with tar, as stated.
The arrangement of the main or body por-
tion of the bridge is such that the necessity
of using chords or stringers 1s entirely obvi-
ated. To such end the cable between the
standards I3 B bas adjusted thereon at equi-
distant peints a series of saddle-plates D, each
of which has a longitudinal depression on 1ts
under side to form a bearing for the cable,

and is provided at each side with vertically-

perforated lugs d d’. It will be noted that
the perforationsin thelug d are substantially
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vertical; but those in the lugs d’ are oblique. | structure and- assist in resistin o torsional

Vertically-depending rods E are secured to | strain. ' '

sald lugs d d by having their upper projected Each lower plate is provided on its under 7o

threaded ends engaged by nuts, and at their | side with a longitudinal web or rib ¢, perfo-
5 lower ends these rods E ave slightly separated, | rated for the connection thereto of a short-

in order to pass through openings therefor | link 7, extending inwardly, as shown in Fig. 6,

located diagonally in a lower plate E’, which | for engagement therewith of ¢one or two or

is also provided with an additional pair of di- | more chordsor cables J , Which diagonally con- vs

- agonal openings. It will be understood that | nect the links of alternate plates on opposite

10 the saddle-plates at one side of the bridge are | sides, as shown in I'ig 6, and are finally se-

- arranged toregister transversely with the cor- | cured to the standards B BB or to a cross-tim-

— ~-responding plates on the other side, so that | ber K, spanning each pair of piers and se-
the lower plates supported by each pair of | curely lashed or connected to the standards. So
rods K will be so disposed as to sustain a | While of course all of the lower plates may

15 transverse timber I. - , have the link-and-cable connection above ex-

Saddle-plates G, similar tothose previously | plained, it will besufficient in some instances
deseribed,arealsc mounted on the cable where | to so connectonly eachalternate pair of plates,
1t inelines toward the anchor, in ovder that | as shown in Fig. 6. A bar I. extends longi- 85
those portions of the structure adjacent to | tudinally along each side of the bridge and

20 the approaches may be also properly braced | is bolted at its ends to the inclined portion of
and connected. To contribute to the former | the cable, and is intermediately secured to
purpose, the inner standard of each pairhas | the inner standard of each pier and to the
‘horizontal perforations formed therein, in | innerdiagonal braces, as shown in IFig.1,and go

- which are secured by meansof nuts the ends | the relative heightof such bar issueh that it

25 ot braces,the otherendsof which passthrough | will serve as  a guard for the metal work of
and are secured in the diagonal openings of | the structure against injuries that might be
the adjacent saddle-plates. sustained by the contact therewith of hubsof

Brace-rods g" g are secured in the diagonal | vehicles passing over the bridge. | - 053
- openings in the cap-plates, and each engages | The advantage of employing a series of in-

30 one of the diagonal perforationsin the lower | dependent strands to form the cable, as ex-
plates supporting the timbers next adjacent | plained, will be obvious, for should one of the
on each side. The lower plates and upper | strands become injured or broken it can be
saddle-plates are braced in series by the di- | readily repaired or spliced without diffieulty 1co0
agenal braces i, which pass through the di- | and without the. necessity of unwinding a - -

35 agonal openings, respectively, of the saddle | considerable portionof the cable, as would be
and base plates and conneet each lower plate | the case were the ordinary form employed.
with the saddle-plates next adjacent and cor- | It will be seen that the tubular form of the
respondingly connect the saddle with the | standardsnotonly confersgreatstrengthupon 1o3
base-plates next adjacent, and so on. By | the bridge at the points where they are lo-

4> this arrangement a durable and efficient | cated, but that they will yield to a greater or
structure 1s secured, that will readily with- less extent to give a moderate amountof elas-
stand all the jJarsand vibrationsa bridgeisin- | ticity to the structure. The slightly-arched '
ctdent to and will at the same time sustain all | form of the transverse tie-rod, in addition. to 116 i
1ts parts positively and strongly. It willalso | its function as a saspending medinm and .

45 be noted that the supporting frame-work of brace, will by reason of its curved form allow S

- the bridge is formed entirely by the cable | a greater or less relative yield of the parts |
saddles and lower plates, brace-rods, and | without straining {heir connections. |
transverse timbers, and that therefore the ne- As will be quite obvieus, the plate A may 11 5
cessity of the employmentof chords or string- | be éntirel y dispensed with, and in lieu thereof

;0 ers is entirely overcome. It will therefore be | the lower ends of the standards B may bear
seen that in order to secure proper provision | in reeesses therefor in the upper portions of
for the flooring it will only be necessary to | the piers. -
employ a series of parallel beams H, extend- Having thus described nty invention, what 120
ing longitudinally over and supported upon | I claim asnew, and desive to secure by Letters

55 the timbers, and that each of these beams is | Patent, is—
made up of a series of short lengths of tim- L. I'he eombination, in a bridge, of the sup-
bers, each of which need only be of a length | porting-standards therefor, having removable
sufficient to span the distance between two | caps longitudinally channeled, together with 125
of thetimbersandabut against the end of the cables, each eonsisting of a continuous length

60 continuing section. | wrapped back and forth from one pier to the

In applying the flooring I prefer to lay the | other to form parallel untwisted strands and
boardslin diagonal lengths,as shown in Fig. | bearing in the channel of the caps, grooved

3, as this arrangement will not only prevent saddle-plates mounted on sald cables, and con- 120

~ the ends of the boards from being sprung nections suspending the intermediate frame-

65 loose in the path of travel, but pei'mit shorter | work of the bridge, substantially as set. forth.

- sections to be used, and, what is most impor- 2. The combination, with a bridge-pier, of
tant, will contribute to the rigidity of the | tubular standards thereon aind converging at
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their upper ends, as described, a tie-brace |

pilercing the lower portions of said standards,
and a cap-platehavingdepending lugs seated
in the upper ends of said standards, substan-
tially as set forth.

3. The combination, in a bridge, of tubular
standards located adjacent to one of the ap-
proaches of the same at each side thereof,
cap-plates mounted on said standards and
having lugs to engage the upper end of the
same, and provided withaninwardly-project-
ing portion vertically perforated, together
with a transverse curved spring-brace or tie-
rod having its ends bolted to said vertically-
periorated portions, as and for the purpose
specified. -

4, The combination, in a bridge, of the sus-
pending-cables, supported as deseribed, sad-
dle-plates mounted on said cables, rods de-
pending trom said plates and connected ag
their lower ends to plates, transverse timbers
supported by the latter, short lengths of lon-
oitndinal beams having their adjacent ends
resting on said transverse timbers, and a fioor-
ing secured on said beams, substantially as set
forth. |

5. The combination, in a bridge, of the ca-
bles suitably supported, saddle-plates having
depressionsin which said cables bear and pro-
vided with vertical and diagonal perforations,

together with depending rods connected at |

thelr lower ends to plates, timbers supported
by the latter, and short lengths of longitudi-

' nal beams having their adjacent endsresting

on said transverse timbers, the said plates

35

also having diagonal perforations, and diago-

nally-arranged braces which connect each of

the saddles with a plate beneath each of the
two adjacent saddles on each side, substan-

tially as set forth.

6. The combination, in a Lbridge, of the ca-
bles suitably supported, lower plates sus-
pended therefrom and each provided on its
under side with a perforated web, links con-

- nected to said webs, and cables alternately

engaging said links and connected to the end
portions of the structure, substantially as set
forth. | -
7. The combination, in a bridge, of the pier
and tubular standard mounted thereon, a ca-
ble supported thereby and suspending inter-
mediate portionsof the bridge, saddles mount-
ed on sald cable on both sides of said stand-
ard, and brace-rods connecting the standard
with sald saddles, substantially as set forth.
Intestimony whereof Iaffix my signaturein
presence of two witnesses.

JOSHUA HARPER.

Witnesses: -
PETER CHEVALIER,
R. J. IIARPER.
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