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10 all whom it may concerw:

Be 1t known that I, PETER H. JACKSON,
of San Franciseo, State of California, have
invented an Improvement in Buoilding or
Bridge Construetion; and I declare the fol-

lowing to be a full, clear, and exact descrip-

tion thereof, sufficient to enable any person
skilled 1n the art to which my invention be-
longs to make and use the same, reference be-
ing had to the acecompanying drawings, form-
ing part of the specification.

This invention relates to girders, bridges,
sidewalks having vaults or chambers beneath
them, floors, and similar structures. The ob-

5 ject 1s to strengthen such structures in a su-
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perior manner and at less cost than 1S now
possible when the said structures are con-
structed with arches and formed with cement,
concrete, artificial stone, or similar material.

With this object 1n view my invention con-
sists, broadly, in supporting the footings of
the arches of a structure, 1n which footingsare
preferably embedded metallic-flanged beams
or rods having resistance-plaies on a non-em-
bedded metallic tie or ties extending beneath
and in contact with the footings of the several
arches of the body or structure and 1n a di-
rection transverse to said arches, the said foot-
ings being bolted or otherwise securely fast-
ened to the tie or ties, the ties thus prevent-
ing the arches from spreading when a load or
weight rests upon them, uniting them as a
whole and resisting tensile strain, while the
upper part of the arches above the neutral
line of the body or structure resists the com-
pressive force, whether the structure 1s con-
structed integral or in sections or divisions,.

Furthermore, the invention consists 1n ver-
tical or diagonal metallic ties having their
upper ends embedded or built in the upper
part of the arches, the lower ends of one form
of the vertical ties passing through the hori-

zontal tie or ties, and having serew-nuts or |

keys on their thr mded ends below the longi-
tudinal tie or ties, while the lower ends of the

“diagonal or mchned ties, and also of the other

fcnm of vertical tie, extend down to within a
short distance of the longitudinal tie or ties,
and have screw-bolts provided with nuts (k'eys

—

e |

1 or other sunitable retaining means) extending

through the longitudinal tie or t1es, so that
by screwing up the nuts or keys of either the

-vertical orinclined ties the erownsof thearches

are drawn down toward the longitudinal tie or

‘ties, and the latteris drawn up, bwhtenmfr the

lonfrltudma,l tie or ties between each arch and
producmﬂ tensile strain, and producing com-
pression on the arches, both forces being ex-
erted before the structure 1s loaded.

This is a division of the application for pat-
ent filed January 7, 1886, serial No. 187,930.

In the accompanying drawings, in which
like letters of reference indicate correspond-
ing parts, Figure 1 is a perspective view,
partly in section, of a bridge or similar struct
ure made 1n arches of cement, concrete, arti-
ficial stone, or like material, showing a longi-
tudinal tie extending beneath and supporting
the footings of the arches, (in which flanged
metallic beams and bars having resistance-
plates are embedded,) and to which the said
footings are fastened, showing the different
forms of arches, and also showmfr the vertical
and diagonal ties and their ad] astable attach.-
ments. Fig. 218 a perspective view of a floor
or sidewalk with a vault beneath 1t, bridge, or

like structure, of concrete, cement, artificial

stone, or similar material, showing its lower
surface arched both transve ersely “and longi-
tudinally, showing the longitudinal tie or ties
supporting the foobiugs of the several trans-
verse arches, and the vertical and diagonal
ties connecting the erowns of the sald arches
with the said lonﬂltudmal bies, and showing
also the lonc-ltudmal arches and the 1Means
for bracing and strengthening the same. g,
3is a side view of a form of truss in com-
men use, introduced for the purpose of show-
ing that the forces exerted on 1ts various
parts are similar, and are resisted in the
same manner as in short or transverse arches
shown in Figs. 1 and 2. Iig. 4 18 a side

view of an arch and its braces similar to the

longitudinal arches shown in Ifig. 2, show-
ing more clearly the construction and arrange-
ment of parts thereof, Ifig.H1s a per .S_pectwe
view showing a girder in which my invention

is embodied, and Fig. 618 a perspective view
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shcwmn a wall constructed and cemented on |

a oir der of my improved construction. - -
Bmdn*es, &e., constructed with arches and
formed of cemcnt concrete, artificial stone, or
similar material are strong in resisting com-
pression, bub ccmparatwely very weak in re-

sisting tensile strain, and 1 etrengthen the

 struecture A against tensﬂe strain by bolting or
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otherwise Secure]y fastening the footings of the
arches a ¢’ ¢*, (in which are embedded and ce-

mented lon crltudmall y either small flanged me-
tallic beams as f.large flanged metallic beams
f*or rods f', having end resistance: plates, 12,)
toa longitudinal metallic tie or ties, d, and by
embeddmg inthe crowns or apper parts of the
transverse arches the heads or upper parts of

vertical ties b ¥, or diagonal ties ¢, the lower
- endsof the vertlcal tlesbextendmwthrcuﬂ*hthe

20

tie d, as shown in Figs. 1, 5, and 6 and havmg
nuts or keys on their threeded lcwer ends be-
low tie d, while the form of vertical tie shown

at b, and the diagonal ties are of such length-

- that thelr lower ends extend down to within

a short distance of the lougltudmal tie or ties.
¢ d, and have screw-bolts ¢/, provided withnuts

¢’, (keys or other suitable retaining means, )

| cxtendmﬂ* through the longitudinal tie or ties

d, 80 that by serewing up the nuts or keys of
| elbher the vertical or diagonal ties the longi-

30

tudinal tie or ties are tlghtened between each
arch, preventing the bottom parts of the arches

- along the intrados (the part below the neutral

35

axis) from being tensilely exerted, which would
not be the case if the tie were not tightened be-
fore the structure was subjected to deflection
under a weight.- As the longitudinal tie or
tiesarethus LJWhtened the crowns of the arches

~are at the same time d] awn down, compress-

~ing and strengthening the arches.
40
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eral arches; also, the room that the depth of |

50

The bot-
tom or mtmdcs of the arches may be arched in

the usual form, as shown at «, pedlmental as
~at @', or of the form shown at a’, or any other |

similar shape.

By the improved ecnstrnctlon shown in the
accompanying drawings expensive iron sup-
porting-girders are dlspensed with, whichare
commonly used in supporting the ends of sev-

the girder usually emnloyed would occupy 1s
gained in head room orheight of room in the
apartment beneath. The lower side of the
strueture may alsobe arched both transversely
and longitudinally, as shown in Fig. 2, the

- transverse arches ¢ being braced and strenn*th

55

ened as shown and described in Fig. 1; but
ingtead of the arches being straight in the di-

~ rection of their length and supported by

flanged metal beams, as shown in Fig. 1, they

are arched over their length forming the lon-
gitudinal arches #, each of which is strength

- ened and braced, as more clearly shown 1n

Rig. 4, by a longitudinal tension-rod, O, hav-
ing the end remslnnce -plates, 0 0, and resmtmg
the tensile strain, while a strat, p, rests on the

top of the said rod and suppcrts the crown of

the arch from settling under a load.

It will be geen that the short transverse _

'-VlZ

§66,83§ |

arches a, braced aga,mst tension and compres-
-sion, as descrlbed resist tensile.and compres- .

sive force in the same manner as the expen-

‘sive. truss usually employed, which is con-
structed entirely of metal, and shown in Fig.
'3, the tops of the series of arches remsbm-:r

/10

comp1essmn like the top chord, %', of thesald -

truss, and the tie d resisting tcnsﬂe strain like
the bottom chord, %*, of the truss, while the
sides of the arches are compressed and operate

inthe same manner asthe diagonal braces I [ of

‘the truss, the diagonal braces ! 7 and the sides

of the arches both resisting the same force—
~compression. The vertlcal ties n of the
truss connect and tighten the top and bottom
chords thereof, and the vertical ties b b’ of my
construction cperate in precisely the same

manner, my general construction, however,
having theadvantage of resisting lateral stram

in a superior manner.

In Fig. 5, I show a girder, w, ccnstructed of
cement or llke material in arches having the
footingsof the arches connected and bolted to
alongitudinal non-embedded tie, d, and having
diagonal and vertical tiesc b d’, si imilar to those

pr ev1cusly described, and shown in Figs. 1 and.
2. 'The top of this ﬂ‘lrdel is formed with trans-

verse serrations or notches w',and metallic pro-
jections w’, and with part of alayer of briek, w?’,

built upon it, either of which devices may be
employed When constructing and cementing a
wall onthe girder, as Shown in Iig. 6,whereby
the girder becomes integral with the wall and
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re&sts compression, while the girder resists

tensile strain. This feature of my invention,
the roughened top on which the wall 1s. bmlt
forms a part of a separate appllcatlcn Serlal
No. 232,455.

ox

Havmg thus ful]y descllbed my invention,
what I claim as new, and desire to secure by,

Letters Patent, 18—

1. The ccmbmatlon with a bridge or like

stlucture of cement, arblﬁclal stone, or like

110

material, censtructed with a series of arches, .

of a lcnn*ltudmal tie or ties-on which the foot-

Ings of the said arches are suppcrted and to
'w]nch they are fastened. |

-2, The combination, with a brldﬂ'e or 111{6
structure, of cement, ‘artificial stone, or like
material, constmcted with a series of arches,
of a Jongitudinal tie or ties on which the foot-
ings of the said arches are supported and to
which they are fastened, and the vertical and
diagonal ties embedded ‘at their upper ends in
the upper part of the arches and having the

screw-bolts, nuts, keys, or other retmnmg de-

VIGES
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3. The ccmbmablon with a brldwe or like - . |

Stmctme, of cement, artificial Stm:le, or like

| material, constructed with alongitudinal arch

or a,rches of the longltudma,l tension rod or

rods havi IJO‘ end resistance-plates, and the strut

-having obliquely - extending arms the ends

of which are embedded in the crown of the
arch and assist in supporting the same.

4. The combination, with a bridge or like
structure, of cement, El.I‘bl_ﬁClELl stone, or simi-

'130" .
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lar material, constructed with transverse and
longitudinal series of arches, of a longitudinal
tie or ties on which the footings of the said
arches are supported and to which they are
fastened, the vertical and diagonal ties em-
bedded at their upper ends in the upper part
of the arches,and having the serew-bolts, nuts,
keys, or other retaining devices, and the lon-
gitudinal tension-rods having the end resist-
ance-plates, and thestruts mounted on the said

rods and supporting the crowns of the longi-
tundinal arches.

5. 'I'he combination of agirder orlike body,

|

of concrete, cement, artificial stone, or similar
material formed with transverse arches, of a 15
longitudinal tie having end resistance-plates,
and on which the footings of the said arches
are supported and to which they are fastened,
and the vertical and diagonal ties embedded

ab their upper ends in the upper part of the 20
arches,and having thescrew-bolts, nuts, keys,

or similar devices. |

| PETER H. JACKSON.
Witnesses:
JAMES B. LANT,
HENRY HAUSTEIN.
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