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To all whom it may concern :

Be it known that I, PETER H. JACKSON, of
San Franeisco, State of California,have invent-
ed a certain new and useful Improvement in
Forming Artificial-Stone or Concrete Arches
Forming Sidewalks and Floors of Buildings;
and I do declare the following to be a full,
clear, and exact description thereof, sufficient
to enableany person skilled in theart to which
my invention belongs to make and use the
same, reference being had to the accompany-
ing drawings, forming part of this specifica-
tion.

Figure 11is a perspective view of a direct
concrete arch supported on the sloping sides
of two transverse concrete arches from which
they are separated, the top surface forming a
sidewalk or floor surface. Fig. 2 is a longi-
tudinal section of the conecrete transverse
arches in Fig. 1, with metallic ties tensilely
strained, with struts and skewback-plates.
Fig. 3 is a perspective view of a direct con-
crete arch supported on the sloping sides of
two transverse concrete beams from which
they are separated, Fig. 4 is a longitudinal
section of the transverse concrete beams in
Fig. 3, with metallic ties and cross-rods built
in at or near the bottom of the beam to resist
the tensile strain at that part. Fig. 5 is a per-
spective view of aslab used in the place of the
direct arch shown in Figs. 1 and 3. TFor wide
spansiron ties are built in at or near the bot-
tom of theslab, as shown, to resist the tensile
strain at that part, the slab resting on the slop-
ing sides of thetransverse concrete beam. Fig.
6 1s a longitudinal section of the transverse
beam on the line RS T, Fig. 5. The metallic

ties with raised or roughened surfaces are built
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in.ab or near the bottom of the concrete beam,
Fig. 7 is a longitudinal’section of the conerete
slab on the line x ¥ 2,

Myinvention relates to an improved method
of forming artificial-stone or conecrete arches
over basements, cellars, or other chambers
and excavations, the top surface forming an
artificial-stone sidewalk or floor surface, and
supported by transverse artificial-stone or
concrete beams, whose top surfaces form the
sidewalk, and the under surfaces are arching,
forming an arched beam, with their abutting
ends held from spreading by skewbacks and
iron or steel ties; and for arches of large span
struts are used, placed with the bottom ends

resting on the ties and the top supporting the
arch, the ties being employed to sustain the
arch, and are exercised both tensilely and
transversely, thus making a strong and cheap
construction without the use of expensive sup-
porting iron bheams.

Plastic materials of which artificial -stone
or concrete sidewalks and floors are formed
shrink when drying and hardening, and when
a large surface is formed in one piece, even if
of a uniform thieckness, as a sidewalk, which
is about three inches thick, the shrinkage
produces great tensile strain on the material,
causing vertical cracks usually across the en-
tire width of the sidewalk. Therefore to pre-
vent eracking the sidewalk-slabs have to be
made in small squares separated from each
other, so that each piece may contract sepa-
rately; but when the thickness is not uniform,
as when the conecrete beams and sidewalk are
formed in one piece, the beams being much
thicker and a much larger body of concrete
than the arches or connecting-slabs between
them, the beam parts draw away in contrac-
tion from the thin arches and crack the latter,
thereby weakening the arch, defacing the side-
walk, and caunsing leaks to the apartment be-
low.

My invention further lies in making and
keeping the concrete arches or connecting-
slabs separate from the transverse supporting
concrete beams, so that each part may draw
to itself in shrinkage independent of the ad-
joining piece without cracking. Thisisequally
applicable in the making of sidewalks and
floor-surfaces of contrete or artificial stone
supported by concrete beams where the bot-
tom surfaces of the beams are flat and held
together by roughened metal ties in any shape,
builtin them, as described in Thaddeus Hyatt’s
patent for composition floors, roofs, pave-
ments, &e., July 16, 1878, No. 206,112.

Another feature of my invention is in mak-
ing the sides of the conerete or artificial-stone
beams sloping, wider across the bottom of the
slope than across the top, and with a separat-
ing material—as of tarred paper, thin sheet
metal, or other equivalent material—built inso
as to separate the sections; or the beams may
be made first and when nearly dried molders’
parting-sand or other like separating sub-
stance may be dusted on, destroying the cohe-
sion at that place. Then the arch may be

55

60

70

75

8o

85

Q0

95

100

1cs



10

I5

20

25

40

e : 339,296

formed between the concrete beams upon the
centers and resting its sides upon the slopes
of the beams, compressing both thebeams and
the arch and employing the material com-
pressively in that direction.

Portland cement concrete or artificial stone
is a very strong material when compressively
employed, but not so when its tensile property
is called into action. .

In General Q. A. Gilmore’s work entitled
¢ Coignet Béton or other Artificial Stone,’”’
it is stated that the compressive to the tensile
resistance of Portland cement-concrete ranges
from fourteen to one to thirty-five to one, in
accordance with the quantity of sand mixed
with the cement. ‘

By this construction not only do I overcome
the injurious effects caused by the shrinkage
of the material, but I largely increase its
strength by the arches resting on the slopes
of the beams, and what loads may come on
their surface cause them to wedge and be com-
pressed, while if they rested on a flat surface
along the bottom edges at the sides, from the
bottom surface up to the neutral axis would
be subjected to separation, of which this ma-
terial is feeble to resist. These intervening
arches resting on the slopes may be lifted out
without disturbing the concrete beams, and
new ones replaced, as in case they are injured
or broken by the front of the building falling
on them in case of fire or from other causes.

Referring to the drawings, Figure 1 is a
perspective view of the artificial stone or con-
crete arch- A, resting on the sloping sides b ¢
of the transverse concrete arches D E, and are
separated from them by sheet metal, tarred
paper, or parting-sand or other equivalent
material.

The arrows indicate the parts as being com-

. pressed.
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The transverse arch shown in the longitudi-
nal section, Fig. 2, has metal tripods g, with
metal plates or skewbacks % at the ends of the
ties, and with the strnt ¢, and for long spans
additional struts. The hottom part of the

transverse arches may be of brick or cement

below a proper thickness for a sidewalk or
floor surface.

In Fig. 3 the concrete arch A rests on the
sloping sides b ¢ of the transverse concrete
beams J K, from which it is separated, as de-
sceribed in Fig. 1.

Fig. 4 is a longitudinal section of the trans-
verse concrete beams J K, with metallic ties
7and cross-rods m, or may be any kind of
roughened metallic tie-rods, so as to hold to
the concrete or artificial stone at or near the
bottom of the beam to resist extension to which
that part is subjected.

Fig. b is a perspective view of a concrete’

or artificial-stone slab, N, resting on theslop-
ing sides b ¢ of the transverse concrete beams
O P, from which it is separated, as described
in Fig. 1. This slab may rest on the trans-
verse arches, as shown in Tig. 2, instead of
the beams. Metallic flat bars s, with cross-

ties ¢, are built in the bottom of the slabs, the
parts subjected to extension—thatis, when the

slabs are large, but when otherwise no ties

need be used. The transverse beams O P
have either round or square ties u built in
them with raised surfaces or depressions to
hold on to the conerete orartificial-stone beam
at or near its bottom, the parts subjected to
extension; or flat ties with cross-rods near to-
gether will do equally as well.

Fig. 6 is a longitudinal section of the trans-
verse beams through the line R 8 T, Fig. 5,
showing the bars with raised and depressed
surface. : )

Fig. 7 is a longitudinal section through the
line x vy %, Fig. 5.

The arrows in all cases represent the forces
of compression, not only taking up all shrink-
age of the material, but also employing the
artificial stone or concrete in it strongest prop-
erty.

Having thus described my invention,what I
claim as new, and desire to secure by Letters
Patent, is— : ‘

1. A sidewalk or floor consisting of artifi-
cial -stone or concrete arches supported by
transverse arches of the same material, com-
bined with metallic ties to resist the horizon-
tal thrust, substantially as herein described.

2. A sidewalk or floor consisting of artifi-
cial -stone or concrete arches supported by
transverse arches composed of artificial stone
for the top, and the bottom of brick, and com-
bined with metailic ties to resist the horizon-
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tal thrust, substantially as herein described.

3. A sidewalk or floor consisting of artifi-
cial -stone or conerete arches 'supported by
transverse arches of the same material, com-
bined with tie-rods and struts to resist both
the horizontal thrust and deflection, substan-
tially as herein deseribed.

4.” A sidewalk or floor consisting of artifi-

-cial-stone or conerete arches or slabs resting

on the sloping sides of thesupportingside sec-
tions of the same material, combined with me-
tallic ties tensilely employed in sustaining the
structure, substantially as herein deseribed.

5. A sidewalk or floor consisting of arbifi-
cial-stone or concrete arclies resting on the
sloping sides of the supporting side sections
of the same material, from which it is sepa-
rated by tarred paper, sheet metal, parting-
sand, or other equivalent separating material,
the side sections combined with metallic ties
tensilely employed insustaining the structure,
substantially as herein described.

6. A sidewalk or floor consisting of artifi-
cial-stone or concrete slabs with metallic ties
built in them at or near the bottom and rest-
ing on transverse artificial-stone or concrete
beams or arches combined with metallic ties,
substantially as herein described.

PETER H. JACKSON.

Witnesses:
JaMES B, LANE, »
HENRY HAUSTEIN.
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