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To all whom it ma,y concer:

Be it known that I, WALTER - O5BRIEN a

 citizen of the United States, residing in Brook-

BN 1

20

lyn, in the countyof Kings and St.:i,te of New
York, have invented certem new and use-

ful Imp1 ovements in Arches, ot Whlch the fol-
lowing is a specification.

ThlS invention relates more peltlcularly to

]ﬂat or substantially flat arches of the charac-

ter used in constructing floors, and which can
be utilized for long spans, with the intention
of omitting iron or other beams when pos-

sible, and nmkmﬂf such floors entuely fire:

proof |
In the aecompanymn‘ drawin os which 111118-

trate certain adaptations of my invention:—
- Figure 1 isa perspective view of my improved |

o _'areh in its preferred form shown as employed
for the floor of a building, the building and
floor being in vertical eross-section.

- a fragmentary cross-section of the arch shown

n PI“‘ 1, eut on the lme 2-—2 in said. ﬁﬂ*ure |

. Fig. 3 18 a cross section of one of the VOus-

soirs, and Fig. 4 i a view 51111113,1 to I*lﬂ‘i

.showmﬂ' a ﬂ'reater number of the ar ehes tha,n.

- shown in i ig. 1

Referrmw to the dramwe let A A mdlcate

| the walls of the bulldmg

- hour-glass shape inserted between the arches
The arch is supported at one abut-

- cca

B indicates my improved areh as a whole,-_
which 18 made up of smaller arches C C C
- which are kept from falling by an 1mpr0ved_

self supporting voussoir or keystene D of an

ment by the customary wall plate «, while at

the other side another customary means of
- abutment euppmt as the ehannel beam Y 1s_-

- “shown.

40

Heletefere flat a,rches of t]:us cha,laeter

have consisted of a plurality of wedge-shaped _
~ voussoirs,the middle one constitutingthekey-
©  stone, the end ones the abutmentstones and

 the intermediate voussoirs the (,orrespondmn*

45

- wedge-shaped pieces, whichin some construc-
tions have been censtructed with indented
- joints. _

‘been constructed of various materla.ls hollew.

The voussoirs of sueh arches have

~ briek being generally employed Sueh arches

_..50

~ have consisted of one ar ¢, the voussiors being
extended at top and bottom to form flat ex-

tra,dos and mtra,doe, the arch bemg rrwen a

Flﬂ' 218 |

‘arches, ;

]

| stanee

slwht rise 111 eoush 1‘10131011 to compene&te f01

Setthncr s

JEIFFICE.

Accordmw to my mventlon I em];)le)'«r a,n"". -

-arch eonmstmw of two or more small arehes,'
each having 1ts respective arc and voussoirs,
‘and each smell arch constituting a part of

| one large arch having an are of wleatel ra-
dius than that of- the small a,rches
‘hereinaftertermthelargearch,orthearchasa
“whole, the*“ majorarch, » and the small arches
forming part of the larﬂ'e arch- the * minor
Each voussoir .serves both:as a
‘voussoir for its minor arch aud for the. major
-arch, and the keystone of the major areh 65

serves as an abutment for the ad;]a,cent ebut-
ment voussoirs of the. minor arches.:

- Referring now to the drawings, T w111 de- .
‘scribe in detell the construction prefembly

employed in carrymw out my mventlon as '
-_showu in Fig. 1.

55

T &uhall E
6o )

b 1epresents the ma,jor arch o a the v.gus_” o

'sou*s thereof and the dotted 11ne F the are
_ _Sthereof

CGC 1ep1esent two minor a,rches and the

Tlle voussoirs ¢? a® are of ordi-

elehes

major arch.

8o

nary construction and constitute intermedi- . -

ate voussoirs for both the major and the minor -
The voussoirs a* a* are according to
‘my invention of improved construction, and
constitute 1espectwely keyetenes for. the mi-
nor arches and intermediate voussoirs for the
On their outerfaces b b they are

smooth and ineclined, to correspond to thead-

jacent voussoirs a2 aﬁ but on their other sides
they are constructed with two faces extend-
ingin diff

of the keystone of the mmor arch in each in-

The lower of

The upper face ¢’ is inclined rela-.

90
erent planes,and preferably alsoan =
mtermedmte indented joinft. _
| these faces; lettered ¢, is inclined oppositely

to the face b, and constitutes the other face =
95

tively to the face ¢, and eonstltutes one of the

voussoir faces for the major arch, Between

the faces ¢ and ¢’ is an indented shoulder ¢?, - . |

which is preferably a hor1z0ntal shoulder pro-
jecting beyond the face ¢/, and terminating
',at 1ts 111terseet1.on WIt]J. the J:'a,ce e

100

The next L

75 |
gdotted lmes & G the ares thereof. The vous- . |
goirs o’ a’ are of ordmary constluetlon and
‘constitute theabutment voussoirs at the oute1.'

1 ends for both the major arch and the twomi-
nor arches,
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voussoirs a® a’, ab af, are constructed with in-
terengaging reciprocal faces ¢ ¢ correspond-
ing to the faces ¢ ¢’ and the shoulder ¢?, those

at bottom being wedge-shaped to an increas-

ing extent, and forming the intermediate
voussoirs of the minor arch, and those at top

being inclined relatively to those at bottom .

and forming the intermediate voussoirs of the

major arch. The voussoirs a’ o' are con-

structed at one side with reciprocal facesein

like manner unto the voussoirs a®and af and
engaging with the like faces thereof, and at
their other sides the voussoirs a’ are con-
structed with oppositely inclined faces f at
top and g at bottom, the top faces f serving
for engagement with the keystone of the ma-
jor arch, and the bottom faces ¢ for engage--

ment with the abutment for the minor arch
in each instance.

two minor arches.

ing as abutment faces for these voussoirs.

Preferably when a floor is constructed, a .
number of the arches B are use in the form
of groin arches, as shown in Figs. 1 and 2,1in |
which the part lettered B’ is an arch corre-

sponding in construction to the arch B but
running at right angles thereto.
in this construction has a grooved face j in
the end of each of its voussoirs ¢, and the

arch B’ has its voussoirs B/ disposed at right

angles to those in the arch B, the outer or
abutment voussoir lettered /£ fitting on its

outer face info the grooved end jof the vous-
soir a, and the intermediate voussoirs let-
tered [ [ are constructed as described with ref-

erence to the arch B.

I prefer to pass tie-bars L 1., as shown in -
dotted lines in-Fig. 1, through the voussoirs
of the arches to insure their retention in the

proper position under any circumstances, but
this is not essential. |

In use, the strains transmitted to the arch
are taken up by the major arch, or by it and
one or both of the minor arches. In construec-
tion the various voussoirs are successively lo-
cated until the voussoirs a o’ are inposition,
and then the keystone voussoir D is passed
in between the last named voussoirs, thus com-

The mid voussoir D ac-
cording to myinvention comprises a keystone .
for the major arch and an abutment for the
As a keystone it 18 sup-
- ported by its major arch, and thereby ismain-.
tained in position as an abutment for the mi-:
nor arches. It is constructed to accomplish:
this by being provided with oppositely wedge-
shaped faces /v at top engaging the faces fof
the voussoirs a’, and with opposite inverted
wedge-shaped faces ¢ at bottom engaging the |
faces g of the adjacent voussoirs ¢/, and serv-

Thearch B

|

519,340

pleting the arch as a whole. The indented
joints c¢? interlock the voussoirs a* a® ¢ and
o’ and prevent their relative displacement,
while the opposed wedge-shaped faces /# and
2 of the voussoir D prevent its displacement
relatively to the adjacent voussoirs. |

I't will be understood that my-invention is
not limited to the exaect construction and ar-
rangement described and shown, as it may
be availed of according to such modifications

60

b5

as circumstances will dictate, without depart-

ing from
tion.

I claim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:

1. In an arch, two arches, and a voussoir

the essential features of the inven-

supported by said arch and between and sup-
porting said arches.

2. In arches, a major arch composed of two

minor arches having ares of less radius than
that of the major arch, the keystone of the
major arch constituting the abutment for the
minor arches, and the 'voussoirs of each arch
serving as voussoirs for both the major and

minor arches,

3. In .a flat arch, an arch B having vous-
soirs constructed with grooved ends 4, and an

arch B’ disposed at right angles to said arch

B and having an abutment voussoir % fitting

b and supported thereby.

4, In a flat arch, a plurality of voussoirs,
abutment voussoirs at the flanks and an in-
termediate keystone, in combination with tie-
bars traversing said abutment voussoirs and
the remaining voussoirs of the arch at one
side of the keystone, and locking said vous-
soirs in position.

5. In an arch, a voussoir having at bottom
inclined wedge-shaped faces forming a vous-
soir for an arch of shortradius,and at top in-
clined wedge-shaped faces differing in direc-
tion from those at bottom and forming a vous-
soir of an arch of different radius than that
to. which said bottom faces are adapted.

6. In an arch, a voussoir having at top in-
clined faces e f, and at bottom reversed in-
clined faces e¢ ¢, and having intermediate of

said faces shoulders c* substantially as and
| for the purpose set forth. |

In witness whereof I have hereunto signed
my name in the presence of two subseribing

witnesses.
| WALTER O’BRIEN.
Witnesses: .
~ GEORGE H. FRASER,
THOMAS F. WALLACE.
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| the grooved ends of the voussoirs of said arch '
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