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UNITED STATES

PATENT OFFICE.

WILLMAM M. THOMAS, OF SANTA CRUZ, CALIFORNIA.

AUTOMATIC ADJUSTABLE ARCH CONSTRUCTION.

No. 886,6_66; | -Specification of

Letters Patent. Patented May 5, 1908.

To all whom it may COncCern: |
Be 1t known that I, Wrmriam M. THOMAS,

- a citizen of the United States of America, re-

siding at city of Santa Cruz, in the county of

Santa Cruz and State of California, have in-

vented certain new and useful Improve-

~ments In Automatic Adjustable Arch Con-

struction, of which the following is a full,

-~ clear; and. exact description, reference being

10

had to the accompanying drawings, forming
part of this specification. - S
and useful

My invention relates to a new.

- improvement in automatic adjustable arch

15

25

construction for bridges, tunnels, etc., and

has for-its object primarily to produce an ef-
fective and mexpensive structure which will
“adequately support a super-structure and in.
-addition thereto a pre-determined maximum
- load, and will permit of the crown -of the
20

arch rising or falling, due to expansion and

contraction or to excessive loads or stresses, -
“with no detrimental results to the arch. =
- Another object of my. invention is to con- |

struct an arch or a number of arches of-
braced concrete, composed of two or more
segments, preferably  two, which can  be
manutactured at the site-of the work or at.

 any distant point and transperted and set in

30
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expensive and laborious work ‘of erecting

lace on the skewbacks by the use of a crane,
oists or the like, thus eliminating. fhe very

supporting forms, or molds for the arch rings,

were they buillt up in the construction of | broken away of one of the laggings or vous-

‘soirs employed in forming a roof for the arch

the arch as’an entirety. I %ro'pose to erect
bridges and other structures by first building

~up the foundations to a ‘proper height to

4()

49

~and form the crown of the arch, after which

form skewbacks, mount sockets -therein,
build up the balance of the skewbacks to a

Ero ser height, mount towers on said skew-.
acks, and support by said towers, cables, .

“ete. for conveyimng segmental arch sections

into such position that one of the partly cy-
lindrical or 'segmental. ends -of each section
may be placed in‘the segmental sockets in the
skewbacks and their innermost or crown ends
brought toward each other until they abut

their ‘segmental parallel arch sections are
bound together by transverse partition walls

50 as will hereinafter be more fully described.

siitable manner.

The super-structure is then placed upon and
secured to the arch frame thus formed, inany

- ] e

Application filed July 5, 1907, Serial No. 382,280.

i plan view of the parts shown in Fig.

| Figure I is a ﬁzei'tical lbngitudinal section

of a portion of a bridge having an abutment
-arch and skewback, embodied in my inven-
' tlon, the view also illustrating the manner
| in which the arch is put'in place. Fig. II is

It
o

a plan view of the arch construction and a

horizontal section of the abutment and skew-
 back. Fig. 11l is a detail view of meeting

i” ortions of a skewback and one of the arches.

 Fig. 1V 1s a detail view of a portion of the

| skewback, illustrating a’slightly modified

-construction of arch receiving socket. Fig.
| V 1s an enlarged vertical longitudinal section
through a portion of the skewback and one
of the arch segments and a portion of a mat-
ing segment shown partly in side elevation
and partly in section. Fig. VI is in part a

In part a longitudinal section taken on the

| Iime. VI—VI, Fig. V. Fig. VII is a vertical
transverse section taken on line'VII—VII;
| Fig. VI. Fig. VIII is an enlarged vertical

section taken on .line VIII—VI1II, Fig. V.
Fig. 1X 1s a detail section of the crown of the
arch, or the meeting point of the segments
forming the arch, illustrating one method of
construction of these parts. Fig. X is a ver-
‘tical transverse section of a tunnel construc-
‘tion wherein my invention is employed. Fig.
X1 1s a top plan view of the arch construc-

| tion of the structure illustrated in Fig. X.

Fig. X1I 1s a detail perspective view partly

construetion. TFig. XIIY1s a vertical section
of a modification of the bearing between the
skewback and arch section. ;Fig. XIV is a
' section on hme XIV—XIV Fhg!'XIIL -
- In the drawings, 1 represents’a masonry

I- .

masonry pier which forms a skewback for
.the other side .of the arch. Hach of these
skewbacks 1s

‘mental sockets 3 of the skewbacks to form
a Kknuckle joint. The innermost end. of
each of these segmental arch sections. is pro-
_vided with a flanged segmental gear or rack

and

| provided with a segmental

socket 3. | o .
4 -4 designates segmental arch sections, each
| of which is provided with a partly cylindrical
or segmental end designed to fit in the seg-

60
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pier or abutment which acts as a skewback
t-for one side of the arch, and 2 another

95
100

100

I 5 which is designed to mesh one with the,



2.

other in such manner as to su_pport the seg-

. mental arch sections in proper position.

o

The segmental socket 3 heretofore re-

ferred to may be made in several different

ways such for instance as being in the nature

~of a cast metal block 6 (ség Fig. 1II) or for

10

1o

20

lighter constrictions, this'socket may -be |

formed of sheet mietal as is illustrated at 7 1n
Fig. IV. Another method of forming this
socket is illustrated in Figs. V and VIII of
the drawings wherein it will be noted that
the same provides for an anti-frictional
socket and consists of a casting or castings
S and 9 of metal, having ball or roller races
formed therein and in which balls or rollers
are located, said balls or rollers codperating
with complementary ball or roller races
formed on the partly eylindrical or segmental
end of the segmental arch sections 4. The
segmental gear or rack 5, which as before

stated 1s secured to the innermost or crown
end of the segmental arch section, may be

formed of a casting as is illustrated mn Fig. V

2%

30

or may be provided with a plurality of per-

forations through which bolts 10 pass, said
bolts being provided with enlarged heads 11

which act as gear teeth as is clearly illus-
trated in Fig. IX of the drawing.

The arch sections 4 are formed principally
of concrete, reinforced by longitudinal rods

12 transverse bars 13 and diagonal truss rods
- 14, the transverse bars 13 being provided

a9

40

‘with perforations for the passage of the rods

12 and 14, thereby causing them to act as

distance pieces for the former and king posts
- for the latter.

There are two assemblies of
the rods 12 and 14 and the bars 13, one ar-
ranged close to the extrados and the other
close to the intrados of the arch to stiffen the
same laterally. The bars 13 being of sufli-
cient length to extend some distance beyond

- -the finished concrete sides of the arch seg-

45

- 00
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6O

- ments.

~ Said extensions are provided with
perforations 15 which receive the ends of
diagonal cross brace rods 16 which tie one
segmental arch section to the segmental arch
section. next parallel thereto as is clearly
illustrated in Figs. VI and VII of the draw-
ings. These segmental arch sections, which
as before statéd are formed principally of

“concrete, have formed integral therewith the
partly cylindrical outer end covering .17

formed of sheet or cast metal, and also the

~ segmental gear teeth or cogs 5, said metal

coverings 17 and said gear teeth 5 being pref-
erably tied together by the reinforcing rods

12 and 14 whereby a skeleton framework 1s

formed for preserving- the integrity of the
segmental arch sections. - -

After all of the segmental arch sections are
placed in position in their sockets, the crown
of the arch is formed by the abutment of the
segmental gears, and the diagonal brace rods
16 are secured in place between the segments,

!
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corictete division or tie walls 19 are. formed
between the pgrallel segmental arch sections,
and arrhnged to encompass or surround said
rods 16. These walls 19 are formed by ar-

rangihg suitable temporary molds or forms .

on, or around the arch rings and in juxta-
position to the rods 16 and filling the concrete
The partition walls 19 also have .

thereinto. rtl
embedded therein upwardly extending rods

20, which are employed to tie the super-

structure (not shown) of the bridge to the
arch. Alining holes are formed transversely

79

in all the segmental arch sections and

through these holes through rods br bolts 21

are passed, said rods or bolts being provided
upon their ends with washers and nuts 22 in

“order that the entire assembly of parallel seg-

mental arch sections can be firmly drawn to-
oether. o | o
By the construction of an arch as above
described it will be apparent that the arch as
an entirety is yielding at its crown so that
when expansion and contraction of the arch
takes place, or when the arch 1s depressed by
an excessive load, the segmental arch sections
are permitted to partly rotate in the sockets
in the skewbacks due to the interlocking seg-
mental gear construction of the arch sections
at their crowns. - - =
In constructing a bridge such as is illus-
trated in Figs. I and 11 of the drawings, the
abutment at the end of a span of arches 1s
preferably formed of reinforced concrete, and
made as follows: I first lay a thick concrete
foundation, reinforcing the upper and lower
sides thereof preferably with diagonally ar-
ranged rods of metal so arranged as to form a

‘sort of lattice work, then build upwards

therefrom mareinal and.intermediate walls

80

Q0

95

10

of conerete which mav also be braced siini-

larly to the foundation, fill in the compart-
ments formed by these vertical walls with
sand, rocks, etc. then thereover form a hori-

zontal layer of concrete also braced with

metal rods, and continue to build up the
abutment to the required height by vertical
and horizontal walls until a sufliciently
heavy structure is produced to adequately
support the loads or stresses to be imposed
upon the bridge, '

In Fies. X to XII inclusive, I have shown

a modified form of the invention wherein the-

same principle of reinforced adjustable arches
is emploved to form the roof of a tunnel, and
in the construction of the same, I proceed as

follows: I first excavate the rock, dirt, ete.

to form the tunnel proper, then set metal

place and then place over the assembled
arches, lagging blocks 25 which form vous-

soirs of the arch, which lagging or voussoirs:

are preferably so arranged as to extend from

| the center of one arch ring to the center of

1¢

13

| sockets 23 in place in the skew backs, then
arrange the segmental arch sections 24 m-
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another arch ring as shown in Fj 1ig. X1I of the 1 dos thereof a pertly cyhndrlcal metallic

drawing. The space between the VOuSSoIr

ancl tep oi the tunnel 1s then filled in wit
cement, etc.

i prefer to stiffen the laﬂ'ﬂ'mg blocks or

voussoirs which are preferably formed of con-

crete, with plain metal rods 25 and 26 that
streno'then these blocks and prevent break-

~age of the same in handhing. |
In Figs. XIII and XIV I have shown a

shghtly modified form of anti frictional bear-

1ng between the skewback and the arch sec--

tlons whereln rollers 92 are employed in lieu
of the balls illustrated in Flgs V and VIII of
the drawings. .

Claims: -

1. In a structure of the character de-

scribed, the combination of a pair of skew-

backs hewnﬂ' segmental sockets and an auto-
matically a,d]ustable arch supported thereby

comprising segmental sections having seg-

mental ends ﬁttmcr in the segmental sockets

and flanged meshmﬂ' seﬂ'mental oeAars, sub- .

etfmtlall} as set forth.

2. In a structure of the character de-
scrlbed the combination with a pair of skew-

backs havmcr segnmental sockets therein, anti- |

friction rollers in said segmental sockets and
an arch comprising segmental sections havmg

2¢ segmental ends supported by said anti-fric-
tion rollers, and meshing seﬂ'mentel gears,

whereby seld arch is nermltted to rise and
fall under abnormal conditions substantlally
as set forth. |

3. Ina structureofthe chereeter described,
the combination with a pair of skewbacks
having sockets therein, .anti-frictional de-
vlees erra,nﬂ'ed in said soekets an arch com-
prising segmenta,l sections supported by said

anti-frictional devices and flanged meshing.

segmental racks carried by said segmental
arch sections and meshing with each other,
whereh:
and fall under abnormal conditions, substan-
tially as set forth.

4. Inastructure of thecharacter deseribed,
a segmental arch section of composition ma-
tenel a metallic partly cylindrical body ar-

renged at one end of the section and a metal- -

lic member provided with gear teeth arranged
at the other end thereof, substa,ntm]ly as set
forth. '

5.. In astructure of the character descrlbed
a segmenta,l arch section of composition ma-

terial, brace rods arranged longitudinally

thereot a metallic partly cylindrical body

erranged at cne end of the section and gear
teeth arranged at the other end.thereof, sub-

* stantially as sét forth.

60 .
~ a segmental arch section of composition ma-

6. Inastructure of thecharacter descrlbed

terial,” brace rods arranged longitudinally
and near the extrados thereof, brace rods

the arch is permltted to freely rise

65

body arra,nn*ed on one end of said segmental

arch section and gear teeth arranged on the

other end of said segmental arch section, sub-

stantially as set forth. |
- 7. Inastructure of the character deserlbed

a segmental arch section of composition ma-
1 erlal longitudinal brace rods arranged in
| said arch section, transverse bars arranged in
sald arch section and through which said lon-
gitudinal rods pass, a metallic partly cylin-

drical body located at one end of said arch
section, and gear teeth located at the other

end of said arch sectlon substantmlly as set
forth.
3. Inastructure of the character descrlbed

a segmental arch section of composition ma-

-terial, longitudinal brace rods and transverse

bars, through which said longitudinal brace

rods pass arranged near the extrados of said

arch section, longltudma,l brace rods and

70
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transverse bars through which said longi-
tudinal brace rods pass arranged near the

intrados of said arch section, a partly cylin-

drical metallic body at one end of said arch

section, and gear teeth formed at the other

90

end of said arch section, substantially as set |

forth.
9. In an arch the combination with sup-

tions which rest upon said supports to form

an arch proper, a plurality of these arches
| proper arrenged parallel to each other, tie
| bars connecting these parallel arches proper,

one end of each of these segmental arches be-
ing formed partly cylindrical and designed to
rest upon said supports and gear teethformed
on the crown end of sdid segmental arch sec-
tions for the purpose Specﬂled substantlally
as set forth.

10. In an arch the combination with sup—

ports, of a plurality of segmental arch sec-

tions which rest upon sa,ld supports to form
one arch proper, a plurality of these arches

proper arranged parallel to each other, tie

bars connecting these parallel arches proper
transverse comp051t10n partition walls con-

necting said parallel segmental arch sections,
and surrounding said tie bars, and oneénd of

each of these segmental arches being partly
cylindrical and designed to rest upon said
supports, and gear teeth at the crown end of

‘ports, of a plurality of segmental arch sec-

95

100
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sald segmental arch sections for the purpese _

specified.

11. In an arch the combination w1th sup-_ '

ports, of a plurality of segmental arch sec-
tions arranged to form an arch proper and
designed to rest upon said supports, a plu-

{ rality of parallel arch sections proper, each

segmental arch section having longltudl-

nally disposed brace rods and transversely.

arranged bars through which said longitudi-
‘nal bars pass, said transverse bars extending

120

125

_ arranged longltudma,lly and near the intra- 1 laterally beyond the sulee of the segmental
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arch sections and prowded with perforetlons "

to receive tie bars for connecting one seg- |
mental arch section to the next parallel seg-
mental arch section partition or division
walls between said parallel segmental arches
and surrounding said tie bars, one end of each

of these segmental arch sections being partly
eylmdrlea,l and designed to rest upon sald

supports, and gear teeth at the crown end of

“sal segmentel arch eectlene for the purpose ‘10
specified. - -

WILLIAM M TH UMAS

In the presence of—
W. P. NETHERTON,
Eva M. WHINERY
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