- No. 788,570. PATENTED MAY 2, 1905.
: W. N. WIGHT & F. E. TOWNSEND.

TRESTLE.
APPLICATION FILED MAR.9, 1903,
. ' 3 SEEETE—BHEET 1.

X FI6. 1. | 4

—— e o voa—_ — — — o I TR e

INVENTORS:

-V;_ = _ '
WITNESSES: 1 -; %_Wf%W/M_g.JW
’ Ml? I v By Attorneys,
%/%/W . -mﬁé(mﬁAm f’@{/\




No. 788,570. PATENTED MAY 2, 1905.

W. N. WIGHT & F. E. TOWNSEND.
TRESTLE.

APPLICATIOR FILED MAR, 9, 1003,
3 SHEETS—BHEET 2.

NN .
N
L
\\ \r F/6-4.
z NN\CHHM
62 NN . ‘
N |
N
STl ssss
\ N N N
U \\\\\\\\\\\' R \\\\ NN AN \\\\ N \\\\\\\\\\‘\\
NN \.\\\\\ A AR AR TY AT R AR
e et A T T T e s BT S S SR e
NN -
g y T RN . ((‘ J CC .
J lS NINNEN
I3
: -P/ NN .
N \’
Z—t\\

N
.\
.

Y

\\ ,_/ 1
NN A6 5.

7S

~

Z

% 7
SIS ]
UM I
YN
Wadd ‘V b
&N
N

7,

//A/
7,
///

PN

NN
S NN 3
RN
ST
\\\ o
SO 1
4% b( /
N

) b
VNN

NN
_‘\ NN
AN NN

7
7/,

14 " /

| INVENTORS :
WITNESSES : Wellion NHG i Fsed & Sorinaonct,

Hre %Kﬁ’ By Attorneys,




No. 788,570. ' PATENTED MAY 2, 1905,
W. N, WIGHT & F. E. TOWNSEND.

TRESTLE.

APPLICATION FILED MAR.9,1903.

3 BHEETS—SHEET 3,

e

, INVENTORS:
WITNESSES : %{@_{;{w%@ & - Jrumoond,
Fret j ' By Attorneys,
Ao Fitsiee. N ®. Do o>




10

I35

20

25

30

33

40

45

50

No. 7€8,570.

UNITED STATES

Patented May 2, 1905,

PaTENT OFFICE.

WILLIAM N. WIGHT AND FRED E. TOWNSEND, O® NEW YORK, N. Y.

TRESTLE.

SPECIFICATION forming part of Letters Patent No. 788,570, dated May 2, 1905.
Application filed March 9, 1903, Serial No, 146,908,

To all whom it may concermn:

Be it known that we, WiLLiam N. WianT,
residing in the borough of Manhattan, county
of New York, and Frep I, TowNsSEND, resid-
ing in the borough of Brooklyn, county of
Kings, city and State of New York, citizens
of the United States, have jointly invented cer-
tain new and useful Improvements in Tres-
tles, of which the following is a specification.

Our invention aims to provide certain im-
provements in trestles whereby they may be
built of concrete of equal strength and hav-
ing great advantages as compared with the
steel and iron structures now commonly used.

The trestle of our invention is designed to
support elevated railways, viaducts, aque-
ducts, and all similar structures. It is more
lasting than steel and does not require the fre-
quent painting and inspection which are nec-
essary withsteel structures. Infact, itisprac-
tically everlasting. Variousotheradvantages
in detail are referred to hereinafter.

The accompanying drawings illustrate a
structure embodying our invention and adapt-
ed to carry an elevated railroad.

Figure 1 is a plan showing a portion of the
railroad-track in position. Fig. 2 is a side
elevation of half of one of the longitudinal
girders extending between adjacent columns.
Fig. 3 is an elevation of one-half of one of
the transverse girders, showing also the lon-
gitudinal girders in section. - Fig. 4 isa hori-
zontal section through one of the columns and
the intersecting point of a longitudinal and a
transverse girder. Fig. 5 is a section of one
of the transverse girders, being a section on
the line 5 5 of Fig. 3. TFig. 6 is a transverse
section of one of the columns below the gird-
ers. Figs. 7, 8, and 9 are isometric views of
the fabric used in reinforcing the joints of
the girders. _

The weakest points of steel trestles are the
connections, which by reason of the vibration
to which they are subjected are constantly
working loose. In our improved trestle we
improve the joints by forming the members
joined in a monolith of concrete. Certain ad-

vantages may be secured by making only the
joints between the girders monolithic or by
making only the joints between the columns

and the girders which are directly supported
therefrom monolithic; but preferably the en-
tire structure consisting of columns, trans-
verse girders supported therefrom, and lon-
gitudinal girders supported from the trans-
verse girders is made in substantially a single
block of concrete, thus making the structure
elastic as a4 whole and not more yielding at
the joints than at other parts. Preferably
the concrete is reinforced by embedded metal,
and such metal may be arranged in any suit-
able manner. The embedded metal is pref-
erably arranged only to relieve the internal
strains within the concrete and not to receive
directly any great part of the strains induced
by the load to be carried. The concrete is
intended as a substitute for the usual metal
load-carrying elements, and the metal rein-
force is merely an accessory part of the com-
plete concrete elements.  The metal reinforce
preferably extends continuously from one to
the other of the girders or from the girder to
the column which supports it, so as to more
effectively tie the parts together and make
the structure continuous. The character,
relative position, and arrangement of the sev-
eral parts are not material as long as the con-
tinuous monolithic features are preserved.
In the embodiment of the invention illus-
trated the structure is supported, primarily,
by columns A. Across the line of the struc-
ture and between opposite columns extend
transverse or primary girders B, which in
turn carry secondary longitudinal girders or
track-beamsC. Thiscombination of columns
and girders is especially adapted for elevated
railways in cities, the columns being spaced
far apart to provide room for a railway-track
underneath and the longitudinal girders C be-
ing properly spaced totake directly the weight
of the trains on the rails. A track structure
may be built directly on these longitudinal
girders and may consist of cross-ties D, car-
rying the rails K and held down by means of
bolts I passing through plates &, embedded
in the track-beams at the time of their forma-
tion. . The columns A and girders B and C
are molded in a single structure of concrete,
as indicated best in Fig. 4. Preferably at the
same time there are molded between the track-

55

6o

65

70

8o

85

9o

95

100




I0

15

20

25

30

35

40

45

50

55

6o

65

2.

“beams horizontal stiffeners H, of small bars

of concrete, reinforced by wire-netting or not,
as desired. These bars stiffen the beams
against the lateral shocks due to the moving
trains. The girders of .the two systems are
preferably made deeper at their points of sup-
port where the shearing’strain is greatest,
and this portion of extra depth forms a sort
of bracket to stiffen the joint.

The concrete may be reinforced in a variety
of ways. We preferably use for this purpose
g wire fabric having longitudinal and trans-
verse wires crossing each other and bound
together at their crossing-points to prevent
accidental displacement of the wires, one set
of wires being preferably straight and the
fabric being laid with these straight wires lon-
gitudinal of the girder. Such a fabric is de-
seribed in detail in the application for patent
of William N. Wight, Serial No. 114,868,
filed July 9, 1902. We have illustrated an
arrangement of the reinforcing material which
is especially adapted to the structure under
consideration. -The general arrangement of
the sheets of tabric is indicated best in Figs.
9 and 3, only the outlines of the sheets being
indicated. In the longitudinal girder, Fig. 2,
a rectangular.sheet J is embedded, extending
the full length of the girder. At the end por-
tions of each of the girders C is a supplemen-
tary sheetof fabric I, itslower edge extending
approximately parallel to the lower edge of
the girder and its upper edge extending along
near the upper edge of the girder similarly
to the main reinforce J. The sheets of fab-
ric J and K are preferably U-shaped in cross-
section, as indicated in Fig. 3, extending along
the sides and bottom of the girder. In addi-
tion the girder is reinforced by two sets of
tension rods or wires. The upper set of rods

"L extend from the upper part of the ends of

the girders and are depressed at intermediate
points in the form of a catenary, so as to trans-
mit the tensile stresses to the upper part of
the primary girders. Similar rods or wires M
extend horizontally near the lower portion of
the girder and transmit the tensile strains to
a lower point of the primary girder. Pref-
erably the wires Iuand M are continuous from
one span to the next of the longitudinal gird-
ers, and where the rods are not sufficiently
long for that purpose those of one span may
be hooked or otherwise united to those of the
adjacent span, as indicated at N, Fig. 2. The
upper wires L may be supported at the ends
of the spans upon metal bearing-pieces O, set
in the concrete.

The transverse girders B may be similarly
reinforced by rectangular sheets of fabricJ’
extending throughout their length and by ad-
ditional sheets K’ at the deeper end portions
and having their edges approximately par-
allel to the upper and lower edges of the girder
at this point. This girder is also shown as
reinforced by wires L/, suspended from the

|
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tops of the girders at its ends and arranged
in a catenary, so that its central portion is
near the bottom of the girder, and by hori-
zontal wires M/, extending along near the bot-
tom of the girder.

The mode of making the reinforce continu-
ous from one girder to the other at their point
of intersection may be varied considerably,
as by tying the reinforces of the crossing
girders to each other or by extending the re-
inforces of one into the other in various styles.
Fig. 4 indicates a suitable arrangement. In
this ficure the main reinforecing fabric J' of
the transverse or primary girder B extends
continuously in a straight line from end to
end of the girder without interruption at the
crossing-point. The main reinforce J of the
longitudinal girder extends from end to end
of such girder and at its ends is bent at right
angles to form lateral portions P and down-
wardly-projecting portions Q, Fig. 8, embed-
ded in the transverse girder B a slight dis-
tance outside of the fabricd’. This reinforce
J’ embedded in both the girders and extend-
ing continuously from one to the other, would
alone give a sufficient metallic bond between
the crossing girders. We prefer, however,
to similarly extend the auxiliary reinforcing-
sheets K and X' continuously from one to the
other of the girders, so that these two parts
of the reinforce are, in fact, one sheet of fab-
ric. At the inner side of the longitudinal
girder this may be done by bending the fabric
in the shape shown in Fig. 7, with the two
parts K I* (the latter being, in effect, a con-
tinuation of K') at right angles to each other
and preferably with flaps R R’ along their-
lower edges adapted to extend across the bot-
toms of the girders and to form, with the cor-
responding reinforce on the opposite side, the
U-shaped reinforce previously referred to.
For the outerside of the longitudinal girder the
fabric may be cut and bent in the shape shown
in Fig. 8, in which the portions K for the lon-
gitudinal girder C taper at the ends identi-
cally with those on the opposite side of the
girder, and the portions X' are enlarged to-
ward the end to a shape corresponding ap-
proximately with that of the end portion of
the primary girder B. A flap S may also be
provided which will lie in the main girder
and below the secondary girder, as indicated
in Fig. 8. The reinforces for the connec-
tions of the two intermediate longitudinal
girders may all be made of the shape shown in
Fig. 7.

The columns illustrated are especially de-
signed for the monolithic structure above de-
scribed, with the continnous reinforce extend-
ing into both the girder and column. Fig. 6
illustrates the cross-section of the column be-
low its connection with the girder, and Fig.
4 illustrates the same at the point where it is
united with the girder. The body of the col-

umn is of concrete, preferably solid, as shown,

70

75

8o

85

95

100

108

i1o

120

12§

130




10

I5

20

25

30

35

40

45

50

55

60

05

788,670

and near the face thereof is a reinforcing fab-
ric T. Preferably the same fabric above de-
scribed is used with the straight wires extend-
ing cireumferentially of the column, so as to
resist ‘buckling strains. The corners of the
column are reinforced and protected by metal,
preferably in the form of angle-bars U. which
may be anchored by any suitable anchors V,
extending into the conerete body of the col-
umn. Thesecorner-pieces not only reinforce
the strength of the column, but are especially
useful in railways in cities to protect the cor-
ners of the column from being chipped by
passing vehicles. The inside corner-pieces
may extend only from the base to the lower
edge of the girders B, as indicated in Fig. 3,
the outside corner-pieces being preferably ex-
tended clear to the top of the column. Thus
there is no break in the monolithic character
of the united column and girder.

The reinforcing fabric J’ of the girder B
extends also into the column, as shown, and
thus constitutes a reinforce embedded in and
extended continuously from one to the other
of said parts, and this sheet of fabrie alone
may be depended upon to secure the desired
continuity of metal. It is convenient, how-
ever, and preferable to extend the reinforce
I, which is in the deeper end portions of the
girder, into the column. (See Fig.4.) Where
the length of the girder B from the first lon-
gitudinal girder C to the column is not very
great, the fabric cut and bent, as in Fig. 8,
may extend continuously into the three com-
ponent parts of the structure—namely, the
columns and the primary and secondary gird-
ers. ThefabricT, whichisembedded through-
out the length of the column, may be cut away
at the inner face of the column where the lat-
ter joins the girder. The fabrics J’ and K’
then extend, as shown, parallel with the sides
of the girder and nearly to the outer face of
the column. The end of the fabric shown in
Fig. 8 may be bent up to form a flap W, and
the end of the fabric J’ may be similarly bent
up to form a flap X, Fig. 4, to reinforce the
column near its outer face.

Fig. 9 shows a shape for the sheet of rein-
forcing fabric, which forms, in effect, four of
the sheets(shown in Fig. 7) combined in one
and which is adapted for use between any two
of the longitudinal girders. The rectangular
portions K* will lie in the transverse girder
at opposite sides thereof, forming together
the U-shaped reinforce described, and the
wings I will lie along the adjacent sides of
the two longitudinal girders included and
may be formed with or without the flaps R
for connection with the reinforces at the op-
posite faces of the respective girders.

The wires or rods L. M I/ M’ may be of
any suitable style. They may, for example,
be either separate wires, as shown, or they
may be made up of bundles of smaller wires
twisted together or not, or they may be nar-

2]

row strips of fabrics formed by weaving or
otherwise and either laid flat or twisted or
rolled into a rod. In fact, a variety of forms
are obviously applicable to the use described.

Though we have described with great par-
ticularity of detail a structure embodying our
invention, yet it is to be understood that the
invention is not limited to the specific em-
bodiment shown. ‘ ‘

Various modifications of the details and in
thearrangement and combination of the parts
may be made without departing from the in-
vention.

What we claim is—

1. Atrestle comprising in combination col-
umns, primary girders supported therefrom,
and secondary girders supported from said
primary girders, and unconnected to said pri-
mary girders except at the points of support,
said trestle being made of concrete arranged
to directly receive and resist the principal
strains of the structure, said concrete being
reinforced by embedded metal subjected only
to the internal strains occurring within the
concrete and to substantially none of the
prineipal strains in the structure.

2. A trestle comprising in combination col-
umuas, primary girders supported therefrom,
and secondary girders supported from said
primary girders, made of concrete arranged
to directly receive and resist the principal
strains of the structure, said concrete being
reinforced by embedded metal subjected only
to the internal strains occurring within the
concrete and to substantially none of the
principal strains in the structure, the metal
reinforce being extended continuously from
one to the other of said girders.

3. A trestle comprising in combination col-
umns, primary girders supported therefrom,

and secondary girders supported from said

primary girders, and unconnected to said pri-
mary girders exceptat the points of support,
said trestle being made of concrete arranged
to directly receive and resist the principal
strains of the structure, said concrete being
reinforced by embedded metal subjected only
to the internal strains occurring within the
concrete and to substantially none of the
principal strains in the structure, the metal
reinforce being extended continuously from
a column into a girder supported thereby.

4. A trestle comprising, in combination,
columns, primary girders and secondary gird-
ers formed in a monolith of concrete with re-
inforcing metal embedded in and extending
continuously from one to another of said
parts. )

5. A trestle comprising, in combination,
columns, primary girders and secondary gird-
ers, formed in a monolith of concrete with a
sheet of reinforcing metal embedded in and
extending continuously into each of said
parts.

6. A girder formed of concrete of greater
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depth at its ends, a metal reinforce compris-
ing a U-shaped fabric extending throughout '
said girder along its bottom and sides, and
an additional metal reinforce comprising a
similarly-shaped fabric at the end portions of
said girder along the bottom and sides.

7. A girder formed of concrete of greater
depth at its ends, a reinforcing fabric em-
bedded in said girder throughout its length,
and an additional reinforcing fabric embedded
in the end portions of said girder.

8. A girder formed of concrete reinforced
by sheets of metal fabric extending parallel
to the sides thereof and by additional wires
or rods extending between the supported ends
of the girder.

9. A girder formed of concrete having a re-
intorcing fabric embedded therein adjacent to
its sides, wires or rods embedded therein ly-
ing at their central portions in the lower part
of the girder and at their ends in the upper
part of the girder, and wires or rods extend-
ing throughout the girder adjacent to its lower
portion.

10. In a trestle, in combination, a pair of
girders at an angle to each other, and a metal

reinforce comprising a sheet of fabric having

788,570

portions K and K* embedded in said oirders
adjacent to the sides thereof and extending
continucusly from one to the other.

11. In a trestle, in combination, a column, a
transverse girder supported thereon, a longi-
tudinal girder at an angle to said transverse
girder, and a metal reintorce comprising a
sheet of fabrichaving portions K X' embedded
respectively in said longitudinal girder and
in said transverse girder and column to form
a continuous metallic union of said parts.

12. A girder formed of concrete reinforced
by sheets of metal fabric embedded therein
and extending parallel to the sides thereof

.and in addition by wires embedded therein

extending in a catenary from the upper part
of the ends of the girder through the lower
part of the central portion of the girder.

In witness whereof we have hereunto signed
our names in the presence of two subseribing
witnesses.

WILLIAM N. WIGHT.
FRED E. TOWNSEND.

Witnesses:
Doango A. Usiva,
Frep WaITE.
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