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This invention relates to the art of repairing
and strengthening metal bridges of the truss
type and like structures. -

A frequent cause of the failure of an iron or
steel bridge of the truss type to bear or properly
distribute the maximum load for which it was
criginally designed is the slack which occurs after
long continued use in the brace or link members
which take part in distributing the load and the
10 impulsive forces of traffic from point to point

through the bridge structure to the foundation
supports of the bridge. This slack in turn is due
either to a permanent stretch of the metal brace
or link members beyond their original length or
15 to wear of their eye-portions upon the pins or
bolts of the bridge which attach them at thsir
extremities to the portions of the bridge struc-
ture between which they extend. Generally both
these last-mentioned causes are operative in
20 producing the slack in the brace or link members;
and moreover the wear of the eye-portions of
these members on their attaching pins so weakens
the structural strength of the brace or link mem-
bers as to present this as an additional cause
25 of the failure of the bridge to bear or properly
distribute the load for which it was originally
designed.
Purthermore, present-day motor vchicles, of
greatly increased weight and spzed of travel even
30 over bridges, as compared with the vehicles and
their rates of travel but a few years ago, have
so greatly increased the loads and the impulsive
forces of those loads in traffic which bridges are
subjected to as to render the bridges of a few
35 years ago entirely inadequate to sustain those
changed traffic conditions even when their orig~
inal efficiency has not been impaired by the
factors hereinbefore referred to. Hence, aside
from these factors tending fo greatly reduee or
destroy the efficiency of the bridges to sustain and
properly distribute thz maximum load for which
they were designed, modern traffic conditions
have greatly added to the problem of providing
adequate bridges without the prohibitive cost of
replacing the older by entirely new bridges de-
signed especially for the heavier loads and greater
impulsive forces of present-day traffic conditions.

A primary object of my invention is to restore,

50 with a minimum amount of labor and cost and
with little of any inferruption to traffic, the
criginal strength and efficient functioning of
bridges of the truss type to bear and properly
distribute the maximum load for which they
55 were originally designed where that strength and
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efficiency in functioning have been impaired by
the factors hereinbefore referred to.

Another primary object of my invention is to
increase the load-sustaining and load-distribut-
ing capacity of bridges of the type referred to
beyond that for which they were originally de-
signed so as to enable such bridges already in
use, and which would otherwise be inadequate,
to sustain the increased loads and their greater
impulsive forces on the bridge structure afforded
by present-day vehicles and traffic conditions.

Addressed to those objects, my invention,
broadly stated, pertains to improved methods of
repairing and strengthening, and where nec-

essary entirely renswing, the brace or link mem- T

bers of metal bridges of the truss type, or, where
necessary to increase the load-sustaining capacity
beyond that of the original design, adding addi-.
tional brace or link members, without apprecia-
ble dismantling of other structural parts of the
bridge.

I am aware that in the prior art to which my
invention relates, means have been proposed for
the ready substitution of a new brace member
in the bridge for one found defective or becom-
ing defective by use, but the objection to such
propesals, from the standpoint of the objects
sought to be attained by my invention, is that
they require the bridge to be originally designed
and built in some particular manner or with
some’ speeial structure enabling or facilitating
the substitution of the new brace member for
the old when occasion requires that substitution.
As distinguished from such proposals, my in-
vention contemplates the ready repairing,
strengthening or renewal of brace or link mem-
bers, or the insertion of additional ones, in all
the customary forms of bridges of the truss
type.

I am also aware that in the prior art to which
my invention relates, devices have been em-
ployed for taking up the slack in the brace or
link members of a truss bridge in an endeavor
to restore them to their original condition of
functioning. But one objection to such devices,
from, the standpoint of the objects sought to
be attained by my invention, is that they de not
repair or remedy the weakened structure of the
brace or link member itself caused by the wear
of the eye-portions of that member on its at-
taching pins. That wear, as hereinbefore point-
ed out, is also one of the sources of slack in the
brace or link member between its attached ter-
minals, and therefore taking up the slack not
only does not remedy the weakened structure
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about the eyes of the brace or link member but
simply imposes an added strain thereon which
the weakened structure is ill adapted to with-~
stand. The result is that the devices of the
prior art to take up the slack in the brace or
link members do not attain the object of my
invention of restoring the structure to its origi-
nal strength or load-bearing capacity, and, of
course, do not increase the strength or load-
bearing capacity of the structure above that
for which it was originally designed, which: is
another object of my invention.

Except for bridges specially designed for sub-
stitution of new brace or link members for old
impaired ones, one reason why the methods and
devices of the prior art last referred to have
been restricted simply to taking up the slack
or wear in the old brace or link members has
been the impossibility of removing the old brace
or link members from their attaching pins or
bolts in the bridge structure and replacing them
with new members or with the old members re-
paired in their eye-portions without removing
and then replacing the attaching pins or bolis
which would so impair the bridge structure as
s whole during this work of repair as to en-
tirely interrupt trafiic.

One of the particular objects of my invention
is to enable the removal of a worn brace or link
member from its attaching pins or bolts and

the replacement on those pins of the old link’

member 5o repaired as to present new eye-por-
tions of an entirely new link member complete
without removing those pins or bolts from the
bridge structure and without appreciable dis-
mantling of adjacent structural parts of the
bridge to get at this work of removal and re-
placement.

Directed to this object, my invention contem-
plates so cutting a gap through the solid metal
on one side of each eye-portion of the worn
brace or link member, for example by & cutting
toreh, as to free this member from its attaching
pins in the bridge structure by a slight lateral
movement of the member. The impaired eye-
portions of the removed link member may then
be cut off and the shank of the old link member
used, if desired, with new eye portions welded
thereto, or -an entirely new link member com-

" plete may be substituted for the old one. To

get the thus repaired old link member or the
substituted new one back in place on the at-
taching pins on the bridge structure, my inven-
tion further contemplates differing forms of eye-

" portions for those link members and different

methods of procedure according to those differ-
ing forms of eye-portions.

In one form and method two eye-bars are
used to be welded to the shank of the old re-
moved brace member or to a new shank as de-
sired, .and with these eye-bars then forming the
two terminal eye-portions of the brace member.
These eye-bars may be substantially the same
as the end or eye-portions of the old brace,

" having a clossd bearing aperture for the attach-

ing pin and hence with soiid metal entirely sur-
rounding the pin. With thiz form of eye-hars,
a gap is cub out as before through the metal of
the eye for the placement of the eye-bars on
the attaching pins on the bridge structure, and
the gap is then closed by the metal piece cub
out in forming the gap or by a separate properly
shaped piece as desired and the closure welded
in place to form a solid metal eye structure about
the attaching pin, which eye structure may be
reinforced as later described. These eye-bars
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may be first thus placed on their attaching pins
in the bridge structure and then welded to the
rod or bar forming the shank of the brace meni~
ber, or this welding of the eye-bars to the shank
may first be done and then the structure com-
plete as a brace member may be placed on the
attaching pins on the bridge structure in the
manner just described.

Or, an entirely new bhrace . or link member
complete with eye-portions as hefore may be
employed, and then the method of placing this
complete member on its attaching pins on the
bridge structure is also the same as last de-
scribed.

According to another form and method, U-
shaped or forked eye-bars are employed and these
are inserted in the bridge structure over the at-
taching pins and the depending limbs of these

‘bars are then welded to the bar or rod which is

to form the shank of the complete brace or link
membper.

Tn association with these methods and devices
of my invention, it is desirable, and in some
cases essential, to employ additional methods
and means of adjusting the length of the new or
repaired brace member, and my invention con-
templates this, not merely for the purpose, as
in the prior art devices hereinbefcre mentioned,
of taking up slack in the brace or link member
consequent upon a permanent stretch in that
member or wear on its eye-portions by long con-
tinued use, but to adjust the newly installed
brace member to its proper length for carrying
and distributing its share of the load.

The foregoing objects and principles of my in-
ventiocn and other objects and principles thereof
will more fully appear from the illustrative ex-
amples hereinafter given of methods of pro-
cedure and devices used for the practice of the
invention.

In the accompanying drawings illustrating
certain embodiments of my invention,

Fig. 1 is a side elevation of a portion of a metal
bridge of the truss type presenting one embodi-
ment of my invention;

Tig. 2 is an end view taken on the cross-sec-
tional line 2—2 of Fig. 1 through one of the two
opposite-side structures:of the bridge;

Tig. 3 is a vertical side-elevational view, on an
enlarged scale, of one end portion of a brace or
link member of the bridge shown in Fig. 1;

®ig. 4 is an edge view of a portion of a brace

or link member similar to that shown in Fig. 2
except modified to provide two eye-bars instead
of one as in Fig. 3;
- Tig. 5 is o side elevational view on an enlarged
scale of an eye-bar for a brace or link member
differing in form from that shown in Figs. 1 and
3, and showing the lines of cut through the head
of the bar to the eye thereof for the insertion of
the bar on the attaching pin in the bridge struc-
ture;

Tigs. 6 and 7 are side and head-end elevational
views, respectively, of the eye-bar of Fig. 5, and
showing a reinforcing plate over the cut above-
referred to;

Figs. 8 and 9 are views similar to Figs. 6 and
7, respectively, but showing a form of reinforc-
ing plate somewhat different from that shown in
Figs. 6 and T; .

Fig. 10 is a side elevational view of two eye-
bars with cuts on opposite sides for the insertions
of the bars on the attaching pin in the bridse
structure and then the bars welded together to
form g single eye-bar structure; .
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Fig. 11 is a cross-sectional view of the struc-
ture shown in Fig, 10 along the lines 11—11 of
that figure;

Fig. 12 is a side elevational view of a complete
brace or link member formed of two eye-bars
properly cut for their insertion on the attaching
ping in the bridge structure and with the shank
portion of two separated parts with a length-
adjusting device between them ;

Fig. 13 is a side elevational view of g brace or
link member without a length-adjusting device
and showing lines of cut through the heads of
the member to the eyes therein enabling the
member as a complete whole to be placed in po-
sition on the attaching pins in the bridge struc-
ture; and

Fig. 14 is a side-elevational view of the brace
or link member of Fig. 13, cut through in the
center of the shank to divide the member and
with a length-adjustment device provided there-
on.

Referring now more particularly to Figs. 1
and 2, except for the brace or link members with
their eye-bars, these views present a conventional
or usual form of truss bridge of iron or steel, it
being understood, of course, that only one of the
two opposite sides of the bridge is shown, and
only a sufficient portion of that side of the bridge
being shown to exemplify the application of the
present invention thereto. In Fig. 1 the bottor
and top rails or runners on the side of the
bridge presented to view are indicated at 10 and
11, respectively, the top rails or runners only
being shown in Fig, 2.

As the construction in such g bridge is sub-
stantially the same at the top and bottom so far
as the construction affects the application of the
present invention to the bridge, detailed refer-
ence need be made only to the structures at the
top. As shown in Fig. 2, there are two top rails
or runners 11, 11 on that side of the bridge to
which that view pertains, the construction being
the same on the opposite side. As is the usual
practice, these rails are of substantial thickness
and are surmounted or covered by a relatively
thin plate 12.

The vertical columns for supporting the top
structure from the bottom rails in such a bridge
generally each consist of two solid flat beams
having a central rib placed transversely of the
runners so that the edges of the beams are pre-
sented to the side view of the bridge in Fig. 1 as
indicated at 13 and the flat face of one of the
beams is presented to view in Fig. 2 as indicated
at 14, its central rib being shown at 15. A lattice
work, as indicated at 16 in Fig. 1, generally ex-
tends across the open sides of the column, and the
column is anchored to the lower and upper run-~
ners of the bridge by plates 17 secured by rivets
18 to the beams of the column and by a relatively
large and heavy bolt or pin 19 to each pair of
top and bottom rails or runners, that pin or bolt
extending transversely entirely through the side
rails or runners and the space between them as
shown for the top structure in Fig. 2. This con-
struction, which is the .usual one, leaves side
spaces between the anchor plates 17 of the sup-
porting columns and the top and bottom runners
10 and 11 and also a center space between the
extremities of the anchor plates beyond the free
ends cof the beams 14, as shown for example in
Fig. 2, for anchorage about the pins or bolts 19
of the terminal ends of the diagonally extend-
ing brace or link members necessary in bridges
of the truss type to properly brace the bridge into

a ‘relatively rigid structure capable of sustaining
the loads to which it is subjected without undue
vibration or sway and also to provide connecting,
links from part to part so as to properly distrib-
ute the strains of the loads and the impulsive
forces on the bridge of those loads in traffic. - In
other words, the diagonally extending brace or
link members 20 with their eye-bars 21 as shown
in Figs. 1 and 2 are in the usual positions of brace
or link members in g bridge of the truss type,
and the brace or link members shown differ from
those heretofore and customarily used, not in po-
sition in the bridge structure but in construction
and mode of attachment to the bins or bolts 19
of the bridge structure according to the-princi-
ples of the present invention as will later more
fully appear.

The brace or link members of truss bridges are
generally bars of rectangular cross section in the
shank and with flat circular heads or eye-por-
tions of substantially the same thickness as the
shank and with the eye-apertures for the attach-
ing pins completely closed; that is, completely
surrounded by the metal of the head, so that the
attaching pin must be inserted during.the course
of construction of the bridge. Except for. the
lines of cut through the metal of the heads, Fig,
13 is a representation of such a brace or link
member. Less frequently, brace or link members
of rod shape in the shank are employed, but in
all cases the heads or eye-portions are formed, as
stated above, to present solid metal completely
surrounding the attaching pins, such for example
as the pins 19 in Figs. 1 and 2.

As hereinbefore stated, in, the course of long
continued use of the bridge, there is considerable
wear on the eyes of the brace or link members
about their attaching bins, such as the pins 19
in Figs. 1 and 2, which wear produces a slack in
the brace or link member between its attached
terminals and thereby the brace or link member
fails to sustain or properly distribute its share
of the load. Prior to mmy present invention, so
far as I am aware, the only way to remove such
& worn brace or link member and to substitute
a4 new one with unimpaired eyes or to repair the
member has been to remove the attaching pins
or bolts, such as the pins or bolts 19 in Figs. 1
and 2, which were inserted through the eyes of
the member when the bridge was in process of
original construction. This-removal of the at-
taching pins or bolts was not only exceedingly
difficult, however, due to the heavy weight of the
other structural parts of the bridge supported
thereon, as shown in Figs. 1 and 2, but the re-
moval of those pins or bolts left those other parts
50 unsupported as to require discontinuance of
the use of the bridge until the repairs were com-
pleted. Moreover, those Tepairs required not

merely replacement of the new or repaired brace -

or link members but also g restoration of the
other parts of the bridge from their unsupported
and therefore disaligned positions to their origi-
nal positions for insertion through them of the
old or new pins or bolts, with considerable result-
ing delay and cost. Because of these factors, the
practice has been simply to provide some device
on the shanks of the brace or link members to
take up the slack therein from time to time until
continued wear on the eyes of those members ab-
solutely required their replacement if the bridge
was to be continued in use at all ‘While the tak-
ing up of the slack in the brace or bridge mem-
bers enabled some further use of the bridge, it
obviously did not restore those members to their
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original load-sustaining and distributing capac-
ity, for the impairment of the structure of the
eyes was not remedied, and the bridge was simply
continued in use at its lessened load-sustaining
capacity. .
. In proceeding according. to my invention, and
assuming that brace or 1ink members with worn
eyes are in place on the holts or pins 18 in the
positions -in the pridge shown for the brace or
link members 20 in wigs, 1 and 2, a 2ap is cut
through the solid metal on one side of each eye-
portion of the worn member, for example by a
cutting torch, so as to free the member from its
attaching pin 19 in the bridge structure by a slight
lateral movement of the member. In most cases
the gap may be cut out along straight lines trans-
versely of the link member as shown in Iig. 5,
although it is to be understood that Fig. 5 does
not show a Worn memier but a new one so cut
according to the principles of my invention as to
be inserted on the attaching pin in the bridge
structure as will later more fully appear. With

- gaps thus cut oub through the metal of the two
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opposite eye-porticns of the worn brace or-link
membper, there is generally- room in the bridge
structure for the removal bodily of the entire
member by lateral movement, and the iree space
required for that movement may be increased by
removal of the adjacent portion of the thin cover
plates of the bridge runners, one of which, the
cover plate of the upper runners, is shown at 12
in Fig. 2. Or the gap through one of the eye-
portions of the member to be removed may be
cut on an arc whose center is the eye at the oppo-
site end and the cut end of the member removed
from the attaching pin-at that end by a pivotal
movement of the member as & whole on the op-
posite attaching pin, and then the gap in the still
attached eye-portion cut along the lines mosb
convenient for remcval of that end of the mem-
per. Or, it may be found most convenient under
certain conditions, to cut - through the shank of
the brace or link member so as to leave the oppo-
site end parts freely swinging from their attach-
ing pins, and then cut the gap to the eye of each
of these parts along the lines most convenient
for the application of the cutting torch and re-
moval of the parts. -

My invention contemplates several alternative
methods and means for repairing and replacing
the worn brace oY link member or substituting
an entirely new one in the bridge. In one meth-
od, the eye-portions of the worn and removed
braee or link member are cut off from the shank
of the member and two new eye-bars are welded
to the old shank, or an entirely new shank part
may be used to which the new eye-bars are to be
welded, as desired, these new eye-bars then form-
ing the terminals of the complete brace or link
member to be inserted on the attaching pins of
the bridge structure.

The preferred form of new eye-bar ¢f my in-
vention is that shown at 21 in Figs. 1 to 3, in-
clusive. As shown it consists of a y-shaped bar
preferably, although not necessarily, rectangular
in cross-section, with the open end of the bar be-
tween its forks adapting the bar to be inserted in
the bridge structure upon one of the dttaching
pins 19 shown in Figs. 1 and 2 so a8 to position
its bend or curved head in bearing and anchored
contact on the pin and with the forks of the bar
extending therefrom clear of the runners of the
pridge for the attachment thereto of the rod or
bar 20, Figs. 1, 2 and 3, to form the shank of the
prace or link member. When a pair of such eye-
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bars are in place. in the required diagonally op-
posite positions in the top and bottom runners
of the bridge on pins 19, a bar or rod 20 forming
the shank part is welded to the forks of these
eye-bars, as indicated by the lines of weld 22 in
Fig. 3, to form a complete brace or link member,
two of such completed members being shown in
place in the bridge structure in Fig. 1.

The eye-bars shown in Figs. 1 to 4, inclusive,
may be formed in any way found most conven-
ient or desirable. A straight bar may be bent to
the U-shaped form shown, the bending. thus
forming the eye-aperture for reception of the
pin 19 therein in bearing contact against the met-
al of the bar at the head  thereof as shown in
Fig. 3 and also forming the passage (between the
forks of the bend) from the exterior of that bar
to the eye-aperture for the insertion of the pin
19 into the eye~aperture when the bar is brought
up to the pin and is moved transversely of the
axis of the pin. Ora solid bar of the boundary
contour of the bar shown in Fig. 3 may be em-
ployed and a circular eye-aperture first drilled
therein and then a gap cut through the metal of
the bar from its stem end to the eye to present
the completed bar as shown in Fig. 3.

The bar or rod forming the shank of such a
pbrace or link member may be 2 single bar or rod
extending from its welded attachment on the
sorks of one eye-bar to its like attachment on the
companion eye-bar of the pair and without any
length adjusting device. But in the preferred
form and practice of my invention the shank rod
or bar is divided and the divided parts threaded,
as shown at 23 in Fig. 1 for the cooperation there-
with of a turn-buckle member 24 of the usual
type operating in threaded relation with the
threads on the rod to form & length-adjusting
device. This length-adjusting provision is ad-
vantageous for without it a bridge sagging in the
part undergoing repair would have to be tempo-
rarily braced up to maintain the proper distance
between the opposed eye-bars to be subtended by
the shank part of the brace until the welding op-
eration was completed, while with the .length-
adjusting device, the shank part of the brace
member may be welded to the eye-bars in disre-
gard of the sag and then the completed member
drawn up to eliminate the sag and tc make any
surther adjustment in the iength of the brace
member required to-enable it to sustain and dis-
tribute its share of the load.

Where greater strength in the brace member
is required, two of the U-shaped eye-bars 21
may be employed for each end of the brace mem-
ber with the shank rod 20 welded thereto as in-
dicated in Fig. 4. This construction is especially
desirable for brace members interided to increase
the load-sustaining capacity of the bridge be-
yond that of its original design so as to meet the
conditions of present-day traffic. As a general
rule these brace members with double eye-bars
are placed centrally in the bridge structure shown
in Pig. 2 where there is greater space about the
pin 19 for the two eye-bars of the brace member
thereon, the thimble or spacing sleeve 25 shown
in Fig. 2 being cut away from the pin 19 to en-
able the double eye-bars to be placed in posi-
tion on that pin.

In some instances, it may be found that the
original brace members of the bridge, in the po-
sitions shown in Fig. 2 as occupied by the brace-
members of my invention, are still in such good
functioning condition as to justify their reten-
tion, and the repair required is merely the inser-
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tion of additional brace members: either to bring
the load-sustaining capacity of the bridge fully
up to that of its original design or to increase
it to meet bresent-day traffic conditions, .In
such a case the additional brace members either
of the form shown in Fig. 3 or in Fig. 4 gre in-
serted in the centra]l bositions already referreq
to. That is, for one of those positions shown in
Fig. 2, the eye-bar or bars of an additional brace
member are placed on the pin 19 in place of the
thimble 25.

Instead of the form of eye-bars shown in Figs.
1 to 4 inclusive, the new eye-bars may be sub-
stantially the same as the end or eye portions
of the old brace or link members which are {o
be replaced, having a circular aperture or eye
drilled therethrough for the attaching pin anad
hence with solid metal entirely surrounding the
pin, With this form of eye-bar, shown in Figs,
5 to 12 inclusive, g gap is cub out, as was done
in removing the old and worn brace or link
member, through the metal of the eye for the
placement of the eye-bars on their attaching
pins, the pins 19 of Figs. 1 and 2.

Differing lines of cut may be employed in mak-
ing the gap, either on straight lines fransversely
of the bar, as indicated at 26 in Figs. 5, 6 and 8,
to the eye-aperture 27, or on oblique lines to the
stem of the bar where it Joins the head or eye
portion as indicated at 28 in Fig. 12, the ad-
vantage of the latter being that it disposes the
lines of cut farther from that portion of the eye,
indicated at 29, in Figs. 5 and 12, which must
bear the greatest strain when the brace mem-
ber is in position and in use. In other words,
the oblique lines of cut shown in Fig, 12 pre-
sent more solid metal for the bearing strain on
the brace member than do the transverse lines
of cut shown in Fig. 5,

A pair of these eye-bars, as thus cut, may first
be placed on their attaching pins, the pins 19 in
Figs. 1 and 2, in diagonally opposite positions
on the top and bottom structure of the bridge
and then the rod or bar to form the shank
part of the brace for that bair brought into po-
sition for welding to the diagonally opposite eye-
bars. Or the welding of the eye-bars .to the
shank part may first be done and then the united
eye-bars and shank part, as a single member,
may be inserted, by the gaps in the eye-bars,
on the proper attaching pins in the bridge struc-
ture.

Preferably, however, the eye~bars of the form
shown in Figs. 5 to 12 inclusive are made long
enough so that with a length-adjusting device at-
tached between the twg eye-bars of a pair at
their stem ends, that device and the eye-bars
together will form the complete brace or link
member without the necessity of an additional
shank part. Such a brace or Iink member is
shown in Fig. 12. The length-adjusting device
may be of any desired form and construction
adapting it for its length-adjusting function and
for connecting the two eye-bars so as to form
the required rigid brace or link member of the
bridge.

In the construction shown in Fig. 12, a tapered
hole is drilled in the stem end of each eye-bar
of the pair (or, if necessary for thickness and
strength of metal, in the stem end of two eye-bars
placed together on each side and welded together
as shown in Fig. 11), and the tapered end of g
serew-threaded lug 30 is placed in each said ta-
pered hole and welded in place to the eye-bar.
A turn-buckle member 31 of the usual type op-

5

erating in threaded relation with the screw lugs
then completes the connection between the eye-
bars as well as completing the length-a'djusting'
device. o

After the gap ig cut in the new eye-bars and
they are inserted on their attaching ping 19 in’
the ‘bridge structure, the gap is filled in either’
by the metal piece cut out in forming the gap
or by a separate properly shaped piece, and the
filling piece, indicated at 32 in Figs. 5, 6,8, 10 and
12, is welded in place to the head of the eye-bar,

When the lines of cut in forming the gap in’
the eye-bars are transverse of the axis of the
eye-bar as shown in Figs. 5, 6, 8 and 10, I pref-
erably reinforce the head of the eye-bar by a
side plate welded thereto over the lines of cut
of the gap and the welded filling piece, as indi-
cated by the plate 33 of segment form in Figs, 6
and 7. Generally the segment form of reinfore-
ing plate is sufficient for the purpose, but it de~
sired the reinforcing plate may extend in cireu-
lar form completely over one side of the head
of the eye-bar as shown by the plate 33’ in Fig. 8.

In localities where the metal of the bridge is
particularly subject to deterioration from
weather, especially rusting, it has been found
that the metal of the eye-bars is thus attacked
more frequently at the juncture of the stem
with the eye-portion
elsewhere and its load-sustaining capacity there-
by weakened. 'To counteract this weakening of
structure, I extend the reinforcing plate in a tail
formation along one side of the' stem of “the
side-bar as indicated st 3¢in Fig.8. N )

Another provision for reinforcing the eye-bars
is embodied in the form shown in Figs. 10 ‘and
11. In this form, two eye-bars for each end of
the brace or link member gre employed, each
identical with the single eye-bar shown in Fig, 5.
Gaps are cut out in

the same attaching pin, for example, the pin 19 in
Fig. 2, but in a manner to extend the lines of
cut of the gaps in opposite directions from the
alined eye-apertures of the twe bars, as.shown
in the full and dotted lines in Fig. 10 ahd in
Fig. 11 by the locations of the, filling ]
The filling pieces for the two gaps are then weld-
ed in place, and the two bars welded togethei
side by side as shown in Fig. 11 tg form the united
bar. When this double form of eye-bar shown
in Figs. 10 and 11 is used, the eye-bars for the
opposite ends of a brace member must of course
be inserted on their attaching pins 19 before the
length-adjusting device 30, 31 shown in Fig, 12
is attached. That procedure is also required,
even with the single form of eye-bar, wheri the
gap is cut out on the oblique lines showrn in
Fig. 12, for those oblique lines of ‘the gap will
not permit the placement of the
the bridge structure. .
Fig. 13, however, represents a complete brace
or link member with the gap in the eye portions
on lines of cut which does permit the place-
ment of the member on diagonally.o,pposit'e pins
19 in the bridge structure. The left-hand ‘head
of the member, as the parts are .viewed in Fig.
13, has the gap cut on straight oblique lines 35,
while the gap-in-the opposite head is cut.on arcs
36 from the eye of the first-mentioned head as
a center. This enables the head with the gap
cut on the gblique lines 35 to be first placed .in

.bosition on its attaching pin 19 in .the bridge

structure and then the entire brace member piv-

or head of the bar than

n each of these two eye-bars, 1
they are then inserted in the bridge structure on

brace as.a com- L
-pleted whole on diagonally opposite pins 19 in
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oted on that pin into position inserting the op-
posite pin through the curved gap in the other
head of the member.

With the brace member shown in Fig. 13 thus
in position in the bridge structure, there is no
provision, however, for an adjustment of the
length of the member, and Fig. 14 represents a
length-adjusting device with which the brace
member may be equipped aiter it is in place in
the bridge. The length-adjusting device com-
prises two pairs of opposed blocks 37, 37 and
38, 38, one pair for each side edge of the shank
of the brace member and with the blocks hav-
ing angular base projections adapted to fit into
notches cut in the side edges of the shank, the
blocks then being welded in place on the shank,
so that a fixed mounting of the blocks on the
shank of the brace member is secured not only
by the welding put also by the fitting of the
blocks to the notches in the shank. Each pair
of blocks is provided with opposed threaded lugs
39 with which an internally threaded turn-
buckle member 40 cooperates to complete the
device. When the iength-ad-
justing device is thus mounted on the shank of
ihe brace member, the brace member is divided
by cutting through the shank so as to present
the length-adjusting device as the connection
between the divided parts, as shown in Fig. 14.

wWith all of the constructions showi, when used
in the manner described, brace or link members
with new eye-bars may pbe substituted for the
old members with their worn eye-bars without
substantial dismantling of the bridge. Gener-
ally, it will be found that sufficient access to the
parts of the bridge structure required for the
removal of the old brace members and the sub-
stitution of the new ones in the manner described
may be had without removing any part of the
vridge except the old brace members, and at the
most where access for the work to be done is
particularly difficult, it will require only the re-
moval of the thin covering plates 12 of the bridge

. runners.
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While the principles of my invention both as

 to methods and means used have been described
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_ with a passage

as applied to and embodied in a bridge struc-
ture, the procedural and structural principles of
the invention are not confined thereto but may
be applied to and embodied in other organized
structures requiring removal and replacement of
members thereof or the insertion of additional
members. It ig therefore to be understood that
the examples given of the practice of the inven-
tion are merely {llustrative of the principles
thereof, and that other methods and devices may
be included in those principles within the scopé
of the appended claims.

What is claimed is:

1. The method of mounting a metal bar on &
pin in metal pridges and other structures having
the pin accessible for said mounting only between
its ends, said method comprising forming the bar
adjacent one end to receive said
pin in bearing contact with metal of said bar and
from said aperture through &
portion of said bar to an outer boundary surface
at a point spaced from said end adapted to re-
ceive said pin between its ends and pass the same
into said aperture by movement of said bar upon
said pin, and executing said movement to mount
said bar on said pin so as to dispose the pin in said
aperture in pearing contact with solid metal of
the bar between said aperture and the adjacent
end of the bar. ’ .

1,962,820

9. The method of connecting & structurdl mem-
ber with & pin in metal bridges and otheyr struc-
tures having the pin accessible for forming said
connection oniy between its ends, said method
comprising -forming a bar with an aperture adja-
cent one end to embrace said pin and with a
passage from said aperture through a portion of
said bar to an outer poundary surface at a point
spaced from said end adapted to receive said pin
between - its ends and pass the. same into said
aperture by movement of said bar upon said pin,
executing said movement to- mount said bar on
said pin so-as to dispose the pin in said gperture
in bearing contact with - solid metal. of the bar
between said aperture and the adjacent end of the
par and then securing said structural member to
the free end of said mounted bar.

3. The method of inserting a link member be-
tween oppositely disposed pins in metal bridges
and other structures having said pins accessible
for connecting said link member thereto only .be-
tween the ends of the pins, said method compris-
ing forming an eye-bar for each end of said link
member with an eye-aperture adjacent one end
of the bar to receive the pin and with a passage
from said aperture through a portion of 'said
bar to an outer boundary surface at a point spaced
srom said end.adapted to receive said pin between
its ends and pass the same into said aperture by
movement of said bar upon gaid pin, executing
gaid movement to connect each of said bars with
the corresponding pin so as to dispose the pin in
the aperture of the bar in
solid metal of the bar petween said aperfure and
the adjacent end of the bar, and then attaching
said link merbers to the free ends of said bars.

4. The method of forming a brace-member
connection between oppositely disposed pins in
metal bridges and other structures having said
pins accessible for connection -thereto only be-
tween their ends, said method comprising form-
ing an eye-bar for each end of said brace-member
connection with an eye-aperture adjacent one end
of the bar to receive the pin and with & passage
from saild aperture through a portion of said bar
to an outer houndary surface at a point spaced
from said end adapted to receive the pin between
its ends and. pass the same into said aperture
by movement of said bar upon said pin, executing
said movement to connect said bars with said
pins so as to dispose each. pin in the aperture of
the corresponding bar in bearing contact with
solid metal of the bar between the aperture and
the adjacent end of the bar, and then completing
said brace-member connection by securing to the
free ends of said eye-bars a screw device adapted
to adjust the length of the completed brace-mem-
ber connection between said pins.

5. The method of connecting a structural mem-
ber with a pin in metal bridges and other struc-
tures having the pin accessible for forming said
connection only between its -ends, -said method
comprising employing a y-shaped bar adapted to
be inserted upon. the pin between its ends with
the forks of said bar extending from said pin,
thus mounting said bar on said pin, and then se-
curing the structural member to the forks of said
bar. -

§. The method of connecting a metallic struc-
tural member having & terminal portion provided
with a circular gye-aperture with a pin in a metal
bridge or other structure having said pin accessi-
ble for said connection only between its ends, said
method comprising cutting a gap through the
body oif said terminal portion from a point in an
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outer boundary surface thereof spaced from the
adjacent end of said member to said e€ye-aper-
ture adapted to receive said pin between the ends
and pass the same into said aperture by move-
ment of said member upon said pin, executing
said movement to connect said member with said
pin so as to dispose the pin in said aperture in
bearing contact with the solid metal of said mem-
ber between its €ye aperture and its adjacent end
and then closing said gap.

7. The method as in claim 6 and in which said
gap is closed by a filling piece of metal welded in
place to the terminal portion of said structural
member.

8. The method as in claim 6 and in which the
gap in the terminal portion of said structural
member is closed by a filling piece of metal welded
in place and then g reinforcing plate ig welded to
one side of said member over said welded-in fill-
ing piece.

9. The method of connecting a metallic link
member having opposite terminals provided with

face thereof spaced from the adjacent end -of
said member to itg €ye-aperture along straight
lines adapting said gap to pass the p'n for that
terminal into the eye-aperture thereof by g move-

7

10. The method as in claim 9 and in which
the length of said link member is adjusted after
it is connected with said pins by welding a screw
thread device to the member at spaced points,
severing the link member between said points and
then adjusting said screw thread device,

11, The method of connecting a structural
member with a pin in metal bridges and other
structures having the pin accessible for forming
said connection only between its ends, said
method comprising forming two bars each with
an eye-aperture to embrace said pin and with a
bassage from said aperture through the body
of the bar on one side of the aperture to an outer
boundary surface at a point spaced from the ad-
Jacent end of the par adapted to

tures in the bars are On opposite sides of the axis
of said pin, welding the mounted bars together,
and then welding said structural memper to said
bars.

12. The method of removing brace or link
members from g bridge or other structure in

said bridge or other structure and substituting
new members therefor, said method comprising
cutting a gap through the body of said terminals

A. RHODES KNIGHT,

80

85

90

9§

100

110

120

1256

130

135

140

145

150




