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UNITED STATES

PaTenT OFFicE,

WILLIAM F. SHERMAN, OF CHICA GO,

TLLINOIS. .

SUPERSTRUCTURE OF ELEVATED RAILWAYS.

——rrilE

SPECIFICATION forming part of Lietters Fatént No. 318,2*13, dated -Msiy 19,-1885; e

Application filed October 8, 1883.

(No medel.) .

To all whonv it may concern:

Be it known thatI, WILLIAM F. SHERMAN,
of Chieago, in the county of Cook and State
of Illinois, have invented certain new and use-
ful Improvements in Superstructures for Ele-
vated Railways; and I do hercby declare that
the following is a full, clear, and exact de-

- sceription thereof, reference bemﬂ had to the

Ic

IS
20
25
30
35
40

45

" tail vertical section taken upon line z 2 of |

accompanying drawings, and to the letters of
reference marked thereon, which form a part

of this specification.
The object of this invention is to provide

an improved construction in track-supporting

structures for elevated railways; and it con-
sists in the matters hereinaiter described, and
pomted out in the claims.

The track-supporting structure illustrated
in the accompanying drawings as embodying
my invention is more particularly intended
for that class of elevated railways having sus-
pended cars, or cars in which the supporting-
wheels project beyond the sides of the car-
body and are placed at or near the top of the
car, and in which the portion thereof in which
the passengers or commodities to be carried
are placed hangs below the track-rails.

In the accompanying drawings, Figure 1 is
a side view of a portion of elevated track-
structure, including a truss tor supporting
the tracks over an intersecting street or road,

constructed as proposed by my invention.

Fig. 2 18 a vertical transverse section taken
upon linex x of Fig. 1. Ifig. 3 1s a fragment-

ary view showing a portion of the longitudi- |
- of two 1nclined struts, D, which are conneeted

nal track-stringers and of the truss shown in
Fig. 1. Fig. 4 is a detail perspective view

of the upper end of one of the vertical sup-
porting-posts of the track-structure and parts
-~ connected therewith. Iig. 5

tional view taken upon line 2z « of Fig. 2.
Fig. 6 1s a detail sectional plan view of the
two adjacent track-supporting stringers at the
center of the structure, taken upon liney y of

Fig. 2. Fig. 7 1s a detail section taken upon
a detail cross-

line x 2 of I‘ln‘ 6. Fig. 8 is
section of the track and tlack -supporting
stringers. Fig. 9 1s a similar section of a

modified form of the same. - Fig. 10 1s a de-

1s a detall sec-

| Fig. 2. Fig. 11 is a detail vertical section 50

taken upon lme z z .of Fig. 8. Fig. 12 isa-
detail vertical section taken upon line y y of

Fig. 3. Tig. 13 is a detail horizontal section

taken upon line z z of Fig. 3. Fig. 14 1S a |
detail vertical section taken upon line &' @’ of g5
Fig. 3. Tig. 15 is a detail horizontal section
taken upon line y y of Fig. 1. Fig. 16 IS a
detail sectional view taken upon lme J y of
Fig. 3.

A A arevertical posts or upr lﬂ‘htS, by which 60
the several portions of the structure are sup-
ported from the ground, and B and B’ are

Jlongitudinal girders or stringers which are

supported from the said posts A, and upon
which the track-rails C are placed. 65
C’ is a car adapted for use upon the struct-
ure shown, which is provided with support-
ing-wheels ¢, secured to axles mounted in
bearings supported upon the frame of the car
at its top, the body of said car being arranged 7o
to hang bebweeu the rails and pqrtldlly below
them. |
- The structure shown in the accompanying
drawings is arranged to support a double- |
track 10ad four tmcl«,. rails,C,and longitudinal 75
stringers for supporting them being used, the
stringers B, which are located ab the outside
of the track-structure, being supported from
the posts A, and the two adjacent stringers
B, at the center thereof, being upheld by 8c

| means o1 transverse trusses supported at their

ends upon the posts A. The said trusses, as
shown and as pr eferably constructed, consist

at their outer and lowel ends by horizontal 83

tension-members or tie-beams I, and which

are joined at their upper ends and connected
at their point of juncture with suspension-rods
F, to the lower ends of which the Sa1d strmg
ers B’ are secured. go
The trusses formed by the struts D and
beams I, as above described, form a series of
cross-braces between the upper ends of - the
posts A, above the track-rails, and said posts
are also connected by girts , which are lo- g5
cated below the track-rails and a sufficient dis-
tance below the beams K to permit the pas-
sage of the cars traveling upon said rails be-
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- tween said girts and beams.

structure :shown the strmgers B are placed :

near the top of the posts A, and said posts,
- 1n addition to being braced longltudlnally by
the said stringers B, are connected by girts H,

- preterably placed in the same horizontal plane
- with the :girts G. The upper ends of the

-struts D, at their meeting-points, are also

- Jolned by longitudinal girts I, preferably con-

IO

sisting of angle-beams, which are placed with

thelr salient angles upward and attached at

~their ends to the ends of the seud stmts by riv-

T

ets or bolts. -~ - -
The inter medmte stlmnels B" are upheld

as above described, by means of tension-rods
It from the truss composed of the struts D and

" tie-beams L, and in order to support said

- stringers rigldly in position and to prevent
lateral motion therein they are connected with
the said tie-beams by meansof vertical beams
~ or struts K, and with the girts G, which are |

23

23

below them by means of similar beams J.
Addltlonal rigidity is also given £0 the

~structure by means of struts or beams I, lo-

cated between the upper ends of thé struts D

and the center of the tie-beams E, and secured

~at their ends to said struts and beams.

“As an improved construction in the longi-

~ tudinal track-supporting g girders Band B/, said
girders, as shown more clear]y in Fig. 8, con-.

sist of metdl channel-beams B? a,nd wooden

- beams or stringers B°, which are fitted into
- the hollow interior of said beams, and are se-

I 3

40

45

~ the suspension-rods F, with the ﬂanges of the |
- channel-beams B?, and the projecting portions. |

50

*in the structure and cars passing over it, and

cured thereto by bolts or otherwise. The

said channel-beams B? are secured upon the
posts A of the supporting structure with their .
web portions 6 1n a vertical plane, and their

flanges &’ horizontal, and the timber B’, which
18 pr efembly made of greater horizontal width
or thickness than the said channel-beam, is
inserted between the flanges &', and prOJectS
beyond or outside of them a Sufﬁclent dis-

tance to afford support upon its upper hori-

zontal surface for the track-rails C. The
stringers B and B', as shown, are attached to
the inner faces of the vertical posts A, and to

of the timbers B® toward the center of the
tracks, so that the track-rails Care supported
upon the said timbers adjacent to the inner
faces of the stringers.

Animportant advantage of the construction
described is that the timberfilling to the beam
for sald ralls, and serves to decrease the jar

thereby lessen greatly the wear and tear both

- upon the sald structure and the rolling-stock.

GC

The wooden timbers also afford a convenient

- means of attaching the rails in place, and by

the construction shown in which the ralls are
located near the inner ﬂdges of the stringers,

the side of the car may be placed near the

rails at either side thereof, and the support-
ing-wheels may therefore be placed nearer to- |

[
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In the track- ‘ gether, and the entire structure made of less

width than would otherwise be necessary.
The construction 1n the stringers above de-
scribed also provides a convenlenb means of

by C?) to the lower edge of the stringer.

70

securing a second or auxiliary rail (ndicated -~ = 7
The

auxiliary rail mentioned is preferably secured

to the lower projecting edge of the timber B?

vertically beneath the rail C,’ and 18 engaged

75

by guard or safety wheels ¢* upon the car, so -

as to prevent the possibility of accidental de
mllment thereof.
In"Fig. 9 a modi

filling-timber.

for the rail, as before described, and the rail

‘may be placed at any point desned upon the

upper s surface of the timber.

jed form of the strmﬂ*er 18
shown, in which the metal beam has a lower-
flange only, which is placed under the wooden =
In this case the timber per-
forms the same function in acting as a cushion

80

- The ecompound beam or stringer descr 1bed' B

| may be used otherwise than in elevated roads—

as, for instance, for supporting the track-rails =

in surface roads over openlnﬂ% of modemte
span. - -

As a prefelable means of secaring the com-
pound beam B to the vertical posts A, when .
{ the latter are 1n the form of channel—beams, .

as shown, the web portion a of said beams is

placed outwardly, and the inwardly-project-

90

ing flangesa’ thereof areprovided with notches

A’, (shown more clearly in Fig. 4,) construct-

:ed to partially admit the channel-beam B _

The said beam B? and the timber B? are se-

| cured fto the posts A by bolts a’, which are in-
‘serted horizontally through the channel-beam
~and timber and through the web of the post

A, and are secured in place by nuts upon their
ends. The notches A’ are preferably extend-
ed only partially through the flanges a’, in or-
der that the posts A may not be weakened by
such notches to any considerable extent, and
the space between the outer surface of the
beam B’ and the inner face of the web a of the

post A s filled by a block, A% said block be-
ing held 1 place by means of the bolts a7
| whlch pass through it, as shown. |

In order to pr event the sald beams B" from

resting at their lower portions directly upon

{ the edges of the side flanges ¢ of the notches
I A, a short piece or bearmg -block, A°, prefer- -

ably of metal, isinterspersed between the low-

er margins of the said notch and the Jower

| edge of said beam, said block preferably ex-
upon which the track-rails rest forms a cushion |

tending some dlSt“LHCG at either side of the
posts, as shown more clearly in Figs. 3, 10,
and 11.

a cross-piece, «¢’, having downturned ends

~which are riveted to the said flanges, and the

upper portions of which are flush with the
lower edges of the notches A’, so as to afford
an extended bearing for the said piece A3, as
shown more clearly in the detail sections, Flﬂ‘S
10 and 11.

The compbund stringers B', which support

105

110

115

20

Additional strength may be ﬂ*wen 130 |
| the parts by inserting between the ﬂanges a’

125

. 130




. ﬁ_—

318,213 - - SRR

.........

held by the suspensmn rods F, as abuve de thestlutsDaud t1e beams]] thesald beams are
scribed, are preferably conueeted to the said | made narrower than thesald posts,:so thatthelr 76
rods by. means. of cross - bars F', arranged | ends may be inserted between’ the flanges a’
s’ transversely beneuth the said stringers, aud- of the latter, and cross- plutes a* are secured .
provided with central apertures,through which [between the said flanges a’ ther eof a:short dis-
the lower. ends of the rods are psssed and se- | tance below their. upper ends, upon: which .
cured .by- me4ns -of heads or nuts /. Said | plates the said tie-beams and struts rest, The.75
. stringers B’ are placed a short distance apart, | said cross-plates «¢* are, as shown; provided
10’50 a8 to  permit the rod F to pass between them, | 'with downturned ends which -are riveted or -
and a series of blocks, F? are preferably in- | bolted to the side flanges of the posts, and the -
terposed between smd stlmfrels at shorf in-- stl uts D and tie-beams (i are secured to the
tervals, bolts f? being: 1nserted horizontally | posts by means of vertical bolts passing 8o
through the said strmgers and the blocks I, | thr ough said cross-pieces ¢ and the ends of
15 soas to hold them rigidly together. - Blueks-‘ the purts D and E,as shown. The struts D
F® are also,:as:shown,” placed: Tbetweeu ‘the | shown in the drawings are seécured together
strmgers ut the pomt of -inteérsection of ‘the | at their upper ends by . being  bolted to the
suspension-rods F therewith, said rods prefer-‘ longitudinal angle-beams I, the suspeusmn-fss
ably. passing through a eeutral aperture-in- ,rud I passing through sald angle-beam and =
20 said blocks, and the blocks being secured by | being pr ovrded with a nut, f/, npon 1ts uppe1 |
means of bolts f?1nserted herlzeutally throueh 1 ‘end. -
the stringers and blocks on either side of the" An improved construction in a truss for -
rod, as shown more clearly in Fig. 7. ‘1 supporting the stringers B and B’ over inter- go
The strut J, by which the stlmgers B’ are | secting streets or roadw ays is illustrated in
25 connected w1ththe girts o, may be constructed | the drmviugs, Figs. 1 and 8. This truss con-
of a metal beam of any desired or preferred ! sists, essentially, of a horizontal meéember or
construction; or it may consist, as shown, of | tie- beftm M, placed below and parallel with |
two chaunel beams, 7 seeured together by the outer Strmo*el B, of the track-structure, g5
bolts 5" and uttaehed to the stuugers B" and | inclined struts N euteudmg from the bolts of
30 ‘girts G by means of angle-plates j* and #° riv- | the tie-beam M to a a point over the “center
eted to said channel- beams and to the said | thereof, a vertiecal suspension-rod, P, secured -
stringers and girts, respectively. | at its upper end to said struts and at 1ts lower:.
The struts K are, as shown in Fig. 6, con- | end to the tie-beam, one or more vértical posts, 100
.stlueted In & manner similar to the struts J, | as A’ connected w1th the said tie-beam and
35 said struts K being composed of two chanuel stri mger and with the struts N, and a diagonal -
beams, %, placed with the edges of their flanges 'st1 ut, o, placed between the said posts. : ';
togethel around thesuspension-rod F, and se- As illustrated in the drawings, the post A*
cured at their lowerends to the channel- beams | is located at the center.of the truss and rests 105
- B’ of the inner girders by means of angle- | at its lower end upon and: is secured to.the:
40 pieces &', which are, as shown, riveted to the [ tie-beam M at the point at which said beam is
said ehaunel beams and seeured to the string- | attached to the suspension-rod P, said post.
ers by bolts K° passmnwertleally through smd- being attached to the stringer B at a point
angle-plates: aud stringers -and throucrh the | above its intersection with the struts N.~ The 110
angle-plates j2 The said beams & may “be at- | struts O are,-as shown, secured tothe pest Af
45 tached together intermediately of their ends | at its point of connection with the tie- beam’
by horizontal bolts K2 as shown, and to the M, and intersect the struts N at a point mid-
tie-beams E by meuns of .angle- plates k% or | way between the vertical center post, A% and
otherwise. - The beams L are, as shown, cou the end of the tie- beam, the vertical posts A® 115
structed and secured at their ends in a man- being located at the pomts of Intersection of
50 ner similar to that of the girts K, asshown; | the struts O and N and secured to said str uts,
but such struts may be eonstrueted 11:1 any the tie-beam, and the stringers B. The pusts J
other desired or preferred manuer. | A*and A’ are preferably plu,ced at the same
The struts D, forming part of the trusses by | distance apart as the posts A, and are con- 120
which the strmc-‘e:ts B are supported, prefer- | nected with and support the track-stringers
- 55 ably consist ot channel - beams, Wthh are |'B in a manner similar to the said posts. - Seud o
| placed with their web portions d upward, and | posts A* and A® are also extended above said
the tie-beams E of said truss may also eous1st stringers and are connected with and support
of channel-beams which are placed, as shown, | the transverse trusses, before described, by 125
- with their flanges upward, and are cuuueeted- which the center track. -stringers, B, are sup- .
60 at their ends with the lower ends of the struts | ported. Inasmuch as the post A* does not
D by meansof rivets or boltsinserted through | form 2 member of the truss proper, such
the over]uppmn' flanges of the said tie- beams post may be' dispensed with, the posts A5 be-
and struts, the tie- beam being made narrower | ing, in case the post A* is omltted disposed 130
~ than the struts so thatthe ﬂaucres of the former | at proper distances apart to prOperly sustain
65 fit between those of the htter as 1llustlsted the track-stringer and the transvelse trusses'
in Fig, 4 | of the structure |

As a preferable constructmn in the JOlIJt or | The tie- beam M muy be supported ab 1ts"'é'""




10

. m, 18 secured to the tie-beam M at each: end

20

. the ﬂanﬂes at their ends, and are provided

25

| the posts M’ and the tie-beam M, as shown,

.
35
10

45

50

55

. plate.
~ cured to the posts A% as shown, by means of

60

- The stringer B, as shown in Fig. 3, is imme-
~  diately above and rests upon the block N’; but

05

spanned by said beam; or, as shown in the

‘blocks and beam.
 consist,asshown, of channel-beams placed with

10 and 16, in order to prevent the lateral strain
upon the said beam from crushing the flanges:

plates, m', at the center.of said beam in Fig.

fother a block, N’, being placed over the up-

ends upon the vertical plosts A of the track |
structure which are adjacent to the opening

drawings, and prefer ab]v constructed, addi-
tional posts M’ are bolted to the sides 'of the
posts A adjacent to the said opening, upon
the tops of which the ends of the tie-beam M |
rest.

The connections between the lower ends of
the struts N, the tie-beam M, and the vertical
posts M’, as shown in the drawings, Figs. 3
and 12, are constructed as follows: A blocek,-

th( reof, against which the lower ends of the
struts. dbut s'ud bloeks being held in place by
vertical bolt% m’ and m’ passing through said
The posts M’ preferably.

the edﬂ*es of their ﬂfuwes aframst the sidesof the
posts. A and between the anges of said posts
M at the upper ends thereof are placed cross-
pieces m’, which areriveted to the inner faces of

with apertures through w hlc,h the lower ends
of the bolts m* extend S0 as to secure the ends:
of the tie-beam M to the said posts. - A plate,.

M*, may be placed between the upper ends of

and the space between the flanges of the Smd-
beam M near its ends. may be filled by.a bloek
of wood similar to that indicated at N?, Figs..

or, as shown 1n the drawings, metal plates m*
may be inserted between the edges of the
flanges with the same resulf, said plates being
preferably bent inwardly and secured to the

web of the beam by rivets or bolts, in the |

manner 1llustrated in connection with similar

13.

The struts N pr efemb]y consist of ehfmnel
beams having their web portions n placed ver-
tically and toward the inside of the structure,
and their flanges »’ projecting outwardly.
Said struts are held in place at their lower
ends by means of vertical bolts »*, which pass |
through the said struts near their ends, and
through the tie-beam M and plate M? as
shown. The upper ends of the struts N pass
through notches cut in the flanges of the posts
A%, and are constructed to abut against each

per meetmﬂ endsof the struts,through a central
aperture, in which block the upper “end of the
rod P is inserted, said.rod.being provided
with a head or nut, P’, upon its end above said
The ends Of the struts N. may be se-

angle-plates »n°, bolted to said strat and posts,

or in any other desired or preferred manner.

said stringer may be secured to the post Atin '
the manner described: in .connection with the

posts A, or otherwise, as pruferred

318,213

The struts N at their points of - intersection
with the posts A® are preferably notched, so
as to permit the said posts to pass through
them, said notches being formed in the flanges

n', to ‘the full depth thereof, and the web por-

tion » of the struts being made continuous.
The sides of the notches are fitfed upon and
rest against the sides of the posts A5 and a
illing or block, N?
ﬂanges of said posts for the purpose of reliev-
1ng the said flanges from the compressive strain

of the struts, as shown in Figs. 11l and:16; and

in dotted lines in Fig. 3. The sard struts are

preferably secured to the posts: A® by 'means
of herizontal bolts n* passing-through the web -

portion of :said.strut N; the filling N2 and the
web portion of-the post A, . as Shom n.
The. struts O preferably. consist of channel

18 secured between the

75

30

beams placed with:their flanges projecting in- 8 5

wardly, said gtruts being attached at the,lr up-
per.ends to the post A° at the points of inter-
section of the struts N therewith, by having
their web portions lapped over the sald parts

and secured thereto by bolts n*, the flanges of go

said struts being cut away at the ends thereof

and arranged to abut against the sides of the
sald posts.
are, as shown, secured to the post A* by means

The lower ends of the struts O

of bolts o passing through sald - post and the g3

web portion of the struts, the flanges thereof
being cut away, so astoabut againstsaid post,
and the said web portions being. arranged to
overiap the posts and abut together at their
ends, as shown. The parts A* and A’ may be
secured to the tie-beam M. in any desired or

preferred manner; ‘but, as shown in the draw-

ings, Figs. 13 and,_léc the flanges of the posts
A* are cut away and the.. ends of said flanges
rest upon thetie-beam,the web portion of said
posts beingarranged -to -overlap the beam, and
being secured thereto by bolts m°, as shown.
A sultablefilling-piece,m’, is preferably placed
between the edges of the ﬂann*es of the beam
A% and a ﬁlhnn' -plece, m', 18 placed between
the flanges of the tie- beam M, 1n order bto dis-
tribute the transverse strain of the snspensmn-
rod P equally upon said flanges. - The posts

YOC

105

11O

A’ are, as shown, connected at theirlower ends

to the beam M in a manner similar to that de-
scribed in connection with the posts A*.

The construction above described is intend-
ed for trusses of moderate span,and in longer
or shorter trusses the number of vertical posts
and intermediate struts is increased or dimin-
ished as found necessary..

The post A* being attached to the struts N

120

and the tie-beam M, and by making the fast-
ening devices of sufficient strength, said post

itself may form the vertical tension member

of the truss in place of the rod P,and said rod -

in such case could be dispensed with.  The

125

strut O may be continued to the post A, as

shown in dotted lines in Fig. 3, so as to form
a counter-brace and to gwe addltlonal rlmdlty
to-the posts..- .

An 1mp0rtant advantawe of the constru.ctlon

I30




IO

15

20

25

30

33

40

45

'3_-18,21‘3 L 5

deseubed is that the ver tleal posts A* and A5 ! hleeks A2 interposed between the web of the

which form the supporting-posts for the traclk-

'Fst;rmtrers and for the tr ansvel se trusses before
described, are attached to and form part of

the tr 1ss, and the several members of the truss
and the traek -supporting structure above it

being rigidly connected together, a firm and

rigid structure is . formed, in Whl(‘h oreatb
strenn*th 1s obtained with the use of a com-
paratlve]y small quantity of material.

An advantage is gained in the construc-
tion by which the flanges of the struts N are
arranged to abut ao*amst the posts A® for the
reason that the said posts being secur ed both
to the stringer and tie-beam tend to prevent
any mevement of the strut, so that said posts
would have to yield or br eals before any con-
siderable longitudinal movement in said strut
could take plaee under the end pressure there-
on, and considerable additional strength is
thereby given the structure.

1t will be observed that the tie-beams E over

the tracks form a favorable means for the sup-
port for electric-conducting wires either for
supplying electricity to a motor upon the car
or for telegraphic or telephonicuse. Asshown
in the drawings, bars R are secured between
the flanges of the tie-beams E, upon which
suitable insulators, m, are placed for support-
ing telegraph or telephone wires S. The
prommlty of the top of the car which is sup-

ported upon the track to the said tie-beams

also furnishes a convenient means of access to
the wires in placing them in position and in
making repairs.

L elelm as my Invention—

1. The combination,with a metal befml pro-
vided with a horizontal flange upon its lower
edge, of a wooden stringer secured to oneside
of the beam above the flange thereof and a
track-rail secured upon the upper horizontal
surface of the said wooden stringer independ-
ently of the metal beam, substantially as and
for the purpose set felth

2. The combination, with a track-rail, of a
stringer eensmtmg of a metal channel- beam

and awooden illing inserted between the

50
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flanges of said beam and constructed to project
therefrom, so as to afford support for the rail
upon 1ts preJectlng portion, substantially as
described.

3. The combination, with the vertical chan-

nel-beams A, provided with notches A’ in

their flanges, 'of horizontal channel-beams B,

located in said notches, and wooden stri :mcrers
B’,inserted and secur ed between the ﬂanges of
SELId beam B, substantially as described.

4. The eombmabmn with the supporting-
posts A, composed of channel-beams and pro-
vided with notches A’intheir flanges, of string-
ers B, secured in said notches, and plates AS
mterpesed between the lower edges of the se,ld
beam and.-the posts, substantmlly as described.

b. The combination, with the vertical chan-

| nel-beam A, provided with notches A’ in its

flanges extending partially through the same,
of a stringer, B, secured in said notches, and

beam and the stringer, substantially as de- |

sceribed. | 70

- 6. The combination, with the outer and in-

ner track-stringers of 2 double-track elevated

railway, of pests A, constructed to support

the outer stringers, 'a; transverse truss resting.

at its outer ends upen the said posts for sup- 73

porting the inner stringers, and a suspension-

rod, F constrocted te support the inner

stlmgels from the center ef the truss, substan-

tlally as described. .
. The combination, with the outer and in- 8o

ner track - suppeltmg stringers of a double-

track elevated railway, of pests A, constracted

to support the outer stringers, melmed struts

D, resting at their outer ends upon the said

pests end meeting at the center of the struct- 83

ure, a tie-beam joining the said outer ends of

the struts, and.a suspension-rod constructed

tosupport the inner stringers from the upper

ends of said struts, Substantla,lly as described. |

8. The: eemblnamen with the stringers Bof go
a double-track e]evated railway and suppert-
ing-posts A, construeted to uphold the two
outer Strmﬂers of atruss arranged transverse-
ly over the tI‘deS and resting at its ends upon
the said posts, said truss bem provided with g5
rigid tension member or tie- beem E, a sus-
pension - rod, I, constructed to euppelb the
two inner stri mg ers from the said truss, girts
(z, joining the said posts at opposite sides of
the structure below the stringers, and beams r1oc
J and K, rigidly connecting the said string- '-
ers with the oirts ( and the tie-beams L, re-
spectively, substantially as described.

9. The combination, with the stringer and
supporting-postsofan elevated 1allw'1y struct- 105
ure, of a tie-beam, M, located below and par-
allel with said strmn'er vertical posts A°, se-
cured to said tie-beam and stringer, inclined |
struts N, joined to the ends of the tleebeams
and eonstlueted to abut against the sides of 110
the said posts A® at their pomts of intersec-
tion therewith, and a suspension-rod, P2, con-
structed to support the center of the tie-beam
from the upper ends of the struts, substan
tially as described. * 115

10. The combination, with the stringers R
and posts A, of a tie- beem M, struts N sus-
pension-rod P and a Veltle'tl post, A% con-
nected with said tie-beam and strats, and con-
structed to supperb said stringers, substen- 120
tially as described.

- 11, The combination, with the stringer B
and supporting-posts A, of a horizontal tie-
beam, M, struts N, connected with the end of
said tie-beam, a suspension-rod, P, a post, A%, 125

connected with the said tie-beam and with the

said stringer, posts A® located between the

post A*and the end of the tie-beam and con-

nected with the said tie-beam, the struts N,
and the stringers and struts O, connected with 30
the lower end of the suspensmn -rod and with
the struts N and posts A”, subsmutlally as de-.
seribed.

12. The combination, with the stringer B
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,and'the supporting-posts A, of the tie-beam_

M, the vertical posts A* and A°, and the in-
clined strut N, extending between the end of
the tie-beam M and the post A%, and construct-
ed to abut against the opposite sides of the
post A’ substantially as described. -

13. The combination, with a vertical post,
A, composed of a channel-beam, of a cross-

plece, ¢, secured between the flanges of said |
post near its upper end, and a transverse

truss constructed to rest at its end upon said
cross-piece and between the flanges of the

post which project above said cross-piece, sub- |

stantially as described. |
14. The combination, with the vertical post
A, composed of a channel-beam, of a cross-

Lr
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piece, a*, secured between the flanges of said
post near its upper end, a tie-beam, E, and
strut D, composed of channel-beams, and con-
structed to rest at their ends upon said cross-
piece and between the flanges of the post, and
means constructed to secure the said post, tie-
beam, and strut together, substantially as de-
scribed. |

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses. |

WILLIAM F. SHERMAN.

- Witnesses:
C. CLARENCE POOLE,
W. C. ADAMS,
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