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5 Colorado, have mvented certain new and
~useful Impl ovements in Metal-Reinforced-
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To a;ZZ whom ¢ mey concern.

- Be it known that I, Darwixn W. SHEPARD
a citizen of the Unlted States, residing in
the city and county of Denver and State of

Concrete Timbering for Mine-Tunnels; and
I do declare the followmg to be a full, eleal

-and exact description of the mventlon such
as will enable others skilled in the e,lt to
~which 1t appertains to make and use the:
~ same, reference being had to the accompany-

~ ing drawings, and to the letters and figures
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of reference marked. thereon, Whi@h form Q-

part of this specification. | |
My invention relates to 1mprevements in

- metal reinforced concrete timbering for mine
~ tunnels.
- may

It is evident that. this tlmbermg

The beams, which are employed in myim—

' --?proved constmctlon, are composed of con-

crete, or similar material, my object being to

provide these beams with a metal remforce-

ment, which shall be so distributed as to
give the beams the necessary strength or ca-

' pacity to resist strains to the maximum de-

30
i ‘stirrups, which are arranged to coGperate
with the longitudinal reinforcement for the

~gree. In accomplishing this purpose, I pro- |
vide the beams with metal rods extending

longitudinally, and also with codperating

 purpose aforesaid.
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Having briefly ouﬂmed my 1mpr0ved cOn -

struction, as well as the objects I expect to
- attain therefrom T will proceed to describe-
~ the invention, reference being made to the
'- 'aecompa,nymw drawing, in- which 1s 111us-—'

- trated the embodiment thereof. _
In this drawing Figure 1 is a cross section

- taken through a tunnel, with my improved

- timbering
longitudinal section taken through one of the

o ‘bottom beams of the tunnel.
45

shown 1n eleva,tlen Fig. 2 15 a

line 3—38, Fig. 2. Fig. 41is a s1de elevation,

showing the metal reinforcement for one of

 the top beams of the tunnel, the outlines of

.the beam being indicated by dotted lines. Fig.
5 1s a cross section of the same , being a section
‘taken on the line 5—5, Fig. 1. Fig. 6 is a
top plan view, .111ustrat1ng metal remforce-— |
ment for one of the lagging or side bars em-
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’[;loyed in connection with the beams. Fig.

beams of a tunnel.

t Iines.

be employed for tunnehng purposes
Whether for mining or other uses.

I‘w 3 1s a-
transverse section of the seme ta,ken on the

! t1mber1no* of the tunnel Vlewed from the
outside, the. lagging being broken away at

both ends to expose the metal reinforcement.

Iig. 8 is a top plan view, illustrating the
-'metel reinforcement ‘of one of the bottom
In this case the body of
the beam is outlined or 1ndlcated by dotted -
9 is a similar view of one of the

side beams, though in this case it must be
assumed that the beam is laid with its in- -
ner vertical surface downwardly.
case the top view of the beam would be the
‘outside view, if the beam were occupying an
_approximately vertical pomtmn as 1s neces- -
sary

Fig.

in the tunnel.

It may be stated that T I‘w 4 .‘IHL‘LStI‘ELteS the
metfll reinforcement of the side beams as.
well as that of the top beams of the tunnel,

| outline is that of the top beam.

' The same I'eferenee chara,eters 1nd1cabe the

“same parts in all the views.

‘Let the numeral 5 designate a tep be‘tm 6

‘a bottom beam, and 7 the side beams, censtl- : R
80

tuting the timbering of a mine or other tun-
nel. I will ﬁrst descrlbe the bettem beam 6
In detail.

Extending lengthwise of
The

80

5'5" -
In this

70 '

though the form indicated by the dotted _ 1_;‘.~  o

75

Let the numeral 4 demgnate the bedy of

the beam, which is composed of concrete or
“similar matemal _
this beam is a number of rode 8, forminga .
part of - the metal remforeement )
‘greater portion of these rods: occupies a po- -

85

sition near the bottom of the beam; their

‘extremities, however, are upturned, as shown

at 9, occupying a position formmo* an angle
of about 45° with the vertical. The central

90

portlon of each rod is bent upwardly, form-

| Ing two parts 10, making angles of about 45°
‘with the Vertleal and meetmcr In an apex,
as shown at 12 mldwa,y between the extremi-
ties of the beam, and occupying a ‘position
‘above the center thereof. On the opposite
~sides of the center of the beam, and between =~
100 - -

the parts 10 and 9 of the metal reinforce-
ment, the beam is equipped with stirrups

diately below the rods 8. The sides of these
stirrups extend upwardly, and are inclined
as illustrated in the drawing. As shown, a

‘number of these stirrups are located on eaeh
_side of the lines of strain or pressure, these
lines being indicated by the rails 8 of a car
As shown in the drawing, three of

track.

is a side elevation of the sect1on ef the : the stlrrups are mehned teward the left

| whose bottom members 13 are located imme- .
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while three other stirrups are inclined to-
ward the right on opposite sides of planes,

~cutting the rails 3 longitudinally and the
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beam 6 transversely. This arrangement of
the stirrups is believed to be most advan-
tageous where the beams are used for sup-
porting railway tracks and trains which pass
thereover. As shown in the drawing, each
stirrup is provided with side members 14,

which extend upwardly from the opposite

extremities of the bottom member 13. The
free extremities of the side members 14 are
bent inwardly for anchoring purposes, as
shown at 15. _

The metal reinforcement of the top beams
consists of rods having straight bottom
members 16, which occupy positions near
the bottom of the beam, and whose extremi-
ties are turned upwardly at right angles,
as shown at 17, and deflected inwardly, as
shown at 18. These deflected end portions
terminate at 19, where the rod 1s curved
downwardly from its opposite extremities,
as shown at 20. These curved portions of
the rod are continued into a straight, or ap-
proximately straight, portion 21, which 1s

centrally located between the extremities of

the beam and parallel therewith. The mem-
hers 16, 18, 20 and 21, as illustrated 1n the
drawing, are formed from a single rod bent
as explained. Asillustrated (see I'1g.5),the

‘beam is provided with two of these rods,

thus giving the beam four metal reinforcing
members, extending lengthwise thereof.
Each beam 1s further provided with a series
of stirrups of substantially the same con-
struction as those heretofore described, and
composed of the bottom members 13; side
members 14, and Inwardly turned free ex-
tremities 15. A series of these stirrups 1is
inclined in opposite directions on opposite
sides of the central portion of the beam, in
order to give the latter the mnecessary
strength to resist strains when pressure 1s
applied from above, as when these beams
constitute the top timbers of the tunnel.
The side beams 7 have substantially the
same metal reinforcement as the top beams
5. In describing the reinforcement of the
side beams, however, it must be explained
that the members 16 are located near the
inner surface of the side beam, but near the

bottom surface of the top beam; while the

parts 18, which are located at the extremi-
ties of the side beam, extend outwardly from
the bend 17, the parts 20 being curved in-
wardly from the bends 19, while the mem-
bers 21 are located near the inner surface
of the beam and 1n the same plane as the
corresponding portion of the members 16.
It will also be necessary to state that the
stirrups 1n the case of the side beams are
upwardly inclined above the central por-
tion of the beam and downwardly inclined
below 1its central portion.

. 992,813

seen that the metal reinforcement of the
side beams is substantially that of the top
beams, but by reason of the different posi-
tion in which the side beams are placed,
the location of the various members of the
metal reinforcement requires a separate de-
scription, as herein given.
derstood that in the formation of these
beams, the metal reinforcing parts will be
arranged and properly supported within
the molds in which the beams are formed,
the plastic material being poured into the
molds until reinforcing parts are embedded
therein.

Each of the side beams 7 is equipped with
hooks 22, having upwardly turned extremi-
ties. These hooks form the support for the

lagging members 23, which consist of slabs

composed of concrete and metal reinforced
by the use of rods 24. These slabs are used
for both the side and top walls of the tunmnel.
The top slabs are simply laid upon the up-
per surface of the top beams 5. .

As illustrated in the drawing (see Iig.
1), the ends of the bottom beam 6 are
slightly cut away, as shown at A., forming
offsets B., where they are engaged by the
lower extremities of the side beam 7; while
the extremities of the top beams are simi-
larly cut away from their lower surface, as
shown at C. and offset at D., where they are
engaged by the upper extremities of the side
beam 7. Furthermore, the side beams are
preferably slightly inclined Inwardly from
their lower extremities as they extend up-
wardly. |

Having thus described my invention, what
I claim 1s:

1. A timbering structure for tunnels, com-
prising a framework composed of upright
side beams, metal reinforcing rods extending
lenothwise of the said beams, each of the
sald rods being formed into a loop and hav-

ing its opposite ends brought together at

one end of the beam, one side of the loop
being straight, while the other side of the
loop is curved so that its central portion lies
in the same plane as the straight portion
of the loop, the opposite ends of the loop
being arranged to occupy a plane trans-
versely of that occupied by the two sides of

| the loop, the said ends being inclined to-

ward the center of the beam, whereby the
two sides of the loop are spaced apart, sub-

“stantially as described. .

2. A tunneling structure composed of
beams having metal rods extending length-
wise of the beams, the rods of the top and
side beams consisting of a loop extending
lengthwise of the beam and having its op-
posite ends brought together at one end of
the beam, one side of the loop being straight
and lying near the outer surface of the
beam, while the other side of the loop 1s

It will thus be i curved so that its central portion lies in the

It will be un-
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~ same lene aS the stralght szde of the loop, | the beam, whereby the two sides of the loop 10

- the opposn:e ends of the loop being arranged
" to occupy a plane transversely of that oc- |

cupied by the two side members, whereby

the extremities of the curved 51de of the

loop are arranged near the opposﬂ;e side
of the beam from that of the straight side

- of the loop, the said end portions of the.
loop bemg 1ncl1ned towerd the center of.

are spaced apart, substantially as described.
In testimony whereof I affix my sngneture _-
in presence of two witnesses.

DARWIN W SHEPARD

| Wltnesses -
JESSIE F HOBART

A EBERT O’BRIEN

o Copies of this patent may be obtained for five cents each by addressing the “ Gommissioner ef Patents,
| Washmgton, D G ”» - :
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