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To all whom it may concertn:

Be it known that I, CHRISTIAN Bry~NoLDT,
o citizen of the United States, residing ab
Pittsburgh, in the county of Allegheny and

5 State of Pennsylvania, have invented cer-

10-

- refuse.
15 -
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25

tain new and useful Improvements 1n
Methods of and Apparatus for Constructing
Tunnels and the like, of which the follow-
in%1 is a specification. K '
his invention relates to a method of and
apparatus whereby tunnels, walls and the
like may be constructed from molten mate-
rial, such for example as slag, or similar
One of the primary objects of my inven-
tion is to overcome cortain difficulties in the
disposal of slag and similar -molten refuse
matter from mills which I believe to have
béen hitherto unsurmounted. It bas been
customary to fill up the valleys with the slag
as one of the simplest ways of disposal, but
this is not always possible Tor the reason that
state or local restrictions prohibit the filling
up of valleys unless tunnels are “provided
for passenger and vehicle traffic. To meet
this difﬁcu%ty it has sometimes been ag-
tempted: to. construct a tunnel- oub of con-
crete in the usual manner, bub the molten
material very quickly destroys the concrete

20.and in addition the cost is prohibitive. -
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propose fo overcome these difficulties by form-

ng the tunnel,mllvert,‘Wall or passage way -
’ . B are shown in

out of the molten material itself.

1 accomplish the foregoing by means of.
2 method and apparatus which I have illus®
trated in preferred form in the accompany-
ing drawings, wherein:

Figure 1 is diagrammatic oross section
through a fill {lustrating the formation of the
cide walls of a tunnel for example; Figure
9 is a side elevation diagrammatically lhug-
trating my jmproved apparatus; Figure 3 is
a plan view. of Figure 2; Figure 4 is a lon-
gitudinal gection, drawn on al enlarged
scale, of the side ‘wall form and the traveler
therefor; Figure 5 is a similar section
through the arch form and its traveler. mech-
anism ; Figure 6 is an enlarged side elevation
of a tank for a cooling medium such as wa-
ter, for cooling the forms: Figure 7is a plan
view of Figure &; Figure 8 is a diagram-
matic cross section similar to Figure 1 show-
ing the formation of the greh or roof of the
tunnel; Figure 9 is a cross section through
the arch form shown in Figure 5 but drawn

_supported. Immediately

is provided with 2 plurality of pairs of

“on the cross channels 13

outer plate 14,

16920, Serial No. 373,528,

on a still larger scale; Figure 10 is a cross
section through the side wall form of Fig-.
ure 4 drawn on an enlarged scale and taken
on the line 10—10; Figure 11 15 a section
illustrating a detail, taken on the line 11—11
of Figure 5; Figure 12 is a section taken on
the line 12—12 of Figure 11; Figure 13 isa
section taken on ihe line 13—13 of Figure
53 Figure .14 is a diagrammatic cross sec-
tion through a cut illustrating a modifica-
tion of my invention; Figure 15 is a side
elevation. of the form utilized in carrying.
out’ the improvements shown in Figure 143
Figure 16 is -a_cross section -through the
form shown in Figure 15, drawn on an en-
larged scale; Figure .17 1s & longitudinal
section through the form shown in Figures
15 and 16, such section being taken on the
line 17—17 of Figure 16.. ‘

In the drawings I have shown my inven-
tion as applied to the ‘construction of a tun-
nel and on reference to Figure 1, it will be
ceen that I first form a suitable floor or
base 7, preferably of concrete, on which I
place the tracks 8 for a moving traveler A
trom which the side molds or forms B gre
following the side
wall forins is a traveler C on which ig col-
lapsibly supported the roof or arch form D,
and’ followin% the traveler C is a water
wagon or tank E. o

he traveler A and the side wall forms
igures 4 and 10, from ‘in-
spection of which 3t will be seen that the
irgveler comprises a frame, preferably com-
posed of structural steel members, such
trame being provided with a plurality of
wheels 9 riding on the rails.8. The traveler
jacks
10, the outer ends of which are connected to 95
the channels 11 which. are secured to- the
inner wall or plate 12 of the .side forms.
These channels 11 are also slidably mounted .

forming part of the

traveler frame. S - 100
. The side forms each consist of the inner
wall or plate 12, before meiitioned, and the
such plates - being spaced
apart by means of the angle irons 15 which
are riveted, or otherwise «&eured to one of 105
the plates. The bottom of the forms is
closed in any desired manner. The angle
‘rons are cut away, as at 16 in Figure 10, to -
permit of iree cireulation throughout the in-
terior of the form. The plates 12 and 14 110
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are secured together by staybolts 15, pref-
erably welded. .
Kach side form is provided with pipes

.17 and 18, the pipe 17 being connected to the

water supply pipe 19 throngh the medium of
asuitable flexible coupling 20, while the pipes
18 are connected to the return pipe 21, lead-
ing to the pump 22, by suitable flexible coup-
ling 28. Tt will of course be understood that
the pipes 17 and 18 are provided with a plu-
rality of holes so as to discharge the. cooling
water into the forms and to abstract-the hot

ater for return to the tank at & plurality of
points. ,

Assuming that the side forms have been
set up in the position indicated in Figure
10, molten slag or other refuse is filled in as
indicated in Figure 1,.the side forms and the
traveler being covered over by a temporary
roof, which protects such parts and also the
workman against -accident,

~ when the hot slag is run on to the root or
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arch form I} immediately following the
side forms. In case of emergency an over-
flow passage 24 is provided so that any ex-
cess water will discharge away from the hot
slag. ; ,
~Certain kinds of slag will cool off against
the water cooled forms and be as stable as
concrete, but other kinds of slag deterio-
rate in time in the presence of water or air,
and for this latter Kind T prefer to line the
outside of the form with firebrick 25 or
other suitable material as indicated in Fig-
ure 1, which remains in place upon the re-

~moval of the forms.

When the slag is cooled off sufficiently all
ot the apparatus is moved forward. the side
forms bemng collapsed for this purpose by
means of the jacks 10. The roof or arch form
D is now in position over the sides of the
tunnels just formed, and the side forms are
immediately in advance thercof. The side
forms are now properly positioned by the
jacks and the arch form is set up, as will
appear, and the filling in of the new side
portions of the tunnel and the roof portion
may be carried on simultaneously.

The arch form mechanism will now be de-
scribed, attention being directed to Figures
2, 5 and 9, from Iinspection of which it
will be seen that the traveler O comprises a
main frame 25% composed of suitable strue-
tural steel members and provided with
wheels 261 the platform or frame 27 having
a plurality of upright guide posts 28 slid-
ably mounted in the frame 25 for vertical
movement (see also Fig, 11): the jacks 29
which rest on the side channels of the
frame 25 and which are adapted to support
the Jongitudinal channels 30 which are se-
cured to the parts 2%: and the angle irons 31
to which the upper ends.of the arch form
gections are piveted

The two sections constituting the arch
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form, as before, are comprised of two jinte
spuaced apart by angle irons and seenved -
gether by means of stay bolts, the ends be-
ing closed in any preforved manner. Kach
section ‘is provided with a pair of pipes 53
and 33, the former being connected to the
supply pipe 34 (sce Figures 3 and 7) and tos
latter to the return pipe 35 leading to the
tank. The piping detuils are shown in Mg
ures 6 and 7. The sections are collupsed v
means of the jacks 36, one end of ench of
whicl is secured to one of the chaunels 37
connected to the inside plates of the sections.

Where needed. wfter the arch form has
been set up to the position indicated in Fig-
ure- 9, it is lined with Grechrick and a Al js
made as indicated in Figure 8. Since the
side forms arc roofed over. the filling muy
be carried out simultancously and any over-
flow from the arch form will he deposited on
the roof F. When the slag is sufliciently
cooled the side forms are collapsed as De-
fore, the arch forms are collapsed and low-

ered and the whole apparatus may he tele- -

scoped through the work and again set up.
In some jnstances the cut may be somewhat
as shown in Figure 14, in which case I pre-
fer to constriict a concrete side wall 40, mak-
ing a dirt ill 41 where needed.  Where such
a sidewall is used.’ T employ a combined arch
and sidewall form G+ <uehas shown in Fig-

[3d]

86

ures 15 and 16, the sections of which are con- _

structed in the same general manner herein-
before deseribed. The traveler H used in
connection with such form has combined with
it the water tank from which connections
are made to the sections of the form. The

069

traveler is provided with jacks 42 and 48

whereby the form may he properly support-
ed in place and lowered and coliapsed for
telescoping - through the work. Tf water
main or gas supply or other pipes are to be
carried through the tunnel, this. may. be
readdily taken care of by casting brackets 44
on the sidewall 40, Mechanism for con-
structing the sidewall und bracket is shown
in copending appli
filed "April 13, 1920 wherein such subject
matter is claimed.

Where the sides and arch forms are com-
bined it is desirable to provide a lip 45 (see

" Figure 17) to retain the slag and prevent it

spilling over the end of the form.

[t will he seen from the foregoing that I
have provided a very simple method and ap-
paratus for constructing tunnels feam the
refuse product itself at minimum expense.
Tt will also be scen that practicaly the en-
tive length of the form is available for work-

ing space and that the mechanism for mov-.

ing the forms is very simple and effective.
Ielaim: :
1. The herein described method of con-
structing walls, tunnels and the like from
molten material such as refuse slag which

-ation Serial No. 873,531
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" comsists in filling and forming the slag

10

18

‘against a.cooled form.

2. The herein described method of con-
structing walls, tunnels and the like froms
molten material such as-refuse slag which
consists in filling and forming the slag
against a movable cooled form, in advancing

the form and in repeating the operation.

3. In mold form apparatus for construct-
ing tunnels, walls and the like from hot ma-
terial the combination of a hollow form, and
means for establishing a cooling circulation
through the form.

4. In mold form apparatus for construct-
ing tunnels, walls and the like from hot ma--
terial the combination of a movable hollow
form. a movable source of cooling liquid
supply, and means for establishing a cireu-

< lation of the lignid through the form.

20
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5. In mold form apparatus for construet-
ing tunnels, walls and the like from hot ma-
terial the combination of a hollow form, a
traveler for shifting the form, a water tank,
and means for establishing a circulation of
the water through the form.

6. In mold form apparatus for construct-

“ing tunnels and the like, the combination

s traveler, a side wall form carried thereby

K

for collapse, a second traveler, an arch a

roof form carried thereby. for collapse, and

means for cooling the forms. o

7. In mold form apparatus for construct-
ing tunnels and the like, the combination a
traveler, a side wall form carried thereby
for collapse, a second traveler, an arch a
roof form carried thereby for collapse, and
means for cooling the forms also movably
mounted. : C

8. In mold form apparatus for construct-

"ing tunnels and the like, the combination

a traveler, a hollow side wall form carried
thereby for collapse, a second traveler, a
hollow arch or roof form carried thereby for
collapse, a movable water tank, and means
for establishing a circulation’ of water
through the forms. _ ‘ '

9. In mold form apparatus for construct-
ing tunnels, walls and the like from hot ma-
terial the combination of a form supported
for collapse from the work, means whereby

the form may be moved,.and means for cool-

ing the form.

In testimony Whe‘reof, I have hereunto
signed my name.

CHRISTTAN  BRYNOLDT.
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