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UNITED STATES PATENT OFFICE.

CHARLES D. McARTHUR, OF PITTSBURG, PENNSYLVANIA. ASSIGNOR TO BLAW COL-

LAPSIBLE STEEL CENTERING COMPANY, OF PITTSBURG, PENNSYLVANIA, A COR-

PORATION OF NEW JERSEY.

TUNNEL-FORM. -

Specification of Letters’Patent,

Patented Dee. 20, 1910.

Application filed February 4, 1910. Serial No. 542,065,

To all whom it may concern: .
Be 1t known that I, Cmarues D. Meo-

ARTHUR, & citizen of the United States, re-.
siding at Pittsburg, in the county of Alle-
‘gheny and State of Pennsylvania, have in-

vented certain new and useful Improvements
in Tunnel-Forms, of which the following is
a specification. B o

The 1nvention relates to tunnel forms or
molas and has for its primary objects; the

provision of a form in which its sections
may be readily and conveniently released

irom the concrete and taken down one after
the other for use in another position: the
provision of a form in which the series of

lagging plates lying behind a pair of ribs
-may be reacily released and removed by re-
moving only one of the ribs; the provision

- of an improved fastening means between
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the ribs and the ends of the lagging plates

permitting an adjustment.of the plates ver-

tically on the ribs without removing the se-
curing bolts; and the provision of an im-

proved form of key plate whereby the con-
of the form may be more

crete at .the top . 0
easily and effectively applied than has been

the case with the forms heretofore emploved.
{Certain embodiments of the Invention: are

illustrated in the accompanying drawing

wherein, - - - ]
Iigure 1 1s an end view of;tlie Torm in

place 1n the excavation, -

- Iigure 2 1s a section on the line TT—I1

of Figure 1, - |

e :

Figure 3 1s a section of an enlarged scale

on the lines IT1—III of Figures 2 and 4.
Higure 4 1s an enlarged plan view of the

connecting means between the ends of the

lagging plates and .the ribs, | -
Figure 5 1s a section on the line V—V of

Higure 4.

Figure 6 1s an enlarged plan view of the

top of a section of the form showing the

key lagging means in position,

Figure 7 is an end view of the structure
of Figure 6, '

Figure 8§ 1s f1 section dn.the'liﬁ'e VIII———‘
VIII of Figure 6, and =~

Figures 9, 10 and 11 are views corre-
sponding to those of Figures 6, 7 and 8, and
1llustrating a modified form~qf fastening. »

ries of circumferential sti

_ _ ening ribs com-
prising channel beams or beam any desired
cross gection provided with a series of lag-
ging plates. abutting behind the ribs and
each detachabiy secured thereto. In opera-

0o

tien, the ribs are positicned and secured in.

positzen by means of a series of transverse

beams and the lagging is then applied com-

-mencing with the boiiom plates.” Concrete

1s filled in behind these plates, and other
plates are “hien positioned, and the process
of filling in continued until all of the plates
with the exception of the top ones are added.
A fter the concrete has set upen the lagging,
the form may /be readily faken down 1

sections by removing a tib at a time, and

then releasing the lagging plates held by

the next succeeding rib, and carrying the
parts thus disassembled to the front end of

the form, and positioning them for re-use.
The 1nvention relates primarily tothe means
tor supporting the lagging plates behind the

11bs so that they may be readily released

and taken down without taking down both
of the ribs upen which the plates are sup-
ported, to the means whereby the plates
are adjustably secured to the ribs, and to the
arrangement of the lageing means at the to

compacted. | |
Referring to the general arrangement of

the form, as shown in Figures 1 and 2, the
.principal parts may be briefly enumerated as

follows. 1,2 and 3 are the ribs spaced apart

- any convenient -distance, and comprising

channel beams, the sections of which are se-

cured detachably together by means of the

plates 4, 5 and 6; 7, 8, 9 and 10 represent a

supporting framework detachably bolted to
‘the ribs by means of the gusset plates illus-
trated 1 Figure 1, which framework serves
‘to majntain the ribs securely in -position:

60

85

70

28 IS, p 20
ol the arch whereby the last portion of the "

‘concrete applied over the form may be more
readily  and conveniently positioned and

85 -

20

95

1lustrated ; 11 are a series of lagging plates -

abutting behind the channels 1, 2 and 3, and
~detachably secured to.the flanges thereof in

a manner to be hereinafter described; 12 is
the arch or key lagging means, which is of

“a peculiar structure and which will be here-

inafter more fully described, and 18 are the

Briefly stated the form consists of a se- | stiffening angles which are riveted to the

100
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horizontal edges of the lagging plates, the
inwardly projecting flanges of which take
noainst each other as illustrated in Ifigure 2.

The manner in which the lagging plates
are mounted upon the ribs 1, 2°and 3 and

secured detachably

‘and adjustably to the

flanges of the channels is illustrated in en-

larged detail in Figures 3, 4 and 5. Extend-

ing vertically along the back of the rib is

what may be termed a bearing strip 14,

which bearing strip ‘s riveted to the chan-

nel. The ends of the lagging plates back-of
the rib are provided with vertical strips 15
B “which bear at their inner ends upon the
18

strip 14. Angled clips 16 are riveted adja-
cent the edges of the lagging plates, and are
provided with perforations for carrying the
bolts 17. The bolts 17 have hooked ends 18
exténding over the flanges of the channels,
and carry nuts 19. The holes in the flanges
through which the bolts pass are preferably
square and the shanks of the bolts are
squared to fit these holes, so that the bolts
do not need to be held to prevent them from
turning while the nuts are being tightened.
The weakening of the rib flanges by perfo-
rations is thus avoided. The arrangement

also provides a convenient means whereby

the lageing plates may be adjusted longitu-
dinally of the beams dny desired distance
by simply loosening the nuts 19. The use ot
the bearing strips 14 is desirable, in that 1t
is comparatively easy to pull the lagging

plates longitudinally to release them from

the channels without takineg down the chan-
nels. This could not be dene so readily if
the plates 15 had.a bearing clear along the

back of the channel, as the increased fric-

tion due to the larger bearing surface would
render the lagging plates difficult of longi-

tudinal movement. The stiffening plates 15

prevent the lagging plates from bending in-
ward under the pressure of the concrete in-

termediate the angles 16 and the -bearing

strip 14.

From the foregoing it will be seen that the
form may be readily disassembled by taking

down one rib at a time, and that the lagging |

plates while supported at their other ends by
the remaining channel can be readily slipped
from under such channel without taking it
down. The ribs can therefore be taken down
with safety in succession without the danger

of any. of the lagging plates accidentally

falling, as the plates are always releasably
supported at ome end..
‘A slightly modified

shown in Figures 9, 10 and 11. In this

modified form of fastening the angle clips |
16" are secured to the flanges of the channel

by means of bolts 17/, the holes through the

. arrangement for the
securing of:the lagging plates to-the ribs 1s

flanges of the channel being slightly elon-

oated as indigcated in Fig. 11 in order to

permit of a slight adjustment of the 1ag¥-_

secured: to the end edges of
plates and bearing upon the bearing strips,

979,185

oing plates with respect to"_tkhe channels.

Bearing plates 14" and stiffening plates 15

are provided in the same manner as n the
form of joint shown in Figs. 3, 4 and .

The key lagging means 12 constitutes an-

‘other feature of my invention, and is shown

in enlarged detail views in Figs. 6, 7 and 8.
It is this key lagging means which 1s the

last lagging applied to the form, and 1t is.

of course necessary to apply the concrete
over the lagging from the ends of the plates

instead-of over the horizontal edges as in the
case of the other lagging plates. This is a
difficult. matter to zecomplish satisfactorily

80

when the ribs are spaced apart a consider-

“able distance, and my invention 1s designed

to overcome this difficulty, by reducing the

distance through which 1t 1s necessary to po-
sition and compact the concrete. longitudi-

nally of the form. With this object in view
the key lagging is formed In two tapered

sections 20 and 21 supported. at thewur outer

ends upon the channels 1 and 2 and at thew
side edges upon the angles 22 riveted to the
edges of the lageing plates 11.  An angle 23

ig also secured to the edges of the plate 20,
which angle overlaps the end of the plate

91. .In operation, after the plates 11 have
been covered with concrete, the plate 20 1s
positioned and covered with cencrete the

operator working from the end therect, and

after this portion of the key lagging 1s cov-

‘ered the plate 21 is applied, and covered

with concrete, the operator working from
the ontside of the rib 1. The key lagging 13

shown as made in two sections only but ob-

viously the number might be increased as

desired depending on the distance between
the supporting ribs. The taper of the side

edges of the plates insures a snug fit and the
easy withdrawal of the plates endwise. .
Having thus described my mvention and

illustrated its use, what I claim as new and

desire to secure by. Letters Patent 1s the fol-
lowing :—' | |

ing inwardly directed flanges, bearing strips

of less width than the channels secured to
the outer faces thereof, lagging plates hav-

ing their end edges resting upon the bearing

_strips; and means for securing the plates
detachably to the flanges of the channels.
2. Tn combination 1n a tunnel form, a se-

ries of spaced ribs comprising channels hav-
ing inwardly directed flanges, bearing strips
of less width than the channels secured to

the outer faces thereof, sheet metal lagging
plates having thelr end edges 1n opposition

behind the bearing strips, stiffening plates
- the lagging

and means for securing the lagging plates
detachably to the flanges of the channels.
3. In combination in a tunnel form, a se-

70
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| 110
1. In combinaticn in a tunnel form, a se-
ries of spaced ribs comprising channels hav-

1156
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125

130
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ries of spaced ribs comprising channels hav-
ing inwardly directed flanges, bearing strips
of Jess width than the channels secured to
the outer faces thereof: Jagging plates hav-
ing their end edges rezting upen 4110 bearing
strips, and m]ﬂ]e clipg and bolts for %emm}m
the plates det f‘mhuhlv to the flanges {Jf the
channels.

4. In combination in a timnel form A
series of spaced ribs comprising channeis

‘having inwardly directed ﬂfmoes. lagging
plaies having inwardly extending flanges

abutting the ﬂanﬂ‘e‘s of the ch annels. bolts*

:xtﬂndmo thrmmh the flanges on the lagging

plates and pr ovided on. their inner ends with

hooks engaging the flanges of the. channels
and on thelr outer ends W1th screw threads,

and . nuts threﬂded on. such screw thr@aded
ends. ‘
;) In oomblmtlon n a tunnel form, a

series of gpaced ribs comprising channels
having inwardly directed flanges; hearing

strips of Tess width ¢han the channels- se-

cured to the outer faces thereof, lagging
plates having their end edges restmg upon

the bearing strips, and provided with ﬁanfres

abutting the flanges of the channels, and
bolts extenunfr through the flanges on the
lageing plﬂtes. and hwmg hoolked ends en-

eaging the flanges of the channels.

6: In combination in a knock down form,
n supporting rib having a projecting flange,
a lagging plate pmvlded with a ﬁange abut-
ting the ﬂqnﬁ*e of the rlb., a bolt extending

throuoh one flange and provided at one end
with a hook engaging the other flange and_

at the other end provided with serew threads,

and a nut threaded on the screw threaded_

end of the bolt.

7. In combmatlon 1n a tunnel form hqv-—_

g an arch. a pair of spaced ribs, a series

one 1ib to the other and supported at their
ends thereby, and key lagging means for the
arch comprising a series of plates placed
end to, end and thus combined extending

from one rib to the next, the said phtes;

being of a width sufficient to extend across

the space remaining between the last two

]ﬂggmo plates.

3. In combination in a tunnel form having
an arch, a pair of spaced ribs, a series of re-
movable lagging plates extending from one
vib to the other and supported at their ends
thereby, and key lagging means for the
arch comprising a plumhty of sections

placed end to end and together extending
from one rib to the other; and partially sup-
'pc}rted along their side edges fmm the ad-

Jacent hﬂnmﬂ' plates. -

" 9. The combination with a palr of arched
circumferential ribs, of a series of lagging
plates extending from one Tib to the other
with their ends lying therebehind, and key

with their ends lying ’therebehmd3 and

'Wlth their. ends 1ving thereieh

v
g’

arch and comprising a pair of sections »but-
ting 1 their mner ends intermediate the vibs
and su pported at their side edges from the
ndjacent lagging, plates: .

10. The mnnhmatmn with: a puir of arched
circumferentinl ribs, of a serles of lagging
plates extending from one rib to the other

Lf,".!-

---_u

lagging means at the upper portion of the
arch and comprising a pair of sections abut-
ting at theéir inner ends intermediate the

o8

ribs and supported at their side edges upon

the adjacent lagging plates and at their
outer ends upon the ribs. '

11. The combination with 2 paw of arched 80

circumferential ribs, of a serles of lagging

o the other
1nd, and key
lagging means at the upper pOI'ti()l" of the

arch comprising a plurality of sections, each
of a length less than the distance between the
ribs, plac&d end to end and thus combined

plates extending h"{)m one. rib

85

extending from cne rib to the other and sup-

ported at their side edges from the adjacent
lagging plates.

12. The combination with a pair of arﬂhed
circumferential rbs, of 2 series of lagging
plates extending fmm one rib fo the other
with their ends 1 ying therebehind; stiffening
strips secured along and pm]ectmg out past 95
the opposing edcres of the top lagging plates,
and closing means' for the space between
such. top lagging phtes comprising a plu-

rality-of ’lbﬂttﬂ]ﬂ lagging sections extend-
ing between the 1‘1bs and suppcarted at their 100
side edges upon the stitfening strips. |

18. In combmatmn in a knock-down form

890

a supporting rib havmg a projecting ﬂange

a lagging plate provided with a tflange abut-
ting “the ﬂqne'e of the rib and having a per- 105 -
foration of angular cross section, a securing
bolt fitting such perforation and provided

at one end ‘with a hook engaging the flange
of the supporting rib and at the other end

provided with screw . threads, and a nut 110
threaded on the screw threaded end of the

boit.

14. The combination with a pair of arched

circumiferential ribs, of a series of lagging

plates extending from one plate to the other 115

.iw1th their ends lying therebehind, and key

lagging means at the upper pertlon of the
arch comprising a plurality of sections, each
of a length less than the distance between

the .1ibs. T.)laced end to end and thus com- 120

bined e*{tendmcr from one rib to the other
and having thelr end edges inclined toward

‘each other and suppor ted from the adjacent

la ﬂ'gmﬂ' plates.

15. In combination 1n a tunnel form, a 125
channel having inwardly projecting flanges,
opposing lageing plates having their edges
lving behind the channel and provlded with
perfomted flanges abutting the flanges of the

lagging means. at the upper ]_C)OI‘thIl of the-. channel 'md means for securmﬂ' the per- iso
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worated flanges to the flunges of the channel In testimony whereof I have hereunto
comprising bolts threaded  at their oufer | signed mny name in the presence of the two
cridls extending through the perforated chan- | subscribed witnesses. '

neis and having hooked 1nner ends engaging CHARLES D. McARTHUR.
the flanges of the channels, and nuts on the | Witnesses: -

sald screw threaded ends of the bolts for Harvey 1. LECHENER,

clamping the hooks to the channel flanges. Jogw V. Wxirs.,

rEarw m——ar s e TE— —
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