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UNITED STATES PATENT OFFICE. 
CHARLES D. McARTHUR, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR To BLAW COL 

LAPSIBLE STEEL CENTERING COMPANY, OF PITTsSJRG, PEN NSYLVANIA, A coR 
PORATION OF NEW JERSEY. 

99,185. 
TUNNEL-FORIVI. 

Specification of Letters Patent. Patented SDec. 28, 1910. 
Application filed February 4, 1910. Serial No. 542,065. 

To all whom it may concern: , . 
Be it known that I, CHARLES D. Mc 

ARTHUR, a 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. - - 
The invention relates to tunnel forms or 

molds and has for its primary objects; the 
provision of a form in which its sections 
may be readily and conveniently released 
rom the concrete and taken down one after 

the other for use in another position; the 
rovision of a form in which the series of lagging plates lying behind a pair of ribs 

may be readily 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 
easily and effectively applied than has been 
the case with the forms heretofore employed. 
Certain embodiments of the invention are 
illustrated in the accompanying drawing 
wherein, 1. 

Figure 1 is an end view of the form in 
place in the excavation, 

Figure 2 is a section on the line II-II 
of Figure 1, 

Figure 3 is a section of an enlarged scale 
on the lines III-III of Figures 2 and 4. 

Figure 4 is an enlarged plan view of the 
connecting means between the ends of the 
lagging plates and the ribs, 

Figure 5 is a section on the line V-V of Figure 4, 
Figure 6 is an enlarged plan view of the 

top of a section of the form showing the key lagging means in position, 
Figure 7 i is an efid view of the structure 

of Figure 6, 
Figure S is a section on the line VIII 

VIII of Figure 6, and 
Figures 9, 10 and 11 are views corre 

sponding to those of Figures 6,7 and S, and 
illustrating a modified form-Qf fastening. N 

mencing with the boom plates. 

ries of circumferential stiffening ribs com 
prising channel beams or beam any desired 
COSS section provided with a series of lag 
ging plates abutting behind the ribs and 
each detachably secured thereto. In opera 
tion, fle ribs are positioned and secured in 
position by neans of a 'series of transverse 
beans and the lagging is then applied com 

- Concrete 

is filled in behind these plates, and other 
plates are then positioned, and the process 
of filling in continued until all of the plates 
with the exception of the top ones are added. 
After the concrete has set upon the lagging, 
the form may be readily taken down in 
sections by removing a rib at a time, and 
then releasing the lagging plate held by 
the next succeeding 5. and carrying the 
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parts thus disassembled to the front end of 
the form, and positioning them for re-use. 
The invention relates primarily to the means 
for Supporting the lagging plates behind the 
ribs so that they may be readily released 
and taken down without taking down both 
of the ribs upon which the plates are sup 
ported, to the means whereby the plates 
are adjustably secured to the ribs, and to the 
arrangement of the lagging means at the top 80 
of the arch whereby the last portion of the 
concrete applied over the form may be more 
readily and conveniently positioned and 
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 representa 
supporting framework detachably bolted to 
the ribs by means of the gusset plates illus 
trated in Figure 1, which framework serves 
to maintain the ribs securely in position 
illustrated; 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 13 are the 
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Briefly stated the form consists of a se- stiffening angles which are riveted to the 
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2. 

horizontal edges of the lagging plates, the 
inwardly projecting flanges of which take 
against each other as illustrated in Figure2. 
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 
which bearing strip is riveted to the chan 
nel. The ends of the lagging plates back-of 
the rib are provided with vertical strips 15 

is ..." bear at their inner ends upon the 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 
extending 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 arrangennent 
also provides a convenient means whereby 
the lagging plates may be adjusted longitu 
dinally of the beams any desired distance 
by simply loosening the nuts 19. The use of 
the bearing strips 14 is desirable, in that it 
is comparatively easy to pull the lagging 
plates longitudinally to release them from 
the channels without taking down the chan 
nels. This could not be done 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 One end. 
A slightly modified arrangement for the 

securing of the lagging plates to the ribs is 
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 
flanges of the channel being slightly elon 
gated as indigated in Fig. 11 in order to 
permit of a slight adjustment of the lag 

14, 

strips; and means for securing the 
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ging plates with respect to the channels. 
Bearing plates 14 and stiffening plates 15 
are provided in the same manner as in the 
form of joint shown in Figs. 3, 4 and 5. 
The key lagging means 12 constitutes an 

other feature of my invention, and is shown 
in enlarged detail views in Figs. 6, 7 and S. 
It is this key lagging means which is the 
last lagging applied to the form, and it 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 accomplish satisfactorily 
when the ribs are spaced apart a consider 
able distance, and my invention is designed to overcome this difficulty, by reducing the 
distance through which it is 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 their outer. 
ends upon the channels 1 and 2 and at their 
side edges upon the angles 22 riveted to the 
edges of the lagging plates 11. An angle 23 
is also secured to the edges of the plate 20, 
which angle overlaps the end of the plate 
21. In operation, after the plates 11 have 
been covered with concrete, the plate 20 is 
positioned and covered with concrete the 
operator working from the end thereof, and 
after this portion of the key lagging is coy 
ered the plate 21 is applied, and covered 
with concrete, the operator working from 
the outside of the rib 1. The key lagging is 
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 invention and 

illustrated its use, what I claim as new and 
desire to secure by Letters Patent is the fol 
lowing:- . 

1. In combination in a tunnel form, a se 
lies of spaced ribs comprising channels hav 
ing in Wardly 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 

lates 
detachably to the flanges of the channels. 

2. In combination in 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 their end edges in opposition 
Oehind the bearing strips, stiffening plates 
Secured to the end edges of the lagging 
plates and bearing upon the bearing strips, 
and means for securing the lagging plates 
detachably to the flanges of the channels. 

3. In combination in a tunnel form, a se 

70 

75 

80 

85 

90 

95 

00 

05 

0. 

15 

120 

125 

130 



O 

15 

20 

SO 

35 

40 

979,185 3. 

ries of Spaced ribs comprising channels hav- arch and comprising a pair of sections bui 
ing inwardly directed flanges, bearing strips 
of Jess with than the chantels secured to 
the oriter faces thereof: agging plates hav. 
ing their end edges resting lipon he bearing 
strips, and angle clips and bolts for securing 
the plates detachably to the flanges of the 
channels. . . . 

4. In combination in a tunnel form, a 
series of spaced ribs comprising channels 
having inwardly directed fanges, lagging 
plates having inwardly extending flanges 
abutting the flanges of the channels, bolts 
extending through the flanges on the lagging 
plates and provided on their inner ends with 
hooks engaging the fanges of the channels 
and on their outer ends with screw threads, 
and nuts threaded on such screw threaded 
ends. - 

5. In combination in a tunnel form, a 
series of spaced ribs comprising channels 
having inwardly directed flanges; bearing 
strips of less width than the channels se 
cured to the outer faces thereof, lagging 
plates having their end edges resting upon 
the bearing strips, and provided with flanges 
abutting the flanges of the channels, and 
bolts extending through the flanges on the 
lagging plates, and having hooked ends en 
gaging the flanges of the channels. 

6: In combination in a knock down form, a Supporting rib having a projecting fange, 
a lagging plate provided with a flange abut 
ting the flange of the rib, a bolt extending 
through one flange and provided at one end 
with a hook engaging the other flange and 
at the other end provided with screw threads, 
and a nut threaded on the screw threaded 
end of the bolt. 

7. In combination in a tunnel form hav 
ing an arch, a pair of spaced ribs, a series 
of removable lagging plates extending from 

45 

50 

55 

60 

one rib to the other and supported at their 
ends thereby, and key lagging means for the 
arch comprising a series pf plates placed 
end to end and thus combined extending 
from one rib to the next, the said plates. 
being of a width sufficient to extend across 
the space remaining between the last two 
lagging plates. 

S. In combination in a tunnel form having 
an arch, a pair of spaced ribs, a series of re 
movable lagging plates extending from one 
rib to the other and supported at their ends 
thereby, and key lagging means for the 
arch comprising a plurality of sections 
placed end to end and together extending 
from one rib to the other, and partially Sup 
ported along their side edges from the ad 
jacent lagging plates. 

9. The combination with a pair of arched 
circumferential ribs, of a series of lagging 
plates extending from one rib to the other 
with their ends lying therebehind, and key 
lagging means at the upper portion of the 

ting their inner ends intermediate the ribs 
and stipported at their side edges from the 
adjacent lagging, plates. : 

10. The combination witi, a pair of arcised 73 
circumferential ribs, of a series of lagging 
plate extending from one rib to the other 
with their ends lying therebehind, and key 
lagging means at the upper portion of the 
arch and comprising a pair of sections abut- 75 
ting at their inner ends intermediate the 
ribs and supported at their side edges upon 
the adjacent lagging plates and at their 
outer ends upon the ribs. 

11. The combination with a pair of arched 89 
circumferential ribs, of a series of lagging 
plates extending from one rib to the other 
with their, ends lying therevehihd, and key 
lagging means at the upper portion of the 
arch comprising a plurality of sections, each 85 
of a length less than the distance between the 
ribs, placed end to end and thus combined 
extending from one rib to the other and Sup 
ported at their side edges from the adjacent 
lagging plates. 

12. The combination with a pair of arched 
circumferential ribs, of a series of lagging 
plates extending from one rib to the other 
with their ends lying therebehind; stiffening 
strips'secured along and projecting out, past 95 
the opposing edges of the top lagging plates, 
and closing means for the space between 
such top lagging plates comprising a plu 
rality - of abutting lagging sections extend 
ing between the ribs and supported at their 100 
side edges upon the stiffening strips. 

13. In combination in a knock-down form, 
a Supporting rib having a projecting flange, 
a lagging plate provided with a flange abut 

90 

ting the flange 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 fange 
of the supporting rib and at the other end 
provided with screw threads, and a nut lo 
threaded on the screw threaded end of the 
bolt. 

14. The combination with a pair of arched 
circumferential ribs, of a series of lagging 
plates extending from one plate to the other 115 
with their ends lying therebehind, and key 
lagging means at the upper portion of the 
arch comprising a plurality of sections, each 
of a length less than the distance between 
the ribs, placed end to end and thus com- 120 
bined extending from one rib to the other 
and having their end edges inclined toward 
each other and Supported from the adjacent 
lagging plates. 

15. In combination in a tannel form, a 125 
channel having inwardly projecting flanges, 
opposing lagging piates having their edges 
lying behind the channel and provided with 
perforated flanges abutting the flanges of the 
channel, and means for securing the per- 130 
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forated flanges to the fanges of the channel 
(2 prising bolts threaded at their outer 
dis extending through the perforated chan 

els and having hooked inner ends engaging 
the flanges of the chaniels, and nuts on the 
aid screw threaded ends of the bolts for 
is&mping the hooks to the chaniel flanges. 

| in testimony whereof I have hereunto 
signed iny name in the presence of the two 
Elbscribed witnesses. 

CHARLES D. CARTHUR. 
Witnesses: r 

FARVEY L. ECHINER, 
OHN W. WHITE, 

  

  


