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[57] ABSTRACT 

Apparatus for use in driving tunnels and having an ad 
vanceable shield formed‘ by a plurality of elongate 
members disposed side-by-side in contact with the 
wall of the tunnel. The members are supported by two 
frames interconnected through piston and cylinder 
units. Each elongate member has sets of apertures 
with guide members therein de?ning guide surfaces 
which selectively receive spring-loaded slidable pins 
carried by the frames and respectively allocated to the 
members. The pins carried by one frame each have 
inclined surfaces at its outer end which engage on in 
clined guide surfaces in each associated aperture to 
permit the pin to retract automatically upon relative 
movement between the frame and the member having 
the aperture in question along the axis of the tunnel. 
The pins carried by the other frame are each manually 
rotatable about its axis through 180° to bring an abut 
ment surface at its outer end into engagement with 
one of two opposite surfaces in an associated aperture 
extending parallel to the axis of the pin whereby the 
pin can selectively lock the frame to the member hav 
ing the aperture in one or the other direction along 
the axis of the tunnel. Those pins carried by the other 
frame also each have an inclined surface engaging on 
one of two converging inclined surfaces in the associ 
ated aperture so that the pin can be retracted auto 
matically when relative movement occurs between the 
frame and the member having theaperture in one di 
rection or the other. ' 

17 Claims, 5 Drawing Figures 
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APPARATUS FOR USE IN DRIVING~ TUNNELS‘ 

BACKGROUND TO THE INVENTION 
The present invention relates to an apparatus for use 

in driving tunnels or the like. 
it is known to utilize an advanceable driving shield or 

lining composed of a plurality of elongate members ar 
ranged side-by-side in contact with the tunnel wall dur 
ing the excavation of the tunnel. This shield serves'to 
support the wall of the tunnel and prevents collapse of 
the tunnel in the region adjacent the face or heading 
being worked by cutting means. Normally the members 
of the shield are selectively connected to a supporting 
frame which can be moved by shifting‘means to cause 
the shield to advance in the heading direction. 
Hitherto there has been a considerable amount of 

time-consuming manual labour involved in connecting 
the elongate members to the supporting frame and long 
delays and damage can result when a connection is in 
correctly released or made. 
A general object of this invention is to provide an im 

proved form of apparatus employing an advanceable 
shield. 

SUMMARY OF THE INVENTION 
According to the invention there is provided an appa 

ratus for use in driving tunnels or the like; said appara 
tus comprising ?rst and second frames, means for ef 
fecting relative displacement of the frames, a plurality 
of elongate members arranaged side-by-side to form a 
lining for the tunnel and locking devices on each of the 

- frames which are selectively automatically connectible 
with and disconnectible from the elongate members. In 
contrast to the prior art only a small amount of manual 
labour is required to connect the elongate members to 

' the second frame which serves to advance groups of 
members in a sequential manner. Moreover, if the de 
vices pertaining to the frame are incorrectly set there 
is no danger of damaging the structure. 

Preferably the frames have a shape conforming with 
the cross-section of the tunnel, e.g., circular. The dis 
placing means would normally be in the form of a plu 
rality of double—acting piston and cylinder units. Each 
elongate member would usually have sets of spaced 
apart apertures for receiving movable pins forming part 
of said locking devices, the pins being biased with 
springs to enter the associated apertures. One set of ap 
ertures of each member would be associated with the 
locking devices of one frame and another set of aper 
tures would be associated with the locking devices of 
the other frame. 

Preference is given to a construction wherein each of 
the pins of the locking devices provided on the ?rst 
frame is adapted to automatically retract from an asso 
ciated aperture upon relative movement between the 
?rst frame and the member having said aperture in ei 
ther direction along the axis of the tunnel. Each of the 
pins of the locking devices on the second frame can 
then be capable of being manually set into one of three 
operating positions whereat the pin is retracted from an 
associated aperture or is set to prevent relative move 
ment between the second frame and the member hav 
ing said aperture along the axis of the tunnel in either 
of two opposite directions. _ 
The ?rst frame may be of l-shaped cross-section with 

the pins of the locking devices thereof extending paral 
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2 
lel to the central web thereof and the second frame may 
be of hollow rectangular cross-section with the pins 
each being disposed in a guide bush extending between 
inner anad outer side walls of the second frame. 

in general, in order to force the pins out of their aper 
tures during the forward movement of the members in 
the direction of the heading the apertures are prefera 
bly lined with guide members with guide faces engage 
able with similar faces of the pins. It is advantageous to 
adopt two inclined guide faces extending in opposite 
directions to each other and inclined away from the di 
rection of advance. Both said inclined faces may have 
the same or different angles of inclination. 
More particularly, each pin of the locking devices 

provided on the ?rst frame preferably has an outer end 
facing the associated member with two inclined faces 
converging outwardly and each associated aperture in 
the associated member is provided with one or more 
guide members provided with inclined faces engage 
able with said faces of the pin. The pin may be biased 
with a stack of cup springs towards the associated elon 
gate member, and preferably a mechanism is provided 
for adjusting the force exerted on each pin by the asso 
ciated stack of cup springs. 

in the case of the pins of the locking devices provided 
on the second frame, preferably the pin is slidably and 
rotatably guided and has a shaped outer end with the 
face extending parallel to the longitudinal axis of the 
pin and another adjoining face inclined in relation to 
said one face, each associated aperture in the associ 
ated member being provided with one or more guide 
members with faces selectively engageable with said 
faces of the pin. Preferably each of said faces of the 
guide member or members is composed of two oppo 
site faces ‘extending parallel to the axis of the pin and 
each engageable with said one face of the outer end 
thereof and the two inclined faces inclined at equal an 
gles andlconverging towards the pin, each said inclined 
face being engageable with said another face of the 
outer end of the pin. The end of each pin remote from 
the shaped end thereof is loaded with a spring force and 
is provided with a lever for effecting rotary movement 
of the pin to select said operating positions, the pin 
being rotated through 180° to bring one face thereof 
into engagement with either of said opposite faces, and 
wherein the frame is provided with cams of semi 

V circular con?guration engageable with the lever inter 
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mediate the 180° offset positions of the lever to cause 
the pin to be retracted from an associated aperture in 
an associated member against said spring force. In both 
directions of movement the pins can then be automati 
cally moved against the spring pressure into their re 
leased position. 
The second frame is used to advance separate groups 

of members by selectively actuating the locking devices 
by hand by means of the levers to lock the desired 
members to the second frame. The form of locking de 
vice for the ?rst frame serves to secure the latter firmly 
against the members by friction in such a manner that 
the frame forms a positively fixed anchor or abutment 
for moving the second frame and members connected 
thereto. On the other hand, the forward movement of 
individual members or groups of members relative to 
the ?rst frame can be accomplished without releasing 
the corresponding pins by hand. When, after advancing 
all the members, the first frame must itself be brought 
up it is only necessary to operate the shifting units since 
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the pins of the locking devices thereof will be released 
automatically. The pins of the locking devices of the 
second frame which are not to lock with the associated 
member also slide along one of the inclined faces in the 
associated apertures to autmatically retract the pins. By 
turning any of these pins around its axis through l80° 
the direction of locking is reversed so that the second 
frame is either fixed to the members to be moved or 
?xed to said member in such a way that when the ?rst 
frame is drawn forward the second frame forms a posi 
tively anchored abutment. In both positions of each pin 
the pin will be automatically released in one direction 
so that under no normal circumstances can damage oc 

cur. ' 

The invention may be understood more readily and 
various other features of the invention may become 
more apparent from consideration of the following de 
scription. 

BRIEF DESCRIPTION OF DRAWINGS 

An embodiment of the invention will now be de 
scribed, by way of example only, with reference to the 
accompanying drawings, wherein: 
FIG. 1 is a diagrammatic sectional side view of appa 

ratus made in accordance with the invention; 
FIG. 2 is an enlarged, part sectional side view of part 

of the apparatus showing particularly the locking de 
vices of the frames; 
FIG. 3 is an enlarged part sectional side view of one 

form of locking device used in the apparatus; 
FIG. 4 is an enlarged part sectional side view of an 

other form oflocking device used in the apparatus; and 
FIG. 5 is a plan view partly in section, of a further 

part of the apparatus showing in particular two of. the 
locking devices depicted in FIG. 4. 

DESCRIPTION OF PREFERRED EMBODIMENT 
Referring initially to FIG. 1, the apparatus is depicted 

during use in the construction of a tunnel or adit of cir 
cular cross-section. The apparatus is located adjacent 
the heading or working face 10 and is composed of a 
plurality of elongate members or planks 11 arranged 
side-by-side to form a shield or lining for the tunnel 
wall. In known manner this lining formed by the planks 
11 is advanceable towards the face 10 and to this end 
each plank 11 is slidably guided for longitudinal move 
ment. The planks 11 are made from metal and each 
plank 11 has a knife-edge 17 at its leading end adjacent 
the face 10. The planks 11 are supported on two spaced 
apart frames 12 and 13. Each frame is of circular con 
figuration to match the tunnel although other configu-_ 
rations e.g., portal shapes are possible. The frames 12 
and 13 are interconnected by means of double acting 
piston and cylinder units 14 arranged symmetrically 
around the circumference of the frames. Each unit 14 
has a piston rod 15 pivotably connected via a joint 16 
to the frame 13. Each plank 1 has sets of two apertures 
18, 19 for receiving locking devices of the frame 12 and 
the frame 13 respectively. 
Each set of apertures is in this example composed of 

three apertures 18 and three apertures 19 spaced apart 
longitudinally on the plank II by a distance corre 
sponding to the stroke of the units 14. The construction 
and operation of the locking devices will be described 
in more detail hereinafter. At this stage it may be con 
venient to describe the operation of the apparatus in 
general terms. 
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4 
Normally the face 10 is cut away by a cutting head 

not shown in the drawing and not forming any part of 
the present invention. From time to time the apparatus 
is moved up by operation of the units 14. The units 14 
are double acting and the frames 12, I3 can move in 
the direction of arrow A or B of FIG. 1. In general, the 
units 14 are used to displace one frame relative to the 
other frame, and the stationary frame 12 is clamped or 
locked to some of the planks 11 by the locking devices 
thereof so as to act as an abutment for the units 14 and 
the frame 13 which moves. More particularly, two or 
three of the planks 11 are locked to the frame 13 with 
the locking devices thereof and the remainder of the 
planks 11 are secured to the stationary support frame 
12, again with the locking devices thereof. The units 14 
are then operated to move the advancing frame 13 in 
the direction of arrow A. The locking devices of the 
frame 13 are now released from the advanced planks 
11 and the units 14 are operated to move the frame 13 
back in the direction of arrow B. Two or three more 
planks 11 are now secured to the frame 13 with the aid 
of the locking devices and the frame 13 is again ad 
vanced to draw these planks 11 up. This sequence is re 
peated a number of times until all the planks 11 are ad 
vanced. Then the planks 11 are all secured to the frame 
13, the frame 12 is released from the planks l1 and the 
units 14 are operated to advance the frame 12. The 
complete sequence starting with the advance of two or 
three planks 11 with the frame 13 can then recom 
mence at the appropriate time. 

It will be appreciated that the locking devices associ 
ated with the frames 12, 13 have to be capable of being 
selectively locked to or released from the planks 11. 
The locking devices of the frame 12 are somewhat dif 
ferent from the locking devices of the frame 13. 

FIG. 3 depicts one of the locking devices of the frame 
12. As shown in FIG. 3 the frame 12 consists essentially 
of a one-piece structure of I-shaped cross-section. A 
locking device is provided on the frame 12 for each of 
the planks 11, the locking device being engageable with 
any one of the apertures 18 in the associated plank 11. 
Each locking device has a slidable pin 20 extending 
parallel to the central web of the frame 12 and having 
an outer end formed with converging faces 21 extend 
ing at 45° to the axis of the pin 20. The pin 20 is slidably 
guided by blocks 22 welded within the frame 12 to 
project outwardly through an aperture in the outer side 
wall of the frame 12. The pin 20 is partly hollow and 
receives a bolt 26. The inner end of the pin 20 has a 
head 23 which forms a seat for a stack of cup springs 
24 which are seated at the other end on a shaped disc 
25 located in an aperture in the inner side wall of the 
frame 12. The bolt 26 extends through the springs 24 
and the disc 25 and is in screw-threaded engagement 
with the disc 25. A lock nut 28 is threaded on the bolt 
26 and is engageable on the outer face of the inner side 
wall of the frame 12. By releasing the nut 28 and rotat 
ing the head 27 of the bolt 26, the disc 25 can be dis 
placed to vary the biasing force applied by the springs 
24 on the pin 20. 
The apertures 18 in the associated plank 11 are each 

lined with guide members 29, 30. These members 29, 
30 have faces 29’, 31 which converge at the longitudi 
nal axis of the pin 20. The angles of inclination of the 
faces 29’, 31 are dissimilar with the angle of inclination 
of the faces 29' being smaller than the angle of inclina 
tion of the face 31. The angle of inclination of the face 
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29’ is preferably about l5°-25° whereas the angle of in 
clination of the face 31 is preferably 45° to match the 
inclination of the surface 21 of the pin 20. The frame 
12 can thus be advanced in the direction of arrow A 
without the planks 11 since the pins 20 of the locking 
devices of the frame 12 will slide smoothly over the as 
sociated faces 29’ so that the pins 20 are retracted. If 
any of the planks 11 is attached to the frame 13 as de 
scribed hereinafter, for positive movement therewith 
the associated face 31 will slide over the surface 21 of 
the pin 20 and force the pin 20 to retract. Otherwise 
the planks 11 are ?rmly held against displacement in 
the direction of arrow A by the engagement between 
the faces 31, 21 and the engagement of the planks 11 
with the tunnel wall. 
The spring-loaded pins 20 of the frame 12 are not op 

erated manually but the friction and locking forces of 
the pins 20 can be easily and accurately varied by the 
adjustment screws 26. It can be seen that the lined ap 
ertures 18 in planks 11 associated with the pins 20 in 
the frame 12 serve to increase the frictional resistance 
between the frame 12 and the planks 11. The forces 
needed vto release the pins 20 is different in both direc 
tions in view of the different inclinations of the faces 
29', 31. The frame 12 constitutes an anchored abut 
ment during the advance of the frame 13. On the other 
hand, the frame 12 can be moved in the direction of 
arrow A without causing movement of the frame 13 by 
reaction forces. 
FIGS. 4 and 5 depict the form of locking devices pro 

vided on the frame 13. As shown in FIG. 4, the frame 
13 is of rectangular hollow cross-section and is com 
posed of plates welded together. Guide bushes 35 are 
welded into the frame to extend between the outer and 
inner faces thereof. The locking device for each plank 
11 is composed of a slidable pin 36 disposed within an 
associated one of the bushes 35. The outer end of the 
pin 36 has a shaped portion forming a face 37 extend 
ing parallel to the longitudinal axis of the pin 36 and an 
inclined face 38. Each aperture 19in each plank 11 has 
guide members 39, 40, 41 welded therein. The guide 
member 39 has two inclined faces 42, 43 converging 
towards the associated pin 36 and inclined at the same 
angle. The inclined face 38 of the pin 36 can engage ei 
ther of these faces 42, 43 and provision is made to ro 
tate the pin 36. To this end each pin has a lever 44 con 
nected to the end thereof remote from the shaped end. 
The members 40, 41 have end faces 55 either of which 
is engageable with the face 37 of the pin 36. As shown 
in FIG. 5, each adjacent pair of pins 36 is intercon 
nected by means of a spring 45. The spring 45 is a spiral 
spring carried on a rod 46 and having arms 47 which 
are located in grooves 48 in the ends of the pins 36 con 
nected to the lever 44. The spring 45 serves to bias the 
pins 36 into the apertures 19 of the associated planks 
11. The inner wall of the frame 13 has earns 49 thereon 
of semi-circular shape. These cams 49 each serves to 
engage the associated lever 44, as the latter is swung in 
the direction of arrow S (FIG. 5) to rotate the pin 36 
connected thereto, to cause the pin 36 to withdraw 
from the hole 19 and to retract into the frame 13. Thus, 
if the lever 44 is only swung through 90° from the posi 
tion depicted in FIG. 5 it rests on the crown of the asso 
ciated cam 49 to maintain the associated pin 36 in the 
retracted position. The lever 44 can however be swung 
through 180° from the position shown in FIG. 5 to re 
verse the position of the faces 37, 42 of the pins 36. In 
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6 
contrast to the pins 20 the pins 36 are operated manu 
ally. The pins 36 can be lifted out of the apertures 19 
by placing the levers 44 on the crown of the cams 49 
to release the locking effect of the pins 36 in both di 
rections or the pins 36 can be brought into either of two 
operating positions with the faces 36 engaging the faces 
55 of either of the members 40, 41. In normal opera 
tion an operator only operates the pins 36 since the 
pins 20 can be automatically released in both directions 
of movement. The operation of the locking devices as 
sociated with the frames 12, 13 will now be described 
in the context of the overall operation of the apparatus 
with reference to FIG. 2. 

FIG. 2 depicts the condition when the frame 12 is 
locked to the individual planks 11 by the pins 20 engag 
ing in the apertures 18. Two or three planks 11 are now 
to be advanaced simultaneously in the direction of 
arrow A. To achieve this, the levers 44 pertaining to 
these planks 11 are turned into the position shown in 
FIG. 2 where the pins 36 are forced by the springs 45 
into the associated apertures 19. The pins 36 thereby 
have their faces 37 engaging on the faces 55 of the 
members 40, and their faces 38 engaging on the faces 
42 of the members 39. These planks 11 can now be ad 
vanced with the frame 13 by operating the units 14. In 
the case of the other remaining planks 11 the pins 36 
are in the position in which the faces 38 engage .on the 
faces 43 of the members 39. When the frame 13 ad 
vances the pins 36 associated with the planks 11 which 
are to remain stationary are automatically lifted out of 
their respective apertures 19 as the faces 38 slide along 
the faces 43. Also, as the planks l1 moved with the 
frame 13 advance the pins 20 of the frame 12 are 
forced out of their apertures 18 by_the engagement of 
the faces 21, 31 and hence these planks 11 are moved 
forward while the remaining planks 11 and the frame 
12 are stationary. When the planks 11 secured in the 
described manner to the frame 13 have completed their 
advance the pins 20 of the frame 12 automatically 
enter the next apertures 18 in the set of apertures 18 
in the planks 11 which were advanced. Also the pins 36 
of the frame 13 which were retracted also enter the as 
sociated apertures 19 of the advanced planks 11. 
The frame 13 is now moved back in the direction of 

arrow B after the pins 36 which block the movement of 
the frame 13 in the direction of arrow B with their faces 
37 resting on the faces 55 of the members 41, are 
turned through 180° into the position shown in FIG. 2. 
During the movement of the frame 13 the pins 36 are 
forced out of their apertures 19 against the forces of 
the springs 45 by the engagement of the faces 38, 42. 
When the frame 13 reaches its rear position the pins 36 
again enter the relevant apertures 19. Another group of 
planks 11 can now be advanced in the described man 
ner. The whole cycle is repeated until all planks 11 are 
advanced. 

It is now necessary to move the frame 12 in the direc 
tion of arrow A by means of the units 14. During the 
displacement of the frame 12 the frame 13 acts as the 
abutment. The pins 36 are initially turned through 180° 
in such a manner that the faces 37 rest on the faces 55 
of the members 41. The frame 13 and the planks 11 are 
thereby locked against any movement in direction of 
arrow B. Since the planks 11 remain in frictional en 
gagement with the wall of the tunnel no movement of 
planks 11 nor of the frame 13 is possible in direction 
of arrow A. FIG. 2 jointly with FIGS. 3 and 4 show that 
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when the frame 12 is moved in direction of arrow A the 
tapered ends of the pins 20 are gently pressed out of the 
apertures 19 by the faces 29' of the blocks 29. 
When the frame 12 is moved forward in the de 

scribed manner the pins 20 engage in the appropriate 
apertures 18 of the planks 11. The next advancing 
cycle can then take place as described above. 
The above-described operating roles of the frames 

12, 13 can be reversed with the frame 12 serving to ad 
vance the planks 11. The planks 11 can cover the 
whole excavated cross-section as shown or only part of 
the excavated pro?le, e.g. the planks 11 may extend 
over the roof and sidewalls of the working only. 

i claim: 
1. In an apparatus for use in driving tunnels or the 

like, the apparatus including two parallel, spaced-apart, 
substantially circular frames conforming to the general 
shape of the tunnel interior, a plurality of piston 
cylinder units attached between the two frames for ef 
fecting relative displacement, and a plurality of elon 
gated plank members arranged side by side around the 
outer peripheries of the frames to form a lining for the 
tunnel, the improvement therein comprising locking 
means for selectively locking and unlocking the elon 
gated plank members to the frames to permit selected 
plank members to be moved forward lengthwise of the 
tunnel, said locking means comprising: 

a. the second of the two frames having a plurality of 
second locking pins mounted thereon, said second 
locking pins being independently movable radially; 
and 

b. the elongated plank members each having a plural 
ity of longitudinally spaced apart second locking 
pin receiving apertures formed on the interior 
plank surface, said second locking pins being selec 
tively extended into said second apertures to per 
mit selected plank members to be moved forwardly 
by said second frame, said second locking pins 
being retracted out of said second apertures to per 
mit said second frame to be moved rearwardly 
without moving the plank members. 

2. An apparatus according to claim 1, wherein the 
?rst of the two frames has a plurality of ?rst locking 
pins mounted thereon, said first locking pins being 
movable radially, said ?rst locking pins being dissimilar 
in form from said second locking pins on said second 
frame. 

3. An apparatus according to claim 2, wherein said 
movable first locking pins are spring-biased toward said 
plank member ?rst apertures. 

4. An apparatus according to claim 2, wherein the 
?rst of the two frames has a plurality of first locking 
pins being movable radially, and wherein the elongated 
plank members each has a plurality of longitudinally 
spaced apart ?rst locking apertures formed on the inte 
rior plank surface, said first locking pins being ex 
tended into said ?rst apertures to lock the plank mem 
bers in place. 

5. An apparatus according to claim 4, wherein said 
?rst apertures have guide surfaces engageable by said 
?rst pins, said guide surfaces camming said first pins 
out of said ?rst apertures as the plank member is 
moved in either direction lengthwise of the tunnel. 

6. An apparatus according to claim 1, wherein said 
second locking pins are manually settable into three 
different operating positions, the ?rst position provid 
ing that said second locking pin is retracted entirely 
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8 
from said second aperture, the second position provid 
ing that said second locking pin is inserted into said sec 
ond aperture and locks the associated plank member 
against movement in one direction relative to the sec 
ond frame, the third position providing that said second 
locking pin is inserted into said second aperture and 
locks the associated plank member against movement 
in the other direction relative to the second frame. 

7. An apparatus according to claim 5, wherein said 
?rst aperture guide surfaces are inclined with respect 
to the tunnel axis, and said ?rst locking pin has end sur 
faces which are inclined for camming engagement with 
said ?rst aperture guide surfaces. 

8. An apparatus according to claim 7, wherein said 
?rst aperture guide surfaces include a forward surface 
portion and a rearward surface portion, said forward 
portion being inclined less than said rearward portion 
relative to the tunnel axis, and said rearward portion 
being inclined at substantially the same angle as that of 
said ?rst locking pin end surfaces. 

9. An apparatus according to claim 8, wherein said 
forward surface portion is inclined within the range of 
15° to 25° relative to the tunnel axis, and said rearward 
surface is inclined approximately 45° relative to the 
tunnel axis. 

10. An apparatus according to claim 3, wherein said 
?rst locking pins are spring-biased toward said first 
locking apertures by means of a stack of cup springs, 
and adjustable means are provided for modifying the 
amount of force exerted by said stack of cup springs on 
said first locking pins. 

11. An apparatus according to claim 1, wherein the 
?rst substantially circular frame has an I-shaped cross 
section, the axis of said ?rst locking pins being parallel 
to the central web of said l-shaped cross-section. 

12. An apparatus according to claim 1, wherein the 
second frame is provided with a plurality of guide 
bushes, said second locking pins being slidably and ro 
tatably guided within said guide bushes, each said sec 
ond locking pin having a free outer end, said outer end 
having one face extending parallel to the axis of said 
second locking pin, said outer end having another ad 
joining face inclined with relation to said one face, and 
the plank member second locking pin receiving aper 
tures having guide faces selectively engageable with 
said locking pin faces. 

13. An apparatus according to claim 12, wherein said 
guide faces of each said second aperture each include 
two spacedapart faces extending parallel to the axis of 
said second locking pin, said two parallel aperture 
guide faces being engageable with said second locking 
pin parallel faace, said guide faces of each said second 
aperture each further including two adjoining inclined 
faces which converge together towards said second 
locking pin, said two inclined aperture guide faces 
being engageable with said second locking pin inclined 
face. 

14. An apparatus according to claim 6, wherein the 
second frame is provided with a plurality of guide 
bushes, said second locking pins being slidably and ro 
tatably guided within said guide bushes, each said sec 
ond locking pin having a free outer end, said outer end 
having one face extending parallel to the axis of said 
second locking pin, said outer end having another ad 
joining face inclined with relation to said one face, and 
the plank member second locking pin receiving aper 
tures having guide faces selectively engageable with 
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said locking pin faces, each of said guide faces of each 
said second aperture each including two spaced-apart 
faces extending parallel to the axis of said second lock 
ing pin, said two parallel aperture guide faces being en 
gageable with said second locking pin parallel face, said 
guide faces of each said second aperture each further 
including two adjoining inclined faces which converge 
together towards said second locking pin, said two in 
clined aperture guide faces being engageable with said 
second locking pin inclined face. 

15. An apparatus according to claim 14, wherein 
each said second locking pin has an inner end, said 
inner end being provided with a lever for rotating said 
locking pin into different operating positions, said lock 
ing pin being rotated 180° to bring said locking pin par 
allel face from engagement with one said aperture par 
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10 
allel face into engagement with the other said aperture 
parallel face, the second frame further having semi 
circular cams engageable by said levers intermediate 
the 0° and 180° positions of said levers, said cams caus 
ing said locking pins to be retracted from their associ 
ated said apertures. 

16. An apparatus according to claim 15, wherein the 
second frame has a plurality of common springs 
mounted thereon, each said spring engaging the lock 
ing pin inner ends of two adjacent locking pins. 

17. An apparatus according to claim 12, wherein the 
second substantially circular frame has a hollow rectan 
gular cross-section, said guide bushes extending be 
tween the inner and outer walls of the second frame. 

* * * * * 


