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Sheathing

BACKGROUND OF THE INVENTION

This invention relates to a coup1iﬁg method and a
coupling block used in the timbering for a sheathing which is
built to prevent collapse of earth and sand around an excavation
dug using the open-cut method.

The object of the invention is to provide a coupling
method and a coupling block which dispense with bolts for
connecting shores, wales and angle braces that constitute the
timbering for sheathing, or iore-specificaIIy to provide a
coupling method and a coupling block that make use the action of
wedges. |

When the ground is cut into deepy for setting the bases
of a building or for a basement, sheathing is employed to prevent
collapse of the earth and sand around the excavation. Timbering
for sheathing, as shown in Fig.11, comprises. sheathing walls (a),
wales (b) that support the walls from the inside, angle braces
(c) and shores (d). In constructing timbering for sheathing, the
coupling between wales (b), angle braces (c), and shores (¢) is
indispensable.

The types of coupling.used in timbering for sheathing are
as follows: | .

(1) Coupling between shores (See "e" of Fig.11)
(2) Coupling between wales (See "f" of Fig.11)

(3) Coupling between a shore and an angle brace.(See "g" of
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ébhlapse of the earth and sand around the excavation. Tinbering for _
sheat hi ng, as shown in Fig.11l, conprises sheathing walls (a), wales (b)

that support the walls fromthe inside, angle braces (c) and shores (d): In

constructi-ng ‘ti mbering for sheathing, the coupling between wales (b), angle
braces (c), and shores (c) is indispensable. The types of coupling used in
tinbering for sheathing are as follows: (1) Caupling between shores (See
"e" of Fig.1l1l) (2) Coupling between wales (See "f" of Fig.11l) (3) Coupling
bet ween a shore and an angl e brace (See "g" of 2 Fig. 11)

Fig.11)
(4) Coupling between a shore and a wale (See "h" of Fig.11)
(5) Coupling between an angle brace and a wale (See "i" of
Fig.11)

Usually when the method described in "i" mentioned above
is used, that is, the coupling between shores (H-shaped steel),
it is effected by fastening steel plates welded at the end
surfaces of said shores wifh bolts and nuts and further by
fastening with nuts and bolts a cover plate applied to the
flanges of the H-shaped steel. The coupling (2) of wales are
carried out in a similar way since H-shaped steel is also used as
wales.

The boupling (3) between a shore and an angle piece
mentioned above, is carried out using an angle receiver piece and
fastening it with nuts and bolts. The coupling (5) between an
angle brace and a wale is effected in a manner simitar to (3)
described above.

The coupling (4) between a shore and a wale is carried
out by attaching a seat piece on which the shore is rested and by
clamping the wale and shore with nuts and bolts.

In all of the coupling types (1)-(5) described above, the
method by which many bolts are used for clamping is adopted to
enhance reliability. This method, however, takes much labor and
time for coupling members that constitute the timbering; the
unfastening of the nuts and bolts for disassembling the
timbering after complietion of the ﬁork also takes almost the same

amount of labor and time as the construction. Moreover, this
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C4L.Coupling_betﬁeén a shore and a wal e (See "h" of Fig.11) (5) Coupling

between an angl e brace and a wal e (See "i" of Fig.11) Usually when the
nmet hod described in "i" nentioned above is usid,“that i's, the coupling
bet ween shores (H shaped steel), it is effected by fastening steel plates

wel ded at the end surfaces of said shores with bolts and nuts and further
by fastening with nuts and bolts a cover plate applied to the flanges of
the H shaped steel. The coupling (2) of wales are carried out in a simlar
way since H shaped steel is also used as wales. The coupling (3) between a
shore and an angl e piece nentioned above, is carried out using an angle
recei ver pi ec®tEndnfalebhs figihodiiinMohves eanthdiorswetaingoulRtery Q)

bet ween an angl brace, a a le i,s effected in a manner simlar to (3
descri bed ab58€$apeg stegp anJM%pen1ng bolt hé%es. (3)

SUMMARY OF THE INVENTION

The coupling block according to the present invention
consists of at least two sockets and wedgeé. Each socket is
provided with a gutter-shaped hollow portion formed by a bottom
plate and side walls to receive a member of timbering, and
longitudinally extending parallel grooves for a wedge formed in
said side walls. The two or more sockets are fixed together into
one piece. The wedge engages with the grooves on both edges and
is placed within.

As the ends of H-shabed steel beams used as wales, angle
braces and shores are fitted into the hollows of the sockets of
the coupling blocks according to the present invention, and the
wedges are forced ihto the grooves for wedges, the H-shaped steel
beams are strongly forced against the bottom plates of the socket
by the wedge action and fixed-there, achieving the coupling-
objective. By coupling two H-shaped steel beams using the
coupling block with the two séckets integrally fixed together,
the coupling of timbering members for sheathing can be achieved.
If, for example, a coupling block consists of two sockets fixed
together linearly back to back is used, two shores, or two wales,
or two angle braces can be coupled linearly. If, on the other
hand, a coupling block consists of two sockets that'are fixed
together at an angle, it can be used for coupling a shore and an
angle brace, and so on. If the bottom surface of the wedges is

flat, the height from the bottom surface of the sockets_to the



The coupling (4) between a shore and a wale is carried out by attaching a
"seat piece on which the shore is rested and by clanping the wal e and shore
with nuts and bolts. In all of the coupling types (1)-(5) described above, -
t he net hod by which many bolts are used for clanping is adopted to enhance
reliability. This method, however, takes nuch | abor and time for coupling
menbers that constitute the tinbering; the unfastening of. the nuts and
bolts for disassenbling the tinbering after conpletion of the work al so

t akes al nbst the sanme anmount of | abor and tinme as the construction.

Mor eover, this 3 nuts and bolts nethod involves costs for welding plates

on H-shaped steel and opening bolt holes.
lower edges of the grooves for wedges is reduced to less than the
height of the H-shaped steel; if the wedge bottom surface has a
convex portion, the height is further reduced by the height of
the convex portion.

Another coupling b]ock according to the present invention
comprises, besides a socket and a wedge, a clamp and wedges for
clamp. The clamp has a gutter wherein the flange of the H-shaped
steel is fitted. On both of the side walls of said gutter
grooves are formed for the wedges. The clamp is fixed to the
socket to form an integral piece. Each of the wedges for the
clamp preferably has a U-shaped base slidable on a flange of
H-shaped steel fitted into it, anq a wedge portion extending from
the base. The wedge portion is forced into the grooves for the
wedge and exerts a wedge action.

In the case of this coupling block, therefore, since the
block is mounted on an H-shaped steel beam used as a wale in such
a manner that the flange of said H-shaped steel beam tightly
contacts the bottom surface of the gutter of the coupling block
and the wedge portions of the wedges for the clamp are forced
into the grooves for the wedges with the edges of the flanges of
the H-shaped steel beam fitted in the U-shaped grooves, then by a
wedge action the clamp and the integral socket are firmly fixed
to the H-shaped steel beam at a predetermined position. Then one
end of a éhore, for example, is attached to the socket. Also in
this type of coupling block, if the bottom surface 6f the wedges
is flat, the distance from the bottom surface of'the clamp to the
lower edges of the grooves for the wedges is slightly less than

the thickness of the flanges of H-shaped steel; if the bottom



SUMVARY CF THE | NVENTI'ON The coupling bl ock according to the present

i nvention consists of at. |east two sockets and wedges.: Each socket is
provided with a gutter-shaped hol | ow portion fornmed by a bottom plate and
side walls to receive a nenber of tinbering,sand |ongitudinally extending
paral |l el grooves for a wedge forned in said side walls. The two or nore
sockets are fixed together into one piece. The wedge engages with the
grooves on both edges and is placed within. As the ends of H shaped st eel
beans used as wal es, angle braces and shores are fitted into the hollows of
t he sockets of the coupling blocks according to the present invention, and

the wedges aggr faeC®¢ kREOWS sgrr&%\/%scfaﬁbewew#ﬁ d hend ah@@sﬂcﬁtse 1%3”5

are strongly forced agai nst the bottom plates of t € socket
action and fiwetherheeducadhbevitig Hdigheoup! tRE é&hﬁéﬁ'd69t1BM.COU§ih@9tHWK)

H shaped steel beans using the
coupling block, a wale and a shore or a wale and an angle brace
can be effected.

As seen from the above, according to the present
invention, all the fastening work of bolts and nuts for coupling
a pair of shores, wales, a shore and an angle brace, or a wale
and an angle brace, which constftute the timbering for sheathing
becomes unnecessary, greatly simplifying the coupling work,

' enhancing efficiency and reducing the construction time.
Further, the work of welding plates on the ends of the H-shaped
steel beams and opening bolt holes are also dispensed with,
reducing the costs of preparation.

The objectives and effects of the present invention will
be apparent from the'ensuing description of its embodiments

together with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a diagonal view showing a coupling block which
is the first embodiment of the present invention in a
disassembled condition before use;

Fig.2 is diagonal view showing a pair of wales and a pair
of shores each coupled together with the coupling block;

Fig.3 is a front view of the socket portion of the
coupling block; |

Fig.4 A-C show the process of coupling the H-shaped steel
beams, in steps from start to completion;

Fig.5 is a diagonal view of another coupling block which



coupling block with the two sockets integrally fixed together, thé coupling
of tinbering nenbers for sheathing can be achieved. I1f, for exanple, -a
coupling bl ock consists of two sockets fixed together linearly back to back
I s used, two-shores, or two wales, or two angte braces can be coupl ed
linearly. If, on the other hand, a coupling block consists of two sockets
that are fixed together at an angle, it can be used for coupling a shore
and an angle brace, and so on. If the bottom surface of the wedges is flat,
the height fromthe bottom surface of the sockets to the 4 | ower edges
of the grooves f duced to less than,the, hei

H shaped steel® €$e¥$§§aﬁ§dé§bé§fT%%ﬁéiﬂf%ﬁ?e‘ﬁﬁgnﬁ‘%%nv%xa ﬁﬁ%géé%gﬁﬁg
hei ght is fur&Qﬁﬁi{ﬁﬂP%ﬁﬂo?X Egg;height of

Fig.6 is a diagonal view showing a shore and an angle
brace coupled with the coupling block;

Fig.7 is a diagonal view of fufther coupling blocks which
are the third and fourth embodiments of the present invention in
a disassembled condition before use;

Fig.8 is a diagonal view of the coupling block of the
third embodiment shown in relation to an H-shaped steel beam;

Fig.9 A-C show in steps a process of mounting the
coupling block on an H-shaped steel beam at a predetermined
position;

Fig.10 is a diagonal view of an angle brace and a wale
coupled at a corner of a timbering with a coupling block which is
the fifth embodiment of the present invention; and,

Fig.11 is an diagonal view illustrating a construction of

a timbering for sheathing.

EMBODIMENT

In the following, embodiments of the present invent}on
will be described.

Fig.1 shows a coupling block 20 that is the first
embodiment of the present invention in a state just before use,
and Fig.2 shows shores 10, angle braces 11 and wales 12 all made
of H-shaped steel that constitute a timbering in a.coupled
position with the coupling blocks 20. The coupling block 20
comprises a body 26 and wedges 42. The body 26 consists of a

pair of sockets 32,32 which are made from cast steel by casting



the convex portion. Another coupl i ng: bl ock accordi ng- to the- present

i nvent’i an conprises, besides a socket and a wedge, .a clanp and medgeS"Tor
clanp. The clanp has a gutter wherein the flﬁnge of the H shaped steel is
fitted. On both of the side walls of said gutter grooves are fornmed for the
wedges. The clanp is fixed to the socket to forman integral piece. Each of
the wedges for the clanp preferably has a U shaped base slidable on a

fl ange of H shaped steel fitted into it, and a wedge portion extending from

t he base. The wedge portion is forced into the grooves for the wedge and
exerts a med e .acti
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of the wedggycketst b@,sba.-m HrdilleCWith gutter-shaped hollows 34 into
each of which an end of an H-shaped steel beam is inserted. The
numeral 36 in the drawing designates the bottom surface of said
hollow 34, while 38 designates the side surfaces. 1In the upper
portions of the side surfaces a pair of grooves 40 for the are
formed axially in symmetric opposite positions. The lower side
of each groove 40 is parallel with said bottom surface, whereas
the upper side has an upward slope toward the entrance of the
hollow 34.

The wedge 42 consists of a base 46 and a one-side-tapered
plate tapered on one side 44. On either side of the base 46 a
U-shaped cut 48 is provided that receives a corresponding side
wall of the socket, and on the center line of the wedge a bolt 50
is vertically provided a bolt 50 for preventing the loosening of
the wedge. As shown in Fig.3 and 4A, when the bottom surface of
the wedge 42 is flat, the height h-1 from the bottom surface 38
of the hollow 34 to the lower side 40a of the groove 40 is :
slightly lower than the height h-2 of the H-shaped steel beam 10.
If the H-shaped steel beams 10 used as shores are coupled

with the coupling block 20, the H-shaped steel beams 10 are
placed in front of the hollows 34 axially opposing each other as
shown in Fig.4 A-C. The body 26 of the coupling block 20 is
applied to the H-shaped steel beam 10 from below, ehe front end
of the H-shaped steel beam 10 is lead into the hollow 34, and the
lower flanges 10a of the H-shaped steel beam 10 are forced

against the bottom surfaces 36 (Fig.48). Then, the both edges of



|nto t he grooves for the wedges with the edges of the flanges of the

H shaped steel beamfitted in the U shaped grooves, then by a wedge action -

the clanp and the integral socket are firmy_fixed to the H shaped st eel
beam at a_.predeterm ned position. Then one efld of a shore, for exanple, is
attached to the socket. Also in this type of coupling block, if the bottom
surface of the wedges is flat, the distance fromthe bottom surface of the
clanp to the | ower edges of the grooves for the wedges is slightly |ess
than the thickness of the flanges of H shaped steel; if the bottom

surface of the wedges has a convex portion, the dlstance wi || be further

reduced by tﬁBehE?‘Eﬁﬁe%fp]laﬁ& &bniex grmt |W99Ué?ngr?hf%r%%%p1'?% Hock, a
wal e and a spore of & ' +Al%WE0.8"NEd & HGCC 282"t RE SE1E€HEFYs fastened to

fix the wedge 42 after both walls of the socket are received in
the cuts 48,48 to prevent the widening of the entrance opening of
the hollow 34. 1In this way, the H-shaped steel beam 10 and the
body 26 are coupled and thus the two H-shaped steel beams 10,10
can be linearly coupled together with the coupling block 20. The
arrow X in Fig.2 designates the coupling of a pair of shores 10,
and similarly, the arrows Y and Z designate the couplings for a
pair of wales 11 and a pair of angle braces 12, respectively.

The disassembling and removal of a timbering for
sheathing can be easily carried out in the reverse order
beginning with the loosening of the bolts 50, and the removal of

the wedges 42.

THE SECOND EMBODIMENT

Next, Fig.5 shows another coupling block 22 which is the
second embodiment of the preéent invention, and Fig.6 shows an
example of the coupling of a shore 10 and an angle brace 11 With
the coupling block 22. The coupling block 22 of this embodiment
also consists of a body 28 and wedges 42. The body 28 is made
from, for example, cast steel formed by casting and is an
integral piece consisting of two sockets 32,32 attached together
back to back as in the first embodiment and two side sockets 32°,
32' which are diagonally attached. In the same waf as in the
first embodiment, in the upper portion of each of the sockets 32,
32’ a pair of axially extending grooves 40 are provided for the

wedge symmetrically opposing each other. The structure of the



As §een frdn1the abovef'according‘to the_present-inventibh,'aII the
fasteni ng work: of ‘bolts .and nuts for .coupling a pair- of shores, wales, a
shore and an angle brace, or a wal e and an.-angle brace, which constitute
the tinbering for sheathing becones unnecessa?y, greatly sinplifying the
coupling work, enhancing efficiency and reducing the construction tine.
Further, the work of welding plates on the ends of the H shaped steel beans
and opening bolt holes are also dispensed with, reducirng the costs of
preparation. The objectives and effects of the present invention will be
apparent fromthe ensuing description of its enbodi nents together with the
attached dr awedge. 4BRi BFaDESCRidPHanle @8 Thikt DRAWHIGS ifisg. émbedamelntagorrilg .6
vi ew showi ng a coupling block which is the first enmbodi nent of the present
i nvention i n SAowssasseupled eumtiitiopnwhereie asair of shores 10 are coupled
with the two sockets 32,32 attached together back to back'and an
angle brace 11 is coupled to the side socket 32f. The coupling
between the H-shaped steel beams 10,11 and the sockets 32,32’°,
respectively, is carried out in the same procedure as described
for the first embodiment. The numeral 52 in Fig.6 designates a
metal piece packed to the far end of the holiow for adjusting the

length of a shore.

THE THIRD EMBODIMENT

Fig.7 shows a coupling block 24 that couples a wale 12
and a shore 10 and'a coupling.block 25 that couples a walie 12 and
an angle brace 11. The coupling block 24 that couples the wale
12 and the shore 10 and the coupling block 25 that couples the
wale 12 and an angle brace 11 have almost the same structures and
only differ in that while the socket 32 and the clamp 52
constituting the body 36 of the coupling block 24 are attached at
a right angle to each other since the wale 12 and the shore:10
are orthogonal, the socket 32 and the clamp 54 constituting the
body 28 are attached together at an anglie of about 45 degrees
since an angle brace usually forms the angle of about 45 degrees
with a wale 12. In the following, therefore, the coupling block
24 will be mainly described. The coupling block 24 is comprised
of the body 30, a wedge 42 and four wedges 64 for a'clamp. The
body 30 consists of the socket 32 having the same structure as
described with the first embodiment and the clamp 54 that is to

be mounted on a wale 12, attached together back to back into an



Fig.2 is diagonal view showing a.pair of wales and a pair of shores each
coupl ed. together with the coupling block; Fig.3 is a front view of the
socket ‘portion of the:coupling block; Fig.4 A C show the process of L
coupling the. Hshaped steel beans, in steps omstart to conpletion; Fig.5
I's a diagonal view of another coupling block which 6 is the second

enbodi nent of the invention in a disassenbled condition before use; Fig.6

is a diagonal view show ng a shore and an angle brace coupled with the
coupling block; Fig.7 is a diagonal view of further coupling blocks which

integral piece. Thé clamp 54 has a gutter 56 that is of a shape
of a shallow channel and holds inside the inner flange of the
H-shaped steel beam 12 which is used as a wale. The bottom
surface 58 of said gutter 56 is perpendicular to the axis of the
socket 32. The width w-1 of the entrance opening of the gutter
56 is a little wider than the width w-2-of the H-shaped steel
beam 12 used as a wale (Fig.8). In both of the side walls 860,60
that define the gutter 56 for the H-shaped steel beam grooves
62,682 are provided for the wedge that oppose each other and
extend axially. Of the two side surfaces that define the groove
62, the surface 62a that is nearer to the bottom surface 58 is
formed parallel to the bottom surface 58, whereas the surface 62b
opposing the surface 62a extends from the midpoint of the groove
62 in the axial direction to both ends with an inclination to
broaden the groove 62 toward the ends. The distance d-1 between
the surface 62a and the bottom surface 58 is slightly reduced to
less than the thickness d-2 of the flange of the H-shaped steel
beam 12 (Fig.9A). The base 66 of the wedge for the clamp 64 has
a U-shaped section and is made by bending a steel strip. Thé
distance d-3 between the two sides of said base 66 is slightly
greater than the thickness d-2 of the flange of the H-shape steel
beam and the base can be slid along the flange of the H-shaped
beam. From the base 66 a wedge portion 88 extends in one
direction and on the base 66 a lock bolt 70 is provided
vertically to prevent loosening. The process and Qrocedure to
couple a shore 10 {(H-shaped steel beam) by fitting one end of the
shore in the hollow 34 formed in the socket 32 of this coupling

block 24 and by forcing the wedge 42 into engagement are the same
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are the third and fourth embodi nents of the present invention in a -~ . .

-di_ sassenbl ed condition before use; Fi'g.8 is a diagonal view of the coupti-ng——
bl ock of the third enbodi nent shown in relation to an H shaped steel beam
Fig.9 A-C.show in steps a process of nountingithe coupling block on an

H shaped steel beam at a predeterm ned position; Fig.10 is a diagonal view

of an angle brace and a wal e coupled at a corner of a tinbering with a

coupling block which is the fifth enbodi mrent of the present invention; and,
Fig.11 is an diagonal view illustrating a construction of a tinbering for
sheat hi ng. EMBODI MENT In the follow ng, enbodi ments of the present

i nvention wi PP bRegbkrst R tPPgSicgﬁgwﬁmQPQiﬂﬂﬂﬁsnQeﬁPébRe?Oa??%ﬂ-ié”Fhe

first procedure to mount the clamp 54 on the inner flange of a wale 12
and to fix it there is as illustrated in Fig.9 A-C. First, the
gutter 56 for the H-shaped steel beam is fitted on the inner
flange of the wale 12 at a predetermined position and in such a
manner that the inner flange contacts tightly with the bottom
surface 58. Then the wedge portion 68 is firmly forced into the
grooves 62 as the base 66 of the wedge 64 for the clamp is fitted
on the edge of the H-shaped steel beam 12, and is fixed in this
condition by fastening the lock bolt 70. Four of the wedges 64,
attached two by two on each of the upper and Tower edges of the
flange of the H-shaped steel beam 12, sandwich the clamp 54 from
both sides and are fixed with corresponding bolts 70. In this
manner, the body 30, including the clamp 54, is fixed very firmly
to the wale 12. After this, as the shore 10 is coupled to the
hollow 34 formed in the socket 32 of the body 30, the coupling of
the shore 10 and the wale 12 by means of the coupling block 24 is

effected. The coupling of a wale 12 and an angle brace 11 can be

effected by the same process.

THE FOURTH EMBODIMENT

Fig.10 shows two wales 12,12, that are arranged to extend
in grade separation, that is, one over the other, and an angle
brace 11, all coupled together in a corner with coupling blocks
26 of still another embodiment. The coupling block.zs of this
embodiment has substantially the same structure as the coupling
block 25 shown in Fig.7, the only differénce being that in the

coupling block 26, the clamp and the socket 32 are integrally



enbodi ment of the present invention in a state just before use, and Fig.?2
shows. shores 10, ‘angle braces 11 and wales 12 all nade of H-shaped steel
that constitute a tinbering in a coupled position with the coupling bl ocks
20. The coupling bl ock 20 conprises a body 261and wedges 42. The body 26
consists of a pair of sockets 32,32 which are nade from cast steel by
casting 7 or by welding netal pieces and are attached together back to
back into an integral piece with a partition wall 41 between. The two
sockets 32,32 are provided with gutter-shaped hollows 34 into each of which
an end of an H-shaped steel beamis inserted. The nuneral 36 in the draw ng

desi gnat es thgo%%ggee m fesgleﬁ 8 mahdh N 1AV aBdo iNkhe 3Pr AEIERALAS 16061

si de surfaces.
of the two wales 12,12. The process of coupling wherein the

. gutters for the H-shaped steel of the clamps 54 are fitted in
tight contact on the inner flanges of the wales 12,12, the four
wedges 64, two on either side, are forced into the grooves and
fixed there with lock bolts, and each end of the angle brace 11
is fitted in the socket 32 and fixed by %orcing the wedge 42 into
the grooves 40, as in the other embodiments.

The above is the description of the representative
embodiments, and it should be added here that the invention is
not restricted to the contents of the embodiments but includes
the applications and designs which those engineers skilled in the
art usually can make based on the technical thoughts of the

present invention.
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portitens of the side surfaces a pair of grooves 40 for the are forned

axially in symetric opposite positions. The-lower side of each groove 40
is parallel with said bottom surface, whereas t-he upper side has an upward
sl ope toward.the entrance of the hollow 34. The,yedge 42 consists of—a base
46 and a one-side-tapered plate tapered on one side 44. Onai '

the base 46 a U-shaped cut 48:is provided that receives a Jﬂ“ﬂa““’mguﬂ' Ill
side wall of the socket, and-on the center line of the wedge acbolt SS*
vertically provided a bolt 50 for preventing .the |oosening of the wedge. As
shown in Fig.3 and 4A, when the bottom surface of the wedge 42 is flat, the
hei ght h-1 fromWHaAd 38t CoALMERf E8e 38 of the hollow 34 to the | ower side
40a of the groove 40 is slightly |lower than the height h-2 of the H shaped
steel beam 10. 1% the A SRHPEENGtRAthagegtstinbestnn aembessedosr ehetipinad

with th ling bl 2 h h - 1
th the coupt é%A%r?%%ngobrgpgra ﬁwﬁ%ﬁda5%3$a1qgﬁgﬁﬂﬁgeagg attaching

integrally at least two sockets provided with hollows wherein
ends of a wale, a shore or an angle brace to be coupled are
fitted and wedges that are forced into grooves provided_axia11y
on the s%de surfaces defining said hollows of said sockets,
placing ends of a wale, a shore or an angle brace in said
hollows, and forcing said wedges into said grooves, thereby
coupling firmly said wale, shore or angle brace with said body

by wedge action.

2. A method to couple a wale and a shore or a wale and an
angle brace tﬁat cross each other at a right angle or diagonally
at an angle for a timbering for sheathing, comprising:
preparation of a metal body made by integrally attaching a clamp
having a gutter to be mounted on a flange of an H-shaped steel
and a socket provided with a gutter-shaped hollow wherein one end
of a shore or an angle brace is fitted, a wedge that is forced
into grooveé for a wedge formed axially in both side surfaces
defining said'ho1low, and wedges for clamping that are forced
into grooves for a wedge formed in both side surfaces defining
said gutter, mounting said gutter on a flange of an H-shaped
steel in tight contact, forcing said wedges for clamping into
said grooves for wedging of said gutter for H—shapeﬁ steel td fix
said dlamp firmly to said flange, fitting one end of said angle
brace in said hollow of said socket, and forcing said wedges {nto

said grooves for wedging of said socket for coupling.
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pl aced in front of ‘the hollows 34 axially opposing each other as shown in -
Fig.4 'A-C. The body 26 of the coupling block 20 i's applied to the H shaped
steel beam 10 from bel ow, the front end of the H-shaped steel beam 10 is
| ead into.the hollow 34, and the |ower flanges 10a of the H shaped steel

beam 10 are forced agai nst the bottom surfaces 36 (F| B Then bot h
edges of 8 the tapered plate 44 for each wedge 42. ﬂﬂt&ﬂm
grooves 40 for the wedge (Fig.4C), and the bolt 50 is t he

wedge 42 after both walls of the socket are received in t e cuts 48 48 to
prevent the widening of the entrance opening of the hollow 34. In this way,
the H shaped steel beam 10 and the body 26 are coupled and thus the two

H shaped sted8l beansA X@ubding method of timbering member sheathing as

claimed in Claim 1, characterized in that each of said wedges is
provided with a means to prevent widening of the entrance of said
hollow by receiving both side walls of said socket as said wedge
is forced into said grooves for wedge, and a means to prevent

loosening of said wedge by fixing condition thereof through

fastening of a lock bolt.

4. A coupling block for timbering members for sheathing,
comprising a body made by integrally attaching at least two
sockets in desired directions of coupling and wedges, each of
said sockets which are at least two in quantity being provided
with a hollow which has at least a bottom and two side surfaces
to receive a timbering member, characterized in that axially
extending grooves for wedge are formed symmetrically opposite to
each other on said two side surfaces of said hollow, and that
each of said wedges is forced into engagement through insertion

of the edges on both sides thereof into said grooves for wedging

of said hollow.

5. A coupling block for timbering members for sheathing,
comprising a body made by integraliy attaching at least one
éocket and a c}amp in desired directions, wedges and wedges for
clamp, said socket being provided with a hollow which has at
least a bottom and two side surfaces to receive a timbering
member, characterized in that axially extending grooves for wedge

are formed symmetrically opposite to each other on said two side
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can be linearly coupled together with the coupling block 20. The arrow X in
Fi §. 2. desi gnates the coupling of a pair of shores 10, and simlarly, the:
arrows Y and Z designate the couplings for a pair of wales 11 and a pair of.
angl e braces ‘12, respectively. The di sassenblisng and . i tng
for sheathing can be easily carried out in the reverse r M afal i th
t he | oosening of the:bolts 50, and the renoval of the mﬂﬁﬂuﬁfqﬁ'ﬁ‘ﬂﬁ%m
EMBODI MENT Next, Fig.5 shows another coupling block 22 { econd
enbodi nent of the present invention, and Fig.6 shows an exanple of the
coupling of a shore 10 and an angle brace 11 with the coupling bl ock 22.

The coupl i ngsbirfakeg20bfsatd hadiowdi rbat sd tb wesigei dssmade angyahl e28ithd
wedges 42. The body 28 is made from for exanple, cast steel forned by
casting and Pdd@nefgeeqingrenfedd téafsi 3t satf ErooNgssbekeveIBNB 2 fasaidhed

t oget her

hollow, and that said wedge for clamp is provided with a wedge
portion that can be inserted in said grooves for wedging of said

gutter for H-shaped steel.

6. A coupling block for timbering members for sheathing as
claimed in Claim 4 characterized in that on both sides of the
base of said wedge are provided U-shaped cuts that receive the
side walls of said socket and that a vertical lock bolt is

provided on said wedge for prevention of loosening of said wedge.

7. A coupling block for timbering members for sheathing as
claimed in Claim 5 characterized in that said wedge for clamp
comprises a U-shaped base which is fitted onto the edge of
H-shaped steel used as a wale and a wedge portion that extends on
one side from said base and that a vertical Tock bolt is provided

on said base for prevention of loosening of said wedge.
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back to back as in the first enbodi nent and two side sockets 32', 32' which
are diagonall'y attached.” In the same way as in the first enbodinment, in the
upper portion of each of the sockets 32, 32' a pair of axially extending
grooves 40 are provided for the wedge symmetrically opposing each .ot her.

The structure of the 9 wedge 42 is also the sane as that of the first
enbodi nent. Fig. 6 shows a coupled condition wherein a pair of shores 10
are coupled with the two sockets 32, 32 aHFZCBFd t oget her back to back and
an angle brace 11 is coupled to the side socket 32'. The coupling between

t he H shaped steel beans 10,11 and the sockets 32,32', respectively, is
carried out in the sane procedure as described for the first enbodi nent.

The nuneral 52 in Fig.6 designates a

10
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met al piece packed to the far end of the hol | ow f or adjustlng ‘the length of .
a “shore. THE THI RD -EMBODI-MENT Fig.7 shows a coupling bl ock 24 .that coupl es
a wal e 12 and a shore 10 and a coupling block 25 that couplés a wale 12 and
an angle prace 11. The coupling bl ock 24 that couples the wale 12 and the
shore 10 and the coupling block 25 that couples the wale 12 and an angl e
brace 11 have al nost the sanme structures ﬁnd only differ 'n—-hat whil e the
socket 32 and the clanp 52 constituting 2 dy 3 of t n\ pl i ng bl ock

24 are attached at a right angle to each oth S|nc ; 12 and the
shore 10 are orthogonal, the socket 32 and the\a&;b

gs since an
angl e brace usually forns the angl e of about <2 g a wale 12. In
the follow ng, therefore, the coupling bl ock ¥4~w : vqy quescrlbed.
The coupling block 24 is conprised

ituting the
body 28 are attached together at an angle of aboi

FIG 2
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of the body 30, a wedge 42 and four wedges 64 for a clanp. The body 30 .
conS|sts of the socket 32 ‘having the sane structure as described with the
first enmbodiment and the clanp 54 that is to be nmounted on a wale 12,
attached t.ogether back to back into an . to integral piece. The clanp 54
has a gutter 56 that is of a shape of a shallow channel and hol ds inside
the inner flange of the H shaped steel beand ¥21@hich is used as a wale. The
bottom surface 58 of said gutter 56 is perpendicular to the axis of the
socket 32. The width w1 of the entrance opening of the gutter 56 is a
little wider than the width w2 of the Fggaaped steel beam 12 used as a
wale (Fig.8). In both of the S|de 60 t hat delef the gutter 56 for

the H shaped | b

e shape st ee eam grooyes 2 - [/
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62, 62 are provided for the wedge that oppose each. ot her and-extend axially..

O* the two side surfaces that define the groove 62, the surface 62a that is

nearer to the bottomsurface 58 i's fornmed parallel to the bottom surface
58, whereas .the surface 62b opposing the surface 62a extends fromthe

m dpoi nt of the groove 62 in the axial diggcigon to both ends with an
inclination to broaden the groove 62 toward the ends. The distance d-1

bet ween the surface 62a and the bottom surface 58 is slightly reduced to

| ess than the thickness d-2 of the flange of the H shaped steel beam 12
(Fig.9A). The base 66 of the wedge for the clanp 64 has a U shaped section
and is nmade by bending a steel strip. The distance d-3 between the two
sides of said base 66 is slightly great than the thickness d-2 of the

fl ange of the H shape steel beam and theybase can be slid along the flange
of the H shapee¢ -the—base 5 ' 58— EXTendd i n one

50
@
FIG. 5

48




vertically to prevent |oosening. The process and procedure to couple a
shore 10 (H shaped steel ‘beam). by fitting one end of the shore in the
hol l ow 34 forned.in the socket 32 of this coupling block 24 and by forcing
t he wedge 42 into engagenent are the sane as the first and the second
-enbodi ments descri bed above. The procedure to nount the clanp 54 on the
inner flange of a wale 12 and to fix it there is as illustrated in Fig.9
A-C. First, the gutter 56 for the sthagﬁd steel beamis fitted on the
inner flange of the wale 12 at a predet nthed position and in such a
manner that the inner flange contacts tightly with the bottom surface 58.
Then the wedge portion 68 is firmy forced into the grooves 62 as the base
66 of the wedge 64 for the clanp is fitted on the edge of the H shaped
steel beam 12, and is fixed in this

FIG. 6



condition by fastening the lock bolt 70. Four of the wedges 64, attached.
two by two on each of the upper and | owei edges -of the flange of the - o
H shaped steel beam 12, sandw ch the clanp 54 fromboth sides and are fixed

wi th corresponding bolts 70. In this manner, the body 30, including the
clanp 54, is fixed very firmy to the wale 12. After this, as the shore 10
I's coupled to the hollow 34 fornmed in the socket 32 of the body 30, the
coupling of the shore 10 and the wal e %i by means of the coupling block 24
is effected. The coupling of a wale 12 Adt%n angl e brace 11 can be
effected by the sane process. THE FOURTH EMBODI MENT Fi g. 10 shows two wal es
12,12, that are arranged to extend in grade separation, that is, one over
the other, and an angle brace 11, all coupled together in a corner with
coupling blocks 26 of still another enbodi ment. The coupling bl ock 26 of
this enbodi ment has substantially the sane structure as the coupling




bl ock 25 shown in Fig.7, the only difference being that in the coupling.
bl'ock 26, the clanp and the socket 32 are integrally 12 connected in’
such a manner as to absorb the difference of |levels of the two wales 12, 12.
The process of coupling wherein the gutters for the H shaped steel of the
clanps 54 are fitted in tight contact on the inner flanges of the wales
12,12, the four wedges 64, two on either side, are forced into the grooves
and fixed there with |lock bolts, and eaghyqpd of the angle brace 11 is
fitted in the socket 32 and fixed by forcing the wedge 42 into the grooves
40, as in the other enbodi nents. The above is the description of the
representative enbodi nents, and it should be added here that the .invention
is




not restricted to the contents of the enbodi nents but i ncludes the o
appl i cations and desi gns which those engineers skilled in.the art usually
can make based on the technical thoughts of the present invention. 13
WHAT IS CLAIMED I S: 1. A coupling nethod of tinbering nenbers for
sheat hi ng, conprising preparation of a netal body made by attaching
integrally at | east two sockets provided with holl ows wherein ends of a
wal e, a shore or an angle brace to be coupled are fitted and wedges t hat

are forced into grooves provided axially on the side surfaces defining said
hol | ows of said sockets, placing ends of a whle a shore or an angle brace
in said

32 30
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43 62~ [ rrzzrzzz & { 43
- L= e — ~r ,) F -
A = s W S | 62 4
7 3 ?MQAA?&NQQ&}SS_E______T

< Y 7 -
62/”% cg sy 62b &2 5| EN
7 70 664

2
70 3 2 30 70

66 S ;‘
B ~E O - /’H%W

64 68 62 54 62 68
70 70

70 34 30 70

Gl»\:éﬁ

NN A \)\L‘R\\\\\\\

\ L] (J i
— g 3 \—“\
C 66 68 62 o 52 68 # 64

1'2
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hol | ows, and forcing said wedges into said grooves, thereby coupling firmy
said wal e, shore or angle brace with said body by wedge action. 2.
method to couple a wal e and a shore or a wale and an angle brace that cross
each other at a right angle or diagonally at an angle for a tinbering for
sheat hi ng, conprising: preparation of a nmetal body nade by integrally
attaching a clanp having a gutter to be nmpunted on a flange of an H shaped .
steel and a socket provided with a gutt@rléﬁaped hol | ow wherei n one end of
a shore or an angle brace is fitted, a wedge F@|e?is forced into grooves
for a wedge forned axially in both side surba '\defining said hollow, and
g a wedge forned in both
ter on a flange of an
gof or clanmping into said
to fix

side surfaces defining said gutter, no
H shaped steel in tight contact, forcing g
grooves for wedging of said gutter for

FIG. 10
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.said.clanmp firmy to said flange, fitting one end of said angle brace in
sdi-d- hol | ow of ‘said socket, and forcing said wedges into said grooves for
wedgi ng of said socket for coupling. =~ 14 3. A coupl i ng et hod of

ti mbering. nmenber sheathing as clainmed in Claiml1, characterized in that
each of said wedges is provided with a neans to prevent w dening of the
entrance of said hollow by receiving both side walls of said socket as said
wedge is forced into said grooves for méﬂg%}oand a nmeans to prevent

| ooseni ng of said wedge by fixing condition thereof through fastening of a
| ock bolt. 4. A coupling block for tinbering nenbers for sheathing,
conprising a body nmade by integrally attaching at |east two

a
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which are at least two in quantity being. provided with a ho
at |l east a bottom and two side surfaces to receive a 'tinber

sockets in desired directions of coupling and wedges,  each 7 .ﬁﬁg
I
[

characteri.zed in that axially extending grooves for wedge are forned

symmetrically opposite to each other on said two side surfaees—of—sard—

LA

E%EEN

hol l ow, and that each of said wedges is forced into engagenent throu h

insertion of the edges on.both sides thereof into said grooﬂ@
of said hollow: 5. A coupling block for tinbering nenber
sheat hi ng, conprising a body nade by integrally attaching at

socket and a clanp in desired directions, wedges and wedges for clanp

socket being pggngabad with a hol |l ow which has at |east a bottom and two

aced

sald

side surfaces to receive a tinbering nmenber, characterized in that axially
extendi ng grooves for wedge are formed symretrically opposite to each other

on said two Sotheling Method and Coupling Block Used in Timbering for

Sheathing

Coupling method and coupling block used in a timbering

for sheathing which is built to prevent the collapse of earth and

sand around an excavation dug with the open-cut method.

Said

coupling block consists of at least two sockets and wedges.

Each socket is provided with a gutter-shaped hollow portion

formed by a bottom plate and side walls to receive a member of a

timbering, and longitudinally extending parallel grooves for a
wedge formed in said side walls. The two or more sockets are

fixed together into one piece. The wedge engages with the

grooves by both edges and moves into it.




15 surfaces ‘of said hollow, that said we
thereof fitted in said grooves for wedgi
wedge for clanp is provided with a wedgetg
sai d grooves for wedging of said gutter for H-shaped steel .
coupling block for tinbering menbers for sheathing as clained in Caim4
characterized in that on both sides of the base of said wedge are provided
U-shaped cuts that receive the side walls of said socket and that a
vertical |ock ABSTRACTHrovi ded on sai d wedge for prevetRaplasement Shwetni ng of
sai d wedge. 7. A coupling block for tinbering nenbers for sheathing as
claimed in daimb5 characterized in that said wedge for clanp

COUPLING METHOD AND COUPLING BLOCK USED IN TIMBERING
FOR SHEATHING

Coupling method and coupling block used in a timbering for sheathing which
is built to prevent the collapse of earth and sand around an excavation dug with the
open-cut method. Said coupling block consists of at least two sockets and wedges.
Each socket is provided with a gutter-shaped hollow portion formed by a bottom
plate and side walls to receive a member of a timbering, and longitudinally
extending parallel grooves for a wedge formed in said side walls. The two or more
sockets are fixed together into one piece. The wedge engages with the grooves by

both edges and moves into it.

(Please note that Figure 1 should accompany the abstract when published)

This Sheet Has Been Replaced

T




REPLACEMENT SHEET

ML

conprises a U shaped base which is fitted onto the edge of F shapeg %t
used as a wal e and a wedge portion that extends on one side f bam:sai.ll.
and that a vertical |ock bolt is provided on said base for p
| ooseni ng of said wedge. ' . '

\

ABSTRACT o | - (Replacement Sheet)

COUPLING METHOD AND COUPLING BLOCK USED IN TIMBERING
FOR SHEATHING

Coupling method and coupling block (20) used in a timbering for sheathing which is built to
prevent the collapse. of earth and sand around an excavation dug with the open-cut method.
Said coupling block (20) consists of at least two sockets (32) and wedges (42). Each socket
(32) is provided with a gutter-shaped hollow portion (34) formed by a bottom plate (36) and
side walls (38) to receive a member of a timbering, and longitudinally extending parallel -
grooves (40) for a wedge formed in said side walls (38). The two or more sockets (32) are
fixed together into one piece. The wedge (42) engages with the grooves (40) by both edges
and moves into it. _ ' -

Figure 1



