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“This mvenmon relates to building block
-constructions-and more particularly refers to
“improvements in methods of and means for
laying building: blocks in position prepara—

8 tory Lo orouhncr operations. -

My invention is more especmlly intended
for use in the building of tunnels, conduits
and other -arched cdnstruc“ons Where con-
crete or similar blocks are used; but it may
also be employed to advantage 1 in the build-
ing of walls, piers, columns or other construc-
tions where building units are to be properly
spaced from one another and where inter-
stices between adjoining units have to be
o'routed Wlth mortar or other smtable ma-
ueual o
na paten entltled Mﬂans for glOU.ulllO”
masonry, Serial No. 1,487,354, issued ‘to me
Maxch 118, 1924, I. have described a system
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other so asto provide clearance through which
the -grout. may, flow. In said- patent I also

have described blocks having passages open- .

25 ing at one end into the exposed surface of the

_construction and at the other end into a space

between adjoining blocks, the inlet end. of
such passages bemo threaded:so as toafforda

simple means for: the attachment to the block
ofa plpe or hose of 'a grout gun or machine.
In-the type of. constructions to which this

30

~invention refers, the grout clearances. form-

a network.‘compr 1smg intercommunicating
horizontal and vertical tracts fora

maintained free:of::obstructions, the nature

of which might prevent :the Lmn’cﬂrrupted :

ﬂow of grout therebetween.

larly trug in connection with tunnel
duits -and other arched constructions Whﬂlﬂ
a. number of se gmental blocks are employed

to exactly complete a ring or arch of a predea

termined angular ex xtent.
In the hnmcr of tunnels. and like conotruc—
tions it is customary. to use segmerntal blocks

50 having an even wi idth: formmo rings laid in

grouting purposes;

of construction in which the building blocks
or units employed are spaced from one an:.

. bhorouoh :
5 and efficient groutmo it ds thererole neces-"
sary that: these -clearances be at all times

In cer‘ualn types of constructions. aceu-
racy-in the: spacmg of adjoining blocks is a
matter of great importance; .this-is partlcu—~
" con-

succession alonrrthe tunnel the blocks compos~
ing each ring bemg in ouaneLed relation to
tnose composing the adjoining rings.  The
rings are p*“elemblv thade nfellockmo with
oneanother ‘and to this end; the blocks are
provided-at one side with recesses and at the
other side with corresponding proj ectlons, the
projections’ on one set ot blocks being

thpted to proje'cb within and interlock with -
- 60

the recesses of the blocks of an adjoining set.
'The height of the projections is somewhat

in excess of the depth of the recesses so that

a clearance is left between the adjoining sur-
faces without

must be. provided. to this end, to maintain
*be blocks in their proper relation while the
lsmuctmn proceeds. - :
These ‘means ‘should preferably be of a
type adapted to stand considerable ci ushmu

"s"fesws becanse upon them develves the dutv

of reszstmsr practlcully all the compression
stresses to Whlch the tunnel is subjected be-
fore the lining is ﬁna‘ly formed into & mono-
Iith after the ¢ grouting has become hqrd At

the same time, it is to be obse ery eq ‘that the

means- ]'ntévnosed between ﬂmommCv blocks
in-order to keep their ends at ¢

disturbing the: co*ltmulty of:
_the construction itself.

Asg stated, the ends also. of c*rcumferen—,
»tmﬂy adjoining blocks must be spaced for
here.{om, suitable means -
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e proper dis- -

tanece should nct-interfere to ‘mv “ouceablev

degree with the free flow of the grout through
me various interstices..

sibility of usmg Wedwes adapted to be driven
into
» Ting, whereby said
blocks or ‘sections are ﬁﬂnlv "held in’ their
proper relative positions: after any desired
number of the rings have been sot, the wedges

be left in position it desired.

In the same patent, I have also uluqtrntwf

the ‘possibility of p*‘ov1dmo the ends of the
blocks with grooves within: which separating
keys may - be mserted mamtamlng adjom-

In another patent enti itled ’Tunnolbofcoa-.
-duit lining, Serial No. 1,043,348, issued to me
“November 5 1912, 7 have meniﬂomﬂd the pos-

the spaces between the ad] went -ends of
“the blocks or sections of a
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~may be rémoved-either before or-after thein- =
*CI‘StICGQ have been filled or said wedges mzw.
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ing blocks at the proper dlsu‘mce from - one
another. I have tound however, that spac-

©ing means of tle types adveea Uec, in the said
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‘tures of the char

Ci

patenu are apt in practice to seriousty inter-.
fere with the flow Qf grout along the longi-

sudinal joints, and to prevent-the grout from
reaching all the onen spaces “between - the
blocks as well as the ope:

nece spaces at the rear. A
Their use also involves a not inconsider-

wble amount of labor, O‘\‘Ch'd to the fact that
tl he \xedﬂes or tongues must be forced irto
positi Thig labor

:3

n after the blocks are laid.
can be conslderao’ty reduced by using means
adapted to be quickly laid by hand before

cach block is placed in DOS'LlOH without the -

use of any tools. :
The primary object of the present inven-
tion ig:to provide a novel and Improved

-method of spacing and supporting building

blocks whereby the proper distance therebe-
tween may be provided for bafore each block
is laidand can be m‘umnncd without inter-
fermd with the flow of grout
eyO"ld said spacing means. :
Ancther ob]ect is to p’*ov ide a separating
and supporting device of & novel and im-
proved design adapted to effectually resist
the pressure nornnlly impooecx upoz struc:

between, said device being adaptefl to be
placed in position by ‘mnd before eqch U;OClx
is laid.

A further object is to prevﬂe a sp‘wmo

and supporting device of a relatively simple-

and i mexpenswe character adapt d to be laid
by hand over the ‘end surface of ‘a block be-
fore an adjoining block is placed ifi position.

A gtill further object is to provide in a
spacing and supporting device of the charac-

ter specified, anchoring means p preventing the -
5 -same  from - sliding ‘ILOAQ inclined surfaces,
sald means acting to retain the device in the

position in ‘which it has béen sét.

Other objects and advantages of the pres-

ent invention will more fully-appear as the
description proceads and will be set forthand
liimed in the appended. ciaims. ‘

trated in the accompan ying ch‘ wmcrs,

which:

~Fig. lisaface view of a portlon ofa tunnei :
“lining or arch comprising. . moul Ided blocks
‘having adjoining ends
‘accordance with my invention;

and sides spaced . in

Fig. 2 is a fragmentary view. 1*1 rs-pective
of the preferrecn type of separ atmfr and sup-

‘porting device to which my invention more
- particularly refers;

Fig. 3:is a fragmentary longitudinal sec-

5. tiom-on an enlarged scale. through the ends of

ends ot the clear-.

across and.

‘Jectlons
racter mentioned and-adapted -
to maintain ad]ommo blocks at the proper.
- distance froim one another without material-
ly interfering with the flow of greut there-

f’l(‘r s

dini 11’3

An embodiment of my invention is 111us-»,
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two adjoining blocks of the same ring, across
line 3—3 of T Tlo 1

Fig. 4iga trzmsvemal section of the tun-
nel 1im'f1(g through line 4—4 of Fig. 3;

- ¥ig. 5 is a fragmertary Ionmtuctmal sec-
tion of the tunnel lining 1].111Sb1'a.t1110 the net-
work™ of intercommunicating lon01tud1na1
and transversal interstices between adjoin-

inof blocks; and

Hig, 61 "s a fra gmentary view in ‘perspec-

“tive-of-an- alternative form of spacing and

supporting device. .

Referrm@ to said drawings, 10 designates
segmental bLO(\IXS of the type used for form-
ing rings and tunnel. constructions, said
blOple bemo made of- concrete, termcotta or
CL].l‘lr nmterlal suitable fo ,mouldm(v build-
lnﬁ blocks. - ¢ PR =

Said-blocks are f “'med W%h projections 11
at one side and recesses 12 at the opposite
side, the 1eﬂesseq of tne blocks composing a

‘ring receiving the pr ojéctions of the blocks.

composing an adjacent ring. The projec:

tionsare h-glﬂcr thanthe depnh of the recesses -

so that when a number: of rings are laid,

clearance. spaces 18 will:be left Petween the -
sides of- adjoining rings, forming interstices.

adapted to receive grout surrounding the pro-
Such an.arrang
gimilar to, those uoccrlbed in iy two pre-
satents above veferred. to.

Hach block is provided with a crravel pas-
sage 14 extending from the inner to the outer

face of the block, the inlet. of said passage

Q"‘lho threaded to -engage the threads of a

61 nipple. mt“ched to a gravel shooting:
~"Lo se, when a gravel plelDO 75 is formed bv‘

ima )act beme en the outer surface of the tunnel
and the surrounding:greund. Rach
Dlock s furthermore ]‘IOVIde with a grout

_pass“v;e 16, opemno through the inner ~face ;
- of.the block at 17 and leading to one of ‘the

sides g8 'at 18 for the exit of grout into the
clearance spaces. separating adjoining rings.

“Theinlet 17is provided with a.screw: ‘thread

wnlch can be used to engage similar threads
in a“steel nipple aftached to a- grout hose 19.

Ag stated In the premises, the blocks com-
-posing each ring must also be spaced between

‘their ends. to pr omde a-transversal clearance’
-~ space 20 connecting the clearance -space 18-
between adjoining rings and formmg there--
with anetwork o pass%treu extending around .

each individual b! Accordmg to - my
present invention -ﬁter each-block 1s laid, a

‘spacing and -supporting device of- a suitable
desmn is placed near each side thereof on top
“of the exposed end of theb! ocL, and the next
»blOle in the ring is then la 1d in position with
“its end resting against said spacing and sup- -

porting devices.
These devices are prefe rably of alight and
inexpensive construction and are adapted to

ement. of bloclxs i
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be easily and quickly-laid in position bV hand, :

_ﬂnr‘; then' structure. is such that ‘adjoining -
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blocks will be spaced with the greatest accu-

racy and the flow of grout through the trans-+
versal clearance spaces will not be affected to-
‘any noticeable extent.

- The spacing can be effected by means of

corrugated plates laid on top of the exposed

gations extending in a direction parallel to
the clearance tracts 20, that is, at right angle
to the plane of lateral clearance spaces 13;
the total height of the corrugations corre-

sponding to The thickness of the clearance:
space to be provided. Such a type of device -
‘havebeen set and when the joints between the
blocks have -been pointed, caulked or other-:

is shown at 21 in Fig. 6 and can be made out
of corrugated sheets of the proper gauge and
height.

In practice however, I prefer to use sepa—
rating and supporting devices of the type
shown at 22 in Fig. 2, consisting of metallic
strips alternately offset at one-side and then
at the other to form depressions 23, 24,
having a. substantlally trapezoidal or rectan.
The sides 25, 26" of said de-
pressions are at right angle or slightly in-
clined to their bottom parts 27 and therefore
are well adapted to stand crushing stresses
without undergoing any deformation. The
total height of a strip” thus formed, corre-
sponds of course to the spacing dlstance to
be provided for between the ends of adjoining
blocks, and such a distance will be perma-

nently maintained by the strips which will
‘the grcut will be forced under -pressure

be made of metal of sufficiently heavy gauge.

By using cold rolled steel, strips of com- -

paratively hcrht gauge can be used, so that
the sides and the bottoms of the depressmns

-do not materially obstruct the flow of grout

across the spaces occupied by the strips. The
manner of using these separating and sup-

porting plates is illustrated in Fig. 5 where

28, 29 designate two. plates laid upon the
e\posed end surface 30 of block 10. - It will

be observed that preferably-two plates are’

used for each block, said plates being prefer-
ably laid in a front to rear dn.‘ectlon, one in

proximity of and parallel to each side of the’
block; so that their corrugations are directed

at 11crhr, angle to clearance spaces 13.
The location of the plates is also shown in

"Figs. 1, 3, 4, where plate 29 is shown laid on

. top of block 107, the bottom end of block 10

€2

resting upon sald plate.
tate the placing of the plates and to retain

them in the position in which they have been
5 set, I prefer to bend one of the ends of the
plates to form a downwardly directed lip 31

adapted to engage one of the edges-of the
block so as to p1event the plate. from slipping
down ‘the ‘inclined end. surface- thereof.
During the building of a ring, the exposed
end surfaces of the blocks composing the

lower half'of the ring are inclined outwardly,'

and therefore the hps will engage the inner
edoe of the blocks as'shown at 817 in. Fig. 1.
-On the other hand, the exposed end sur-

In order to facili--

3

~faces of the blocks composing :the upper half
‘of the ring will be inclined inwardly and .
‘therefore the: lip will-be caused to engage the
‘outer edge of the bloch as shown at 31” 11

Fig. 1.
In bud(tmo walls, piers, and ‘other: con-
structions where the blocks ave placed hori-

zontally one on'top of the other, tlie separat-

ing and supporting plates can, of course, be

made withott a retaining lip, as will be un-:
«derstood, there being no tendency on the part

ofthe platestoglide downan inclined surface.
“After any desired number of the blocks

wige closed by means of mortar or other suit-
able materia! as shown: at 32; the grout pipe
or -hose may be connected to the.inlet 17 of a
passage 16.of any such blocks to enable the

grout to be forced into the clearance spaces®:

13 and ‘the - intercommunicating - clearahce
spaces 20 by flowing tnroagh the aterial of
the block from inlet 17 thr ough -outlet 18,
until the space between the blocks is com-
pletely filled with the grout.
be free to flow all around because of the pas-

sages provided by depressions 23, 24 in the

separating and supporting plates.. When the
gr ‘out; pipe ‘or hose is removed from the inlet

iT the latter'may be closed by a suitable plug™

or screwed or forced therein.
A great advantage of my mventlon is'that

throughout and ~beyend all’ the clearance

spaces 13; 20 issuing through the outer edges
“thereof, and forming lumps about said outer

édges -awhich “‘compress the  surrounding

~gravel and -further iﬁtensi_fy the packing ac-
“tion’thereof, thie water contained in’'the grout
-being filter ed through the gravel and throuoh
-the’surrounding ground. -

‘Another advantaﬂe 18 that the blocks com-

-posing each ring are exactly spaced and will
~exactly’ interlock with the similarly spaced -
‘blocks of an-adjoining ring; the blocks being -
fipelmdnently 1et‘1med in:their proper posi-
‘tions by the spacing platés, due to the ability
~of said ‘plates’to withstand thrust stresses.
This feature is therefore important in insur-
ing as it does, the stability and proper align- -

ment of the structure until such time when
grouting operations are completed and the

. grout: has become hard.

Other advantages have already been point-

ed out in the course of this specification. Al-+

though Figs. 1 and 5 illustrate a portion of a
horlzontally extending tunnel lining, it.is

0bv1ous that -the dev1ce forming the subject
of this invention can also be used in construe-

tions such as towers or chimneys where the
rings are in vertical alignment Wlth one an-

'other and in such cases, the spacing plates
‘will be used betweéen the ends of horizontally

instead of vertically adjoining blocks.
My invention may be carried out in ways

“The grout will:
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_diﬁeront from-those-shown without-depart- -

ing from the inventive idea; the drawings

_will therefore be understood as being 1ntend—

éd for illustrative purposes only and not in'a
Bimiting sense Ac'cordinrrly I reserve the-

right to carry my invention into practlce in
all those ways and manners which may enter, . -

fairly, into the scope of the appended claims. -
I claim:

A thn”lel or conoult hmno comm‘ls ing a
pluranuy of alined rings sep‘u‘ated by grout-
ing interstices, each ring being composed of
a plurality of segmental blocks, and corra-

gated ‘plates interposed between the ends of
-adjoining blocks in the same ring, determin-

ing a proper spacing therebetween and pro-
viding passages permitting the flow of grout
therethrough, said plates having cerrugations .
directed longitudinally of said lining. =

2. A tunnel or conduit lining comprising
a plurality of alined rings separated by grout-
ing interstices, each ring bet ng composed of

2 plumhty of Se omental blocks, and bearing

- plates 1nterposed between the ends of ad-
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joining.blocks in the same ring, said plates
being substantially parallel to the adjoining
faces of said rings, and having transversal
corrugations determining a proper spacing

-between said blocks and providing longitudi-

nal passages permitting the flow of grout
between-grouting interstices at opposite sides
of said ring.

3. A tunnel or conduit hnmo compmsmo a

'Vpl urality of alined rings separated by grout-- -

ing interstices; each ring being. composed of
a plurahtv of segmental blocks, and bearing

plates interposed between-the ends of- ad.

joining blocks in the same ring, said plates
being substantially parallel to the adjoin-

ing faces of said rings, and having trans-

versal corrugations determining a - proper

spacing . between said blocks and providing ..

longitudinal passages permitting the flow of
grout between grouting interstices at oppo-

site sides of said ring, said plates having one . o
"of their ends bent %o form a retamlnd lip
-adapted to engage one of the edges of the

block upon Whlch said plates are laﬂd
JOHN F. O'ROURKE.
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